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MINIATURE COMPONENTS 
FROM STOCK... 

SUBOUNCER UNITS 
FOR HEARING AIDS...VEST POCKET RADIOS...MIDGET DEVICES 

UTC Sub-Ouncer units fulfill an essential requirement for miniaturized components hav- 
ing relatively high efficiency and wide frequency response. Through the use of special 
nickel iron core materials and winding methods, these miniature units have per- 
formance and dependability characteristics far superior to any other comparable items. 

They are ideal for hearing aids, miniature radios, and other types of miniature electronic equipment. 
The coils employ automatic layer windings of double Formex wire ... in a molded Nylon bobbin. All 
insulation is of cellulose acetate. Four inch color coded flexible leads are employed, securely anchored 
mechanically. No mounting facilities are provided, since this would preclude maximum flexibility in 
location. Units are vacuum impregnated and double (water proof) sealed. The curves below indicate 
the excellent frequency response available. Alternate curves are shown to indicate operating charac- 
teristics in various typical applications. 

D.0 List 
Type Application Level Pri. Imp. in Pri. Sec. Imp. Pri. Res. Sec. Res. Price SUBOUNCER UNIT 

`S0.1 Input + 4 V U 200 0 250,000 16 2650 $6.50 Dimensions....9/16" x 5/8" x 7/8" 
50 62,500 Weight 03 lb. 

SO -2 Interstage/3:1 + 4 V.0 10,000 0 90,000 225 1850 6.50 
*50.3 Plate to Line + 20 V U 10,000 3 mil 200 1300 30 6.50 

25,000 1.5 mil. 500 
50-4 Output + 20 V.0 30,000 1.0 mil 50 1800 4.3 6.50 

SO -5 Reactor 50 HY at 1 mil D.0 3000 ohms D.C. Res 5.50 

SO -6 Output + 20 V U 100,000 .5 mil. 60 3250 3.8 6.50 
*Impedance ratio is fixed, 1250:1 for SO -1, 1:50 for SO -3 Any impedance between the values shown 
may be employed. 

FOR HEARING AIDS AND ULTRA -MINIATURE EQUIPMENT 
UTC Sub-SubOuncer units have exceptionally high efficiency and frequency range in their ultra -miniature 
size. This has been effected through the use of specially selected Hiperm-Alloy core material and special 
winding methods. The constructional details are identical to those of the Sub-Ouncer units described 
above The curves below show actual characteristics under typical conditions of application. 

Type Application 
"SS0.1 Input 

SSO -2 Interstage/3:1 
SSO -3 Plate to Line 

SSO -4 Output 
SSO.5 

SUB-SUBOUNCER UNIT 
Reactor 50 HY at 

Dimensions.... 7/16" x 3/4" x 5/8" SSO.6 Ouptut 

Level Pri. Imp. 
D.C. 

in Pri. Sec. Imp. Pri. Res. Sec. Res. 
List 

Price 
+- 4 V.U. 200 0 250,000 13.5 3700 $6.50 

50 62,500 
+ 4 V.U. 10,000 0 90,000 750 3250 6.50 

+ 20 V U 10,000 3 mil. 200 2600 35 6.50 
25,000 1.5 niil. 500 

+ 20 V U 30,000 1.0 mil. 50 2875 4.6 6.50 
1 mil. D.C. 4400 ohms D.C. Res. 5.50 

+ 20 V.U. 100,000 5 mil. 60 4700 3.3 6.50 

Weight 02 lb. *Impedance 
Imp dae ce ratio, 

is fixed, 1250:1 for SSO -1, 1:50 for SSO -3. Any impedance between the values shown 
may 
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PLANNED PLACEMENT OF MATERIALS AND TOOLS SPEEDS WIRING COVER 
Maximum production efficiency is obtained at Sperry Gyroscope Co., Great Neck, N. Y., by convenient arrangement 
of materials and tools at individual operator's position (seep 138) 

SOLVING THE RESEARCH MANPOWER PROBLEM, by William C. White 
Perhaps it's not lack of manpower, but lack of results from present research personnel 

DIELECTRIC AMPLIFIER FUNDAMENTALS, by A. M. Vincent 
Low -power voltage changes in control circuit provide high -power changes in load power circuit 

PHOSPHOR -STRIP TRICOLOR TUBE 
A 12 by 16 -inch image is provided by technique using grid of 400 vertical wires 

FEEDBACK PHOTOMETER SPEEDS LIGHT MEASUREMENTS, by John E. Tyler 92 
Blinking bulbs serve as unbalance indicators and as light sources for comparison measurements 

SPEECH STRETCHER FOR LANGUAGE STUDIES, by John L. Goforth 
Recorded voice is played back at half speed through ten -channel frequency doubler for analysis of sounds 

AUTOMATIC IMPEDANCE MATCHER, by,Virgil True.. 
For whip antenna but can be used in other communications or industrial electronics applications 

IMPROVING A FILM -CAMERA CHAIN, by C. J. Auditore 
Modifications in the iconoscope film -camera control circuits better performance 

THYRATRON -CONTROLLED VIBRATION DRIVE, by Lloyd W. Allen 
Inexpensive vibration drive adaptable to a variety of vibration problems 

SUPERREGULATED POWER SUPPLIES, by A. W. Vance and C. C. Shumard 109 
Hold plate and bias voltages of 4,000 -tube computer constant within 0.001 percent despite 20 -ampere load swings 

SIMPLIFIED ANTENNA PATTERN PLOTTING, by J. K. MacDonald 
Graphical method reduces complexity of plotting horizontal and vertical patterns for multitower systems 

WIDE -BAND CONVERTER FOR SIGNAL GENERATOR, by Donald M. Hill 
Laboratory -type f -m and a -m generator operating at vhf covers from 100 kc to 55 me 

MAGNET CURRENT REGULATOR, by John C. Nygard... 
Seventy paralleled 6L6's hold current of huge magnet at 6 amperes with 0.05 -percent stability 

UHF TRANSMITTER USES BEER -BARREL CAVITY, by W. H. Sayer, Jr. and E. Mehrbach 
Six 2C39A's in parallel for New York's first 700 -mc tv station with 420 -watt output 

TRANSISTOR CIRCUIT DESIGN (including Reference Sheets), by Gordon Raisbeck 128 
Explanation of duality circuit -design procedure including many circuits in Reference Sheet form 
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ALNICO Y 
MAGNET 

CORE SHIELDS 

the marion Sensitive, Ruggedized 

Null Indicator 

te--Y .__ -. ; 

SHADED POLE FACES 

SOFT IRON CORE 
MOVING COIL 

The Marion RUG GEDIZED Null Indicator offers advantages 
never before found in meters of this kind. 

Its special construction permits the use of the null system for 

precise measurements under very severe field conditions, allows 

design engineers to use a Null Indicator in new applications. 

This meter is hermetically -sealed and its mounting require- 

ments and physical dimensions are in conformance with JAN -I-6. 

It has very high center -point sensitivity (1 microampere per mm. 

or higher), yet due to its shaded pole face and shielded core con- 

struction it gives sharply logarithmic attenuation as it departs 
from the null point, thus providing ample overload protection 
for the indicator. Maximum safe current is ten times actual 
rated full scale value. 

The Marion Null Indicator is made in two models, the HS2 

(21/2" size) and the HS3 (3'/z" size). Each of the two models is 

available with numerous current sensitivity and internal resist- 

ance characteristics. 
Demands of our national mobilization program come first, of 

course, but we will gladly supply further information and serve 

you to the best of our ability. 
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ANGULAR DEFLECT ON -DEGREE'S 

MARION ELECTRICAL INSTRUMENT CO., 401 CANAL ST., MANCHESTER, N. H. 

Marion meters 
MANUFACTURERS OF MARION PANEL METERS 
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Availabìlîty is 

A 100% increase in output of composition resistors- 
that's IRC's answer to current Government and 
Industrial needs! And this tremendous expansion is 

accompanied by fully mechanized step-ups in all 
other IRC resistor lines. In addition, licensees in 

Canada and Denmark supplement IRC capacity - 
while licensees in England, Australia and Italy 
serve our foreign markets. Even your urgent experi- 
mental and maintenance requirements can be met 
with little delay. For 'round -the -corner delivery of 
standard sizes and types, simply call your nearest 
IRC Distributor. 

Whe e JAN _ S ecifications are a problem, der IRC advanced 

type ST Resistors. At , s, on watts, ese fixed composition 

units meet JAN -R -II specifications, in all characteristics-actually 
surpass them in many! In EST's, the IRC filament -type element 

combines with exclusive construction features to provide a resistor 

of uncommonly low operating temperature and superior power 

dissipation. BT's are compact, lightweight, fully insulated, low in 

cost. IRC's recent production expansion assures greater availability 
than in any other critical period. Send for Dato Bulletin B-1. 



essentia 

Where a combination of characteristics is 

essential in precision applications, you'll cut 

costs with IRC PRECISTORS. These deposited 
carbon units solve availability problems in high 
frequency applications, metering and voltage 
divider circuits-combine accuracy and econ- 
omy where carbon compositions are unsuitable 
and wire wounds too expensive. We make the 
two sizes of PRECISTORS to customers' speci- 
fications, rather thon to standard RTMA values 
-subject, of course, to minimum and maximum 
values for each type. Write for complete data 
in Catalog Bulletin B-4. 

When experiments, pilot runs or main- 
tenance demand standard resistors double- 
quick, you'll appreciate the advantages 
of IRC's Industrial Service Plan. This 
enables you to get prompt, 'round -the - 
corner service from the local stocks of 
your IRC Distributor. Call him for your 
minimum -quantity requirements. If you 
don't know him, we'll gladly send you his 
name and address. 

When you need dependable small -size controls, specify IRC 

°Áo" Type Q Controls. New Type Q's are rugged and com- 

pact, yet increased arc of rotation permits the same resistance 
ratios used in larger IRC controls. Type Q's ore characterized 
by low noise level, unusual durability and efficiency, negligible 
changes in resistance even after long exposure to humidity, 
adaptability to a great variety of small -space applications. 
Complete mechanization of production and testing assures 

uniformity of construction and performance - and affords 
greater availability. Bulletin A-1 gives full details. 

for exceptional stability and economy in low range applications, 
choose IRC Type BW Insulated Wire Wound Resistors. Uniformly 
wound and completely insulated, these compact units have excellent 
performance records in meters, analysers, low -range bridge 
circuits, high stability attenuators and similar applications. Type 
BW's are supplied in standard RTMA ranges, tolerance ±10% 
standard-values of 10 ohms and above in ±5%. Available also 

in matched or balanced pairs. Full data in Catalog Bulletin B-5. 

M Power Resistors Voltmeter Multiplier 
insulated Composition Resistors 
Low Wattage Wire Wounds 
Volume Controls Precision Wire 
Wounds Deposited Carbon 
Precistors Ultra HF and High 
Voltage Resistors Insulated Chokes. 

(Aviveutie Cwt Sat -Wv- 

CE COMPANY 
4O1 N. Broad Street, Philadelphia 8. Pa 

Iw [enndo. In,, nmfianal ttitanc Co., Ltd.. T et, aat. Li 

INTERNATIONAL RESISTANCE COMPANY 
403 N. Broad Street, Philadelphia 8, Pa. 

Send me additional data on items checked below: 

Advanced BT Resistors Type Q Controls 

Deposited Carbon PRECISTORS Type BW Wire Wound Resistors 

Name and address of local IRC Distributor 

NAME 

TITLE 

COMPANY 

ADDRESS 

CITY_ - ZONE STATE 



Rejects cut 70% 
Like so many manufacturers, Globe -Union, Inc., received substantial rewards 

in a hurry from a simple switch to Plaskon Alkyd Molding Compound. 

In their television high -voltage capacitors, the outstanding electrical properties 

of this quick -curing plastic reduced rejections 70% when the parts were 

submitted to a high -voltage breakdown test. This manufacturer also reports: 

"Very appreciable labor savings have resulted from the use of Plaskon Alkyd" 

..."Plaskon Alkyd has at least doubled the productive capacity of molding 

equipment'..."The life of molding dies has been increased." 

Again... faste, more economical production of an improved product - 
thanks to Plaskon Alkyd. Again ... important evidence that it might pay you 

well to investigate Plaskon Alkyd in relation to your product. 

New bulletins giving complete details of the many 

important properties of Plaskon Alkyd Molding 

Compound are now available. Write for them now! 

mold it better and faster with 

PLASKON DIVISION LIBBEYOWENSFORD GLASS COMPANY 
2136 Sylvan Avenue Toledo 6, Ohio 

In Canada: Canadian Industries, Ltd., Montreal, P.Q. 

Branch Offices: Boston, Chicago, Newyork, Rochester, Los Angeles 

Manufacturers of Molding Compounds, Resin Glues, Coating Resins 

PLASMA 
ALKYD 
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pLASTIC°14 
GLASS MIKES 

consist of capacitor 
elements enclosed in hermetically 

sealed glass tubes. The capacitor elements 
are wound with the plastic film which accentu- 
ates the electrical characteristics you require. 
The metal -glass housing assures retention of 
these characteristics under unusual climatic 
and operating conditions. 

OUR SPECIALTY is engi- 
neering capacitors to 
exacting requirements. 

We invite your inquiries. 

MANUFACTURERS 
Classmike Capacitors 
Plasticon Capacitors 

Hi Volt Power Supplies 
Pulse Forming Networks 

GLASSMIKES are available which 
assure superior performance for 
the following applications:- 
Low current power supply filters 
Saw -tooth oscillator circuits 
Audio and RF coupling 
Pulse forming networks 
De -spiking networks 
Audio and RF Bypass 
Electronic computers 
Resonant circuit systems 
Geiger counter capacitors 
Electrometer circuits 
Laboratory standards 
High resistance applications 
Extreme temperature applications 

All Phones: AMbassador 2-3727 

oindenser rorinels Company 

Clark Street Chicago 26, Illinois 

ELECTRONICS - December, 1951 1 



ADLAKE RELAYS AT WORK-One of a series of advertisements on specific ADLAKE applications. 

IADLAKE Relays play an important 
part in this American Telephone and 
Telegraph Company Toll System 
manufactured by the Western Electric 
Company. Shown are "K" Carrier 
Telephone, Pilot Channel Regulator, 
Terminal, Repenter, Alarm Equipment 
and Test Equipment. 

ADLAKE 
relays 

in 
communication 

equipment 

foolproof -maintenance free 
Western Electric, one of America's leading 
electrical manufacturers, uses foolproof 
maintenance -free ADLAKE relays in its com- 
munication equipment. 

ADLAKE Relays are designed and built to meet 
industry's most exacting requirements. Their 
mercury -to -mercury contact prevents burn- 
ing, pitting and sticking, and their sturdy con- 
struction armors them against outside vibra- 
tion or impact. And, most important of all, 
they require no maintenance, for they are her- 
metically sealed against dust, dirt, and 
moisture. 

For the full story on the part ADLAKE Relays 
can play in your business just drop a card to 
the Adams & Westlake Company, 1107 No. 
Michigan, Elkhart, Indiana. No obligation of 
course. 

Every Adlake Relay Gives You These Advantages: 

HERMETICALLY SEALED-dust, dirt, moisture, oxidation and 
temperature changes can't interfere with operation. 

MERCURY -TO -MERCURY CONTACT-prevents burning, pit- 

ting and sticking. 

SILENT AND CHATTERLESS REQUIRES NO MAINTENANCE 

ABSOLUTELY SAFE 

OMPANY 

/./7 lÌ í cue u 

ELKHART, INDIANA 
New York s Chicago 

Manufacturers et ADLAKE Hormetíceity Seated Relays 
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TERMINAL MOUNTING CARDS 
ORGANIZE CIRCUITS QUICKLY 

FORCE 
STRAIGHT-LINE THINKING 
WITH NEW ALDEN COMPONENTS 
FOR PLUG-IN CONSTRUCTION 

ALDEN BASIC CHASSIS 
Easily fabricated sub -assemblies built 
into equipment that has utmost ease 
of service and open:?: gin. 

To design Electronic Equipment that must be produced quickly and in quantity, make 
your model with Alden Basic Chassis and "20" Packages. Save vital engineering and 
planning time - machine and tool hours - critical material and manhours. 

V ORGANIZE CIRCUITS 
QUICKLY FOR SYSTEMATIC 
LAYOUT AND CONSTRUCTION 

Schematics of most all electronic equipment can be 
broken down into circuit blocks of logically associ- 
ated functions. These functional circuit blocks can 
be mounted readily either in the Alden "20" plug-in 
packages or Basic Chassis unit. The tube sockets 
and associated components lay out quickly on full 
scale Unit Planning Sheets for mounting on terminal 
cards. These special pre -punched, multi -hole ter- 
minal cards have wide flexibility to take an infinite 
variety of circuit variations. Both sides of card 
can be used to obtain maximum component density 
area. Using the Unit Planning Sheets, functional 
circuit units - components and housings - are 
all planned in one step. 

For Smaller Units Alden 
"20" Plug-in Packages 

()GET THE MOST NATURAL, 
EASY SU8-DIVISION OF 
LABOR IN MANUFACTURE 

Solder terminals and sockets quickly rivet to Alden 
terminal card according to layout on Unit Planning 
Sheet. Components snap into the special Alden 
Miniature Terminals which hold them for solder- 
ing. - (No twisting or wrapping of leads neces- 
sary). - With all tube sockets and their associated 
components mounted on one card - the wiring 
and soldering of circuits is an open, easy -to -work 
sub -assembly operation. 

Miniature Terminals 
650 Series 

Terminal cards have been designed to accommodate 
tremendous number of circuit variations - to make 
neat tube and component sub -assemblies with a 
minimum of wiring. 

Here is a plug-in package unit using the above 
method of converting schematic into finished as- 
sembly quickly. Simply mount the completed ter- 
minal card sub -assembly on the Alden "20" Non - 
Interchangeable base, dip soldering the leads and 
adding cover or housing and handle ... In opera- 
tion, visual or instrument checks are easily made - if trouble occurs doubtful units are quickly 
isolated - these units easily unplug and a compre- 
hensive inspection made. Spare units can be plugged 
in so equipment doesn't have to be inoperable while 
repairs are in process. 

"20" Non -Interchangeable 
Base 

"20" Rack and Chassis 
Mounting Sockets 

Open 
Constuction 

Shielded 
Construction lay 

®INSURE THE LOWEST 
OPERATING AND SERVICE 
COSTS IN FINAL EQUIPMENT 

The ALDEN BASIC CHASSIS UNIT is rapidly 
completed by mounting terminal cards into the 
chassis - soldering unit cables and making con- 
nections to Alden Color Coded Back Connectors 
and detachable front panel. Completed unit is 
easily piloted in and out of rack with the Serve -A - 
Unit Lock. Open sided construction, aided by the 
neat direct front and back connections, gives instant 
accessibility for rapid circuit checks and service. 
Alden Terminal Card System means minimum of 
intercabling - but even this cabling can be laid 
out easily and proceed as simple sub -assembly. Open 
sided chassis construction makes cable easy to wire 
to front panel, terminal cards and back connectors. 

Back Connectors - 462 Min Series 

The Alden Back Connectors are units that can be 
discretely positioned on the back of the chassis - 
isolating lines with incompatible voltages, currents, 
or frequencies. This design insures accessible solder; 
terminals for soldering - avoids rat nests of con 
gested conventional back connector wiring. - Color 
coded, the Alden back connectors provide beautiful 
operational or service check points for all leads to 
and from chassis. 

Hinged front panel design of chassis-allows rheo- 
stats, indicator lights, jacks, etc. to be mounted on 
panel as another easy -to -work sub -assembly. This 
panel attaches easily to chassis - is wired - swung 
up and fastened with Alden Target Screws. 

Assembled - Basic Chassis simplifies the operation 
of your equipment - Slashes service and mainte- 
nance time. Smooth, positive insertion and removal 
of the chassis is provided by the Alden "Serve -A -Unit 
Lock" 

TO GET STARTED QUICKLY! 'phone our New Products Director for an appointment to visit our plant - Wire for a sample Basic Chassis at $40.00 or an Open and Closed Alden "20" Plug-in Package at $10.00 - 
or write Dept. E for Booklet:"Basic Chassis and Components for Plug-in Unit Construction". 

ALDEN PRODUCTS COMPANY 
117 North Main Street Brockton Massachusetts ÑA -ALO 



- with a new line of Broadband 
VHF -UHF TV Test Equipment 

Type 904 VHF -UHF Noise Generator 
This calibrated broadband noise source per- 
mits direct measurements of noise factors as 
high as 20db for r -f amplifiers and receivers 
operating in the range from 10 to 1000 me/S. 

Price $43000 
subject to change 

without notice 

Type 396 Balun 

Balance -Unbalance 

Transition 

FREQUENCY RANGE: 475 TO 890 MC/S 

VSWR: LESS THAN 1.3 OVER THE BAND 

IMPEDANCE LEVEL: 50 OR 75 TO 300 OHMS 

LENGTH: APPROXIMATELY 6 INCHES 

Type 584 

UHF 

Frequency 

Meter 

470-890 MC/S 

--- 

DIRECT READING FREQUENCY 

DIAL, CONTINUOUSLY VARIABLE 

HIGH -Q CAVITY 

PRECISE CALIBRATION 

RESOLUTION BETTER THAN 0.1 MC/S 

AVAILABILITY TO BE 

ANNOUNCED SOON.. 
40 to 950 MC/S 

Fundamental Sweep 

Frequency Oscillator 
OUTPUT: 1 VOLT ACROSS 75 OHMS 

MINIMUM SWEEP WIDTH AT 40 MC/S: 15 MC/S 

-ASK FOR 

PRD TYPE 907 

RESEARCH 

WATCH FOR COMING 
ANNOUNCEMENT 
OF ADDITIONAL 

VHF -UHF INSTRUMENTS 
NOW UNDER 

DEVELOPMENT 

202 TItLARY STREET, tlBROOKLYN 1, N. Y.-OFFICE: 55 JOHNSON STREET, BROOKLYN 1, N. Y 
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here's how to IRON OUT 
your power factor curve 

for more information on ceramic capacitors 

with lowest power factors available anywhere 

see the next two pages 



Centralab Ceramic 

TEMPERATURE COMPENSATING TUBULAR CAPACITORS have extremely low 
power factor - very low inductance - more capacity per area - 
available non -insulated (top row above) or insulated (bottom row). 
Conform to JAN -C-20 electrical specifications. Offer full range 

TV HI -VO-KAPS are the standard high voltage capacitors for the 
TV industry. Capacitance: 500 mmf., 10 KV, 20 KV and 30 
KV D.C. working. For more information, check Bulletin 42-10R 
in coupon at right. 

of standard and extended temperature coefficients (NPO through 
N5250). Capacity, tolerance and nominal TC clearly identified by 
JAN -20 or RTMA color code. Recommended for VHF and UHF. 
Write for Bulletin 42-18. 

HIGH VOLTAGE HEAVY CURRENT CAPACITORS. Capacitance: 5 to 500 
mmf., 5 KV to 20 KV D.C. working. Ideal for portable or mo- 
bile equipment of high voltage and high frequency requirements. 
Check Bulletin No. 42-102 in coupon at the right. 



Capacitors ... 
give you lowest power factors ... 
highest electrical efficiency 
That "thief of electrical efficiency'. - high power factor - won't rob you when you specify Centralab Ceramic 
Capacitors. For example, Centralab TC Capacitors have 

o an initial power factor of less than .1% minimum ... to 
only .3% maximum after 100 hours at 95% humidity! 
Then return to normal! 

What's more, all Centralab capacitors are made to 
applicable portions of JAN specifications. 

Low power factor is built into every Centralab Ceramic 
Capacitor. Centralab's Ceramic X-used for the ceramic 
body-is non -hygroscopic. Moisture absorption is .007% 

Compare with 

CERAMIC DISC HI-KAP CAPACITORS hold 
thickness to a minimum. Very high 
capacity in extremely small size. Used 
in r.f. by-pass and coupling. Send for 
Bulletin No. 42-4R. 

or less - ultimate in reliability under severe humidity. 
Ideal for tropical climates. 

The ceramic capacitor itself will easily withstand tem- 
peratures of 85°C - higher than generally encountered 
in most electrical apparatus. The silver electrodes are 
bonded to the ceramic with a minimum tensile strength 
of 3000 lbs. p.s.i., preventing any possible change in 
position of the electrodes. 

These exclusive features of Centralab Ceramic Capa- 
citors are your assurance of lowest power factor - 
highest efficiency. 

all others - and you'll standardize on Centralab for highest efficiency. 

EYELET -MOUNTED FEED -THROUGH CERAMIC 
CAPACITORS are exceptionally small and 
sturdy. Capacities range from 10 to 3000 
mmf. Voltage rating, 500 V.D.C.W. 
Check Bulletin No. EP -15 in coupon. 

BC HI-KAP TUBULAR CERAMIC CAPACITORS 
available in 48 preferred values. Ideal 
for use in r.f. by-pass and audio - 
coupling. Check Bulletin No. 42-3 
on coupon below. 

HIGH ACCURACY CERAMIC CAPACITORS for precision r.f. cir- 
cuits. Especially suited to resonant application in oscillator 
circuits of primary and secondary frequency standards and 
meters. Check Bulletin 42-123 below. 

MINIATURE CERAMIC TRIMMERS can be mounted 
to chassis or terminal mounted to coil or 
terminal board. No. 821 (shown) has volt- 
age rating of 500 V.D.C.W. Available in 
various trimming ranges. Check Bulletin No. 
EP -16 at the right. 

For more information on the capacitors listed 
in this ad, fill out coupon below and check 
bulletins you want. For complete informa- 
tion on Centralab electronic components ... 
switches, controls, ceramic capacitors and 
printed electronic circuits ... see your Cen- 
tralab representative or your local Centralab 
distributor. Ask for Catalog 27. 

Division of GLOBE -UNION INC. Milwaukee 1, Wis. 

Centralab, Div. of Globe -Union Inc. 
914 East Keefe Avenue, Milwaukee 1, Wisconsin 

Please send me the Technical Bulletins on Ceramic 
Capacitors as checked below: 

42-18 42-toR 42-102 42-4R 
42-3 D 42-123 D EP -15 EP -16 

Name 

Address 

Company 

Title 



:A) B-4 Booster Pump. Takes over at fore - 
pressures up to 1 mm. Handles large 
amounts of gas in range from 1 - 30 
microns. Ideal for roughing or backing 
manifolds to speed up exhaust cycles or 
as prime pump on aluminizing equip- 
ment or wherever high speeds are re- 
quired. 
(B) Alphatron* Leak Detector and Contro: 
Unit for Gas Filling. The latest high speed 
rotary exhaust equipment demands split 
second vacuum control. The Alphatron 
Controller responds to pressure changes 
in about two tenths of a second. It is used 
to close off leaky tubes on a station with 
only a two second cycle. Instantaneous, 
accurate pressure response makes it a 
natural for gas filling where accuracy of 
fill pressure is important or where valu- 
able gases are used. 
(C) Gas Free High Purity Metals. Copper, 
nickel, cobalt, and iron. Special melts 
on request. Ingot weights up to 600 
pounds. 
(D) Alphatron* Vacuum Gauge. Instan- 
taneous response with accurate gauging 
from 1 micron to 10 mm. A rugged metal 
ionization type gauge for industrial 

^e. Can be adapted for recording and 
--oiling. 

(E) B-1 Booster Pump. Specially designed 
for rotary exhaust units in miniature and 
subminiature tube production. 
(F) Type 710 Thermocouple -Ionization 
Gauge Control. One control with two 
thermocouple gauges (1 - 1000 mi- 
crons) and one ionization gauge (10-3 
mm. to 10-8 mm. Hg range). Automatic 
input regulation and protective circuit. 

(G) Type 701 Thermocouple Gauge Con- 
trol. A light, portable instrument for 
vacuum testing in range 1 - 1000 mi- 
crons - compact and rugged. 
(H) H -4-P Purifying Diffusion Pump. Sim- 
ilar to H -2-P but with speeds of over 300 
liters/sec from 10-3 to 10-5 mm. Hg 
range. 

(I) H -2-P Purifying Diffusion Pump. Over 
50 liters/sec in 10-3 mm. to 10-6 mm. 
range. Operates against forepressures as 
high as 0.300 mm. Blank -off 2 x 10-7 
mm. Hg. For exhausting cathode ray 
tubes and magnetrons, and aluminizing 
operations on automatic equipment. 
(J) Vacuum Seals. For introducing motion, 
power, gases, or connecting gauges. 
(K) Standard Vacuum Furnace. A versatile 
packaged unit for many metallurgical 
operations under high vacuum or inert 
atmospheres. Temperatures to 2000° C. 
Useful for degassing tube parts, produc- 
tion of germanium crystals, research and 
production of improved metals for tube 
parts, as well as general high vacuum 
metallurgical research work. 
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(L) Narcoil Diffusion Pump Fluids. Three 
different oils fulfilling industrial and 
scientific workers' requirements. 
r Tube Dollies. Special NRC mani- 

folds, dollies, and vacuum systems de- 
signed and built for electronic industry 
to increase production and lower costs. 'Reg. U. S. Pal. Off. 

with a COMPLETE LINE of 
HIGH VACUUM EQUIPMENT 

for the ELECTRONIC INDUSTRY 

You may be using one or two of our products 
without realizing that at this one source you 
have available such a full line of high vacuum 
equipment. 

You will find a unique quality in most of these 
products. They were created to "ideal" speci- 
fications drawn up by manufacturers who, in 
many cases, never dreamed we could fulfill their 
exacting requirements. The products are meet- 
ing these requirements day after day on pro- 
duction lines. 

Let us supply all your high vacuum equip- 
ment needs. You will gain the benefits of a 
single source of supply plus the high standards 
of performance designed into National Re- 
search products. Write us for further details. 
National Research Corporation, Memorial 
Drive, Cambridge, Mass. 

sefó 
INDUSTRIAL RESEARCH 

PROCESS DEVELOPMENT 

HIGH VACUUM ENGINEERING 

AND EQUIPMENT 

METALLURGY 

DEHYDRATION 

DISTILLATION COATING 

APPLIED PHYSICS 

National Research 
Corporation 

Seventy Memorial Drive, Cambridge, Massachnse.'!s 
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AMP PRE -INSULATED DIAMOND GRIP* 

Solderless Terminal 

U S Potent Nos. 2,410,321, 

2,379,567, 2,405,111, 2.468,169. 

other U.S Potents Pending 

*Tra de. Mark 

AMP TradeMork Reg U S Pw Off 

AMP SOLISTRAND# Solderless Terminal 

US. Patent No 2,535,013, other U.S Potents Pending 

you 
can 
be 
sure 
if it's 

Wire termination in military equipment 

can be just as important as each mis- 

sion, each flight or each engage - 

merit. Successful operation depends on 

the proper function of every part. That's 

why AMP solderless terminals and pre- 

cision installation tools are specified 

and approved for all critical installa- 

tions. Write for new TECHNICAL DATA 

CATALOG and approval lists. 

AIRCRAFT -MARINE PRODUCTS INC. 
2100 Paxton Street, Harrisburg 10, Pa. 
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NEW 

PICTURE QUALITY 
MANUFACTURING ECONOMY 
SERVICE CONVENIENCE 

New quality of TV picture reception, plus economies in 

both set manufacture and service are provided by the 
TUNG-SOL Low Focus Voltage Electrostatic Cathode 
Ray Tube. 

Picture detail is improved by the overall accuracy and 
complete stability of the focus, even under a wide range 
of line voltage. 

Critical materials are conserved by the elimination of 
focusing coils and magnets-a feature which contributes 

materially to simplification of service work. 

The new TUNG-SOL Tube may be used without altera- 
tion in existing chassis design and without additional re- 

ceiving tubes. Ample focusing voltage is provided by the 

normal power supply in the receiver. 

Engineering and manufacturing procedures conform to 

those high standards of quality and service for which the 

TUNG-SOL organization is noted. 

These Quality Features of All Tung -Sol Picture Tube 
can Better. TV Receiver 0 eratio 

1-Low resistance of outside conductive coating mini- 
mizes radiation of horizontal oscillator sweep fre- 
quency. 

2-Double cathode tab provides double protection 
against failure in the cathode circuit. 

3-Rigid control of internal conductive coating mate- 
rially improves service reliability. 

4_Fortified screen composition resists burning (X pat- 
tern). 

5-Glass bead type assembly is stronger, both me- 

chanically and electrically-gives greater protec- 
tion against leakages and arcing. 

6-Can be used with single or double field ion trap 
designs. 

TUNG-SO I 
ELECTRON TUBS, 

The TUNG-SOL engineering which has produced the Low 

Focus Voltage Electrostatic.Cathode Ray Tube is con- 

stantly at work on a multitude of special electron tube 

developments for industry. Many exceptionally efficient 
general and special purpose tubes have resulted. Infor- 

mation about these and other types is available on request 

to TUNG-SOL Commercial Engineering Department. 

TUNG-SOL ELECTRIC INC., NEWARK 4, NEW JERSEY 
SALES OFFICES: ATLANTA CHICAGO DALLAS DENVER DETROIT LOS ANGELES NEWARK 

TELEVISION TUBES RADIO TUBES DIAL LAMPS ALSO ALL -GLASS SEALED BEAM LAMPS AND SIGNAL FLASHERS 

DECEMBER, 1951 



Disc Cathode Speeds Assembly - 

Improves Performance 

Electronics manufacturers find it 
pays to be a customer of Superior. 
They receive good service, quality 
products and the benefits of 
Superior's methods and metals 
research that constantly improves 
upon already good products. 

An example is the new, improved 
Disc Cathode. Investigation proved 
that a slight flaring of the open end 
minimized the danger of heater 
cathode "shorts" caused by scrap- 
ing of the heater wire coating dur- 
ing insertion, while speeding the 
operation. 

This feature added to an already 
excellent cathode, resulted in a 

part that does a better job at a 
lower cost. 

The Disc Cathode is only one of 
the hundreds of products which 
Superior supplies ... but the same 
program of product improvement 
is applied to all of them. That's why 
most manufacturers in the elec- 
tronics field are already friends and 
customers. If you are one of the 
exceptions, it will pay you to find 
out more about Superior and 
Superior products. For information, 
consultation about production 
problems, design help or research 
assistance, write today to Superior 
Tube Company, 2500 Germantown 
Ave., Norristown, Pennsylvania. 

Expanded Facilities ... more space, equip- 
ment and trained co-workers help to meet 
growing demand. 

Inspection and Gaging .. . equipment for 
checking "E" dimensions of Disc Cathodes. 

52,600 Seamless Nickel Cathodes, compared 
under a lens with an ordinary pin. 

Which Is The Better For Your Application... 
SEAMLESS ... ? The finest tubes 
that can be made. Standard produc- 
tion is .010" to .121" O.D. inclusive, 
with wall thicknesses of .0015" to 
.005". Cathodes with larger diameters 
and heavier walls will be produced to 
customer specification. 

Or LOCKSEAM* ... ? Produced di- 
rectly from thin nickel alloy strip stock, 
.040"to .100" O.D. in standard length 
range of 11.5 mm to 42 mm. Round, 
rectangular or oval, cut to specified 
lengths, beaded or plain. 

All analyses .010' to W' O.D. 

Certain analyses (.9: £" nnx wait, up to 1%" O.D. 

%Mid. under U.S. Pats.-Superior Tube Company Electronic Products for export through Driver -Harris Company, Harrison, New Jersey Harrison 6-4800 
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SPARE PARTS BOXES 

No. 1025-1 
30"x15"x 

(Partitions not í 

No. 1025-6 
18" x 9" x 9" 

24 STOCK SIZES 
Made to Army -Navy specifications - Jan -B-233, amendment - 2 - 

Mar. 10, 1950, Army No. 65-15. Navy No. 42B9C, Army green, 
Navy grey. Immediate Delivery. 

Number Length Width Height Number Length Width Height 
1025- 1 12 6 6 1025-13 18 18 12 

1025- 2 12 9 6 1025-14 30 15 12 

1025- 3 12 12 6 1025-15 24 15 12 

1025- 4 12 9 9 1025-16 24 15 15 

1025- 5 18 9 6 1025-17 24 18 12 

1025- 6 18 9 9 1025-18 24 18 15 

1025- 7 18 12 9 1025-19 24 18 18 

1025- 8 18 6 6 1025-20 24 12 9 
1025- 9 18 15 9 1025-21 42 9 9 
1025-10 18 12 6 1025.22 36 12 9 
1025-11 18 15 12 1025-23 30 15 9 

1025-12 18 12 12 1025-24 42 12 9 

COLE STEEL EQUIPMENT CO. 
285 MADISON AVE., NEW YORK 17, N.Y. 

FACTORY YORK, PA. 

No. 1025-1 
12"x6"x6" 
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The design of the Collins 51V-1 receiver, 

now on the assembly line, is based on "Glide 

Slope Receiver Characteristics" issued by Aero- 

nautical Radio, Inc. 

This receiver, together with the Collins 51R 
navigation equipment, will fulfill ILS receiving 
requirements for commercial and private as well 

as military aircraft. 

The 51V is designed for reception of 90/150 
cps tone modulated glide slope signals on all 
ten present and ten planned channels in the 
UHF range of 329-335 megacycles. It utilizes 
crystals identical with those employêd in R -89B 

receivers and is electrically and mechanically 

Collins SW Glide Slope Receiver 

interchangeable with modified ten channel 
R-89B's, greatly simplifying installation in pres- 
ent aircraft. 

The 51V receiver control circuits are integrat- 
ed with the standardized R/theta channeling 
system, with channel selection provided by a 

Collins type 314U remote control unit. 

Choice may be had of a dynamotor for 12 or 
24 volt d -c operation or an a -c power unit for 
operation from 115 volt 400 cycle supply. 

If you are not thoroughly acquainted with 
this new glide slope receiver from previous con- 
tact or correspondence, write us for the 51V il- 
lustrated descriptive bulletin. 

FOR PROGRESS IN INSTRUMENT LANDING SYSTEMS, IT'S .. . 

COLLINS RADIO COMPANY, Cedar Rapids, Iowa 

i1 W. 42nd St., NEW YORK 18 1937 Irving Blvd., DALLAS 2 2700 W. Olive Ave., BURBANK 
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1. MAXIMUM METAL PURITY is essential in the man- 
ufacture of diodes. In photograph above dioxide powder is 

being reduced to pure germanium Metal. 

2. GERMANIUM PELLETS are mounted to pin assemblies 
. prior to assembly in cases. Precision centering as well as 

speed are essential to produce these quality units at low cost. 

3. FORMING, SHEARING, AND WELDING WHISKERS 
on diode pin assembly calls for careful manipulation under 
microscope for accurately formed .003 inch diam. whisker. 

NEW GENERAL ELECTRIC PLANT 

PRODUCES RECORD VOLUME OF 

WELDED 

GERMANIUM 

DIODES 

NEW METHODS OF MASS PRODUCTION in G. E.'s 
germanium products plant at Clyde, New York are 
booming diode output to the highest peak in the industry's 
history. An offspring of the mother plant at Electronics 
Park, this factory is equipped to produce 12 million 
diodes a year. Television receivers, computers, communi- 
cation systems and military requirements present an ever- 
increasing demand for these minute but vital components. 

WITH EXPANDED LABORATORY FACILITIES for the 
development of new germanium and other semi -conductor 
items, G. E. is prepared to suggest electronic solutions to 
your design and manufacturing problems-solutions that 
may well save you money and improve your product. 

Would you like more information on this? Ask us to 
call. General Electric Co., Electronics Park, Syracuse, N. Y. 

*Which you are invited to inspect when in the Syracuse area. Mean- 
while, let us send you additional information and specifications on 
G -E diode products. Write for bulletin #X57 -01A. 

4. ORDERLY BANK OF WHISKER MACHINES is typical 
of modern production facilities in the new G -E plant. Quan. 
tities up to 12 million units a year can be produced here. 



5. CONTOUR PROJECTION of diode parts for microscopic 
inspection. Pellet and whisker (on screen) must follow rigid 
specifications. This is typical of quality control processes. 

6. FINAL ASSEMBLY of whisker and pellet pins in 
plastic cases requires special machines designed by G -E 
engineers for speed and accuracy. 

7. ASSEMBLY MACHINES turnout diodes of 12 dif- 
ferent varieties. This process represents unusual advance- 
ment over former "hand -made" methods. 

8. AUTOMATIC TEST SEPARATION of diodes by types 
eliminates costly hand sorting of thousands of units per hour. 
Every G -E diode is tested many times. 

9. HIGH -FREQUENCY TESTING of diodes for television 
applications has proved successful in supplying over 2 million 
G -E units to television manufacturers for high efficiency needs. 

,74,/,rc vom_ 

GENERAL ELECTRIC 

10. FINISHED G -E DIODES of various types are small, 
rugged, efficient, and low in cost. These components can replace 
some categories of vacuum tubes. 



Better performance... 

Transmitter performance goes up - costs go down . .. the inevitable result of 
specifying Eimac tetrodes to fill key sockets. Costs will stay down because the serv- 
ice life of these time -proved tubes is long, replacement costs are low, and the cir- 
cuit simplicity they allow keeps power bills down. 

Eimac tetrodes are made for a wide range of power from 65 watts plate dissi- 
pation to 20,000 watts dissipation. They are unexcelled for amplifier, oscillator, and 
modulator service. All are backed by the experience and know-how of America's 
foremost transmitting tube manufacturer. 

Take the advice of countless users and equipment manufacturers who consistent- 
ly not only recommend but rely on ... Eimac tetrodes for unvarying performance, 
exceptional service life, and compatibility to modern circuit techniques. 

Write For The Free Eimac Quick Reference Tube Catalog 

EITEL-McCULLOUGH, INC. 
San Bruno, California 

Export Agents: Frazer 8 Hansen, 301 Clay St., San Francisco, California 

302 
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FUSITE MULTIPLE 

TERMINAL PANELS 

7-900 HTO Series 
2000 V (RMS) 

Available 2 to 8 hollow 
tube electrodes. 

A6t 
ead-Weedl- 

HERMETICALLY SEALED 
ELECTRICAL COMPONENTS 

Plug -ir type of terminals are becoming increasingly popular because of 
the easy, fool -proof nature of their use. The tongued centering key fits a 
correspondingly grooved socket. FUSITE offers a large variety of this style 
terminal ranging from 2 to 20 electrodes and in several flange sizes and 
treatments. All terminals are regular FUSITE glass -to -steel construction. 
Sockets are available for all FUSITE Plug-in terminals. 

TYPE 1 

7-900 HTO Series 
with standard 60° 

solder flange. 

Available Flange Treatments 

TYPE 2 

7-900 HTO Series with 
special 90° solder flange. 
Caps 1" O.D. can. Also 
available as Type 2B to 
cap 1.540"O.D. can. and 
Type 2 C to cap 1 %" 
O.D. can. 

TYPE 3 

7-900 HTO Series 
with special offset 
flat solder flange. 

.. m 

7211rara evrr .cries 
2000 V (RMS) 

Available 11 to 20 
hollow tube electrodes. 

OF COMPLETE LINE 

AND ENGINEERING DETAILS -- DEPT. B 

FUSITE CORPORATION 
6028 FERNVIEW AVENUE - CINCINNATI 13, OHIO 
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9 High Magnetic Saturation 9 

Qu ti> High Permeability at very high 
Flux Densities 

,;7 High Value of Positive Magnetostriction 

,;,/ Design Possibilities for Savings 
in Weight, Space and Materials 

Typical use of Permendur 
in the ADL ELECTROMAGNET 

(ARTHUR D. LITTLE, Inc.) 

PURE IRON YOKE 

PERMENDUR 
INTERCHANGEABLE 

POLE PIECES 

COPPER COILS 

.J 
HEAVY SOLID LINE SHOWS PERMENDUR 
POLE PIECE WITH I" DIAMETER FACE 
DOTTED LINE SHOWS PERMENDUR POLE 
PIECE WITH Il" DIAMETER FACE 

COOLING FLUID LINE 

. -- Sectional Detail of Yoke Half 

Permendur is available in Forgings, Castings, Hot -Rolled Bars and Plates 
to meet your design needs for form or shape. CUrtc.jo2.,vx6o2 o nect. ne 

*Manufactured under license arrangemern with Western Electric Co. vU 

POLE 
PIECE 
BOLT 

weD 3929 

THE ARNOLD ENGINEERING COMPANY 
SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 

General Office & Plant: Marengo, Illinois 

24 December, 1951 - ELECTRONICS 



it's red hot! 

hundreds 

of PRESTO 

Turntable Tape Reproducers sold in the past six months! 
Since its introduction last spring, sales of the new PRESTO TL -10 have surpassed even our expectations. 

The reason . . . it's an inexpensive instrument that fills a definite need in the nation's stations and 

recording studios. Look at the advantages listed below-then join the ranks of the hundreds of 

satisfied TL -10 users by calling your PRESTO dealer today. 

Reproduces tape quickly and efficiently- Speeds of 71/2" and 15" per second, response 

without tying up a regular tape recorder. 

Easy to attach and remove from any stand- 
ard 16" turntable. 

No motor-turntable acts as motor. 

Can be plugged into any standard speech 

input equipment. 

up to 15,000 cps. 

Easy to operate and maintain. 

Costs only $140.00 complete, but has repro- 

duction quality and fidelity of a high priced 

machine. 

The TL -10 is an exclusive PRESTO product-made by the world's largest manufacturer of 

recording equipment and discs. 

..,/í 
+/ P EST IttCOIIDINQ CORPORATION 

1ARAMUS, NEW JERSEY 

Epen >visiere: 25 Warren Street, New York 7, N. Y. Goodie« Division. Wolter P. Downs, ltd., Dominion Square Bldg., Montreal 



Watch Master 

Frequency Standards 

Type 212 

TERMINATION 
Front and Rear 

CONSTRUCTION 
Standard 83/4" x 19" Panel 

HOUSING 
83/4" x 19" x 8" Metal Cabinet 

WEIGHT 
25 pounds 

American Time Products, Inc., 
580 Fifth Ave., New York 19, N. Y. 
Gentlemen: 

Please send descriptive folder, No. 212 

Name 

Company 

Address 

City State 

GUARANTEED 
ACCURACY 

1 part in 100,000 
(.001%) 

UUe3 

Time bases, rate indicators, clock systems, chronographs, 
geo-physical prospecting, control devices and for running 
small synchronous motors. 

7eaturei 
1. Bimetallic, temperature -compensated fork, no heating or 

heat -up time is required. 
2. Fork is hermetically sealed, no barometric effects on 

frequency. 
3. Precision type, non -ageing, low coefficient resistors used 

where advantageous. 
4. Non-linear negative feedback for constant amplitude 

control. 
5. No multi -vibrators used. 
6. Synchronous clock simplifies checking with time signal. 

_S eci/catiortd 
Accuracy -1 part in 100,000 (.001%). 
Temperature coefficient -1 part in 1,000,000 per degree 
centigrade (or better). 
Outputs - 

1. 60 cycles, sine wave, 0-110 volts at 0 to 10 watts 
(adjustable). 

2. 120 cycle pulses, 30 volts negative. 
3. 240 cycle pulses, 30 volts positive and negative. Pulse 

duration, 100 micro -seconds. 
product of 

AMERICAN TIME PRODUCTS 
INC. 580 Fifth Avenue New York 19, N. Y. 

Operating under patents of the Western Electric Company 
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TOROIDAL COIL 

9 

11 

THEY SWIM 

->teler- 
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THE VARIED AND OFTEN UNUSUAL APPLICATIONS THAT 

HAVE BEEN FOUND FOR TOROIDS AND FILTERS IN MILI- 

TARY ELECTRONICS HAVE KEPT OUR ENGINEERING STAFF 

CONSTANTLY ON ITS TOES. EVERY DAY WE ARE CON- 

FRONTED WITH THE TECHNICAL PROBLEMS OF OUR CUS- 

TOMERS WHO ARE TRYING TO MEET THE DEMAND FOR 

SMALLER, LIGHTER AND MORE SERVICEABLE EQUIP- 

MENT. FORTUNATELY OUR INGENUITY AND EXPERIENCE 

HAS SERVED US IN GOOD STEAD IN THE DEVELOPMENT 

OF FILTERS TO MEET THESE DEMANDS. CONSEQUENTLY 

IT IS WITH MORE THAN A LITTLE PRIDE THAT WE SEE 

OUR PRODUCTS SPECIFIED BY MORE AND MORE ENGINEERS 

WHO CANNOT BUT REALIZE THAT IN THE DESIGN OF 

QUALITY EQUIPMENT THE "BILL OF MATERIALS" SHOULD 

INCLUDE BURNELL PRODUCTS. 

1 

_ «v1 Wr l : a: :::::a==a:a:az:C 
NlfplrW .rIM;= -----= ---- --_ 1r lt ----- o 0= i1R óaà===ámasMá ,-- 

YONKERS 2, NEW YORK 

EXCLUSIVE MANUFACTURERS OF COMMUNICATIONS NETWORK COMPONENTS 

ELECTRONICS-December, 1951 27 



Complete aridity to saturation . . . An un- 
precedented temperature and humidity range 

Type 90 

IÍllll4i 

If0°C te -WC 

OR MILITARY APPLICATIONS 
Highly recommended for use in jet 
and other planes, guided missiles, 
tanks, ships and submarines, portable 
or mobile equipment and all other 
military communications. Manufac- 
tured from specially developed ma- 
terials, these absolutely unique vari- 
able resistors are now available in a 
complete range of sizes. (See chart 
at bottom of page.) 

-31P -NEF-L THO. 

,32P -NEF-,z THO 

TYPE 90 
is/it" 

3 wade 0 70°C watt 70°C 
with 300 V mon. with 300 V max. 
ere" end terminal; ,acress end termin 

TYPE 65 
miniaturized 

i waft 0 70° 
Mt 330 V mee. 
est end terminals 

eiecr'a/Sfs in Aecision afass Aoclucfion diesisfo24 

6N8?d4 @fi òieP feg@f9ie4e4 



JAN-R-94;14t-V.Z.C.T' Type RV -3A 
CTS Type 35, 11/4" Diameter 

Composilep 

JAN-R-944dee type RV -2B 

CTS Type with Switch 
Camped, 

4, ype -3B 
CTS Type GC 3l.t. with Switch 

Composition 

Tvpe RV -2A 
CTS Type 45, I5/$4 Diameter 

Composition 

EXCEPTIONALLY GOOD DELIVERY CYCLE 
on military order! due to enormosis mass 
production facilities ... Please give complete 
details on your requirements when writing 
or phoning for further information. 

FOUNDED 1896 

/Meg' 
CTS Type FOC 95 with 

Composition 

JAN Type RA 25A or 30A 
3 or 4 Watt (CTS Typejs25) 

CHICAGO TELEPHONE SUPPLY 

Wee'? (2 it/1(,J 1 

ELKHART IN; IANN 

as Typo 95, 11/4. Diameter 
Composition 

REPRESENTATIVES 
Henry E. Sanders 
401 North Broad Street 
Philadelphia 8, Pennsylvan. 
Phone: Walnut 2-5369 
W. S. Harmon Company 
1638 So. La Cienega Blvd. 
Los Angeles 35, California 
Phone: Bradshaw 2-3321 

IN CANADA 
C. C. Meredith 8. Co. 
Sl,eetsville, Ontario 

SOUTH AMERICA 
Jose Luis Pontet 

o 
Buenos Aires, Argentin 
Montevideo, Uruguay 
Rio de Janeiro, Brazil 
Sao Paulo, Brazil 

OTHER EXPORT 
Sylvan Ginsbury 
8 West 40th Street 
New York 18, N. Y. 



NEt4I Miniature Telephone Type Relay 

MOUNTING: End mounting for back 

of panel or under -chassis wiring. Inter- 
changeable with standard "Strowger" 
type mounting. 

CONTACTS: Standard 2 amperes, 
special up to 5 amperes. 2 amperes up 
to 6 P.D.T. 5 ampere contacts (low volt- 
age) up to 4 P.D.T. Special 20 ampere 

power contacts S.P.S.T., normally open, 

paralleled. 

These are the dimensions 
for the 6 pole relay. 

Will meet Army and Navy 
aircraft specifications 
as a component unit. 

MOUNTING: Front of panel mount 
ing and wiring. 

COIL POWER: From 100 milliwatts 
to 4.5 watts D.C. 

CONTACTS: Same as "LK". 

DIMENSIONS: 11/2" HIGH, 19/14," 

LONG, 31/32" WIDE. 

These are the dimensions 
for the 4 pole relay. 

Will meet Army and Navy 
aircraft specifications 
as a component unit. 
CAN ALSO BE FURNISHED 

HERMETICALLY SEALED 

WITH SOLDER TERMINALS. 

PLUG-IN-SPECIAL. 

ALLIED CONTROL CO. INC 

Can be furnished 
hermetically 
sealed with 

solder terminals. 
PLUG -1N MOUNTING - 

SPECIAL. 

. 2 EAST END AVE., NEW YORK 21, N. Y. 
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SMALL PARTS 

-figuring 
In 

Electronics! 

#etfle7féa//, Sea/ed 
MULTIPLE HEADERS and SEALED LEADS 

COMFL_TELY 
ILLUSTRATED 

LITE RATU RE 
AVAILABLE NOW! 
Detailed data or standard 
designs is contained in new 
literature just off the press. 
Engineer! no assistance on 
special problems is -also avail- 
able without obliratiorr. 
Please address ',quests 
an compo,y letterhead. 

MANUFA C TUPERS 

E1 
INC 

Hermetically sealed multiple headers and leads are vital parts 
of countless electronic and electrical assemblies. E -I offers these 
important components in over 100 different standard types with 
a variety of optional features. Thus, E -I offers a quick, economical 
solution to most terminal problems. For specialized applications, 
E-1 engineers can design and produce multiple headers and 
sealed leads to meet your requirements at a practical cost. If 
your problem involves the hermetic sealing of terminals and 
leads, consult us today! 

ELECTRICAL INDUSTRIES INC. 
44 SUMMER AVENUE, NEWARK 4, NEW JERSEY 

OF SPECIALIZED ELECTRONIC PRODUCTS AND EQUIP A, t 
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Any power le 200 kw:... 

10 -kw UHF Transmitter Type TTU-BOA 

RCA's answer to high power on channels 14 to $3. With an RCA 
high gain UHF antenna, this transmitter can prodace up ta 200 kw, 
ER P. One standard, easy -to -handle tube type is used in all power gages! 

. 

ii) Cali 0 CI Ole CI 
.. ,.ln.. ' e 

nogg 



RCA's new I -kw and 10 -kw UHF transmit- 
- ters (and RCA's high -gain UHF antennas) 

will give you power combinations up to 200 
kw ... on any TV channel ! 

If you are planning high power UHF, 
RCA's new 10 -kw transmitter is the answer. 
If you are planning to start with low power 
UHF, then RCA's new 1 -kw transmitter will 
meet your needs (increase power later simply 
by adding matching amplifier units). 

ywmsra 
i tee 

Call or write the 

Chicago 7T1,!(1. 
666 North Lake Shore Drive 
Telephone: Delaware 7-0700 

Washington 6, D. C. 
1625 K Street, N. W. 
Telephone: District 1260 

Hollywood 28, Calif.. 
1560 N. Vine Street 
Telephone: Hollywood 9.2154 

1kw UFF Transmitter Tine TTU-1B 
This :ransmirer, and a high -gain RCA UHF an- 
tenr,, can pneduce ap to 20 kw, ERP on chan- 
nea R to 8,EA Type TTU-1B is all air-cooled. 

Be sure your station planning is correct from 
the start ... before you invest a single dollar. 
Your RCA Broadcast Sales Specialist will 
show you exactly what equipment you'll 
need to get on the air at lowest cost. 

Available only tram your RCA 
Broadcast Sales Specialist 

A 64 -page book on RCA's new line of 
TV broadcast equipment for all chan- 
nels, 2 to 83! An indispensable refer- 
ence for station planning. 

RCA Reid office nearest you 

Dallas 1, Texas 
1907-11 McKinney Ave. 
Telephone: R-1371, 1372, 1373 

Cleveland 15, Ohio 
718 Keith Budding 
Telephone: Cherry 1-3450 

Atlanta 3, 6a. 
522-533 Forsyth Bldg. 
Forsyth and Luckie Sts. 
Telephone: Walnut 5946 

New High -Gain Antenna for UHF 

The most economical way known to produce high effective radiated 
power for UHF-and more kilowatts per dollar. Excellent "close-ie" 
coverage in all directions. Power gain, 24 to 28, depending on channel. 

Kansas City 8, Mo.. 
221 W. 18th Street 
Telephone: Vicar 6410 

New York 20, N. R. 
36 W. 49th Street 
Telephone: Circle 6-4030 

San Frercisco 3, calif. 
1355 Market Street 
Telephone: Hemlock 1-8300 

"Effective Radiated Power 

RADI CORPORATIONof .AMER/CA 
ENGINEERING PRODUCTS EPAi?TME/IrT' CAMDEN, /W.. J. 



C-12der 6444A. 

/N n/54'64e eimemes/ 

Shown here are 9 good reasons why it pays 

to standardize on Cornell-Dubilier tubular capacitors, 

right down the line. Write today for engineering 

bulletins on the types in which you are most interested. 

Dept. K-121, Cornell-Dubilier Electric Corp., 

South Plainfield, N. J. 

SUBSIDIARY 

GREY TIGER 

TYPE zsx 
TYPES 

ZN, 
f;S TYPES 

M8 ' 
TINY 

CHIEF 

°EMICON 

TYPE TMC 

TYPE cp 

TYPE 28, 
ZH 

For 
high 

temperatures 

For high-grade miniaturization 
For ultra -compact 

aueembp~ 
es For extreme 

For all-aroun_ 
ruggedness 

For 
eratureak performance 

hsghh re space is 
tahprem 

temp 

voltages 

For rigid adherence 
to JAN spec's For reliability 

at a Price 

O N S I S T E N T L Y E P E N D A B L E 

CORN ELI- UBILIER 
CAPACITO R S 

PLANTS IN SOUTH PLAINFIELD. N. J.; NEW BEDFORD, WORCESTER, AND 

CAMBRIDGE. MASS.: PROVIDENCE, R. I.: INDIANAPOLIS. IND.: FUOUAY 

SPRINGS. N. C.: AND SUBSIDIARY. THE RADIART CORP., CLEVELAND. OHIO 

34 December, 1951 - ELECTRONICS 



New "Diamond H" Relay Mounted 
Beside Standard 65.17 Tube 

Newly Designed "Diamond H" Miniature 

AIRCRAFT TYPE RELAY 

with 50 "G" Operational Shock Resistance 

PERFORMANCE NEVER 
BEFORE ATTAINED... 

* In Operating Shock Resistance 

* In Mechanical Shock Resistance 

* In Temperature Range 

* In Transit Time 

* And Other Important Characteristics 

An hermetically sealed, 4 -pole double throw miniature 
relay, this newly designed unit meets the exacting re- 

quirements of such air, marine and ground devices as: 

GUIDED MISSILES, ROCKETS, SUPER -SONIC 
AND HIGH ALTITUDE AIRCRAFT, RADAR, 
GEOPHYSICAL, AND COMPUTER APPARATUS. 

Designed to meet U.S.A.F. Specification MIL -R - 
5757, it has applications wherever it is important to 

provide unfailing performance, miniaturization and 
light weight under conditions of high or low tempera- 

ture, vibration and shock. Variations in basic specifi- 

cations are available to meet a wide range of specific 
requirements. 

WRITE TODAY FOR CERTIFIED TEST DATA 
ON THIS NEW RELAY. 

r 
The Hart Mfg. Co. 
202 Bartholomew Ave. 
Hartford, Conn. 

Send me further information about your new relay. 

Name 

Title 

Coin pang 

Street 

City State 

s. 
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"A rush job . . . . . stopped!" 
Two o'clock in the afternoon ... pro- 
duction clicking along like a through 
express. Only forty more television cabi- 
nets to be sprayed by 4:30. The new 
exhaust fan in Booth 3 was whirring 
along at a great rate, keeping the air 
fresh and fume free. Then . . . it 
stopped ! That did it - no exhaust - 
no work - because of health and fire 
regulations. Took quite awhile to find 
the trouble. Turned out that the elec- 
trical insulation on the brush shunt lead 
of the fan motor had stiffened - it 
couldn't take the heat. Just another case 
where a few cents "saving" in manufac- 
turing costs made a big difference in 
performance. 

Electrical insulation is minor in cost 
and major in product performance. This 
is why BH Special Treated Fiberglas 
Sleeving has found wide acceptance in 
the electrical industry. Its ability to. 
withstand heat, up to 1200° F, and cold 
as well, below -67° F, makes it depend - 

BH 
S L 

able electrical insulation for long 
service. 

Add the features ofpermanent flexibility 
-special patented treatment to prevent 
fraying, without the use of a saturant- 
easy spreadability to cover knobs, 
terminals and irregularities-tubular 
shape for easy handling and rapid 
installation-and you have electrical 
insulation adaptable to a wide range of 
home, industrial and laboratory 
equipment. 

BH Special Treated is one of a family 
of BH insulations, each designed to 
meet particular conditions in service. 

Give us a few facts about your require- 
ments-product, temperatures, voltages. 
We will furnish production samples 
for testing. Address Dept. E-12 

Bentley, Harris Manufacturing Co. 
Conshohocken, Pa. 

BH Non -Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393330). "Fiberglas" is Reg. TM of Owens-Corning Fiberglas Corp. 
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Precise Accuracy + Maximum Versatility + Space -saving Compactness 

The potentiometers illustrated above are typical examples of the tough problems 
HELIPOT engineers are solving every day for modern electronic applications. If you have a problem 
calling for utmost precision in the design, construction and operation of potentiometer units- 
coupled with minimum space requirements and maximum adaptability to installation and operat- 
ing limitations-bring your problems to HELIPOT. Here you will find advanced "know-how," 
coupled with manufacturing facilities unequaled in the industry! 

The HELIPOTS above-now in production for various military and industrial 
applications-include the following unique features ... 

O This 10 -turn HELIPOT combines highest 
electrical accuracies with extremes in mechan- 
ical precision. It features zero electrical and 
mechanical blacklash...a precision -supported 
shaft running on ball bearings at each end 
of the housing for low torque and long life 
... materials selected for greatest possible 
stability under aging and temperature ex- 
tremes ... special mounting and coupling for 
"plug-in" convenience ... mechanical and 
electrical rotation held to a tolerance of I/2 ° 
... resistance and linearity accuracies, ± 1% 
and ±0.025%, or better, respectively. 

O This four -gang assembly of Model F 
single -turn potentiometers has a special 
machined aluminum front end for servo -type 
panel mounting, with shaft supported by pre- 
cision ball bearings and having a splined and 
threaded front extension. Each of the four 
resistance elements contains 10 equi -spaced 
tap connections with terminals, and all parts 
are machined for greatest possible stability 
and accuracy. 

© This standard Model A, 10 -turn HELI- 
POT has been modified to incorporate ball 
bearings on the shaft and a special flange (or 

ring -type) mounting surface in place of the 
customary threaded bushing. This HELIPOT 
also contains additional taps and terminals 
at the I/- and 93/ -turn positions. 

O This standard Model B, 15 -turn HELI- 
POT has a total of 40 special tap connections 
which are located in accordance with a 
schedule of positions required by the user to 
permit external resistance padding which 
changes the normally -linear resistance vs. 
rotation curve to one having predetermined 
non-linear characteristics. All taps are perma- 
nently spot-welded and short out only one or 
two turns on the resistance element-a unique 
HELIPOT feature! 

OThis six -gang assembly of standard 
Model F single -turn potentiometers has the 
customary threaded bushing mountings, and 
has shaft extensions at each end. The two 
center potentiometers each have 19 equi - 
spaced, spot-welded tap connections brought 
out to terminals. Each tap shorts only two 
turns of .009" diameter wire on the resist- 
ance element. 
O This Model B, 15 -turn HELIPOT has 
been modified to incorporate, at the extreme 

ends of mechanical and electrical rotation, 
switches which control circuits entirely sepa- 
rate from the HELIPOT coil or its slider 
contact. 

O This 10 -turn HELIPOT has many de- 
sign features similar to those described for 
unit No. 1, plus the following additional 
features ... a servo -type front end mounting 

splined and threaded shaft extension ... 
and a center tap on the coil. All components 
are machined to the highest accuracy, with 
concentricities and alignments held in some 
places to a few ten -thousandths of an inch 
to conform to the precision of the mechanical 
systems in which this HELIPOT is used. 
Linearity accuracies frequently run as high 
as ±0.010%! 

OThis single -turn Model G Potentiometer 
has been modified to incorporate a ball bear- 
ing shaft and a servo -type front end mount- 
ing. Special attention is given to contact de- 
signs and pressures to insure that starting 
torque does not exceed 0.2 inch -ounces under 
all conditions of temperature. 

The above precision potentiometers ore 
only typical of the hundreds of special- 
ised designs which have been devel- 
oped and produced by HELIPOT to meet 
rigid customer specifications. For the 
utmost in accuracy, dependability and 
adaptability, bring your potentiometer 

problems to HELIPOTf 

fleli a 
Representatives in all major areas of the United States. Export agents: Frathom Co., 55 W. 42nd St., New York 18. 

THE p CORPORATION, SOUTH PASADENA 2, CALIFORNIA 
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* Aerovox Application Engi- 
neering is yours for the ask- 
ing. It means the RIGHT 
capacitor in the RIGHT cir- 
cuitry for the RIGHT operat- 
ing conditions. All adding up 
to Aerovox "performance 
insured" capacitors. 

THE HOME OF CAPACITOR CRAFTSMANSHIP 

AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S.A. 
Export: 41 E. 42nd St., New York 17, N. Y. Cable: AEROCAP, N. Y. In Canada: AEROVOX CANADA LTD., Hamilton, Ont. 

SALES OFFICES IN ALL PRINCIPAL CITIES 

38 
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"One Picture is Worth a Thousand Words 

Trade Mark 
Registered 

PICTURE this trade mark in your mind when you want 
cabinets and housings to enhance your finished prod- 

ucts with step -ahead styling ... absolute uniformity ...ease 
and economy in your assembly operations ... greater serv- 
ice benefits to the user. The Blueprint Man symbolizes all 
this, on jobs both simple and exacting ... at prices figured 
with a sharp pencil. Write for our data book. 

n 

KARP METAL PRODUCTS CO., INC. 
215 63rd STREET, BROOKLYN 20, NEW YORK 

Specialists in Fabricating Sheet Metal for Industry 
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THE SOLA FAMILY OF 

5 //qe Rej'uhfor ees 
MEETS MOST 

MILITARY and INDUSTRIAL 

REQUIREMENTS 

SOLA standard type CV: 

Regulation 
±1% 

Regulation -+-1% 

Harmonic Distortion 
less than 3% 

--7d 
..ar.... 

SOLA DISCIPLINES VOLTAGE 

SOLA television 
receiver type CVA: 

Regulation ±3% 
Plug-in accessory unit 

SOLA adjustable, 
harmonic filtered 
type CVL: 

Regulation ±--1% 

Harmonic Distortion less than 3% 
Output adjustable from 

0-130 volts 

SOLA plate and 
filament type CVE: 

Regulation ±--3% 

CHARACTERISTICS OF SOLA CONSTANT VOLTAGE TRANSFORMERS 

St c -maga - ;c 
Ultra -fast response (1.5 cycles) 

No moving or renewable 
parts 
No manual adjustments 
Complete automatic. 
CO 

short circuits 

Automatic current limitin 
action 

Choice of transformatio 
rati 

e évite yOU' . write regardin - voltage regulating prob- 
lems, or for inclusion of your name on our technical mailing list. 

LATRANSFORMERS 
Mode under one or more of 

the following patents: 2,143,745; 
2,212,198; 2,346,621; 2,552,111; 
2,489,245 and patents pending. 

Transformers for Constant Voltage Fluorescent Lighting Cold Cathode Lighting Airport Lighting Series Lighting Luminous Tube Signs 

Oil Burner Ignition X -Ray Power Controls Signal Systems etc. SOLA ELECTRIC CO., 4633 W. 16th Street, Chicago 50, Illinois 

Manufactured under license by: ADVANCE COMPONENTS LTD , Wolthamstow, E., England M. C. B. 8 VERITABLE ALTER, Courbevoie (Seine), France 

ENDURANCE ELECTRIC CO., Concord West, N. S. W., Australia UCOA RADIO S.A., Buenos Aires, Argentina 

L+. 
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REPUBLIC FOIL 
THE RECOGNIZED STANDARD OF 
PRODUCT EXCELLENCE WITH 
ELECTRICAL -ELECTRONICS INDUSTRIES 

Fine quality Republic condenser foil, having uiiform thickness, sur- 
face, and strength, is avcilable in all conmercicl gauges and widths. 
Meticulous care is taken to assure close tolerances and clean straight 
edges free from slivers. Engineered packing insures safe delivery. 
Orders and inquiries for all types of foil will be given prompt and 
courteous attention. 

REPUBLIC FOIL & METAL MILLS 
INCORPORATED 

SALES OFFICES: 
2)9 V'. Jackson Blvd., Chicago 6, III. 
65o Mission 5t, San Frai:isco 5, Cal. 

DANBURY CONNECTICUT 



Quick -easy Selector Chart 
for 

Dumont Capacitors 

TR -DR 

TS 

DS 

P70 

DUMONT CAPACITOR ENGINEER SELECTOR CHART 

Kcy Model VOLTAGE 
RANGE CAP RANGE DIELECTRIC CASING 

TEMP. 
RANGE 

MAX. CAP. INS. RES. 
CHANGE (Mets. x Mfds.) 

p p Group 

TR 200-40KV .00005- 2MFD Thermofilm Bakelite or Ceramic -65°C + 150°C 2% I0+ .0001 a 

TS 200-40KV .00005-10MFD Thermofilm Metal Can all types --65°C + 150°C 2% 10 .0001 a 

TM 200- 5KV .00005- 2MFD Thermofilm Molded plastic -65°C + 150°C 2% IL» .0001 a 

DR 500--40K -00005- 2MFD Durane Bakelite or Ceramic -65°C + 70°C 2% 10r .0005 b 
500-40K DS .0005 -10MFD Durone Metal Cans all types -65°C } 70°C 2% KV .0005 b 

S P6M 200-20KV .001 - .5 Paper Molded in bakelized tube -40°C + 85°C 5% 2500meg-MFD .005 c 

8 PB 200-20KV .00025- 2,0 Paper Molded in Bakelite -40°C + 85°C 5% 2500meg-MFD .005 c 

8 ° PC 200-20KV .00025- 2.0 Paper Molded in Ceramic -40°C + 85°C 5% 3000meg-MFD .005 c 

8 ' PBM 200-1000 .0001 - 2.0 Paper Molded in Bakelite -40°C -I- 85°C 5% 2000meg-MFD .005 c 

a PCM 200-1000 .0001 - 2.0 Paper Molded in Ceramic -40°C } 85°C 5% 2500meg-MFD .005 c 

PCF 400- 600 .01 - .22 Paper Ceramic -40°C+ 85°C 5% 2500meg-MFD .005 d 

P-20 PCST 600-1000 .001 - .068 Paper Ceramic -W°C} 85°C 1% 3000meg-MFD .005 d 

8 P-20 100-2000 .001 - 2MFD Paper Metal Tubular Can -20°C + 100°C 5% 3000meg-MFD .0051 e 

Z#' P-21 100-1500 .05 - 5MFD Paper Metal Bathtub with Silicone -40°C} 85°C 5% 2500meg-MFD .005 e 

Rubber Seal 
i7t P-22 100-1500 .05 - 5MFD Paper Metal Bathtub with Glass Seal -40°C+ 85°C 5% . 3000meg-MFD .005 e 

i# P-70 600-6000 .05 -10MF0 Paper Rectangular Metal Can -40°C + 85°C 5% 3000meg-MFD .005 e 

8 FPI 200-400 .00005- IMFD Paper Flat Miniature Paper wrapped -00°C + 85°C S% 2000meg-MFD 005 f 

& RP2 200-600 .00005- 2MFD Paper Round Miniature Cardboard -40°C } 85°C 5% 2000meg-MFD .005 f 

Tube 

SuperCap 6-450 4-1000 Metal or Paper Tubes 

DPF 100-900V 3 - 8MFD Paper Metal Cans Fluorescent -Lighting Power Factor Correction Capacitor 

RU 120-240 Radio Noise Suppressors (65% & 85% noise elimination) 

TM 

Key & x Can be supplied with plastic impregnation for 125°C operation (cap, variation 1530-improved moisture proof qualities. 

# = Can be supplied with Duroil impregnate for 100°C. 

Can be supplied with Silcone oil impregnate for 125°C (capacity variation 3%). 

Group a: Suitable for high temperatures with high 
TS- stability and low power factor. 

TM- Completely molded, otherwise same as 

above. 

Group b: DR-Highly stable low power factor capacitor. 
DS-Highly stable low power factor capacitor. 

Group c: P6M Quality low cost commercial capacitor line 
PB 

with long life and low leakage. 
PC 

PBM Miniature line similar to the above. 
PCM Miniature line similar to the above. 

Group d: PCF Fireproof capacitor. 
PCST Circuit Stabilizer (television). 

Group er. P-20 

P-21 

P-22 

P-70 

A hermetically sealed line of metal casing 

capacitors with glass seals, silicone rubber 

seals, plastic seals, ceramic bushings. 

Group f: FPI Flat wax or plastic impregnated adapted to 
close spacing. 

RP2 Round wax or plastic impregnated. 

Group g: Super Cap. These electrolytics art available in 

hermetically sealed cans. 

Serving Electronic Engineers Since 1928 

FP -I 

DUMONT ELECTRIC CORP. 
308 Dyckman Street, New York 34, N. Y., Telephone LOrraine 9-2800 
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yokes toroids shield cans loop antennas oscillator coils 

i. f. transformers metal frame padder condensers magnet and litzendraht- 
textile served wire compression type mica trimmer's dual compression trimmers 

output transformers antenna coils assemblies r f tuners 

11111111.128 

introducing 
richard huber 

Besides specialized quality control, custom built 
plant equipment and exclusive production 
techniques, there is yet another important reason 

why Guthman is the World's largest independent 
maker of coils and basic electronic components 
-research personnel! Eager for the challenge of 
new coil development are engineers like 

Richard Huber whose academic background and 
practical training under the guidance of long 

experienced Guthman research experts eminently 
qualifies him to solve today's coil problems. So 

we confidently urge you to incorporate Guthman 

components into your next design ... products 

engineered and fabricated within the Guthman 
plant like the BC348Q oscillator, detector, R. F. 

and antenna stages-and Guthman engineers 

will gladly design components especially for you. 

For a comprehensive descriptive brochure of 
Guthman facilities, write Dept. G. 

CULL QUALITY 
begins with laboratory design 

edwin i. guthman & co., inc. 

15 s. throop st. chicago 7, CH 3-1600 also attica, indiana 

PUPrOr1 PPOvrNI PPvfPr3iMp 



for mounting 
forced -air-cooled tubes 
Now available as a standardized line, these Lapp 

insulated supports for mounting forced -air-cooled 

tubes facilitate design of transmitter and other 

high -power circuits. They are simple, compact and 

efficient. For high frequency tubes they are avail- 

able either in Lapp porcelain or Lapp steatite; for 

standard broadcast frequencies in Lapp porcelain. 

WRITE for specification sheets. Radio Specialties 

Division, Lapp Insulator Co., Inc., Le Roy, N.Y. 
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T.M. Reg. U.S. Pot. Off. 

Latest development in picture tubes is the Du Mont Selfocus Teletron 
which provides automatic focus at all times without the aid of external circuits 
or devices. This eliminates the focusing coil or PM unit now used on standard 
electromagnetic -focus picture tubes, affording a substantial saving of vital 
materials in the manufacture of television receivers. 

The Selfocus Teletron employs electrostatic focus with magnetic 
deflection, and this type of receiver is unique among electrostatic -focus tubes 
because its focusing element is operated at zero volts and is tied internally to 
the cathode through a resistor. 

The elimination of focus circuits from the receiver is made possible 
largely by the focusing cylinder of the Selfocus picture tube. The unusual 
design of the cylinder and the precision with which it can be located in the 
electron gun produce increased picture quality by minimizing defects which 
have been inherent in conventional picture tubes. With greater control of 
these defects, it is possible to maintain quality uniformly from tube to tube. 

Driver -Harris, who has been supplying Du Mont with alloys for cathode 
ray tubes for more than 10 years, supplies Stainless Steel 18-12 and special 
D -H Nickel No. 599 for manufacture into important parts of the electron gun 
of Du Mont's new Selfocus Teletron. The special requirements of this facet of 
the television industry are well served by the properties of these metals. 

At present, strategic materials and the alloys made from them are 
inevitably on strict allocation. However, we shall be glad to make recommenda- 
tions based upon your specific needs, and serve you to the best of our ability. 

Makers of the most complete line of 
electric heating, resistance and electronic alloys 

in the world 

Driver -Harris Company 
HARRISON, NEW JERSEY 

BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 

In Canada: The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 
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PROBLEM: 
How to get a good contact surface on 

Magnesium to provide proper joint conductivity? 

GENERAL PLATE 

Provided the solution with "Copper on Magnesium 

... A composite Metal Combination" 

Recently the General Plate was asked how to overcome the 
difficulty of attaching leads to magnesium and attain good joint 
conductivity. 

General Plate Engineers provided the solution by bonding a 

thin layer of "copper on magnesium." This new type clad metal gave the 
contact surface required, as well as a surface on which soft soldering 
operations were readily performed. 

No matter what your problem, it will pay you to consult with 
General Plate. Their vast experience in cladding precious to base 
metals, or base to base metals can overcome your problems .. . 

often reduce costs. 

General Plate Products include ... Precious 
metals clad to base metals, Base metals clad to base 
metals, Silver solders, Composite contacts, buttons and 
rivets, Truflex® Thermostat Metals, Alcuplate®, 
Platinum fabrication and refining, Age-hardenable, #720 
Manganese Alloy. Write for information. 

Have You a Composite Metal Problem? 

General Plate can solve it for you 

GENERAL PLATE 
Division of Metals & Controls Corporation 

312 FOREST STREET, ATTLEBORO, MASS. 
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relemeteruqj Data Recordïllg 
with M4PSX and Ji'lagnetic rape! 

Zelew1etetío9 

. Data 
gecardiN9 

:; 

Shock 
Analysis 

. VíbratíoN 
Study 

MODEL 303 is a pulse recorder designed to record and accu- 
rately reproduce pulse width modulated telemetering data. 
The input signal is converted to sharp pulses defining the 
leading and trailing edges of the square waves which are 
recorded on the tape. The sharp pulses are reproduced and 
reconverted to square waves, restoring the original pulse 
width modulation. 

MODEL 306 is designed to record low frequency data within 
the spectrum of 0 to 2,500 cycles -±-1 db. 

MODEL 307 is specially designed to record all telemetering 
channels including 70 kc channels. 

MODEL 375 Precision Capstan Motor Amplifier provides an 
accurate source of 60 -cycle power to drive the capstan motor 
of Model 300 series recorders, thereby providing constant 
tape speed independent of power line frequency variations. 
This unit consists of a precision, temperature -compensated 
tuning fork which drives a power amplifier with ample 
capacity to run the drive motor. 

MODEL 381 Speed -Lock automatically adjusts the playback 
speed to insure that any recorded frequency is played back 
the same as it was recorded, regardless of tape dimensional 
changes, power line frequency changes, or slippage. 

MODEL 500 Low Flutter and Wow of less than .1% peak 
to peak over the spectrum of 0 to 10,000 cycles is achieved 
by an exclusive -with -Ampex drive system. Complete specs 
and data describing this and all other special AMPEX equip- 
ment are available on request. 

Multi -channel recorder for seis- 
mograph data recording in the 
field with remote control. Custom 
construction by AMPEX. 

Multi -channel playback and aux- 
iliary recorder for shock and 
vibration study. Custom construc- 
tion by AMPEX. 

Model 375 Capstan Motor Power 
Amplifier; front and rear views. 

AUDIO & VIDEO PRODUCTS CORPORATION represents AMPEX ELECTRIC CORPORA- TION in the sale of Magnetic Tape Recording Equipment. We also maintain an engineering con- sultation service in the fields of telemetering and data recording. Please do not hesitate to make use of this service. There is no obligation or fee. 

Specifications and Data Are Available Off Request 
For Immediate Details, Wire Or Telephone Collect: PLAZA 7-3091 

Multi -channel continuous loop re- 
producer. Custom construction by 
AMPEX. 

Low frequency data recorder. 
Custom construction by AMPEX. 

Mobile multi -channel shock and 
vibration data recorder. Custom 
construction by AMPEX. 

I Please send descriptive data on the following' 
AMPEX models. 

303...306... 307... 375... 381... 500.. 

My name is 

My business affiliation 

My position there 

Mail address 

City & State 

Audio EC Vidco 
PRODUCTS CORP. 

730 Fifth Avenue New York 19, N. Y. 

Cable Address: "AUDIOVIDEO" C .1 
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Sangamo can furnish 

SILVERED MICA BUTTON CAPACITORS 

for any requirement... 
You can look to Sangamo whenever you need small sized, light 
weight button capacitors, with extremely low series inductance, for 
application in high frequency circuits. Sangamo Button Capacitors 
are encased in silver plated, corrosion resistant brass and are excep- 
tionally stable over a wide temperature range. The case is utilized 
as the low potential terminal. 
Sangamo Silvered Mica Button Capacitors meet all requirements of 
V.H.F. and U.H.F. applications. They can be furnished with tem- 
perature coefficients and drift characteristics up to and including 
"E" of Armed Services specification JAN -C-5. The normal operating 
temperature range is from minus 50° C. to plus 85° C. Higher oper- 
ating temperature requirements will be considered and may be 
negotiated with The Sangamo Capacitor Engineering Department. 
Catalog No. 830 gives full details-write for your copy. 

etvL Claea.rcc o -' - I ?Jd,úzeiáxaKce , 
L- 

PAPERMICASILVERELECTROLYTIC 
CAPACITORS 

SANGAMO ELECTRIC 
SPRINGFIELD, ILLI 

IN CANADA: SANGAMO COMPANY LIMITE 

ege#2,"~NO 
COMPANY 

NOIS 
D, LEASIDE, ONTARIO 
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BRING OUT BUILT-IN PERFORMANCE OF MOTORS AND MACHINERY 

SIZE 1 

ILLUSTRATED 
PANEL MOUNTED SURFACE MOUNTED 

MAGNETIC 
STARTERS 

JUST !,itTHE SPACE 

piUS EASY, 

Arrow-Hart Type "RA" Magnetic Starters and Contactors are designed 

with easy, low cost maintenance in mind. Because the A -H starter occupies 

only 1/2 the space of conventional starters, there's more working room in 

the box, less space required for control panel layout. Wiring is easier, 

because it's straight-thru all the way. All terminals and contacts are easy 

to reach. Terminals are front wired. Line and load wires connect at 

opposite ends. The switch itself is easily installed with three mounting 

screws. Contact inspection or replacement is readily made by loosening 

two hood retaining screws. This ease of wiring and servicing is made 

possible by the revolutionary "RA" (Right Angle) Balanced Mechanism 

exclusive in Arrow -Hart starters. 

BUY WITH CONFIDENCE PROFIT BY PERFORMANCE 

THE ARROW -HART & HEGEMAN ELECTRIC COM2ANY, HARTFORD, CONN., U. S. A. 



INCHES SMALLER... 

EVERY INCH A CHAMPION 

N E W AH SIZE 00 
2HART 

Type'CRA'CONTACT0R 
The revolutionary new Arrow -Hart Size 00 Type "CRA" 
Contactor measures just 23/4" x 23/4" - cuts inches off any 
other contactor on the market - yet is every inch a champion! 
Take the design: from Arrow -Hart's exclusive new "RA" (Right 
Angle) mechanism - the same which enabled A -H engineers 
to build the compact control package described on the pre- 
ceding page - to the 00's automatic positive contact pressure 
control, this ingenious multi -pole convertible contactor results 
in big savings of space, work, time, money; assures you un- 
paralleled performance throughout its long life. 

24 

ACTUAL SIZE 

ONLY 4 BASIC SECTIONS 
2 STATIONARY CONTACT BASE MOVABLE 

3 CONTACT 
UNIT 

1 COVER PLATE 

Here are just a few of its host of extra features: Right Angle mechanism, 
reducing size by as much as 3/4 Ultra -functional design Fewer 
components - reduced handling No -twist no -rock frame Com- 
pactness within own framework Unit stability and rigidity Fool- 
proof, guided assembly throughout Contacts operate in vertical 
position Self -aligning contact action Unusual ability to handle 
a multiplicity of circuits Movable contact carrier Enclosed contact 
chambers All wiring in line and straight-thru Mat -finished cover 
plate for terminal markings and many more. 

FRAME with COIL -MAGNET 
MECHANISM ASSEMBLY 

DIRECTION 
of CONTACT 
ACTION 

DIRECTION 
of MAGNET 
ACTION 

Get all the facts about the 

A -H Size 00 Type "CRA" 
Contactor, available in 2, 

3 and 4 pole types. Send 

for Engineering Data 
Folder. 

ARROWHAR 
THE ARROW -HART & HEGEMAN 

ELECTRIC COMPANY 
103 HAWTHORN STREET 

HARTFORD 6, CONNECTICUT, U.S.A. 

Branch W'. BOS AND, CINCINNATI, DALLAS, DENVER, DETRO T, LOS ANGELES, NEW YORK, 

In Canada: ARROW HART & HEGEMAN 1CANADA) LTD., MT. DENNIS, TORONTO PHILADELPHIA, SAN FRANCISCO, SYRACUSE 

PRINTED IN U S A 



A ONE-PIECE 
FERRULE RESISTOR 

haltidzia 
uTa 

*//e x/u 

This Hardwick, Hindle ferrule type is "one-piece" instead of 
the usual cemented or bolted type construction. 

It is unique. It is integral-securely fastened before enamel- 
ing and also later enameled to the tube, sealing completely all 
wire connections. 

It is outstanding in its sturdiness; and it is a thoroughly 
dependable unit, which assures you absolutely of longer life 
and better performance. 

The ends of the tube are left open for fullest air circulation 
through the entire inside of the tube. 

Hardwick, Hindle ferrule resistors give you: 
1. Extra strength for most rugged treatment. 
2. Simple, inexpensive installation. 

3. Our new crazeless gray enamel which completely elimi- 
nates crazing that results in failure of the resistive element due 
to moisture penetration from humidity, salt and severe atmos- 
pheric conditions-providing greater dielectric strength. 

Plus other well known Hardwick, Hindle features. 
Manufactured in accordance with JAN -R -26A specifications. 

HARDWICK, HINDLE, INC. 
Rheostats and Resistors 

Subsidiary of 

THE NATIONAL LOCK WASHER COMPANY 
Established 1886 NEWARK 5, N. J., U.S.A. 

The mark of quality for more than half a century 

ELECTRONICS - December, 1951 
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Actual size 
view shows compactness 

and high quality construction. 

a switch 
with 'built-in" atmosphere 

Leaders for more than 60 years in 

the design and manufacture of com- 

munication and electrical contrail 

Relays, too! For example, here are six 

relays, completely wired, in the same 

housing as shown above. Relays and cir- 

cuit to your specifications. 

AUTOMATIC 

Here's a stepping switch that can't be stopped by grit, dust or damp- 

ness! It's Automatic Electric's Type 44 Miniature Stepping Switch, 

hermetically sealed in an atmosphere of dry nitrogen. Highly resist- 

ant also to shock and vibration, this switch provides the extra de- 

pendability that is vital for many military and industrial applications. 

The Type 44 switch has a top speed of 75 steps per second. It can 

be supplied with ten points (plus "home") in one, two or three 

levels, or with twenty or thirty points (plus "home") in one level. 

It is available for any d -c voltage -6 to 110. All this, hermetically 

sealed, in an enclosure only 31/s by 4 11/1 s" by 2 3/16" in size! 

For stepping switches, relays or other components exactly right 

for your purpose, get in touch with Automatic Electric. Just address: 

AUTOMATIC ELECTRIC SALES CORPORATION 

1033 West Van Buren Street, Chicago 7, Illinois 

Offices in principal cities 

RELAYS SWITCHES 
PRODUCTS Or DEPART MENT OF 

CHICAGO 

ELECTRIC 

50 
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TRUARC RINGS 
ELIMINATE BULKY THREADED RETAINERS 

...SAVE 41 MINUTES ...$4.O2 PER UNIT 

OLD WAY Oversize internal and external retaines 
required costly milling, turning and threading opera- 
tions. Assembly and disassembly (for inspection and seal 
replacement) was slow, difficult and expensive. Wcll 
thickness and weight were excessive. 

4.. oil ü/.= exJ1ttl Hrii,ii//ri`I ̀ - 
'114111Ì!L111Ì111111111Ìil1 1 
-'I 

Sperry Products, Inc., Danbury, Conn., saved 41 minutes in manu- 
facturing and assembly time by using 2 Waldes Truarc Retaining 
Rings in place of old-fashioned threaded retainers in their self- 
sealing couplings! With Truarc Rings many tooling operations were 
eliminated ... important savings per unit were made in raw mate- 
rial (11/2 lbs. metal), overall size (3/16" diem.), and weight (1 lb.). 
Unit efficiency was greatly increased! 

Redesign with Truarc Rings and you, too, will cut costs. Wherever 
you use machined shoulders, bolts, snap rings, cotter pins, there's 
a Waldes Truarc Retaining Ring designed to do a better job of 
holding parts together. 

Truarc Rings are precision -engineered ...quick and easy to 
assemble and disassemble. Always circular to give a never -failing 
grip. They can be used over and over again. 

Find out what Truarc Rings can do for you. Send your blue- 
prints to Waldes Truarc engineers for individual attention, without 
obligation. 

NEW WAY An internal (series 5000) and an ex- 
ternal (series 5108) Truarc Ring are set into 2 grooves. 
Light, strong, economical Truarc Rings simplify assembly, 
disassembly, maintenance. Unit is smaller, more efficient. 
Greater accuracy because of positive stop positions! 

r`i us ee-411ii_i 
dallap -- m `w 

IIlíi.iiiiiiiiiihilllll .I,l'luul I 
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USE OF 2 TRUARC RINGS ELIMINATED THESE COSTS 

MACHINING: 
outer shoulder ring: 15 minutes . $1.12 
inner retainer: 20 minutes 1.50 
threading: 4 minutes .30 

ASSEMBLY .13 

Total labor savings $3.05 

MATERIAL: 

brass threaded retainers .97 

TOTAL SAYINGS WITH TRUARC RINGS . $4.02 

For precision Internal grooving and undercutting ... Waldes Grooving Tool. 

SEND FOR NEW BULLETINS 

WALDES 

IMP I tio 
REG. U.S. PAT OFF 

C 
RETAINING RINGS 

WALDES ROHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 
WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR SORE OP THE FOLLOWING 
U. I. PATENTS: 1.382.947: 1,312.441, 1.413.852: 1.420.801; 2.418.341; 1.411,783: 1.441.444: 0.418.145; 

1.411,380: 1.113.313: 0.417.802. 2.417.803: 0.481.304. 2.309.081 AND OTHER PATENTE PENDING. 

Waldes Kohinoor, Inc., 47-16 Austel Place, L. I. C. 1, N. Y. 

Please send engineering specifications and data on Waldes 
Truarc Retaining Ring types checked below. 

Bulletin #5 Self-locking ring types 
Bulletin #6 Ring types for taking up end -play 
Bulletin #7 Ring types for radial assembly 
Bulletin #8 Basic type rings 
Send me information about the Waldes Grooving Tool. 

Name 

Title 

Company 

Business Address 

L . 
City Zone State.5678J 

1 
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Multiple Unit Coil winding at Standard Transformer Corporation. 
This operation requires uniform quality insulating materials. Uniform- 
ity of thickness and texture aid in meeting close space factors. Natvar 
varnished paper is used as interwinding insulation because of its high 

dielectric strength and flexibility. It conforms to the winding without 

"puckering." thus permitting a compact coil that will withstand even 

the severest requirements. 

artlsNea 
?IWeI 

Transformers, reactors and re- 

lated components manufactured by Standard Trans- 

former Corporation, Chicago, have gained wide 

acceptance for all electronic applications. Their uni- 

formity and durability in military and civilian appli- 

cations are the result of sound engineering, careful 

workmanship and quality materials. 

Natvar Varnished rope stock Paper is used as inter - 

winding insulation "because of its high dielectric 

strength and flexibility." 

Natvar Varnished Paper and other Natvar flexible in- 

sulations are available from conveniently located 

wholesalers' stocks or direct from our own. 

THE . 'NAL VARNISHED PRODUCTS 
Telephone Cable Address 

Rahway 7-8810 NATVAR: Rahway, N. J. 

201 RANDOLPH AVENUE * WOODBRIDGE, NEW JERSEY 
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JO H S 
Types C & D 

Rugged, dependable and low cost 
capacitors. Available in 52 stand- 
ard single and dual models from 
12 to 496 mmfd. and voltage rat- 
ings 3,500 to 11,000 volts. Extreme 
rigidity assured by heavy aluminum 
end frames, .051" plates, 5 16" 
tie rods. All are equipped with 1/4" 

cadmium plated shafts, laminated 
phosphor bronze rotor contacts and 
Steatite high frequency insulators. 
Mounting brackets furnished for 
normal or inverted mounting. Panel 
space required: Type C, 51/2" wide 
x 53/a" high; Type D, 41/4" wide x 
4" high. 

Type M Miniatu 
Smallest air variables ever built. 
Manufactured to extremely close 
tolerances these Lilliputs are quality 
condensers. Features of their con- 
struction are: Steatite insulation, 
split sleeve bearings, beryllium cop- 
per rotor contacts. Finish of metal 
parts is nickel plate. Capacitances 
of stock models range from 1.5 to 

electronic components 
acceded 69 efte Tedeaütey/ 

Type L Variables 
Built for the gruelling applications 
where dependable performance is 
a must. Tie rods soldered directly 
to ceramic end frames. Rotor and 
stator assemblies full soldered con- 
struction. No parts can work loose - capacity can't fluctuate. Metal 
parts are brass, plated with corros- 
ion resistant Bright Alloy. Numer- 
ous sizes single, dual, butterfly and 
differential types from 11 to 200 
mmfds. available with .030" spac- 
ing. Manufactured with .020", .060" 
and .080" spacing to special order 
in production quantities. Pa nel 
space required is 13/6" square. 

res "Space Savers" 

19 mmfd. in single, butterfly and 
differential types. Mounting area 
required is 3/4" x 4". Flats on single 
hole mounting bushing keep con- 
denser accurately positioned. 3/16" 
diameter shaft is slotted, may be 
tuned with either knob or screw 
driver. 

JOHNSON manufactures a tube socket for virtually every trans- 

mitting and industrial application. Characteristics of all types are: 

functional design, low loss insulation and permanently positive 

contacts. 
BAYONET SOCKETS 

The 123-21158 "fifty watt" socket pic- 

tured is an example of JOHNSON bay- 

onet type transmitting sockets. Steatite 

base insulation extends under contacts 

to prevent arcs to ground. Double beryl- 

lium copper filament contacts handle 

high current with minimum heating. 

Heavy aluminum shell provides rigid 

support for the tube in any position. 

SEPTAR SOCKETS 

The 122-101 socket accommodates afl 

Septar based VHF tubes such as 829's 

and 832's. The ventilated base shield is 

designed for mounting of button mica 

bypass condensers at the tube term- 

inals. Contacts and contact springs are 

silver plated and recessed in 
theal ramic 

insulation to prevent move- 

ment. Contacts and retaining springs 

hold tube securely. 

MINIATURE SOCKETS 

for 7 pin miniature tubes JOHNSON 

offers the 120-2776 miniature socket 

equipped with shield base and 120-267 

for applications not requiring shields. 

Both have Steatite insulation with float- 

ing phosphor bronze silver plated con- 

tacts. Lengths of shields available for 

the 120-2778 are 138", 134" and Ti". 

WAFER SOCKETS 

JOHNSON wafer sockets are simple 
4ple 

and sturdy. Insulation is g or 

better glazed and impregnated Steatite. 

Contacts are brass with steel retaining 

springs and cadmium plated. Rivet 

heads are recessed and mounting holes 

bossed to permit sub -chassis mounting. 

Locating grooves facilitate tube inser- 

tion. Available for 4 pin 5, 6. 7 pin 

med. and octal based tubes. 

E. F. JOHNSON CO., 
ELECTRON ICS - December, 1951 
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STABILINE 

1E51002 

54 

1E51002R 

VOLTAGE REGULATORS 

Two types of STABILINE Automatic Voltage Regu- 
lators are offered by The Superior Electric Company 
to meet the requirements of maintaining constant 
a -c voltage to electrical equipment. 

INSTANTANEOUS ELECTRONIC 
Type IE is a completely electronic unit with no moving 
parts. It provides almost instantaneous correction of 
line voltage or load changes. Waveform distortion 
never exceeds 3 per cent. Output voltage is held to 
within ± 0.1 per cent of nominal for wide line 
variations; to within ± 0.15 per cent of nominal for 
any load current change or load power factor change 
from 0.5 lagging to 0.9 leading. Type IE is versatile 
in application finding wide use in laboratory work, 
on test lines and as a component of other equipment 
where the most exacting voltage regulation is neces- 

sary. There are 28 standard models for 115 and 230 
volts, 50 or 60 cycles, single phase operation ranging 
in capacity from 1% to 5 KVA. Special units are 
available for higher frequency operation . . . to 
meet government agency specifications . . . or for 
unusual applications. 

ELECTRO MECHANICAL 
Type EM is an electro mechanical unit with a very 
sensitive detector controlling a motor -driven POWER - 
STAT variable transformer which feeds a buck -boost 
auxiliary transformer. Its outstanding advantages are 
zero waveform distortion and high efficiency. Type 
EM is most often used in the control of industrial 
loads. However; the demand of today's electronic 
equipment for constant voltage with absolutely zero 
waveform distortion necessitates the incorporation of 
a type EM as an integral part of the assembly. 
Type EM is offered in standard models for 115, 230 
and 460 volts, 50 and 60 cycles, single and three 
phase duty in ratings from 2 to 100 KVA. Special 
units can be designed for higher frequencies, for 
conformance to government agency requirements 
and for individual needs. 

FOR INFORMATION ON STANDARD STABILINE AUTOMATIC 
VOLTAGE REGULATORS SEND FOR BULLETIN 5351 . . 

COMPLETE WITH ENGINEERING DATA, PHOTOGRAPHS, 
RATINGS, DIMENSIONS AND DIAGRAMS. 

BRISTOL, CONNECTICUT` 

412 CHURCH STREET, BRISTOL, CONNECTICUT 

MANUFACTURERS OF POWERSTAT VARIABLE TRANSFORMERS, 

STABILINE AUTOMATIC VOLTAGE REGULATORS, VARICELL DC 

POWER SUPPLIES, VOLTBOX A -C POWER SUPPLIES, SUPERIOR 

5WAY BINDING POSTS, POWERSTAT LIGHT DIMMING EQUIPMENT. 

December, 1951 - ELECTRONICS 
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PLUG IN TYPE HEADERS 
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FLASH OVER VOLTAGE 6500V PIN TORIY -.-a6--i 
6000 I PN T0 RIM 
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MULTIPLE TIDE HEADERS 

1000 SERIES AVAILABLE 
WITH 2 TO IO TERMINALS 

5 s 

.5% 
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FLASH OVER VOLTAGE 
65000 PIN TO RIO 
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NEO SIL HERMETIC SEALS 
INDIVIDUAL TToE TERMINALS 

E -S 

TEST DATA 
The result of the Elect-ical Testing LaForatories 

Inc., Report c330655, dated March 18, 1949, on 
this material shows the following: 

Volume Resistivit- at 800 Volts d -o 
Room Temperature 25°C R.H. 30 percent 

5t,.0ho,- or« be% oho, o l in,a,r, 
1.4 x los 3.5x10 

Dielectric Constant a.d Dissipation Factor ntctc.i.k I)iipso, 
('n R,l,ral I,,, p,,. L43 l'a -tor 

60 cycles per second 
9.22 .058 

1..2 1 megacycle per second 
6.17 .0455 

te 50 megacycles per second 
5.35 0.2, 

Dielectric Strength at 60 cycles 
Volts per mil - 370 

Duromeler Average - 80 . 5 
Temperature - Rated as a Class A material con- 

servatively t 160° to 70 centigrade. 
the Flashover Voltage. indicated were taken at 

a temperature of 68° Fa,eenheit, and 47°. Rela- 
tive Humidity. 
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HERMETIC SEAL 
FUSE HOLDER 

"Hermetically Sealed 
Fuse Holders are available 
for 3 -AG and 4 -AG fuses. 
These units are completely 
sealed from moisture with 
or without the cap or fuse 
inserted and are applicable 
for use on vacuum or gas 
filled units. 

1/4" SHAFT 
WATERSEAL BUSHING 

"Rotary Waterseal Panel 
Assemblies, with GRAF -SIL 
Packing Glands, have an ex- 
cellent five year customer 
history on gas filled pressur- 
ized components. They are 
available for 1/4" shafts and 
for potentiometers and 
switch bushings." 

"NEO-SIL'S proven Hermetic sealing components are 
pressure checked at 25 psi-to meet military require- 
ments and as applied to our units, NEO -SIL rubber will 
resist abusive temperature cycling, salt water, most acids 
and alkalies, and withstand high pressures and vacuams." 

"In addition to the items illustrated above, NEO -SIL 
offers many other components, such as E Series terminals, 
Octal Type Plug In Headers, Multiple Pin Headers, Her- 
metically Sealed Cables, Hermetically Sealed Lire Cords 
With Plugs For European use, Meter Gaskets, Pa 'el Gas- 
kets, Adapters (U. S. to Continental), Coil Forms Crystal 
Contacts and other molded bakelite and NEO -SIL rub- 
ber units." 

26 CORNELISON AVE.. JERSEY CITY 4, N. J. 
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-hp- 809B UNIVERSAL PROBE CARRIAGE 

with -hp- 810A WAVEGUIDE SLOTTED SECTIONS 

Now --a single probe carriage operates with 
up to 5 different slotted sections - wave - 
guide or coaxial! This means important 
savings in time; lower investment in in- 
strumentation. The new -hp- 809B Univer- 
sal Probe Carriage mounts slotted sections 
covering frequencies from 3,000 to 12,400 
mc (see table on opposite page)-and you 
can interchange sections in 30 seconds or 
less! 

-hp-809B Carriage is accurately calibrated 

FIJI. Non 

in mm. for readings as low as 0.1 mm. Dial 
gauge may be readily mounted if more ac- 
curate readings are needed. Carriage trav- 
els on a new 3 -point ball -bearing suspen- 
sion system, and operates in conjunction 
with -hp- 442A Broad -Band Probe and 
-hp- 440A Coaxial Detector combination; 
or with -hp- 444A Untuned Probe. The ex- 
tremely broad usefulness of this new Uni- 
versal Carriage means far greater flexibil- 
ity and lower cost for complete microwave 
instrumentation. 

-hp- 411A VHF DETECTOR 

For use with -hp- 803A VHF Bridge. 
A super -regenerative (AM) receiver 
covering all frequencies 10 to 500 mc 
in 5 bands. Offers approx. 5µv sen- 
sitivity over entire band; quick, easy 
operation, direct -reading frequency 
control. Thoroughly shielded, suit- 
able for general laboratory use in- 
cluding approximate frequency 
checks, measurements of noise, in- 
terference, etc. $200.00 f.o.b. factory. 

HEWLETT-PACKARD 

COMPLETE 

COVERAGE! 

CONTINUOUS microwave coverage, 10 
me to 12,400 mc. High mechanical stabil- 
ity. Simple operation. Broad applicabil- 
ity. Precision accuracy. Compact size! 

New -hp- microwave equipment gives 
you complete coverage for VHF, UHF 
and SHF impedance measurements. In- 
strumentation includes VHF Bridges as 
well as the slotted coaxial and waveguide 
sections which are fundamental tools in 
impedance measurements. These instru- 
ments can be used to measure load or 
antenna impedance, system flatness, con- 
nector reflection, percentage of reflected 
power, standing wave magnitude or 
phase, characteristics of coaxial trans- 
mission lines or rf waveguide systems, 
characteristics of rf chokes, resistors, 
condensers. 

For complete details see your -hp- 
sales representative or write direct. 

HEWLETT-PACKARD COMPANY 
2160A Page Mill Road Palo Alto, California 

Sales representatives in principal areas. 
Export: Frazar & Hansen, Ltd. 

San Francisco, New York, Los Angeles 

-hp- 415A STANDING WAVE INDICATOR 

Designed for use with all waveguide 
or coaxial slotted sections, to give 
direct reading of standing wave ra- 
tio in VSWR or db. Consists of 
high gain amplifier with low noise 
level, operating at fixed frequencies 
between 300 and 2,000 cps. (Normal 
frequency 1,000 cps., plug -ins for 
other frequencies available). Input 
circuits for use with crystal detector 
or bolometer. $200.00 f.o.b. factory. 

INSTRUMENTS 
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-hp- 805A/B COAXIAL SLOTTED SECTIONS 
Continuous coverage 500 to 4,000 mc. High accuracy 
and mechanical stability; negligible slope, minimum 
leakage. Incorporates radically different structural 
design employing rigid parallel planes and a non - 
bowing central conductor. Probe setting readable in 
mm. to 0.1 mm. Maximum VSWR of basic section 
and connectors less than 1.04. -hp- 805A, 50 ohms 
impedance, for Type N connector and flexible ca- 
bles. Model 805B, 46.3 ohms impedance, for 7/8" 
rigid transmission lines. 

-hp- 806B COAXIAL SLOTTED SECTION 
Continuous coverage 3,000 to 12,000 mc. Employs 
same time -tested parallel plane principle as -hp- 
805A/B. Designed for use with -hp-- 809B Universal 
Probe Carriage. Maximum VSWR of slotted section 
and connecters is 1.06 to 10,000 mc. Negligible slope, 
50 ohm impedance. Uses Type N connectors for 
flexible coaxial cable. Sets new standard for mechan- 
ical stability in coaxial slotted sections. 

-hp- 440A COAXIAL DETECTOR 

Tunable crystal and bolumeter Mount. May. be used 
as an rf detector for coaxial systems between 2.1011 
and 12.400 nn'. Fits Type N connectors: operates 
with'odometer or silicon crystal. ~85.1111 f.o.b. factory. 

-hp- 442A BROAD -BAND PROBE 
May be used in combination with -hp- 1401 to pro- 
vide highly sensitive, easily tuned detector for slot- 
ted sections. Micrometer depth adjustment provides 
quick control of rf coupling. S75.00 f.o.b. factory. 

-hp- 444A UNTUNED PROBE 

Frequency range 2,400 to 12,400 me. Includes 1N20 
silicon crystal. Highly sensitive, compact, easy to use. 
Requires no tuning. $50.00 f.o.b. factory. 

-hp- 803A VHF BRIDGE 
Gives direct readings in impedance magnitude 
and phase, 10 to 500 mc. Rapid operation for ness 
speed, convenience in reading impedance, or re 
sistance and reactance. Operates on new principle 
of sampling magnetic and electric field of trans. 
mission line. Useful for comparative measure- 
ments, 5 to 1,000 mc. Impedance range 2 to 2,000 
ohms. Phase angle -90° to +90°, at 52 mc and 
above. Offers utmost convenience in determining 
characteristics of antennas, transmission lines, rf 
chokes, resistors and condensers; in measuring 
connector impedances, standing wave ratios, per- 
centage of reflected power, VHF system flatness. 

-hp- IMPEDANCE MEASURING EQUIPMENT 

INSTRUMENT 

803A VHF BRIDGE 

805A/B SLOTTED SECTION 

8068 SLOTTED SECTION 

5810A SLOTTED SECTION 

G810B SLOTTED SECTION 

i810B SLOTTED SECTION 

H81 0B SLOTTED SECTION 

X810B SLOTTED SECTION 

809B UNIVERSAL PROBE 

CARRIAGE 

FREQUENCIES-FREQUENCIES- 
COAXIAL WAVEGUIDE 

PRICE 
IF.O. B. FACTORY) 

10 to 500 mc $495.00 

500 ro 4,000 mc $475.00 

3,000 to 12,000 mc $200.00 

2,600 to 3,950 mc 5450.00 

3,950 to 5,850 mc $ 90.00 

5,850 to 8,200 mc $ 90.00 

7,050 to 10,000 mc $ 90.00 

8,200 to 12,400 mc $ 90.00 

For slotted sections, 3,000 to 12,400 mC $160.00 

Dare Subject la Change Wlrhout Not;c 

HEWLETT-PACKARD INSTRUMENTS 



These are 

Tantalytic Capacitors 
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Here is one of the fastest moving developments 
in recent years-General Electric's new electrolytic - 
type capacitors. These Tantalytic capacitors with 
their small size and large capacitance per unit of 
volume have excellent low temperature character- 
istics, long operating life and in many cases can 
replace bulky hermetically -sealed paper capacitors. 
Ratings presently available for consideration range 
from .02 muf up to 12 muf at 150 volts dc. I Tnits 

pictured are representative of these ratings. 

Other features of G -E Tantalytic Capacitors include: 

Extremely long shelf life. 

An operating temperature range from -55°C 
to +85°C. 

GENERAL 

3i 

o 
trx 

4 g 

Exceedingly low leakage currents. 
Ability to withstand severe physical shock. 

Completely sealed against contamination. 

If you have large -volume applications where a 
price of 3 to 5 times that of hermetically -sealed 
paper capacitors is secondary to a combination of 
small size and superior performance-get in touch 
with us. Your letter, addressed to Capacitor Sales 
Division, General Electric Company, Hudson Falls, 
N. Y., or your nearest Apparatus Sales Office will 
receive prompt attention. 

General Electric Company, Schenectady 5, N. Y. 

ELECTRIC 
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*the permanent magnet 
material that offers an aver- 
age energy product of 51/z 
million BH max or more, 
with 51/4 million guaranteed! 

There is logic in selecting INDIANA HYFLUX 
Alnico V for every application calling for per- 
manent magnets. 

With its 16% greater energy product, it performs 
old applications better and at the same time 
permits more compact design in new products. 
Yet premium quality INDIANA HYFLUX Al- 
nico V costs no more than regular Alnico V. 
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DEMAGNETIZATION AND ENERGY PRODUCT CURVE 

INDIANA 
PERMANENT 

MAGNETS 

THE INDIANA 

INDIANA HYFLUX Permanent Magnets are vital compo- 
nents of guided missiles, proximity fuses, radar and thousands 
of other military and industrial applications. 

WHAT IS INDIANA HYFLUX ALNICO V? 
INDIANA HYFLUX Alnico V is not a new alloy. It is the 
result of new precision techniques applied to dependable 
Alnico V, including new procedures, controls, instrumenta- 
tion, equipment - and PRECISE supervision over every 
step of production. 
It's the most important development in permanent magnets 
since the introduction of Alnico V itself! 

ALL SIZES, SHAPES AND MATERIALS! 
INDIANA is the only manufacturer furnishing all commercial 
grades of permanent magnet alloys. You have a choice of cast, 
sintered, formed or ductile materials. 
Many types and sizes of INDIANA HYFLUX Alnico V perma- 
nent magnets are available from stock for your experiments. 

LET OUR ENGINEERS HELP YOU! 
THE INDIANA STEEL PRODUCTS COMPANY, world's 
largest producer of permanent magnets, offers free of charge 
every engineering assistance in the design and application of 
permanent magnets best suited to your products. 
Take advantage of this wealth of experience and "know how" 
that has developed more than 30,000 successful applications. 

Write, wire, or phone INDIANA today! 
Ask for Catalog No. 11A-1, that describes 
stock experimental magnets. 

STEEL PRODUCTS COMPANY 
VALPARAISO, INDIANA Sales Offices Coast to Coast 

SPECIALI STS IN "PACKAGED E N E R G Y" SINCE 1 9 0 8 
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CHARACTERISTICS 

OF MYCALEX GRADE 
410 

o.00l s 

1 megacycle 9.2 
Power factor, 

1 megacycle 0.014 

tDoss factor, megacycle 400 
Loss 1 n10B Y 

Dielectric strength, volts/mil 1x10i5 

Volume resistivity, ohm -cm 250 

Arc resistance, seconds 

Impact strength, trod, ft.-113/in. of notch 01 

Maximum safe operating temperature, of 650 

Water absorption 

operating temperature, nil 
Maximum safe op 

hi 
24 ,hours %eC 11x10 6 

Coefficient of linear expansion' 6000 

Tensile strength, psi 
CATALOG 

WRITE FOR 20 -PAGE CA 
G 

This comprehensive 
compilation 

of 

technical and manufacturing 
data in- 

cludes complete dielectric information. 

The Ideal Dielectric 
FOR NEW UHF TV APPLICATIONS 

Glass -Bonded Mica INSULATION 

-for low loss 
at low 

LOW -LOSS FROM 60 CYCLES/SECOND 
TO 24,000 MEGACYCLES/SECOND 

MAXIMUM EFFICIENCY, UTMOST 
ADAPTABILITY, LOWEST COST 

AVAILABLE MOLDED TO PRACTICALLY 
ANY SHAPE OR SIZE WITH OR WITHOUT 

METAL ELECTRODES OR INSERTS 

FCC Approval of UHF TV has introducea an era of engineer- 
ing and manufacture to standards seldom before attained in 
mass production. Many materials, dielectrics in particular, fail 
to meet these more critical requirements. MYCALEX 410 is 
one exception. This dielectric can be molded to close tolerances 
with or without metal inserts-high efficiency to well over 
24,000 megacycles. MYCALEX 410 can be molded in volume 
at low cost. It can be produced to closer tolerances than higher 
priced ceramics. Electrically and mechanically, MYCALEX 410 

is the ideal dielectric for tube sockets, tuners, condensers, 
switches, coil structures and many other UHF components. 

TUBE SOCICETS 
MYCALEX glass -bonded mica sockets are 
injection molded to extremely close toler- 
ance. This exclusive process affords superior 
low -loss properties, exceptional uniformity 
and results in a socket of comparable quality 
but greater dimensional accuracy than cera- 
mics-all at no greater cost than inferior 
phenolic types. These sockets are available 
in two grades, featuring high dielectric 
strength, low dielectric loss, high arc resist- 
ance and fully meet RTMA standards. 

Write for Tube Socket Data Sheets 

SINCE 1919 

tYCALE 
THE INSVLATOR 

TRADE MARS REG US RAT OFF 

MYCALEX 410 is priced comparable 
to mica -filled phenolics. Loss factor 
is only .015 1 mc., insulation resist- 
ance 10,000 megohms. Fully ap- 
proved as Grade L -4B under N.M.E.S. 
JAN -1-10 "Insulating Materials Cer- 
amic, Radio, Class L." 

MYCALEX 410X is low in cost bct 
insulating properties greatly exceed 
those of general purpose phenolics, 
Loss factor is only one-fourth that 
of phenolics (.083 at 1 mc.) but cost 
is comparable. Insulation resistance 
10,000 megohms. 

MYCALEX CORPORATION OF AMERICA 
Owners of 'MYCALEX' Patents and Trade -Marks 

Executive Offices: 30 ROCKEFELLER PLAZA, NEW YORK 20-Plant & General Offices: CLIFTON, N.J. 
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Multi -channel -- 

telegraph Al or 

telephone A3. 
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RUGGED 
Components 

conservatively 
rated. Completely 

tropicalized. 

Model 446 transmitter operates on 4 
crystal -controlled frequencies (plus 2 
closely spaced frequencies) in the band 
2.5-13.5 Mcs (1.6-2.5 Mcs available). 
Operates on one frequency at a time; 
channeling time 2 seconds. Carrier 
power 350 watts, Al or A3 AM. Sta- 
bility .003% using CR -7 (or HC -6U) 
crystals. Operates in ambient 0° to + 
45° C using mercury rectifiers; -35° 
to + 45° C using gas filled rectifiers. 
Power supply, 200-250 volts, 50/60 
cycles, single phase. Conservatively 
rated, sturdily constructed. Complete 
technical data on request. 

AER 
3090 DOUGLAS ROAD 

Here's the ideal general-purpose high - 

frequency transmitter! Model 446... 

4 -channel, 6 -frequency, medium power, 

high stability. Suitable for point-to- 

point or ground -to -air communication. 

Can be remotely located from 

operating position. Co -axial fitting to 

accept frequency shift signals. 

COM 

Reg. U. S. Pat. Off. 

Consultants, designers and manufacturers of standard or special 
electronic, meteorological and communications equipment. 
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Use "dag" 
Colloidal Graphite for 

CRT Exterior Wall Coating 

"Dag" Exterior Wall Coating is a specially processed 
dispersion of electric -furnace graphite in a lacquer -base vehicle. 

It is easily applied to CRT surfaces by spraying ... dries very 
rapidly, enabling tubes to be handled in 2 or 3 minutes. Maximum 

adhesion is obtained by drying at room temperature for twenty-four hours. 
If faster action is desired, infra -red drying at 100° C. for 1/2 hour can be used. 

The smooth, uniform, conductive black coating obtained adheres tenaciously to 
all types of glass. Its adhesive properties are so good that it resists scratching 

and cannot be readily loosened in water. 

An interesting brochure describing the uses of "dag" colloidal graphite in the 
electronics and electrical industries is yours for the asking. 
Write today for your free copy of Bulletin #433-5M. 

Acheson Colloids Corporation Port Huron, Mich. 

... also Acheson Colloids Limited, London, Eigland 



For Industrial Servicing. Safety is the prime feature of 
Type YNA-4. Its plywood and fibre case is fully insulated 
and oil -resistant. Light in weight, easy to carry. High 
stability. Internal amplitude calibration. 

For medium band width operation (20-5 mc)-the ST -2C 
(below) is just the ticket. This instrument is particularly 
good for microwave relay servicing, where desired repro- 
duction requires broad band width and fast sweep. Easily 
carried-weighs only 43 pounds. 

64 

Eliminate Guesswork 

SPECIFICATIONS 
Sensitivity-Oscilloscope Type ST -2A (opposite page) 

Vertical 
AC Input-.015 volts RMS per inch 
DC Input -2.0 volts DC per inch 
Probe-.20 volts RMS per inch 

Horizontal-.4 RMS volts per inch 
Maximum Input Potential -500 V peak, Vertical or Horizontal 
Deflection Plates-Vertical: 27 V DC per inch 

Horizontal: 33 V DC per inch 

Sensitivity-Oscilloscope YNA-4 (left) 
Vertical attenuator position 

Open Grid 
xl 
X.1 
X.01 

Min. sensitivity volts dc/inch 
0.5 (0.18 RMS, ac) 
0.5 (variable) (0.18 RMS) 
5. (1.8 RMS) 

50. (18. RMS) 
Horizontal: 0.6 volts dc/inch (.21 rms) 

Sensitivity-Oscilloscope ST -2C (bottom left) 
Vertical 

AC Input -0.075 volts RMS per inch 
Probe -1.0 volt RMS per inch 

Horizontal -0.4 volt RMS per inch 
Z Axis-negative 15 volts peak to intensify 
Deflection Plates-Vertical: 27 V DC per inch 

Horizontal: 33 V DC per inch 
Maximum Input Potential-Vertical: 500 volts RMS 

Horizontal: 10 volts RMS 

Power Supply YPD-2 

DC voltage output: 250-450 volts (positive or negative may be 
grounded to chassis) 

DC current output: 0-300 milliamperes 
AC output: 6.3 volts 10 amperes unregulated 

Conservatively 
Rated. This YPD-2 

power supply will work 
24 

h1ÿ s 
a 

day for you if necessary. g reli- 

able, it is the end product of rigorous 

laboratory tests and field checks. 

December, 1951 - ELECTRONICS 



An Alignments, Trouble Shooting, Signal Tracing...= 

Ø$C/ItØSCØPES 
Here's the precision testing equipment that delivers 

reliability, accuracy and speed for TV servicing, 

laboratory and industrial applications 

IN TV receiver testing, the ST -2A scope 
shown at right has earned the praises of 

manufacturers and engineers alike. The scope 
responds instantly when signal is turned on 
or off, even under overloads. Intensity level is 
excellent and trace definition extremely fine. 
Operator sees all pips clearly. 

One of our factory customers has 50 of these 
scopes in constant operation. In one year, re- 
placement for them has consisted of only two 
dozen tubes and one selector switch. 

The General Electric oscilloscopes you see 
here will give you more accurate service, over 
a longer period, than ordinary scopes of the 
same class. The G -E electronics office in your 
city has full information on this subject. 

Sharp Picture reduces operator fatigue. 1 his ST -2A unit 
is primarily a general purpose instrument for laboratories 
and servicing. Its wide frequency response (0-1 mc) also 
makes it useful for television receiver circuit work, the 
application shown above. 

YOU'LL WANT THESE BULLETINS 
General Electric Company, Section 4121 

Electronics Park, Syracuse, New York 

Send me your new bulletins on General Electric Scopes and Power Supplies. 

NAME 

ADDRESS 

CITY STAT: 

GENERAL 
ELECTRON ICS - December, 1951 
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1472 FEET ABOVE THE STREET! Steeplejack protects TV cables from abrasion with 
"Scotch" Electrical Tape No. 22 on top Empire State Bldg., New York. 

Tough tape cushions cables 

in world's tallest antenna! 

j 

stations off 
costly, dangerous. 

Solution? "Scotch" Electrical Tape 
No. 22 protects all contact points, de- 
pendably insulates in all kinds of 

Strong winds and 
structural sway cause 
plenty of abrasion prob- 
lems on TV cables in- 
side the world's tallest 
antenna on the Empire 
State Building. Insula- 
tion failure can put five 
the air. Repairs can be 

weather-rain, snow, sleet, salt air and 
burning sunlight. That's tough punish- 
ment for any insulation! 

And this stretchy, stick -at -a -touch 
plastic tape is giving top-quality per- 
formance on many other installations. 
It can do a better job for you, too - 
a faster, neater application- a more 
lasting job that can save you real money. 

Try it today and see. Insist on 
"Scotch" Brand Electrical Tape-it's 
the one tape that does the job of two. 
There's nothing else like it! 

HARNESSING CABLES with 
"Scotch" Electrical Tape No. 22 
prior to installation in Empire 
State TV antenna. Plastic backing 
of tape resists abrasion, gives di- 
electric strength of 10,000 volts. 

CONTACT POINTS between coaxial 
cable and structural steel members 
are cushioned with two half -lapped 
layers of "Scotch" Electrical Tape 
No. 22. Tape is tough, stretchy to 
absorb vibration and sway. 

FREE BOOKLET "Tapes for Tele- 
vision" gives many time -saving 
uses of pressure -sensitive "Scotch" 
Electrical Tapes. Write: Minnesota 
Mining & Mfg. Co., Dept. E-121, 
St. Paul 6, Minnesota. 

The term ``Scotch" and the plaid design are registered trade marks for the more than 100 pressure -sensitive adhesive tapes made in U.S.A. by 
Minnesota Mining & Mfg. Co., St. Paul 6, Minn.-also makers of "Scotch" Sound Recording Tape, "Underseal" Rubberized Coating, "Scotchlite" 
Reflective Sheeting, "Safety -Walk" Non -slip Surfacing, "3M" Abrasives, "3M" Adhesives. General Export: Minn. Mining & Mfg. Co., International 
Division, 270 Park Avenue, New York 17, N. Y. In Canada: Minnesota Mining & Mfg. of Canada, Ltd., London, Canada. 
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The most complete line 
in the industry: 
In the complete line of Westinghouse Electrical Instruments, you're sure to 
find the right answer to your measuring requirements. Moreover, you'll get a 

wider selection for specific applications, whether it be a -c or d -c current and 
voltage, single or polyphase circuits, watts or vars, frequency, power factor, syn- 

chroscopes, temperature indicators, ground detectors or position indicators. 
For laboratories, production lines, power plants, field service, or military 

operations-whether the requirement is for recording or indicating-for 
portable or permanent application-Westinghouse Instruments give you 
lasting accuracy. 

Meets A. S. A. Performance Requirements 

Every Westinghouse Instrument is built to meet the rigid performance require- 
ments of the American Standards Association. No more exacting guarantee 
of an instrument can be made. 

Competent Application Assistance ! 

Westinghouse Instrument Application Engineers are available to help you in 
selecting and applying the proper instruments for your application. Simply 
call your nearest Westinghouse office. 

For complete information on Westinghouse Instruments write for Booklet 
B-4696. Address: Westinghouse Electric Corporation, P. 0. Box No. 868, 
Pittsburgh 30, Pennsylvania. J-40406 

YOU CAN BE SURE.. IF ITIS ` 

Westinghouse 41188 

.11011. 'Mu 1MI 
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For all your potentiometer needs 
check this complete L&N line 

When you're looking for the right potentiometer to do 
a specific job, it will pay you to check the complete 
L8sN line first. Whether you need the extreme precision 
of an N.B.S.-certified Wenner, the convenience of a 
Micromax or Speedomax recorder, or an intermediate 
instrument, you'll find the characteristics you want in a 
soundly engineered L8sN potentiometer. 

More than a score of models comprise the line. Just 
glance at the table below. There's a potentiometer for 
practically any purpose-measurement of low voltages, 

temperature vs. temperature -difference, calorimetry, pH 
and other emf cell work ... self-contained portables for 
temperature and pyrometer checking ... and the popular, 
general-purpose Type K's. Models run from highest to 
moderate precision. They come in convenient single, 
double, even triple ranges ... to suit the job at hand. 

Naturally, we can't begin to tell you all you want 
to know in so short a table. So for complete details, let 
us send you catalog information. Simply write our nearest 
office, or 4979 Stenton Ave., Phila. 44, Pa. 

MODEL CAT. 
NO. 

PURPOSE 
LIMIT OF ERROR] 

RANGE 
01 in 
01 , 

.01 % .02% .03% 
to .1% 

I .3% of 
range 

Wenner 
(N.B.S.-certified) 

7559 thermocouple; other low voltages x O to 0.011111 v; O to 0.11111 v 

7558 maintain primary standards x Oto0.19111 v;Oto1.9111 v 

(Single) 

White 

(Double) 

7620 thermocouple voltages; calorimetry x Oto0.01v 

7621 thermocouple voltages; calorimetry x 0 to 0.1 v 

7622 temp; temp difference; 

temp current; etc. 

x 0 to 0.01 v 

7623 x 0 to 0.1 v 

Type K-1 

Type K-2 

7551 general x Oto0.161v;Oto1.61v 

7552 general x Oto0.0161 v;Oto0.161 v;Oto1.61 v 

Students' 7651 general e Oto0.016v;Oto1.6v 

Indicator 7655 pH,emf's x Oto1.110v 

Millivolt 
Indicator * 

* 

7659 corrosion testing a triple; 0 to 4.1 v total 

8667 pyrometercheck(lab.);temp. x Oto111 mv 

8656 B,D,X pyrometer check (plant); temp. x O to 16 mv; O to 70 mv; or as spec. 

8657 pyrometer check (plant) ; temp. x 0 to 16 mv & 16 to 64 mv; or as spec. 

8662 pyrom. check (lab. 4 plant); temp. x 0 to 16.1 mv; 0 to 80.5 mv 

Tern peratu re 

Indicator 

8658 pyrom. check (lab. & plant); temp. x single; direct -reading temp. 

8659 pyrom. check (lab. is plant); temp. x double; direct -reading temp. 

8663 -CD body temps. x 25 to 125 F; -3.9 to +51.7 C 

8663-X temp. check (lab. or plant) x single or double, as spec. 

Panel Indicator 8671-76 temp. meas. x single or double, as spec. 

pH Indicator 7663-A1 pH; emf cell potentials x O to 13 pH; O to 1.100 v Brooks}used 
(Deflection) 

7630 ammeter, voltmeter, wattmeter test. x O to 153 mv with volt boxes 
7640 lamp efficiency test. x Oto1.53v and shunts 

Micromax automatic indicating, recording, 
controlling: voltage, temp., pH, etc. 

x as spec. 

Speedomax as wee. 

Self-contained tUnder normal operating conditions, except when using lowest part of ranges. 

MEASURING INSTRUMENTS TELEMETERS AUTOMATIC CONTROLS HEAT -TREATING FURNACES 

IA LEEDS & NORTHRUP CO. 
Jr!. Ad EN(12) 
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DI -1 DI -2 DI -3 DI -4 D15 DI -6 

Illustrations approximately actual size. 

Temperature Compensating DISK Capacitors 
Capacity range from 475 mmf on the DI -6 N1400 material down to .3 mmf on the DI -1 size with 
tolerances of ± 5% or greater. Conservatively rated for working voltage at 500 volts DC and flash 
tested at 1500 volts DC. Insulation resistance at 100 volts is well over 10,000 megohms. Electrodes 
are fired directly to the low loss dielectric and are coated with a non-hydroscopic phenolic for protec- 
tion against moisture and high humidities. Conform to RTMA Class 1 ceramic capacitors. 

Extended Temperature Compensating DISK Capacitors 
Produced from a recently developed group of extended coefficient ceramics, this type of HI -Q Disk 
permits a much wider temperature compensating range than was possible on the formerly available 
normal linear temperature coefficient ceramics. Specifically developed for applications requiring a 
very large gradient of capacity versus temperature. These new Hi -Q Disks exhibit relatively higher 
dielectric constants permitting capacities in the range intermediate between the high K and linear or 
normal group of ceramics. The Q (a minimum of 250 at 1 megacycle) is somewhat lower than the Class 
1 ceramics. It has, therefore, not been classified by RTMA as Class 1. However,characteristics are 
superior to by-pass Class 2 ceramics. 

1- DISK APA 
COME IN THESE SIX 

1T_ 
. 

SIZES 
Type Diameter Lead Width Thickness 

Dl -1 5/16" Max. 3/16" + 1/16" 5/32" Max. 

Dl -2 3/8" Max. 1/4" -1- 1/16" 5/32' Max. 

Dl -3 7/16" Max. 1/4" +10/8" 5/32' Max. 

Dl -4 19/32" Max. 1/4" +1p- 5/32" Max. 

Dl -5 11/16" Max. 3/8" ± 1/8" 5/32" Max. 

Dl -6 3/4" Max. 3/8". ± 1/8' 5/32" Max. 

Companion Lines to the Popular 
Hi -Q By-pass DISK Capacitors 
The widely used Hi -Q By-pass Disks are fixed ceramic 
dielectric capacitors which meet RTMA Class 2 specifica- 
tions. They are available in the complete capacity range 
of from .3 mmf to 30,000 mmf. Standard tolerances of 5% 
thru 20% where applicable can be furnished. 

W rite for Engineering Bulletin Giving 
Details of all HI -Q DISK Capacitors 

* Trade Mark Registered, U. S. Patent Office 

Eéecca ZaCteuue 
OLEAN, N. Y. 

eve - 
SALES OFFICES: New York, Philadelphia, PLANTS: Olean, N. Y., Franklinville, N. Y. 

Detroit, Chicago, Los Angeles Jessup, Pa., Myrtle Beach, S. C. 
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How about this for a starter? 

You are looking at the business end of a synchronous 
motor starter. The two parts magnified-a shaft insulator 
and high -voltage panel-are made of Synthane laminated 
plastics-for good reasons. 

Important requirements of the insulator and panel are 
excellent electrical insulating ability and ease of machin- 
ing to close tolerances. The shaft has to be dimensionally 
stable, remain straight and true. The Clark Controller 
Company found in Synthane the proper combination of 
properties for these two parts of their 4160 Volt -3 
Phase Synchronous Motor Starter. 

You may need an entirely different combination for 
your application. In Synthane you have strength, light - 

effloommj.... 
weight, resistance to moisture and abrasion, hardness, 
denseness, toughness. Synthane is also unaffected by oils, 
greases, many corrosive atmospheres, gases and solutions. 
It is available in many grades for easy selection of specific 
qualities and in various forms such as sheets, rods, tubes 
or ready -fabricated parts, or may be economically molded 
from laminated or macerated materials. 

In short, Synthane has the right combination of prop- 
erties and forms for electrical, mechanical and chemical 
jobs in every industry. 

Write for the new complete catalog of Synthane Lami- 
nated Plastics, containing grades, properties and uses. 
Synthane Corporation, 6 River Road, Oaks, Pennsylvania. 

PLASTICS WHERE PLASTICS BELONG SYNTI1ANi 

72 

Manufacturers of laminated plastics 
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a statement of fact 
AMP CAPITRON CAPACITORS and 

AMP Pulse Forming Networks, 

fabricated with AMPLIFILM, are 

smaller and lighter, at working 

voltages of 3 KV and higher, than any 

other products of equal electrical characteristics. 

20 KV Pulse Forming 
Network redesigned 
using AMPLIFILM. 
Volume and weigert 
reduction: 64%! 

8,000 V, .5 micro -farad 
capacitor redesigned 
using AMPLIFILM. 
Volume and weight 
reduction: 57%! 

ELECTRON ICS - December, 1951 

CAPITRON 
Trade -Mark 

HIGH VOLTAGE CAPACITORS 

and 

PULSE FORMING NETWORKS 

AMP CAPITRON High Voltage Capacitors and Pulse 
Forming Networks are particularly suitable for applica- 
tions where miniaturization or maximum conservation 
of weight are paramount factors. Units can be installed 
adjacent to irregular or curved surfaces with terminal 
outlets placed to permit the most efficient and compact 
circuiting. They will operate effectively at both lower 
and higher temperatures than ordinary units which use 
paper, mica, or plastic dielectrics. 

Write for complete information. 

AMPLIFILM DIVISION 

Aircraft -Marine Products, Inc. 
2100 Paxton Street, Harrisburg 10, Pa. 

AMP Trade -Mark Reg. U.S. Pat Off. 
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Brain power, 
experience, 
superb facilities 
all in one package at 

GRAY 

RESEARCH 

Television 

Video and display systems 

Audio and communications 
f 

Teleprinter techniques 

Precise electro -mechanisms 

Aeronautic control devices 

Data transmission and recording 

Facsimile 

In each of the defense -important fields listed here, the Gray organization has recently solved important 

problems. These facilities are available to prime contractors and to the military services as our contribution 

to the national effort in furtherance of communications, engineering or electro -mechanical designing. A 

booklet telling more of the Gray story will be sent for the asking. 

Pleose write for Bulletin RB -12 describing the above equipment 

cN 
President 

AND DEVELOPMENT CO., INC., 16 ARBOR ST., HARTFORD 1, CONN. 

Division of The GRAY MANUFACTURING COMPANY- 

Originators of the Gray Telephone Pay Station and the Gray Audograph 
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in your ra ' = sponse 
curve with G. E.'s new 
A -TR Type GL -6038! 

NOW READY FOR DESIGNERS AND USERS! 

General Electric's pace -setting A -TR tube 
licks slow recovery time by employing a long - 
life deionizing agent. 
MEANS A BETTER SCREEN IMAGE! The fast 
recovery of the GL -6038, by levelling off the 
radar -response curve, helps produce a screen 
image that is steady and complete, with no 
fadeout tendencies. Your equipment "sees" 
more dependably. 

Short recovery time 
is a built-in feature! 

BE SAFE, BE SURE ... SPECIFY G -E! Broad- 
band gas switching tubes for microwave 
applications were pioneered by G -E. This re- 
search and extensive know-how stand squarely 
back of the new GL -6038's performance, as 
with other TR, A -TR, and Pre -TR types 
bearing the G -E name. Get up-to-the-minute 
information! Wire or write for Bulletin ETD - 
158. General Electric Company, Electronics 
Division, Section 9, Schenectady 5, New York. 

G. E. OFFERS THESE HIGH-PERFORMANCE GAS SWITCHING TUBES TO MEET YOUR MICROWAVE NEEDS 

ROUP TYPE NO. FRED. RANGE 
MAX PEAK 

POWER 
LEAKAGE 
POWER 

RECOVERY 
TIME, MAX 

TR GL -1663-A 8490-9578 me 250 kw 30 mw 4 mu sec at -3 db 
4 FIN FIRING LOADED O. 

POWER TYPICAL 
A -TR GL -6038 9000-9600 me 100 kw 5 kw 4 

GL -1835 9000-9600 me 250 kw 5 kw 4 
GL -1637 8500-9000 me 250 kw 5 kw 4 
GL -1B44 2680-2820 me 1000 kw 20 kw 4 
GL -1B56 2775-2925 me 1000 kw 20 kw 4 

LEAKAGE ENERGY 

PRE -TR GL -1B38 2700-2910 me 1000 kw 100 kw .0002 joules 

GENERAL 
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new! 

ACTUAL 
SIZE 

» /eí',1 

r 

PYRAMID 
TINY TYPE 85LPT 

TUBULAR 

PAPER 

CAPACITORS 

Fit anywhere! 
Suitable for 
85°C. operation! 
CAPACITANCE RANGE: 

.0001 TO .5 MFD. 

VOLTAGE RANGE: 

200 TO 600 V., INCLUSIVE 

Sturdily built in phenolic - 
impregnated tubes. Ends 
are plastic -sealed. 

WRITE FOR COMPLETE LITERATURE 

Representatives and Distributors 
Throughout the U.S.A. and Canada 

PYRAMID 
PYRAMID ELECTRIC COMPANY 

1445 Hudson Boulevard 

North Bergen, N. J., U. S. A. 

TELEGRAMS WUX North Bergen, N. J. 

CABLE ADDRESS Pyrcrnidusa 

76 

BUSINESS BRIEFS 
By W. W. MacDONALD 

LAST MONTH we intimated 
that the peak of military equip- 
ment production, originally 
planned to occur in mid -1952, 
might not be reached until much 
later, and that the resulting con- 
tinued shortage of most critical 
materials could easily hold down 
production of civilian goods in 
even the last quarter of next year. 
Since then, additional government 
appropriations have been added to 
the already large budget, so relief 
that seemed unlikely now appears 
downright impossible. 

Cessation of hostilities in 
Korea could cause a lull in mili- 
tary equipment production, but 
the lull would probably be quite 
temporary. People in government 
whose opinions we have had 
reason to value in the past say 
that Washington is now generally 
convinced that we must have a 
large military establishment in 
being, and that nothing, even an 
election, would more than tempo- 
rarily delay its completion. 

SO FAR, about 60 percent of the 
military dollar spent for elec- 
tronic equipment has gone for a 
relatively small number of highly 
comp?ex items not lending them- 
selves ideally to mass production 
methods. Deliveries for such items 
will probably be stepped up about 
300 percent in 1952. Eventually, 
about 150 different kinds of equip- 
ment are expected to account for 
75 percent of total planned pro- 
curement of military electronic 
equipment, and many of these do 
lend themselves to mass produc- 
tion methods. 

SPEAKING OF SUBCON- 
TRACTS, Gilfillan has a multi- 
million -dollar order for CPN-4 
ground -controlled -approach radar 
equipment. There are 159 subcon- 
tractors at what is known as the 
first level; 47 percent have 25 or 
less employees, 20 percent have 
from 26 to 50 employees, 16 have 
from 51 to 100, 11 have from 101 

to 200 and 6 percent have over 200 
employees. 

Involved in the order are such 
people as Weber Showcase & Fix- 
ture, building the trailer body and 
using 37 subcontractors of its 
own, O'Keefe & Merritt, making 
the diesel generator and using 42 
subcontractors, and Air Equip- 
ment, making cases and reflectors 
and using 15 subcontractors. 

The list of suppliers to the 
prime contractor and to the vari- 
ous subcontractors reads like a 
manufacturing who's who in 
America. We have it, but it is too 
lengthy to publish here. The busi- 
ness is really spread around. 

A GALVANOMETER MAKER 
tells us that his tiny instrument 
coils are wound on cores made of 
walrus tusk, this material having 
fine electrical and mechanical 
properties. He's had to buy his 
tusks lately from GI's, who 
brought them home as souvenirs, 
because the supply among taxi- 
dermists is nearly depleted. Fed- 
eral law, it seems, protects the 
walrus to the extent that the 
beast's choppers cannot ordinarily 
be imported through normal com- 
mercial channels. 

TRAVELOG: National Elec- 
tronics Conference in Chicago 
pulled 3,200 men (including four 
from ELECTRONICS) to the Windy 
City, as against 2,200 in 1950 and 
2,000 in 1949. Exhibits overflowed 
into the halls, a condition that will 
be rectified in 1952 by shifting the 
Conference to the Hotel Sherman. 

Bulletin board at the Edgewater 
Beach was crowded with ads for 
engineers. Electronic Associates 
booth contained a sign reading: 
"Applications for engineering posi- 
tions gleefully accepted." Emerson 
Radio distributed free morning 
newspapers to all hotel rooms, af- 
fixed a sticker urging engineers to 
"phone John J. Hopkins if inter- 
ested in job opportunities." Sid 
Chertok of Sprague suggested that 
some enterprising engineer might 
profitably wear a sandwich -sign 
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Guided missiles... 

/00 /1I/E5' UP 

and in the ground receiving system... 

29 _)°YLí/A/V/A Ce<S'TAL D/OUS' 

r 

MTV» 
Electronics Division,1710Broadway, New York 19, N.Y. 
ELECTRONIC DEVICES; RADIO TUBES; TELEVISION PICTURE: TUBES; ELECTRONIC TEST EQUIPMENT; 

FLUORESCENT TUBES, RXTURES. SIGN TUBING, WIRING DEVICES; MIT BULBS; PHOTOLAMPS; 

TELEVISION SETS 

IVthe 
Air Material Command's guided 

missile research at Alamagordo, N. M., 
transmitters in the airborne units, operating 
on a pulse system modulated with reference 
to time, send out pertinent data on tempera- 
ture, air pressure, speed and structural 
strains. The signals are received by the 
ground telemeteringsystem shown at the left. 

This ground system uses a total of 29 
Sylvania Crystal Diodes -25 1N34's and 
one 1N38 (Germanium) ; 3 1 N21 B's (Sili- 
con). Major reasons for the selection of the 
Sylvania Diodes are their reliability and 
accuracy-outstanding advantages of these 
components wherever they are used, but par- 
ticularly important in operation under desert 
conditions. 

Sylvania Crystal Diodes may improve the 
performance standards of your equipment- 
or permit morecompact designs. Get the facts ! 

Mail coupon for literature 
Sylvania Electric Products Inc. 
Electronics Division, Dept. E-1012 
1740 Broadway, New York 19, N. Y. 

Gentlemen: 
Please send literature on your Germanium and 

Silicon Diodes. 

Name 

Position 

Company 

Street Address 

City State 
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SHOCK and VIBRATION NEWS 
ÓUNTS FOR ASSURED CONTROL OF SHOCK AND VIBRATION 

NEW ALL-METL 
BARRYMOUNTS 

for Unusual Airborne 
Applications 

These new Barrymounts provide the 
aircraft and electronic engineer with 
a vibration isolator designed to meet 
the unusual temperature and envi- 
ronmental conditions encountered in 
high -altitude, high-speed flight. Em- 
ploying no organic materials, these 
mountings are not subject to tem- 
perature influences that may affect 
the performance of other mountings. 

ALL-METL Barrymounts offer a 
wide load range with uniform per- 
formance. They have a natural fre- 
quency of about 7% cycles per second, 
with low horizontal stiffness for maxi- 
mum isolation of horizontal vibration. 
Transmissibility at resonance is only 
4%. There is no snubber contact nor 
resonance carry-over when ALL- 
METL Barrymounts are vibrated at 
government -specified amplitudes. 

These mountings are designed espe- 
cially for unusual military condi- 
tions. They meet the vibration re- 
quirement of JAN -C -172A, MIL -E- 
5272 (USAF), and MIL -T-5422 
(BuAer). For details of sizes, ranges, 
and construction of unit mounts and 
bases using ALL-METL Barry - 
mounts, see catalog 509. 

FREE CATALOGS 

502 -Air -damped Barrymounts for 
aircraft service; also mounting 
bases and instrument mountings. 
509 -ALL-METL Barrymounts and 
mounting bases for unusual air. 
borne applications. 
504 - Shock mounts and vibra- 
tion isolators for marine, mobile, 
and industrial uses. 

607 - How to cut maintenance 
costs by using Barrymounts with 
punch presses. 

See our advertisement in 

"RUGGEDIZED" 
BARRYMOUNTS AND 

MOUNTING BASES 
Now Available to Meet Shock 

Requirements of AN -E-19 
Barry vibration isolators and 

mounting bases are now available 
in "ruggedized" construction, to with- 
stand the severe shocks of arrested 
landings in aircraft carrier service 
and of crash landings. These units 
are tested to meet the shock -test re- 
quirements of Specification AN -E-19, 
for the equipment sizes listed in 
JAN -C -172A. 

"Ruggedized" Barrymounts are 
available in both the air -damped type 
and the ALL-METL type.' Air - 
damped Type 770R covers load ranges 
between .4 lb. and 9 lbs. Air -damped 
Type 780R covers load ranges be- 
tween 4 lbs. and 35 lbs. ALL-METL 
Type 6600R covers load ranges be- 
tween 4 lbs. and 35 lbs. Type M -112R 
covers ranges between 2. and 10 lbs 

"Ruggedized" mounting bases, 
equipped with Barrymounts of the 
above types, are available in stand- 
ard JAN sizes (JAN -C -172A)- and 
in special sizes to meet customers' 
requirements. A conspicuous advan- 
tage of these "ruggedized" Barry 
bases is the gain in strength of the 
base framework itself - beyond JAN 
requirements - achieved with very 
little increase in weight for loads 
up to 60 lbs. by design modification 
of standard JAN bases. For greater 
loads, the "ruggedized" Barry bases 
are of stainless steel instead of 
aluminum.' Write for data sheet'. 

Electronic Buyer's Guide pages 240-241 

THE BARRY CORP. 

707 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 

SALES REPRESENTATIVES IN 
Now York Rochester Philadelphia Washington Cleveland Dayton Detroit 

Mina« Ifs St. Logis e , lea ;. I t 

BUSINESS BRIEFS (continued) 

reading: "My last offer was 
$XX,XXX. What's yours?" 

WHILE IN CHICAGO we went 
down to the Hotel Sherman to see 
what we could see at a joint meet- 
ing of the American Institute of 
Physics, Optical Society of America 
and the Acoustical Society of 
America. We saw a great many 
booths occupied by book publishers 
(including our own McGraw-Hill 
boys) and by manufacturers of 
electronic instruments, with the 
emphasis in both cases upon nu- 
clear research. 

We also saw an awe-inspiring 
employment agency in operation. 
As engineers seeking jobs entered 
a "bargain basement" on a floor 
below the exhibits they picked up 
a numbered check reminiscent of 
those you use to insure being 
waited upon in turn in a super 
market. Next they went to a "classi- 
fier", who told them how to fill out 
an elaborate form. Then they 
waited until their number was 
called over a loudspeaker. Finally, 
they went to desks where repre- 
sentatives of 73 companies looking 
for engineers had interviewers. 

Watching the faces of interview- 
ers and interviewees, we had no 
difficulty determining who was do- 
ing the selling. 

TORONTO also claimed some 
of our travel dollars during the 
month, with the Radio Fall Meeting 
of the IRE and RTMA the target. 
(Syracuse gets the meeting in 1952, 
Toronto again in 19.53.) 

Trying to read in our room at 
the King Edward, it occurred to us 
that engineers primarily concerned 
with high frequencies were conven- 
ing under 25 -cycle lights. 

Among other things, we learned 
at a session devoted to reliable 
tubes that the aircraft industry is 
starting to use the phrase "instru- 
ment -quality tubes." At the same 
session R. S. Bolan remarked that 
some commercial miniature tubes 
selling for 80¢ had $4 counterparts 
for more rigorous service and that 
the military might eventually need 
$20 tubes. 

We learned, too, from DuMont's 
John Van Duyne, that tv receiver 

C 
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chassis' generally radiate more in- 
terference than the antennas con- 
nected to them, that the most seri- 
ous interference is from the vhf 
oscillator, that this type of radia- 
tion is largely suppressed by the 
use of properly designed oscillator 
shield cans, and that the use of 
metal -textile gaskets between such 
cans and the chassis very much 
simplifies assembly in manufactur- 
ing. 

Several papers presented at the 
meeting will soon appear in the 
columns of ELECTRONICS. 

CONSERVATION MEASURES 
in the production of radio and tele- 
vision receivers will result in a sav- 
ing of 70,000 tons of critical metals 
in 1951, according to RTMA. In 
addition to the savings achieved by 
conservation measures, additional 
metal will be freed by the 20 per- 
cent reduction in number of tv sets 
made during the year, most indus- 
try leaders believing we will wind 
up 1951 with a total of from 5 to 
5f -million sets. 

COLLABORATION of several 
companies in our field, including a 
steel maker and a plate -glass manu- 
facturer, may result in mid -1952 
production of television picture 
tubes having their glass faces 
sealed to carbon steel rather than 
the more expensive stainless vari- 
ety. Cost of metal would be about 
lower. 

POST -FREEZE: GE's Doc 
Baker guesstimates that two years 
after the tv -license thaw there will 
be 248 vhf transmitters on the air 
(there are 109 now). He thinks 
there will also be a minimum of 36 
uhf transmitters in operation. 

Five years after the freeze Doc 
predicts a minimum of 343 vhf sta- 
tions and 166 uhf stations. 

AMONG THE APPLICANTS 
for television station licenses pend- 
ing before the bemittened FCC are 
Mary Pickford Rogers and Bing 
Crosby. 

FCC PUBLIC NOTICE: 
DOMESTIC PUBLIC LAND MOBILE 
RADIO SERVICE ACTIONS: The 
Commission, by its Chief of the Com- 
mon Carrier Bureau, took the following 
actions during the past week: 

SIGMA SENSITIVE RELAYS 

ENGINEERING SAMPLES: 

Lately we have not often given the two to three week 
sample service you rightly expect. Having sympathy for 
the engineer, we are trying harder than almost anything 
else to restore this. 

As for production, we are, or so we believe, emerging from 
a period of serious bottlenecks which have hurt us, and in 
turn, our customers. These bottlenecks have resulted from 
a variety of causes ranging from shortages to inaccurate 
forecasts. 

But we are succeeding in straightening things out so that 
there is no reason to anticipate difficulty in getting pro- 
duction deliveries of relays for products now in the design 
stages. Steps taken include increased use of outside 
facilities, expansion in some departments, improvement of 
obsolescent methods. 

Ask for the service you have a right to expect! It won't be 
long before you'll get it every time. 

SIGMA INSTRUMENTS, INC. 
62 Pearl Street, South Braintree, 

Boston 85. Mass. 

None 
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UHF 

Mallory Is Ready 
to equip any receiver for UHF channels 

Mallory UHF Tuner 
A new version of the continuously 
variable Mallory Inductuner®, con- 
sisting of three sections of variable 
inductance. Covers the range between 
470 and 890 megacycles with approxi- 
mately 2 micromicrofarads of shunt 
capacity and in 270° of shaft rotation. 
Selectivity is excellent over the en- 
tire band. 

Available now for assembly in your 
converter or as an auxiliary UHF 
tuner in your receiver. 

Now In Development 
A combination VHF -UHF tuner. 

The Mallory UHF converter has been designed to permit the 
tuning of all UHF channels by any TV receiver, with no sacrifice 
of VHF reception. Connection to the receiver involves only the 
power line and antenna leads-no internal adjustments are 
required. Check the characteristics listed below and in the panel 
at the left describing the basic tuner. 

Physical dimensions 8%" x 6h" x 534" 

Built-in IF amplifier operating at the conversion fre- 
quency (channels 5 and 6) makes up for conversion 
and tuning losses 

Temperature compensation and stabilization prevents 
frequency drift after initial warm-up 

Low noise figure 

High image and IF rejection ratios 

The converter chassis is now available to set manufacturers for 
assembly with cabinets, dial plates and knobs of their design. 
Complete technical literature will be sent promptly on request. 

Television Tuners, Special Switches, Controls and Resistors 
SERVING INDUSTRY WITH 

Electromechanical Products 
Resistors Switches 

TV Tuners Vibrators 

Electrochemical Products 
Capacitors Rectifiers 

Mercury Dry Batteries 

Metallurgical Products 
Contacts Special Metals 

Welding Materials 

MALLORY 
P. R. MALLORY & CO.. Inca 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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MANPOWER... Bill White, one 
of our favorite authors, addresses 
himself herein to the manpower 
shortage in research and what to 
do about it (p 82, this issue). 
Which reminds us to mention a 
worthwhile booklet just issued by 
the Bureau of Labor Statistics on 
the outlook for employment in 
engineering (Supplement to Bulle- 
tin 968, August, 1951). Most edu- 
cators attribute the alarming de- 
crease in engineering college 
enrollments, which occurred two 
years ago, to a booklet from the 
same source that predicted a 
heavy oversupply of technical 
graduates. Seldom has a wrong 
guess done more harm to the wel- 
fare of this country. The new 
booklet rectifies the error and 
points out that opportunities for 
engineering graduates, including 
women, will be excellent for many 
years to come. We all should pass 
on this revised word to young 
people of our acquaintance lest 
they be attracted to less reward- 
ing fields. 

COLOR ... We wish to applaud 
Mr. Charles E. Wilson and his ad- 
visors in the Defense Production 
Administration on two counts re- 
garding color television. First, be- 
cause he asked for a moratorium on 
color -television receiver produc- 
tion to conserve needed materials 
and, second, because after due 

CROSS 

TALK 

consideration he did not ask for a 
moratorium on further research in 
color television systems. The lat- 
ter move, rumored for days after 
the news first broke, would have 
put a serious brake on one of the 
most important programs in elec- 
tronics. We have an enormously 
expanded industry which cannot 
be kept busy, when we come 
through the peak of the mobiliza- 
tion effort, unless large-scale con- 
sumer -goods products are ready to 
take up the slack. Black -and - 
white tv may hold the fort for a 
while, but color television must be 
ready, in really good shape, if we 
are to stay healthy. Incidentally, 
the conference of tv manufactur- 
ers with Mr. Wilson revealed that 
55 to 65 percent of the engineers 
of the companies represented are 
in defense work, only 4 to 6 per- 
cent in color television. Of the 
latter, half are engaged directly 
on military applications, the rest 
on civilian apparatus of indirect 
interest to the military author- 
ities. It is thus amply evident that 
research on color systems can, and 
should, continue without harm to 
our defense effort. 

SCRAP . . . Our spies tell us 
that there are still a few plant 
managers among our readers who 
have not yet turned in their steel 
scrap, as urged last month. Come 
on, you laggards. Get it in! 

JUNCTION ... At the National 
Electronics Conference we picked 
up some unofficial information 
about a revolutionary power ger- 
manium rectifier, superior to se- 
lenium for power supplies in radio 
and tv sets. By the time this item 
appears in print, an official an- 
nouncement may have been made. 
Meanwhile we mention this device 
to emphasize the growing import- 
ance of the junction technique in 
semiconductor electronics, as 
spelled out last month ("The Junc- 
tion Transistor", p 82, Nov. 1951). 
The new rectifier is housed in a 
copper shell, about the size of a 
quarter. Inside it is a small piece 
of germanium, about one -eighth 
inch square, and about 0.025 inch 
thick, with a pigtail attached. It 
is reported that this little sliver 
will provide 200 ma continuously 
at 200 volts peak inverse, and will 
carry a surge of 10 amperes ! This 
is not the germanium we're used 
to, by quite a long sight. How 
come? Well, rumor has it that the 
germanium is really two kinds of 
germanium in intimate contact, a 
p -n junction in fact, actually a 
junction transistor with one end 
missing. And this is, or shortly 
will be, a commercial product at a 
competitive price. Like we said 
last month, this germanium is 
something to reckon with; only it 
appears to be marching even faster 
than we thought. 
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Is the current shortage in research manpower the real difficulty? Or are we wasting 
engineering talent in a low -efficiency operation? At what point should stalemated projects 

be terminated? The author spotlights present shortcomings and suggests solutions 

By W. C. WHITE 
Schenectady, N. Y. 

AFAMILIAR CLICHE tells us "It 
isn't the high cost of living that 

is troublesome but the cost of high 
living." In the research end of our 
business, maybe it's not the lack 
of manpower for research results 
that is our trouble but rather the 
lack of results from research man- 
power. 

All this talk of manpower short- 
age for applied research in elec- 
tronics stems from the fact that 
we are not getting the results we 
hope for fast enough; therefore, the 
problems and needs are piling up. 
The obvious course of action is to 
increase facilities and put more 
people to work. Hut perhaps that 
is not the only or even the best 
solution. 

There is considerable circum- 
stantial evidence that the present 
efficiency of research in electronics 
is deplorably low. This, if so, 
means that it should not be too 
difficult to solve our acute man- 
power problem by even a relatively 
slight increase in efficiency, not to 
mention a saving in expense. 

I have always been impressed by 
the immunity to criticism enjoyed 
by researchers. Statesmen, business 
men, lawyers and even doctors are 
frequently brought to task for their 
failures, mistakes and omissions. 
Not so the research man, who en- 
joys a reputation for wisdom and 
good deeds that has seemed to 
shield him from most adverse com- 

ment. It is assumed that he never, 
or seldom, makes mistakes and 
only the great difficulty of his prob- 
lems often prevents their solution. 
Some researchers themselves be- 
lieve in their superior wisdom and 
venture into some other field ; only 
then do they appreciate the favored 
position they have enjoyed in re- 
search. Maybe a step in improv- 
ing research efficiency is to recog- 
nize the researcher's fallibility. 

It is a complicated problem. Not 
only must we define what research 
results are, but, in addition, we 
know that very little has been done 
to measure research output. Even 
less progress has been made in 
developing ways of expressing re- 
search efficiency quantitatively. 

What evidence is there that, in 
general, our research efficiency is 
low? As a matter of fact, most 
researchers admit it, but remind 
us that even though only a small 
percentage of projects can pay off, 
these come through so handsomely 
that they carry the failures with 
something to spare. 

A Typical Case 

Probably the best available evi- 
dence of low research efficiency is 
gained by merely reading the re- 
ports issued by laboratories at 
regular intervals on their progress. 
Many of these cover unclassified 
work done in industry, universities 
and government laboratories and, 
therefore, are often available. 

In the first quarterly report of 
a typical low -efficiency case, the 

plans for the research are outlined 
and the equipment being ordered 
is described. The following two or 
three reports list the references 
studied on previous work done 
elsewhere and give a resume of the 
problem and present knowledge re- 
garding it. These reports also 
contain statements on the progress 
of getting the apparatus into use. 
A little later, the initial experi- 
mental data are given, often with 
some such statement as "The 
results were entirely satisfactory 
except " Then the reports 
begin to tell of the tussle with the 
key problem or problems. The 
final, or near final, report makes a 
brave attempt at showing results, 
but is characterized largely by what 
ought to be done next if the pro- 
ject is extended. 

Researchers have developed some 
rather clever techniques for creat- 
ing the impression that they have 
accomplished much. Four of the 
commonly used ones are: 

Writing a report that ends with 
the conclusion that the goal has 
been reached and the research is 
therefore completed and the next 
step is for the engineers and fac- 
tory men to carry on. This proce- 
dure usually emphasizes the great 
amount of reliable information 
gained. 

Publishing an article in a techni- 
cal periodical in which "fond hopes 
are expressed in terms of accom- 
plishment." 

Releasing some well -written 
publicity that "makes" the news - 

t: 
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papers and hints of much that is 
to follow. 

Making a thorough study of the 
literature on the subject and then, 
with little or no experimental work, 
writing a report. This is often 
well written and informative but 
conveys the impression that origi- 
nal work has been done and the 
results listed were at least in part 
achieved during the current pro- 
ject. 

Evaluating Projects 

Some really serious work has 
been done on the very difficult prob- 
lem of evaluating research projects' 
and undoubtedly this subject 
will receive an increasing amount 
of attention, particularly if the 
present manpower situation con- 
tinues or costs become more impor- 
tant. 

Part of the problem is that some 
research workers consider research 
as an end and not a means to an 
end; they feel that a given project 
should go on almost indefinitely. 
This reminds one of the saying 
that the primary object of charity 
is to eliminate the need for itself. 
Maybe in research we should put 
more emphasis on getting definite 
results so that the time, money and 
effort released can be reapplied to 
another promising project. 

Details of executive and adminis- 
trative policy can do much to in- 
crease the efficiency of conducting 
research but each laboratory has 
its own specialized problems and 
opportunities applicable to its 
particular situation. However, 
probably the most important single 
factor and the one which if wisely 
applied will bring improvement 
most quickly is the selection of re- 
search projects to initiate or con- 

tinue. This, of course, involves 
the all-important selection of pro- 
jects to drop or on which to de- 
crease effort to release manpower 
for work in more promising fields. 

In judging the worthwhileness 
of continuing research projects and 
the results attained, one must al- 
ways take into account the almost 
universal human trait of depreci- 
ating the work of others in relation 
to one's own activities. This in- 
volves comparing relative judgment 
and naturally we each defend our 
own to the limit. Until such time 
as laboratories have developed for 
their own use an objective pro- 
cedure for evaluating projects, the 
best that can be done is to follow 
some rather obvious but difficult 
paths. 

Difficult to Terminate 
It takes a lot more courage to 

stop a project that has been under- 
way a few years than to start a 
new one. To terminate or inactivate 
a project rather implies that some- 
one has made a mistake in judg- 
ment in starting and continuing 
it; therefore, this is a touchy sub- 
ject. Furthermore, it is often dis- 
couraging to those carrying on the 
details of the work; they naturally 
feel their names will be associated 
with a failure. In particular, termi- 
nating a research project carried 
on under a government contract is 
not such a simple matter. 

There have been instances where 
a decision to terminate a research 
project has so stimulated the 
thinking of those associated with 
it that real progress has resulted. 
There have been other cases where, 
after projects have been terminated 
for months or even several years, 
some new concept, material or 

technique has made it very worth 
while to reactivate them and valu- 
able results were later achieved. 
In the meantime, however, there 
has been no continuing expense 
for the project and manhours were 
released for other work of more 
immediate importance or promise. 

If a project has shown but little 
actual progress in two or three 
years (exclusive of a mass of data), 
the chances are not too good that 
it will be successful in the near 
future if continued along the same 
lines. The probability that this is 
a correct assumption increases as 
time marches on with no additional 
useful results. 

In his interesting book "Science 
and Common Sense," Dr. James B. 
Conant says: "To those who ad- 
minister funds to support research, 
let it be continually said: Don't 
appraise the project but the pro- 
posed investigator; don't bet on 
the subject but on the. man. And 
like all successful gamblers, play 
your hunches heavily; don't dis- 
tribute your money in small 
amounts over a wide field.' 

In large laboratories established 
for many years, there are many 
solid contributions. These results 
have come usually from a group 
of "doers" recognized as such by 
past performances. These men are 
also probably the best qualified 
ones to select and appraise projects 
in their own highly specialized 
field. Fewer but more worthwhile 
projects will increase efficiency. 
However, no procedure is a substi- 
tute for individual initiative applied 
to the selected projects. 

REFERENCE 
(1) D. E. Hertz, "The Theory and Prac- 

tice of Industrial Research", McGraw-Hill 
Book Co., New York, 1951. An excellent 
bibliography. 
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Dielectric 
Amplifier Fundamentals 

Power amplification is obtained through variation of the dielectric of a capacitor in an 
a -c power circuit by means of a control voltage applied independently to the plates of 

the capacitor. Materials, circuits, capabilities and faults are discussed 

SHORTCOMINGS of electron tubes 
in certain applications have 

been listed and relisted in the liter- 
ature. Though tubes still hold a 
prominent position in the world to- 
day, and probably always will, a 
vast amount of research is cur- 
rently being directed toward the de- 
velopment of better substitutes. 

One result of this substitute 
search program is the dielectric 
amplifier. The principles on which 
dielectric amplifier operation are 
based have been known for several 
decades, but not until recently have 
the requirements for tube substi- 
tutes become stringent enough to 
warrant investigation of the less- 

-NONLINEAR CAPACITOR 

CONTROL 
INPUT :1 :0X 

A -C 
SUPPLY 

LOAD 

FIG. 1 --Basic circuit of a dielectric 
amplifier 

By A. M. VINCENT 
Lieutenant Commander, USN 

Electronics Design and Development 
Division 

Bureau of Ships 
Department of the Navy 

Washington, D. C. 

promising tube substitutes, such as 
the dielectric amplifier. 

To date, remarkable progress has 
been made by small groups working 
without benefit of extensive case 
histories and past literature. Many 
of these workers are uncertain 
about the goal of their efforts, but 
they are urged on by the memory of 
the struggle that preceded universal 
acceptance of vacuum tubes. 

The dielectric amplifier is prob- 
ably best described by pointing out 
the duality that exists between it 
and the magnetic amplifier. The 
dielectric amplifier is an excellent 
device to supplement the magnetic 
amplifier in that it is a relatively 
high impedance device, and it re - 
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D -C 
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A -C 
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(D) 
SUPPLY 

OUTPUT 

FIG. 2-Practical dielectric amplifier circuits show variations in basic circuit of 

Fig. 1. Push-pull circuit (developed at C. I. T.) is shown in B, while other practical 
circuits are shown at C (M I T) and D (Glenco Corp.) 

quires the same type a -c supply and 
rectifiers used in the magnetic 
amplifier. 

Circuitry 

Dielectric amplifier operation de- 
pends on the control, by a low -power 
source, of the a -c reactance of a 
capacitor. These changes in react- 
ance are in turn used to produce 
changes in the current flowing in 
an a -c power circuit. The diagram 
of a basic dielectric amplifier circuit 
is shown in Fig. 1. The duality be- 
tween the circuit of Fig. 1 and that 
of a magnetic amplifier or vacuum - 
tube amplifier is obvious. In each 
case a low -power change in one cir- 
cuit causes a higher power change 
in another. 

In dielectric and magnetic ampli- 
fiers, the controlled power source 
must be an a -c source. In the mag- 
netic amplifier a change in control 
current changes the permeability of 
a core material, but in the case of 
the dielectric amplifier the reactance 
of a nonlinear capacitor is changed 
by applying a control voltage across 
the dielectric, which has the effect 
of changing the dielectric constant 
of the material by changing its per- 
mittivity. The power supply norm- 
ally used with the dielectric ampli- 
fier is a tube oscillator equivalent in 
size and power to the rectifier tube 
used in a regular radio receiver. 

A more practical dielectric ampli- 
fier is shown in Fig. 2A, where two 
nonlinear and two linear capaci- 
tors are used. The linear capaci- 
tors are necessary from the stand- 
point of balancing the circuit, 
though the gain of the circuit is 
reduced by their presence. A push - 

U 
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DIELECTRIC AMPLIFIER PRO'S and CON'S 

ADVANTAGES . . . 

Ruggedness-practically indestructible 
Efficiency-no filament to heat 
Reliability-no filament to burn out 
Readiness-normally requires no warm-up time 
High Gain 
Adaptability-small size, variety of shapes 
High -Impedance Control Circuit 
Size-in r -f applications, requires less space than equivalent tube 

amplifier 
Cost-considerably cheaper than equivalent tube or magnetic am- 

plifiers. Titanate nonlinear capacitors are actually cheaper than 
either paper or mica 

Frequency Range-direct current to r -f 

DISADVANTAGES . . . 

Frequency Limitations-present state of art indicates upper limit 
of 10 mc, though this is not definitely determined 

Curie Effect-present materials might suffer considerable gain 
drift. This can be compensated 

Loading Effects-a consideration at high frequencies 
Power Factor-losses greater than mica or air dielectrics 
Impedance Ratio-somewhat limited 
Power Limits-closely dependent on frequency 
Aging and Lag-differ with different materials 
Power Supply-requires high -frequency power supply 

APPLICATIONS . . . 

Dielectric amplifiers show promise for application as a -c and d -c amplifiers for regulators, relays, limiters, servos, instruments, dif- 
ferential systems, phase shifters, flip-flop's, modulators, multivibra tors, sweep generators, filters, thermostats, phonograph pickups, 
sonar transducers, and many others 

pull arrangement is shown in Fig. 
2B. Figures 2C and 2D are prac- 
tical amplifier circuits using radio - 
frequency power supplies. The cir- 
cuit of Fig. 2D has a power gain of 
15 at 4,000 cps. The voltage gain 
per stage would of course include 
any gain realized by a load trans- 
former. 

Dielectric amplifier applications 
parallel many of those of the mag- 
netic and tube amplifier such as a -c 
and d -c amplifiers for regulators, 
limiters, servos, instruments, and 
so on. 

ferroelectric Effect 
Certain dielectric materials have 

hysteresis loops that are very simi- 
lar to those of magnetic material. 
The hysteresis loops in the mag- 
netic material are formed because 
of the magnetic fields within the 
material. Therefore, those mate- 
rials are said to exhibit the ferro- 
magnetic effect. Likewise, in di- 
electric material an electric field 
produces the hysteresis loops; thus, 
the dielectric exhibits a ferroelectric 
effect. This is rather confusing as 
dielectric amplifiers are often re- 
ferred to as ferroelectric amplifiers, 
although no iron is involved. 

The ferroelectric effect utilized in 
dielectric amplifiers involves the 
ali¢nment of electric dipoles of 
atomic ions by mutual interaction 

in nonmagnetic crystalline struc- 
tures. Ferromagnetic effects em- 
ployed in magnetic amplifiers de- 
pend on the parallel orientation of 
electron spins of magnetic dipoles 
in magnetic material. 

In other words, individual mo- 
lecular displacement caused by volt- 
age strains tend to change the per- 
mittivity of the dielectric in certain 
ceramics. 

Materials Used 

Materials which show the most 
promise, at present, for application 
in dielectric amplifiers are barium 
titanate and certain combinations 
of strontium and barium titanates, 
and combinations of barium and 
lead zirconates. Figure 3 shows a 
typical curve of dielectric constant 
versus voltage. It will be noticed 
that small changes in field strength 
are capable of causing large changes 
in dielectric constant. 

The dielectric constants of these 
materials are also greatly affected 
by temperature, as shown for sev- 
eral typical combinations in Fig. 4. 
In some cases this great tempera- 
ture dependence can be used to ad- 
vantage; and in others compen- 
sation can be applied. It is possible 
to "build" a dielectric to operate 
over almost any range of tempera- 
ture by adding appropriate amounts 
of other materials such as strgn 

tium titanate, as indicated by the 
curves. 

Greater capacitance change can 
be obtained at the expense of line- 
arity, and vice versa, by changing 
the operating temperature or the 
ratio of the materials used in the 
dielectric. Figure 5 illustrates four 
different ranges of control made 
available by shifting the operating 
temperature of a 70 -percent barium 
titanate 30 -percent strontium titan - 
ate dielectric. 

The ceramics used in the non- 
linear dielectric capacitors are hard, 
similar to porcelain, thus durable 
and have the ability to withstand 
high temperature (1,000 deg C). 
The ceramics can be machined. ac- 
curately and made into a variety 
of shapes and sizes. The present 
titanates have a breakdown voltage 
of the order of 300 volts per mil at 
room temperature. Typical dielec- 
tric constants are 1,500 to 10,000 at 
the Curie points. 

Curie Point Dependence 

The Curie point is a major con- 
sideration, when working with ce- 
ramics, as the greatest gain is ob- 
tained very near this point. If this 
varies with temperature, it follows 
that the gain is also affected. Am- 
plifiers are designed to work on the 
steep slope just above the Curie 
point because the negative side is 
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constant and control voltage 

usually less stable due to the greater 
piezoelectric effects, time constants, 
drift, and hysteresis loss. In cir- 
cuit applications where low hystere- 
sis is important, titanates should 
only be worked above the Curie 
point. 

The disadvantage of the Curie 
point variations is less serious 
than it appears since the nega- 
tive slope can be used in spite 
of its deficiencies for compensation 
purposes. 

Two dielectrics may be used, 
one operating on the positive side 
of its Curie point and the other 
operating on the negative side, to 
compensate for each other over 
small temperature ranges. 

An alternate approach to solving 
the temperature stabilization prob- 
lem is to apply temperature control. 
The most convenient arrangement 
is to use a piece of the dielectric 
material whose temperature is to be 
controlled as the temperature -sensi- 
tive element in an automatic therm- 
ostat. Shifting the Curie point by 
changing the ratio of ingredients 
also provides a means for control- 
ling temperature effects. 

Some materials do not depend on 
the Curie point operation. Barium- 
lead-zirconate is an example. Fig- 
ure 4 also shows the temperature 
versus dielectric curve of material. 

It will be noticed that this 
material has a high dielectric con- 
stant comparable to the titanate 
compositions. The lead zirconate 
compositions have a slightly lower 
possible gain, but a more stable gain 
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FIG. 4-Temperature has a marked effect on characteristics of nonlinear dielectric 
materials as shown by curves plotted at General Electric 

than the titanate combinations. In- 
dications are that lead zirconate 
compositions will be used in many 
applications now dominated by the 
titanates, particularly where sta- 
bility is important. 

Theoretical Operation 

Figure 6 shows idealized char- 
acteristic curves of both magnetic 
and dielectric materials as applied 
to amplifiers. From Fig. 6A it can 
be seen that the basic curves are of 
the same general form. The ampli- 
fying properties of dielectric or 
magnetic materials depend upon 
the changes of capacitance and in- 
ductance. These changes are shown 
in Fig. 6B. The changes of capaci- 
tance and inductance change the 
reactance. Figure 6C shows that 
the dielectric and magnetic char- 
acteristics differ with relation to 
their respective impedance versus 
input. As the input to the magnetic 
amplifier increases, the reactance 
decreases while in the dielectric am- 
plifier the reactance increases as the 
input is increased. This fact causes 
the simple magnetic and dielectric 
amplifiers to be out of phase by 180 
degrees. 

Figure 7 shows transfer char- 
acteristic curves of the dielectric, 
magnetic, and tube amplifiers for 
comparison. With zero bias, the op- 
erating point of the dielectric 
amplifier would be the low -imped- 
ance point as indicated by point 
r; in the magnetic amplifier (with- 
out self saturation), the zero bias 
(point p) would be a high -imped- 

ance point; whereas the tube would 
have zero bias at r, the low -imped- 
ance point. Under the above condi- 
tions, all three amplifiers would 
function differently. Only the tube 
amplifier would reproduce a sine 
wave in its original form. To do 
this with the tube, the grid source 
would have to be well regulated as 
the grid would be drawing current 
in the positive region. 

Biased at the zero point, both the 
dielectric and the magnetic ampli- 
fier would act as frequency dou- 
blers ; their action however would 
be 180 degrees out of phase with 
one another with the same bias. 
(The bias is shifted in Fig. 7A to 
same phase.) This doubling action 
is illustrated in Fig. 8 for the di- 
electric body. The response of the 
magnetic material would be some- 
what along the same lines. The fact 
that the dielectric and magnetic am- 
plifiers are out of phase is often 
used to obtain single -stage inver- 
sion. 

To compare the three types of 
amplifiers on an equal basis would 
require that a bias be added to shift 
the operating point to the center of 
the curves for class -A operation as 
indicated by point q (Fig. 7). To 
equalize the comparison further, the 
plate supply of the tube should also 
be a -c as the other two devices will 
not work with d -c. Further analysis 
would then follow that of conven- 
tional class -A amplifiers, function- 
ing as modulators. 

A further increase in efficiency 
and fidelity would result by operat- 
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ing the amplifiers at cutoff, point p. 
A half -wave replica of the exciting 
sine wave would result. This would 
be satisfactory for most radio- 
frequen¢y applications as the fly- 
wheel effect of a tuned circuit, some- 
what analogous to a class -C radio - 
frequency amplifier, would tend to 
reform the lopsided wave back into 
sinusodial form. However, most en- 
gineers prefer to use the dielectric 
in push-pull, utilizing both halves of 
the wave. Regeneration and inverse 
feedback can be used to modify the 
performance like any other am- 
plifier. 

In regard to Fig. 7A, the dielec- 
tric was biased negatively for pur- 
poses of comparison with the tubes 
and magnetic amplifier, to cause 
the same phase relationship. The 
broken line shows that both the 
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dielectric and magnetic amplifiers 
could be operated with an opposite 
bias. Figure 8, lower right, further 
emphasizes this. If a zero bias in- 
ductance curve of a magnetic am- 
plifier were plotted against the sine 
wave of Fig. 8, it would be similar 
to the dielectric curve except the 
lobes would be more pronounced. 
These curves illustrate the inherent 
frequency doubling characteristics 
of the devices. 

When rectifiers are used in mag- 
netic and dielectric circuitry to in- 
troduce self saturation, the reverse 
curves need not be considered be- 
cause current cannot flow in the 
opposite direction. 

The curve of Fig. 3 shows dielec- 
tric constant versus voltage of a 
titanate body currently in produc- 
tion. This titanate was operated at 

25 deg C just to the right of its 
Curie point. It will be noted that 
the dielectric does have a tendency 
to flatten or saturate if enough bias 
is applied. This makes it possible to 
work the dielectric as a biased class - 
C amplifier. It should be noted that 
the maximum change of the dielec- 
tric in Fig. 3 is only 5 to 1, but 
bodies mixed to further emphasize 
the nonlinear qualities have a di- 
electric constant ratio of 10 to 1 or 
better. 

Frequency Range 

Figure 9 shows resonance peaks 
in the curve of capacitance plotted 
against frequency. The graph also 
shows a rather pronounced resonant 
dip (low capacitance) just beyond 
10' cycles which may indicate pos- 
sible radical, or unreliable perform - 
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ance beyond that frequency. A dif- 
ferent size or type of dielectric 
changes this curve considerably. Im- 
purities also enter into the picture. 
This curve was plotted several years 
ago, using dielectrics designed for 
standard capacitors. This was also 
plotted with capacitance measuring 
equipment attached which may have 
reflected some of the isolating radio - 
frequency choke characteristics. 
Later research does, however, bear 
out the fact that there may be a 
crystalline resonating period some- 
where in the high -frequency end of 
this curve using currently available 
titanates which may determine the 
upper operating limits. 

General Comments 

The dielectric amplifier is basic- 
ally a high -impedance voltage am- 
plifier, the magnetic amplifier a 
relatively low -impedance device, 
while the tube can be designed for 
either. 

Because the tube can be designed 
for both high and low impedances, 
it would normally be more com- 
patible to either amplifier in most 

FIG. 8-Dielectric characteristics of 
barium titanate 
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applications. It is obvious from the 
above that neither the dielectric nor 
magnetic amplifiers have the versa- 
tility of the electron tube. All three 
devices have their low-level ampli- 
fication limitations-the tube by 
shot noises, the magnetic by Bark - 
hausen and thermal noises and the 
dielectric by molecular disturbances 
caused by both electrical and ther- 
mal action. Barkhausen and ther- 
mal effects do limit the low-level 
signal amplification of the magnetic 
amplifier to around 10-18 watts. The 
low-level limit of the dielectric am- 
plifier has not been determined to 
date as the basic ceramics vary con- 
siderably, depending on the com- 
positions used to bring out different 
characteristics. 

Preliminary tests indicate the 
magnetic amplifier to be more suit- 
able for the lower frequencies 
although laboratory magnetic am- 
plifiers are now on life tests func- 
tioning at 200 kc with gains of 150 
per stage, excluding gains realized 
in the load circuit. Other tests with 
smaller gains are being made at 
1 mc. Figure 10 shows how dielec- 
tric amplifiers might be used in a 
broadcast receiver. The dielectric 
is also an excellent d -c amplifier. 

State of the Art 
Laboratory breadboard amplifiers, 

using presently available dielectric 
materials, show power gains up to 
one million per stage, with indica- 

tions of a possible upper frequency 
limit of around 10 mc. This mate- 
rial does, however, respond to modu- 
lations up to 3,000 mc. 

It must be understood, however, 
that these devices are in about the 
same stage of development as the 
electron tube was just prior to 
World War I. Many radiomen can 
still remember when it was neces- 
sary to remove the bases from 
electron tubes to permit them to 
function at 40 meters as late as 
1925. 

Research is continuing, not only 
with different combinations of mix- 
tures as previously mentioned, to 
produce certain tailor-made ferro - 
electric effects, but is also modify- 
ing some of the mixtures to the 
extent of transforming insulators 
to exhibit both ferroelectric and 
magnetic effects. 

No claim is made that the dielec- 
tric amplifier will provide a cure 
for all electronic ills. But, in cer- 
tain applications where the advan- 
tages outweigh the disadvantages, 
the dielectric amplifier with its ex- 
treme ruggedness and reliability 
will no doubt be put to use on a 
large scale. 

The material presented in this 
article is based on notes condensed 
from progress reports by various 
educational and industrial labora- 
tories engaged in the work described 
under contract with the Office of 
Naval Research. 
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Phosphor -Strip 
TRICOLOR TUBES 

New color -tv tubes designed by E. O. Lawrence employ grid of vertical wires to focus and 
deflect electron beam which excites color strips sequentially or simultaneously. New designs 
produce 12 by 16 -inch image. Single -gun version requires 440 volts for color deflection 

OLLOWING the initial announce- 
ment of the new Lawrence tri- 

color picture tube, reported in 
these pages' last month, engineers 
of the Chromatic Television Labor- 
atories have released information 
on the first production models of 
two tubes, which they plan to pro- 
duce in small quantities at the CTL 
plant in Stamford, Conn. 

The accompanying pictures show 
the constructional features of the 
tubes, which will be mounted in a 
22 -inch metal -cone envelope. Since 
details of the method of construct- 
ing the new screen assembly have 
not yet been made public, the photo- 
graphs show the screen assembly of 
the initial model of the tube', as 
produced by Professor Lawrence. 

Construction 
The heart of the new tubes is the 

screen assembly, details of which 
are shown in Fig. 1. The viewing 
screen is a flat plate of glass on 
which are deposited 800 vertical 
strips of phosphor which fluoresce 
individually in the primary colors, 
green, red and blue. There are 400 
green strips, each 0.0135 inch wide, 
and half as many red strips and 
blue strips twice as wide, as shown 
in Fig. 1. The rear surface of the 
phosphor is aluminized. 

Parallel to the phosphor screen 
and 0.4 inch behind is a grid of 
400 vertical wires. The grid is so 
mounted that the wires are accur- 
ately aligned with the phosphor 
strips. 

The grid wires serve three pur - 

Exploded view of proposed production model of Lawrence tube. Viewing screen and 
wire grid are mounted as subassembly within 22 -inch metal shell 

\52\\M\N\ \\. p ++runralnai ì .u... 

Edge view of screen assembly showing method of suspending grid wires on two sets 
of metal pins 
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poses : (1) they deflect the electron 
beam to the left or right as it 
passes between them, thus causing 
the color to shift from green to red 
or to blue; (2) they serve as one 
electrode of a post -acceleration sys- 
tem, which adds substantially to 
the brightness of the image avail- 
able with given power in the scan- 
ning system; and (3) they com- 
press the beam into an elliptical 
cross-section less than 5 mils wide, 
thus assuring that the beam falls 
only on the strip of the desired 
color. 

The grid wires are 8 mils (0.008 
inch) in diameter and are spaced 
40 mils on centers. The space be- 
tween adjacent wires covers a 

design to assure sharp focus at low 
accelerating voltage, is to be used 
in one production model. This gun 
operates at a second -anode voltage 
of 3,500 to 4,000 volts. This low 
value serves to lower the scanning 
power required, but a low value is 
required in any event to permit the 
grid -wire focusing action (Fig. 1) 
to take place. Optimum focusing 
takes place when the second -anode 
voltage of the gun is one fourth of 
the total accelerating voltage. 

The remaining three-quarters of 
the acceleration is provided by a 
post -deflection voltage of 10,500 to 
12,000 volts, the exact value being 
three times the gun accelerating 
voltage. The post -deflection poten- 

Rear view of screen subassembly, looking through wire grid. Phosphor strips are 
deposited on glass plate through silk screen 

green strip and half of the adjacent 
red and blue strips. Actually the 
space occupied by these portions of 
the three strips is 40.6 mils, so the 
phosphor screen is about a quarter - 
inch wider overall than the wire 
grid. The phosphor strips at the 
outer edges of the screen are thus 
displaced outward from the cor- 
responding grid wires, to accommo- 
date the angle of the scanning beam 
at maximum deflection. 

A single electron gun, of special 

tial is applied between the grid 
wires and the aluminized backing 
of the phosphor screen. The total 
cathode -to -screen voltage is, ac- 
cordingly, 14 to 16 kilovolts. 

Color -Deflection System 

The wires in the grid are divided 
into two groups, as shown in Fig. 
1, alternate wires being tied to- 
gether and connected to two termi- 
nals to which the color -deflection 
voltage is applied. The two sets of 

wires display a total capacitance of 
1,020 p,p.f which must be charged in 
the process of applying the color - 
deflection voltage. When no voltage 
is applied between the sets of grid 
wires, the beam passes undeflected 
between them and hits the green 
strips. 

To create red light, a color -deflec- 
tion voltage of 440 volts peak is 
applied between the sets of grid 
wires. This voltage causes the 
beam to move away from the nega- 
tively -charged wires and toward 
the positive ones. The beam is de- 
flected to the left when it lies to 
left of a negative wire, and to the 
right when it lies to the right of 
the same wire. The direction of 
deflection thus alternates across 
the grid, since the polarity of adja- 
cent wires is opposed. 

The red and blue strips are twice 
as wide as the green strips to give 
an equal amount of area for each 
color on the plate for monochrome 
display. 

To secure blue light, the polarity 
of the voltage applied to the sets of 
grid wires is reversed. To change 
from blue to red, the total color - 
deflection voltage required is 880 
volts, peak -to -peak. 

The color -deflection voltage is 
applied in synchronism with the 
color sequence used at the trans- 
mitting camera. In the field - 
sequential (CBS) system, succes- 
sive fields are scanned wholly in one 
primary color at 144 fields per 
second. Thus the color deflection 
is positive for 1/144th second to 
produce red, neutral for the same 
length of time to produce green, 
and negative for that time for blue. 
The whole color -deflection cycle con- 
sumes 3/144 second, and the funda- 
mental frequency of the deflection 
wave is 48 cps. 

Power Required 
The reactive power for color de- 

flection in this system can be com- 
puted simply on the basis that the 
major part (75 percent or more) of 
the power resides in the funda- 
mental frequency. Then the current 
generated by 880 volts peak -to -peak 
across 1,020 p.p.f is 880/(2 '2) X 
2i 48 X 1,020 X 10' = 96 micro- 
amperes and the reactive power is 
880/ (2V2) X 96 X 10-° = 3.1 re- 
active milliwatts. 

90 December, 1951 - ELECTRONICS 



The single -gun tube may also be 
used for dot -sequential color. The 
deflection voltage is a sine wave at 
the color subscarrier frequency, 
which is 3.89 me according to the 
tentative NTSC specifications. 
Since the reactive power required 
increases directly with the color - 
deflection frequency, the power in 
this case is 3.89 x 106/48 = 810,000 
times as great, or about 2,500 
reactive watts. 

This large requirement for re- 
active power is avoided in a three - 
gun form of the tube recently an- 
nounced by CTL. As illustrated in 
Fig. 2, three electron beams are 
formed in this tube by three elec- 
tron guns lying in a horizontal 
plane and so aimed that the beams 
converge on the space between two 
grid wires. The focusing action 
then applies individually to all 
three beams, which pass through 
the wires to the respective phosphor 
strips. In this case the strips are 
all of the same width and are ar- 
ranged in the order, red, green, 
blue, red, green, blue, etc. No color 
deflection is required and all the 
grid wires are connected together. 
This type of tube can form three 
primary -color images simultane- 
ously, and can operate readily with 
the constantluminance, a symmet- 
rical type of color sampling speci- 
fied in the NTSC field-test specifica- 
tions. 

Critical comment on the perform- 
ance of the Lawrence tube has 
pointed to the desirability of higher 
resolution in the grid and phos- 

FIG. l-In the single -gun tube, the 
beam is deflected to left or right to 
change colors. The projected electron 
beam is compressed as it passes be- 

tween the gr'_d wires 

When completely assembled, the two-part metal shell encloses the screen assembly. 
The ports visible in tre photographs are used for pumping down the experimental 

model of the tube 

phor-strip system to insure that the 
image displays all the detail inher- 
ent in the color television signal 
applied to it. It is planned to pro- 
duce, at a later date, a tube having 
a larger number of wires and 
strips, perhaps twice the present 

FIG. 2-In the three -gun version of the 
tube, three beams are aimed at the 
space between two grid wires and are 
focused simultaneously on the respec- 

tive phosphor strips 

number. This prospect raises the 
question of the color -deflection volt- 
age required if the wire grid has a 
substantially larger number of 
wires. 

The capacitance displayed by the 
grid varies inversely as the 
logarithm of the wire spacing di- 
vided by the wire radius, whereas 
the required deflection voltage de- 
creases directly with the wire spac- 
ing. As the number of grid wires 
is increased, these two tendencies 
oppose each other so far as the re- 
active power requirement is con- 
cerned. It can be shown, in fact, 
that for a given tube size, the re- 
quired color -deflection reactive 
power actually decreases as the 
resolution of the image is increased 
by increasing the number of grid 
wires and phosphor strips.-D.G.F. 

REFERENCES 
(1) Crosstalk, "Color Lines", ELEC- 

TRONIC9 p 81, Nov. 1951 and News of the Industry "Lawrence Tube Demonstrated", 
p 146, same issue. 

(2) A photo of the initial form of the tube appears on p 146, ELEvrnoÑics Nov. 1951. 
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Feedback Photometer 

Overall photograph showing optical system and associated electronic circuitry. The 
two source lamps are driven in out -of -phase oscillation through a push-pull 6L6 

amplifier when the circuit is not balanced 

P1IOTOMETRIC instruments, in 
general, suffer either from in- 

stability and drift or from objec- 
tionable complexity and cost. The 
arrangement shown in Fig. lA of- 
fers several advantages where accu- 
rate comparisons of light values 
are to be made quickly and with a 
reasonable amount of equipment. 

In this circuit the battery main- 
tains the light output of the two 
lamps above zero. A current in 
either direction in the transformer 
operates to support the battery cur- 
rent in the circuit of one lamp, and 
at the same time bucks the battery 
current in the other circuit. 

An alternating current in the 
transformer will therefore cause 
the lamps to flicker in opposite 
phases. At first glance this looks 
like an ideal way to avoid the com- 
plex and expensive optical systems 
sometimes used to achieve stability. 
Unfortunately there are a few bugs. 
When equal amounts of light from 
each lamp reach the phototube, the 
signal is not zero. In fact, it is 
quite substantial and double the 
frequency of the input signal. 

There are several reasons for 
this. For example, the heating rate 
of a tunsten lamp does not match 
its cooling rate nor will the color 
temperature of the hotter bulb 
match that of the colder bulb. Of 
even greater importance is the fact 
that the relation between light out- 
put and voltage is nonlinear. 

To use this circuit, these objec- 
tionable effects must be minimized. 
One can use lamps with fine fila- 
ments designed for rapid cooling 
and work at high temperatures and 
low frequencies but there will still 
be trouble at the balance point. If 
this is to be a null instrument, the 
signal at balance must be zero. 

Feedback 

If the input signal to the trans- 
former is a 60 -cycle signal, the out- 
put signal from the phototube in 
the out -of -balance condition will be 
a 60 -cycle signal also. What will 
happen if the phototube output is 
fed back to supply the transformer 
as shown in Fig. 1B? The photo - 
tube signal can exist in one of two 

FIG. 1 --Basic schematic shows how two 
lamps are made to oscillate out of phase 
when light reaching phototube from 

each is not equal 

By JOHN E. TYLER 
Research Laboratories 

Interchemical Corporation 
New York, N. Y. 

phases which are 180 deg apart. 
To understand the operation of this 
circuit, consider a short unidirec- 
tional pulse (indicated by the ar- 
row) in the primary of the trans- 
former. If the battery current is 
as shown, this pulse will induce a 
pulse in this same direction in the 
circuit of lamp 2 which will make 
lamp 2 brighter. Simultaneously, it 
will induce a pulse in the opposite 
direction in the circuit of lamp 1 

which will make lamp 1 dimmer. 
The net effect on the phototube is 

zero if the pulse is small and the 
original illumination from the two 
lamps was the same. But with the 
filter in the beam from lamp 1, the 
net effect will be an increase in 
light on the phototube. This gives 
ac new current pulse in the trans- 
former which can be in either 
direction depending upon the man- 
ner of connecting the phototube 
to the transformer. If it is in the 
same direction, lamp 2 will become 
still brighter, the net illumination 
will build again causing a third 
pulse, and if something else does 
not put a stop to it, the lamp will 
burn out. Fortunately it does not 
burn out. Its resistance is, of 
course, increasing as its tempera- 
ture increases requiring higher and 
higher voltages to maintain the 
current. Since no such voltages are 
available, the circuit soon ceases 
to build. 

At this point, the battery takes 
over. Lamp 1 has been driven well 
below battery voltage by the series 
of pulses but can now return to nor- 
mal brilliance. The first move in 
this direction, however, starts the 
cycle in reverse. In short, this cir- 
cuit will oscillate as long as the 
phototube sees unequal beams. If 
some means is provided for reduc- 

92 December, 1951 - ELECTRONICS 



Speeds Light Measurements 
Two lamps in out -of -phase oscillation indicate bridge unbalance and also serve as two - 

light source for comparison measurements. Versatile optical system provides means for 
spectrophotometric, colorimetric, reflectance and transmission measurements 

ing the beams to equality, Polaroid 
disks, for example, the circuit can 
be brought to balance, and the an- 
gular rotation of the Polaroid will 
be a measure of the transmission of 
the filter. 

If one goes beyond the balance 
point, a new situation exists. Going 
back to the previous analysis, the 
initial pulse still causes lamp 2 to 
increase in brightness, but the net 
effect on the phototube is a reduc- 
tion in illumination. The new pulse 
therefore operates to reduce the 
brightness of lamp 2 and hence the 
building process will not occur and 
the circuit will refuse to oscillate. 

A schematic diagram of a densi- 
tometer employing this circuit is 
shown in Fig. 2. The photographs 
show a closeup of the optical ar- 
rangement of a practical densito- 
meter and the densitometer with its 
associated electrical equipment. 

Optical System 

In the design of the optical sys- 
tem, light from the sample lamp Bl 
illuminates a circular stop S which 
for reflectance measurements is 
focused by a lens Li on the far wall 
of the integrating sphere. A second 
lens L2 carried in a rotatable disk 
can be introduced to refocus the 
light at the entrance port for trans- 
mission measurements. The atten- 
uating wedge is used for balancing. 
Standard lamp B. is located in a 
light -tight housing on one side of 
the sphere and illuminates the 
sphere wall through a small hole. 

The multiplier phototube is lo- 
cated at the back of the sphere 
where it can be illuminated by the 
integrated light from the sphere 
wall, but not by either beam di- 
rectly. Provision is made for intro- 
ducing color filters between the exit 

port of the sphere and the multi- 
plier phototube for abridged spec- 
traphotometric or colorimetric 
measurements. 

This optical design was chosen 
because it provides a constant level 
of illumination at the balance point 
regardless of the sample. Too much 
light on the multiplier phototube 
brings about great instability of 
the oscillator accompanied by hunt- 
ing and uncontrollable gyrations of 
the lamps. 

The lamp transformer is driven 
by -the power amplifier, a standard 
push-pull 6L6 amplifier, which in 
turn is driven by the voltage ampli- 
fier. The voltage amplifier contains 
two stages of 5693's, having a 
measured gain of 8,800. The multi- 
plier phototube is operated with ap- 
proximately 100 volts d -c per stage. 

Operating Procedure 

In the finished instrument, a 
housing around the sphere cuts out 
room light and provides a flat table 
for transmission samples. If reflec- 
tance measurements are required, 
the instrument can be placed in an 
upright position on the sample or it 
can be turned to a horizontal posi- 
tion with the sample held against 
the flat back by a spring clip (not 
shown) . 

The instrument is first balanced 
for zero density by mechanically 
adjusting the amount of light from 
the standard lamp. Electrical ad- 
justment of the lamps is reserved 
for balancing their color tempera- 
tures when color measurements are 
required. The reflectance port is 
filled with a white diffusing mate- 
rial when making this adjustment 
and also when making transmission 
measurements. The sample is next 
inserted and if oscillation has not 
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FIG. 2-Optical arrangement includes 
integrating sphere with attachments for 
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started spontaneously, the beams 
are thrown out of balance by turn- 
ing the density wedge. The density 
wedge is then turned slowly to- 
wards balance until the oscillation 
stops. The lamps themselves can be 
used as the balance -point indicator 
as the difference in brightness 
when oscillating or when operating 
on d -c is quite marked, and there is 
no appreciable dimming as the bal - 
lance point is approached. In fact 
the balance point is so sharp that 
one is in danger of passing it if the 
density wedge is turned too rapidly. 
An a -c voltmeter across one lamp 
can also be used as a balance indi- 
cator if one prefers this type of in- 
dicator. 

The instrument shown in the 
photograph above is still in the 
formative stage and will probably 
undergo many improvements and 
refinements. Specially designed 
lamps would be of great assistance, 
and could lead to a reduction in 
power requirements. 
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By JOHN L. GOFORTH 
Kay Electric Co. 
Pine Brook, N. J. 

THE SPEECH STRETCHER does for 
the ear what the slow-motion 

camera does for the eye. By means 
of electronic circuits the rate of oc- 
currence of speech may be slowed 
to one-half without losing the intel- 
ligence. The method of doing this 
is to play speech, recorded either on 
tape or disks, at one-half speed. 
This of course halves all of 
the frequencies in the original 
speech. Bandpass filters followed 
by frequency doublers are then 
used to double the frequencies com- 
ing from the recording, restoring 
the intelligence while keeping the 
rate still at only half that of the 
original sound. 

Applications 
The most obvious use for the in- 

strument is in the study of lan- 
guage and the methods of speaking 
used by the various language 
groups of the world. It is a great 
aid in transcribing dialects or un- 
written languages to standard 
phonetic symbols, as well as for the 
usual stenographic uses. For ex- 
ample, a secretary may type re- 
corded dictation quickly with the 

Speech Stretcher 

Sona -Stretcher unit, on table at right, accentuates speech mannerisms and habits. 
Untrained listeners using it hear more than skilled phoneticians hear in normal - 
tempo speech, because time available for reflection is greater than twice that with 

normal speech 

aid of a speech stretcher since the 
slower rate of presentation removes 
the necessity for repeating the ma- 
terial. 

One of the main uses is in the 
teaching of foreign languages. A 
beginning student is presented with 
new and unusual sound combina- 
tions in a new language, especially 
if the written language does not al- 
ways conform to the spoken word. 
The slow-motion effect of hearing 

sound is effective in exposing the 
actual phonetic construction of diffi- 
cult, elusive words and phrases. 

In the advertising field, the un- 
usual speech from the stretcher 
should serve to attract attention to 
a radio or tv commercial. 

Nature of Stretched Speech 

In the ideal case, speech from the 
stretcher should sound exactly like 
the original except that every word 

FIG. 1-Spectrograms of normal and stretched speech for the spoken word "zero" 
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for Language Studies 
Recorded speech is played back at half speed and frequencies are doubled in ten filter - 
doubler channels of superheterodyne amplifier to permit analysis of sounds, just as slow- 

motion camera analyzes motion. Instrument also aids typing of recorded dictation 

lasts twice as long. A practical 
sound stretcher must be a com- 
promise between several factors, 
one of which results in pitch halv- 
ing. This reduction in the funda- 
mental pitch of the voice gives 
what might best be described as a 
Southern drawl, but this does not 
interfere with the intelligence. The 
overall effect is that the person is 
speaking slowly and deliberately 
with a somewhat low-pitched voice. 

Spectrograms of the word "zero" 
are shown in Fig. 1 as heard nor- 
mally and as stretched. The dia- 
grams have a frequency scale in 
the vertical direction and a time 
scale in the horizontal direction, 
while the amplitude of a frequency 
component is shown as blackness. 
It is seen that the time scale oc- 
cupied by the stretched -sound spec- 
trogram is twice as long, while the 
frequency components fall at their 
proper place on the frequency scale. 
The vertical striations show voice 
pitch, which is the fundamental 
frequency produced by the opening 
and closing of the vocal cords dur - 
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(B) NORMAL RECORD OF SPEECH IS PLAYED 
BACK AT HALF SPEED 

FIG. 2-Systems for stretching speech 

ing voiced sounds. After stretch- 
ing, the pitch is one-half that of 
the original since the same total 
number of vocal cord operations 
takes place in twice the time. 

Choice of Techniques 

Somewhere in the speech -stretch- 
ing process there must be a record- 
ing and playback element, for there 
are- no electronic circuits that will 
change the time scale. Two possible 
methods of doubling the frequen- 
cies are shown in Fig. 2. 

In Fig. 2A the audio signal from 
a microphone is amplified and ap- 
plied to a number of bandpass 
filters in parallel. Each filter selects 
a part of the total frequency range 
and feeds this signal to a frequency 
doubler. Each bandpass filter must 
have a bandwidth less than one 
octave wide so that the inputs and 
outputs of the doubler do not over- 
lap on the frequency scale. Each 
doubler is followed by a second 
bandpass filter having twice the 
frequency range in cycles of the 
input bandpass filter. 

Filters are necessary after the 
doublers to remove the difference 
components generated when more 
than one frequency is applied to a 
doubler. For example, suppose one 
of the bandpass filters has a fre- 
quency range of 1,000 to 2,000 cps 
and the signal being applied has 
components at 1,000 and 1,500 cps. 
In the output of the doubler there 
will then be the desired 2,000 -cps 
and 3,000 -cps doubled frequencies, 
as well as the sum and difference 
frequencies of 500 and 2,500 cps. 
The output bandpass filter serves 
to remove the unwanted difference 
component. Unfortunately the sum 
component always falls in the 
doubled frequency range, although 
its amplitude is small compared to 
the doubled component. 

Given a sufficient number of 
filter -doubler channels, the output 
of the system will be like the input 
except that every frequency com- 
ponent will be doubled. If this out- 
put is recorded it may be replayed 
at one-half speed, which will reduce 
the frequencies to the original 
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FIG. 3 -Arrangement of stages in the speech stretcher described in this article 
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range and double the time scale. 
In Fig. 2B is shown a similar 

system except that the material is 
previously recorded and reproduced 
at one-half speed into the input of 
the speech stretcher. The filter - 
doubler systems required for this 
and the previous method are bulky 
and expensive due to the large in- 
ductances required for a bandpass 
filter in the low audio range. 

Superhet System Used 

In Fig. 3 is shown the speech 
stretcher system used in the instru- 
ment to be described, called the 
Sona -Stretcher. The main feature 
is a modulator and oscillator used 
to translate the audio -frequency 
range to the low radio -frequency 
range where a bandpass filter is 
small and easy to construct. A half - 
speed playback feeds previously 
recorded material through an am- 
plifier to a modulator, where it is 
mixed with a 17.5-kc carrier from 
an oscillator. The audio range (50 
to 2,500 cps due to the one-half 
speed playback) is thus translated 
to the sidebands around 17.5 kc, 
of which only the upper sideband 
from 17.55 to 20.00 kc is used. A 
number of bandpass filters select 
portions of this sideband frequency 
range to be applied to the fre- 
quency doublers. The outputs of 
the doublers are recombined in a 
tuned circuit, amplified and applied 
to a demodulator along with the 
second harmonic of the oscillator 
to recover the audio frequencies. 

One important feature of this 

system may not become apparent 
until a numerical example is con- 
sidered. If the frequencies 1,000 
and 1,500 cps are considered, the 
modulator and oscillator translate 
these to 18.500 and 19.000 kc. 
When these are applied to- the 
doubler, we get 37.000 and 38.000 
kc as the desired doubled com- 
ponents, and 500 cps and 37.500 kc 
as the sum and difference com- 
ponents. The 500 -cps component is 
easily removed in one tuned circuit 
common to all doublers. 

The other frequencies, when 
demodulated with the 35.000-kc 
second harmonic from the oscil- 
lator, give 2,000, 2,500, 3,000, 
34,500 and 35,500 cps, the last two 
being inaudible. The process of 
translating the frequency range be- 
fore the filter -doubler channels has 
thus eliminated the need for a 
second set of bandpass filters fol- 
lowing the frequency doublers. In 
all cases, two frequencies present 
in the same filter channel give 
rise to a sum cross -modulation 
product which falls in the doubled 
frequency range. 

A factor to be considered in de- 
signing a speech stretcher is the 
great advantage of using previ- 
ously recorded material. The com- 
mercial field includes large numbers 
of recorded speeches and dramatic 
material, as well as language in- 
struction records. To use record- 
ings made at 78 rpm, a phonograph 
player may be modified to operate 
at 39 rpm, although only a slight 
loss in naturalness is noticed if 

PREAMP 

+25oV 

o 
INPUT FOR 8 
MAGNETIC ó 
PICKUP 

W 
ZFA-F AMP 

2 
22,000= W ? 

10 

D.z4 ¡- 
50,000 

V, 

6SC7 a 

100.000 

A -F AMP AGC AMP AGC RECT 

'10 

66,000 

+250V 
1.0 05 +250 V 

47,000 
002 

0.01 
0 
ó 

MEG V5 

4,700 6SN7 

1,000 

MEG 

0.01 

H F 

BOOST 0.005 
47,000 

OSr- 
UTC 
A26 

, 

-2çOV 
0 TO MODULATOR 

FIG. 4-Audio amplifier and fast -acting automatic gain control circuit arrangement 
used to insure that all ten filter -doubler channels operate at about the same high level 

they are played at 33 1/3 rpm. For 
tape recordings, the standard 
speeds of 15 inches per second and 
7.5 inches per second are exactly 
the required ratio. 

Filters and Doublers 

A single -frequency tone fed into 
the input of an ideal speech 
stretcher should give a tone having 
twice that frequency at the loud- 
speaker. If we insert a complex 
sound made up of a fundamental 
and the harmonics of that funda- 
mental, the circuits must double 
each component and recombine 
them in the proper phase in order 
to reproduce that sound exactly. To 
even approach that ideal, it is 
necessary to use filter -doubler chan- 
nels which have a bandwidth less 
than the separation of the har- 
monics of the complex signal. This 
restriction is necessary because 
practical doubler circuits produce 
sum and difference frequencies as 
well as the double -frequency com- 
ponents. 

Two adjacent harmonics of a 
complex signal appearing in the 
same filter will produce in the 
doubler or other nonlinear element 
a difference frequency equal to 
the fundamental. Since this is at 
one-half the desired frequency due 
to the one-half speed playback, the 
result is an apparent lowering of 
the fundamental frequency in the 
output to one-half that of the 
original sound. 

If we consider speech as made up 
of the pitch and the harmonics of 
the pitch (which may be considered 
true for the vowels and voiced 
sounds), then a speech stretcher to 
handle a bass voice might require 
filter -doubler channels having 100 - 
cps bandwidth. If the audio range 
is taken as up to 5,000 cps, then 
50 channels would be required to 
reproduce the voice without pitch 
halving. 

If such a device were practical, 
it is interesting to note what would 
happen to the consonants and im- 
pulses of the unvoiced sounds in 
speech. When sounds have a more 
or less continuous spectrum the 
concept of frequency doubling has 
little meaning. Sounds of transient 
nature would be seriously modified 
due to the long time constant asso- 
ciated with a narrow -bandwidth 

.r 
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filter and the lack of uniform phase 
response through the filter -doubler 
channels. Therefore, a practical 
speech stretcher must have filter - 
doubler channels which are a com- 
promise between the narrow band- 
width desired to avoid pitch halving 
and the wide bandwidth necessary 
to respond to the transients asso- 
ciated with the consonants and 
stops of speech. 

A -F and AGC Circuits 
The main audio amplifier of the 

Sona -Stretcher consists of a pre- 
amplifier for the magnetic pickup, 
two stages of amplification and an 
automatic gain control amplifier 
and rectifier, as shown in Fig. 4. 
The crossover frequency of the pre- 
amplifier has been lowered to com- 
pensate for the one-half frequency 
range at the input due to the reduc- 
tion in speed of the playback 
turntable. 

To insure good doubling action, 
the filter -doubler channels should 
be operated at a high level. Two 
features insure that all the chan- 
nels operate at about the same 
level. A fast -acting automatic gain 
control circuit increases the aver- 
age power relative to the peak 
power in speech. A high -frequency 
preemphasis or boost circuit com- 
pensates for the relative concen- 
tration of power in speech at the 
low frequencies. 

The age circuit consists of an 
amplifier and rectifier controlling 
the gain of pushpull 6L7's in the 
main audio amplifier. The high - 
frequency boost is supplied by a 
tuned circuit connected across the 
audio transformer. 

The remaining stages of the 
speech stretcher are shown in Fig. 

5. The high -stability oscillator pro- 
vides output at 17.5 kc from the 
grid -cathode circuit, while 35-kc 
output is taken from the tuned 
plate circuit. The modulator is a 
copper -oxide varistor balanced to 
prevent the carrier from appearing 
in the filter -doubler channels. Its 
tuned output circuit, peaked at 19 
kc, selects the upper sideband 
15.550 to 20.000 kc and gives addi- 
tional boost to the high audio fre- 
quencies. 

The modulator is followed by 
three stages of i -f amplification 
ending in push-pull output from V,, 

to drive the filter -doubler channels. 
Each filter consists of three loosely 
coupled tuned circuits having the 
following center frequencies and 
bandwidths. 

Channel No. Center Freq Bandwidth 
1 17.600 kc 100 cps 
2 17.725 150 
3 17.875 150 
4 18.050 200 
5 18.275 250 
6 18.525 250 
7 18.800 300 
8 19.100 300 
9 19.450 400 

10 19.900 500 

The filters are operated balanced 
to ground, thus providing push-pull 
output voltages to operate the fre- 
quency doublers. Resistors at the 
input to each filter provide de - 
coupling and impedance matching 
for each channel. A doubler con- 
sists of two crystal rectifiers con- 
nected in the usual full -wave rec- 
tifier circuit. In this case the hum 
is the desired output, while the 
direct current is bypassed to 
ground through a 5-mh, 0.003-µf 
tuned circuit which is tuned to 
accept the frequency band 5 kc 
wide centered at 37.5 kc. 

Resistors at the output of each 
doubler may be adjusted to corn - 

pensate for variations in gain 
through each filter and to adjust 
the overall system frequency re- 
sponse. Some of the boost given to 
the high audio frequencies in the 
audio amplifier is removed here. 
The attenuation loss in the filters 
is made up by two additional stages 
of i -f amplification at the doubled 
frequency. The last stage is trans- 
former -coupled to the demodulator. 

The demodulator is also bal- 
anced, although in this case it is 
balanced against the incoming sig- 
nal frequencies, since the differ- 
ence frequencies produced in the 
doublers are in the audio range. 
The i -f amplifier has very low gain 
in the audio range, but some of the 
cross -modulation products may get 
through to be applied to the de- 
modulator and thus to the high - 
gain audio amplifier. The carrier 
at the demodulator is the second 
harmonic of the carrier at the 
modulator, both produced by the 
same oscillator. Signals from the 
i -f amplifier in the range 35.100 
to 40.000 kc beat with the 35.000-kc 
carrier to produce the output audio 
range of 100 to 5,000 cps. The 
response of the final three -stage 
audio amplifier is shaped to remove 
the boost applied at the high fre- 
quencies in the first audio ampli- 
fier. A 20-mh, 0.0011-µf tuned 
circuit in the 1st a -f plate circuit, 
series -resonant at 35 kc, eliminates 
the large 35-kc carrier applied to 
the input of the audio amplifier. 
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,AUTOMATIC impedance -matching 
devices are desirable in match- 

ing the input impedance of a given 
antenna to the characteristic im- 
pedance of a given feeder line, in 
matching the load impedance of di- 
electric heating equipment to the 
output impedance of the heating 
generators or to the characteristic 
impedance of associated transmis- 
sion lines and in power -factor cor- 
rection in power distribution sys 
terns. 

This article presents a solution to 
the specific problem of automati- 
cally matching the input impedance 
of a 35 -foot whip antenna to a 50 - 
ohm coaxial transmission line at 
all frequencies in the 2 -to -18 me 
band. 

General Considerations 
Figure 1 shows the impedance 

characteristic of the 35 -foot whip 
antenna as measured with a Gen- 
eral Radio type 916-A impedance 
bridge. It also shows the range of 
resistive and reactive components 
of terminal impedance to a 50 -ohm 
line that are considered tolerable. 
These limits correspond to an im- 
pedance match of such accuracy 
that the standing -wave ratio on the 
line will not exceed 1.25 at any fre- 
quency in the 2 -to -18 me band. 

The block diagram of the auto- 
matic impedance -matching unit is 
shown in Fig. 2. A breadboard 
model of the unit with only the 
shunt coil used in the 2 -to -3 me 
range connected is illustrated. 

With the exception of the motors 
and gear trains, all components of 
this unit were designed and devel- 
oped specifically for the problem at 
hand. The cantilever matching net- 
work was chosen because of its 
broad -band possibilities and be - 
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Complete matching equipment shown with one shunt coil in foreground. Sensing 
unit and servo amplifier at right, antenna lead at left 

Automatic 
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cause it lends itself well to the re- 
quirements of a servo -driven unit. 
The sensing unit was developed as 
two detectors because of the neces- 
sity for correcting both magnitude 
and phase angle of the load imped- 
ance. The servo amplifiers were de - 
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FIG. 2-Diagram showing the equip- 
ment elements making up an automatic 

impedance -matching device 

signed to give maximum stability 
and dependability for a minimum 
size and weight while maintaining 
adequate sensitivity and power out- 
put capability. 

The results obtained with this 
unit are shown in Fig. 3, a graph 
of standing -wave ratio on the 
feeder line as a function of fre- 
quency at balance condition. Data 
for this curve were obtained in the 
following manner: 

The transmitter was connected to 
the antenna via the feeder line and 
the matching device as shown in 
Fig. 2. The transmitter was turned 
on and the servo systems were al- 
lowed to come to balance. The line 
was then disconnected from the 
sensing unit and the input imped- 
ance to the antenna including the 
matching device was measured. 
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Top and bottom chassis views of the servo amplifier showing simplicity of controls and wiring. This is the same equipment as that 
pictured to the right of the opposite page 

Impedance Matcher 

Device matches the input impedance of a 35 -foot whip antenna to a 50 -ohm coaxial trans- 

mission line at all frequencies between 2 and 18 mc. Unit can also be adapted to different 

frequency range, power level, type of load and transmission line for other communications 
and industrial applications 

This was the terminal impedance to 
the 50 -ohm line when the transmit- 
ter was in operation. The standing - 
wave ratio on the line was calcu- 
lated from the known characteristic 
and terminal impedance and the 
procedure was repeated at close f re - 

9 quency intervals throughout the 
2 -to -18 me band. Two measure- 
ments of this type were obtained at 
frequencies higher than 18 mc; one 
at 22.9 mc and the other at 25.9 mc. 
The standing -wave ratios were 1.1 
and 1.16 respectively, indicating 
satisfactory operation from 2 to 26 
mc. 

Further checks were made to in- 
sure operation at all frequencies. 
The transmitter was turned on and 
the matching unit was allowed to 
come to balance. The transmitter 

was loaded into the properly termi- 
nated line so that its power output 
was at or slightly above rated value. 
Then the transmitter was switched 
to half -power operation and the fre- 
quency was varied continuously 
under key -down operation. The 
final stage of the transmitter was 
tuned as the frequency was varied 
so that the power output remained 
essentially constant. The automatic 
matching device followed the trans- 
mitter through the entire 2 -to -18 
mc band. Impedance measurements 
described as the basis for Fig. 3 
were made at intervals of 500 kc to 
check the accuracy of the unit. At 
no time was an impedance meas- 
ured that produced a standing -wave 
ratio greater than 1.2 on the feeder 
line. 

In addition, the unit was used to 
match the antenna to the line under 
conditions of varying load imped- 
ance at fixed frequencies. The con- 
nections of Fig. 2 were made, the 
transmitter was turned on and the 
unit was permitted to come to bal- 
ance. Then a large crane boom, 
with pulley lowered beside the an- 
tenna, was swung back and forth 
in the immediate vicinity of the an- 
tenna. The unit followed the 
change in impedance of the antenna 
owing to the proximity effect of the 
boom without allowing the terminal 
impedance of the transmission line 
to change appreciably. This check 
was repeated at frequency intervals 
of 1 mc through the 2 -to -18 mc 
band. 

Assuming the input impedance to 
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the antenna plus the cantilever net- 
work can be made equal to the char- 
acteristic impedance of the feeder 
line by varying the reactances of 

the two branches of the cantilever 
circuit, ordinary circuit analysis 
yields the following equations for 
this assumed condition xF, = 

Special oil -filled capacitor used in canthever network 

Detail of sensing unit, phase -angle at left and magnitude at right 

ROXA±[R4RA(RA'-RORA-I- X42)14 

RA - Ro 

- XP(RA2 + XPXA + X82) 
Xs RA' + (XP + XA)2 (2) 

where Xp = the reactance of the parallel 
branch of the cantilever net- 
work 

Xs = the reactance of the series 
branch of the cantilever net- 
work 

Zo = R o+ j0 = the characteristic im- 
pedance of the feeder line 

ZA = RA + j XA = the complex im- 
pedance of the antenna alone 

The solutions to Eq. 1 and 2 were 
plotted as functions of frequency, 
with frequency varying from 2 to 
18 mc. These curves of required X, 
and Xs were used to determine the 
electrical properties of the canti- 
lever circuit components. The com- 
ponent values are listed in Fig. 4, 
which is a schematic diagram of the 
variable cantilever circuit. This 
combination requires two relays 
and associated switches for chang- 
ing the shunt -branch inductance to 
obtain complete coverage for the 
2 -to -18 mc band. The switching 
control is mounted on the transmit- 
ter in the breadboard model but 
could be incorporated into the 
transmitter band -switching mech- 
anism. Slight variations in the 
sizes of the individual shunt coils 
are necessary to tailor a given unit 
to the particular bands of individ- 
ual transmitters. 

The fixed coils of the shunt 
branch are formed from i -in. sil- 
ver-plated copper tubing. Values of 
Q range from 550 to 700 for these 
coils. The series coils are wound 
from No. 8 copper wire and have 
Q's of about 450. 

The variable capacitors are iden- 
tical, with a tuning range of 23 to 
1,300 µu.f, a minimum voltage 
breakdown strength of 10,000 volts, 
and special construction to insure 
a smooth curve of capacitance as a 
function of degrees rotation. Con- 
struction details of one of these 
capacitors are shown, including the 
offset shaft, variable plate size, and 
variable spacing between plates. 
These capacitors were designed es- 
pecially for this problem because 
no capacitors on the market pos- 
sessed all the requirements of the 
matching. unit. A patent applica- 
tion has been filed on their design 
and construction details. 

The dielectric material in these 
capacitors is Dow -Corning 500 

J 
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fluid, a silicone oil with excellent 
electrical and thermal properties. 
The plates are made of aluminum 
0.04 inch thick and the shafts and 
spacers are made of steel. The cy- 
lindrical case is made of Lucite and 
the ends of polystyrene. Connection 
to the rotor plates is made through 
a low -loss, high -current capacity 
mercury contact developed espe- 
cially for these capacitors. 

Impedance Sensing Circuits 

Figure 5A shows a diagram of 
the phase -angle detector for which 
the mechanical construction of the 
circuit is also illustrated. Ultra- 
high -frequency techniques have 
been applied to good advantage 
here. The primary coil is merely a 
4i -inch length of the center conduc- 
tor of the line. The secondary is a 
single turn 4i x 2i inches, center - 

serves as the dielectric. 
This circuit is electrically very 

similar to an f -m discriminator, the 
difference being that in this case 
the difference in voltages applied to 
the diodes is due to a phase angle 
between line voltage and line cur- 
rent instead of a variation from a 
mean frequency. Use of a vector 
diagram in Fig. 6 simplifies expla- 
nation of the operation of Fig. 5A. 

The voltage applied to D, is the 
vector sum of V02, a voltage in 
phase with the line voltage, and 
VL^A, an induced voltage that leads 
the line current by 90 deg. Simi- 
larly, the voltage applied to D2 is 
the vector sum of V82 and VLIA, an 
induced voltage that lags the line 
current by 90 deg. The d -c output 
is the difference in magnitude of 
these two rectified voltages. 

A study of the vector diagram re- 
veals that as the phase angle goes 
to zero when the load becomes 
purely resistive, the output of the 
circuit goes to zero and that the 
sign of the error voltage is depend- 
ent upon the sign of the phase 
angle. These are the two prime 
requisites of a device that must 
control a servo system to correct 
the phase angle to zero. 

Another desirable feature of this 
circuit, as can be seen from the vec- 
tor diagram or from a mathemati- 
cal analysis, is that the sensitivity, 
defined by the rate of change of 
voltage out with respect to a change 
in phase angle, occurs in the neigh - 
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F'IG. 6-Vector diagram to show opera 
Lion of sensing unit as explained in text 

borhood of zero phase angle. This 
permits extremely accurate phase - 
angle correction. The circuit has no 
critical components. Adjustment 
for initial balance of zero output at 
zero phase angle is accomplished by 
varying the spacing, hence the elec- 
tromagnetic coupling, between Li 
and LIA and between L, and L28. 

The impedance magnitude detec- 
tor circuit is similar to a Wheat- 
stone -bridge arrangement. It is 
shown schematically in Fig. 5B and 
the photograph. The voltage ap- 
plied to D3 is a constant fraction of 
the line voltage, determined by the 
ratio of C, to CF. The voltage ap- 
plied to D. is the voltage drop 
across the 1 -ohm resistance R3 in 
series with the line. The ratio of 
C, to Ce is approximately 1 to 50. 
Thus, when the total load imped- 
ance, measured at the output of the 
sensing circuit, is 50 ohms, the volt- 
age applied to D. is 1/51 VI.,,,,,, the 
same magnitude as the voltage ap- 
plied to D,. The d -c output voltage 
is then zero. The accuracy of this 
circuit is such that at present the 
ratio of C, to C, is set at approxi- 
mately 1 to 49. Then at balance con- 
dition the impedance seen by the 
sensing unit is 49 ohms. The ter- 
minal impedance to the feeder line 
is then 49 plus the 1 -ohm series re- 
sistance, or 50 ohms. 

If the total load impedance is 
greater than 49 ohms, the voltage 
applied to D. is less than the volt- 
age applied to De and the output 
voltage is positive. Conversely, if 
the load impedance is less than 49 
ohms in magnitude, then the volt- 
age applied to D. is greater than the 
voltage applied to D3 and the out- 
put voltage is negative. This is the 
desired response for any unit that 
must control the magnitude of the 
terminal impedance of the line 
through a servo system. 

It has now been established that 
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FIG. 7 -Servo amplifier circuit. This is similar in function to the one actually used, 
but improved in simplicity and compactness 

when the output of both sections of 
the sensing unit is equal to zero 
the terminal impedance of the 
feeder line must necessarily be 50 

ohms in magnitude and have a 
phase angle of zero degrees. This 
is the condition for a perfect match 
between antenna and feeder line. 

The purpose of the potenti- 
ometer R3 is to set the impedance 
magnitude detector up for initial 
balance at a terminal impedance of 
50 ohms to the line. Use of this 
potentiometer permits some varia- 
tion in the fixed ratio of C, to C. or 
some variation of R. from 1 ohm, 
thereby making the circuit compo- 
nents less critical. 

Physically the circuit is rugged, 
simple, and contains no vacuum 
tubes. The only critical components 
are the resistance R. and the capaci- 
tor C,. The resistance R. must be a 
composite resistor with the detector 
D, inside it and C, must be an air - 
dielectric or some equally low -loss 
capacitor. The construction details 
of these two components were the 
result of considerations of the di- 
electric and electromagnetic field 
configurations and must be care- 
fully followed if satisfactory opera- 
tion is to be obtained over a wide 
frequency range. 

Servo Amplifiers 

The servo amplifiers, too, were 
developed specifically for the prob- 
lem under consideration, but are 
unusually well adapted to nominal 
power applications throughout the 
servo field. The two amplifiers are 
identical. The circuit described is 
that of an improved, compact type 
shown in Fig. 6. Any error voltage 
changes the bias on V,,, thereby 

changing the gain of this triode. 
This results in an a -c output across 
the secondary terminals of the 
transformer T_. Components R. and 
C, form a phase -shifting network 
and V2, and V23 are voltage amplifi- 
ers with a gain of about 8 per stage. 
The sensitivity of the bridge ar- 
rangement permits the use of low - 
gain stages, which increases the 
stability and, by permitting the 
use of a rugged voltage amplifier 
tube, improves the ruggedness of 
the amplifier. 

Tubes V8, and V.B are cathode fol- 
lowers in parallel, giving an output 
of approximately 2 watts, delivered 
at about 50 volts rms. It is essen- 
tial to use type .5692 tubes in the 
bridge arrangement of either am- 
plifier, or some other tube with 
equally good stability and micro - 
phonic characteristics, but it has 
been found experimentally that 
regulated plate supply voltage is 
unnecessary in the improved ampli- 
fier. Plate voltages may vary from 
190 volts to 280 volts without dis- 
turbing either balance or smooth- 
ness of operation. 

Servo Drive Mechanisms 

The servo motors are 75/115 volt, 
2/5 watt, 60 -cycle, 2 -phase, 2 -pole 
induction motors purchased from 
the Diehl Mfg. Co. The gear trains 
are miniature speed reducers pur- 
chased from the Metron Corp. Both 
are zero backlash trains and the re- 
duction ratios are 729 and 243 for 
the shunt and series capacitors re- 
spectively. 

These drives were chosen to give 
minimum matching time without 
danger of hunting in the servo sys- 
tem, due consideration being given 

to the driving power required and 
to the physical size and weight of 
the completed unit. The time neces- 
sary to match the antenna to the 
line is from 2 to 15 seconds in the 
breadboard model, depending on the 
frequency of operation, the posi- 
tions of the capacitors at the begin- 
ning of the matching cycle, and the 
power output of the transmitter 
during the tuning cycle. Average 
matching time is 5 to 7 seconds and 
individual tuning cycles seldom ex- 
ceed a 10 -second time limit. 

The device described here was de- 
signed specifically to meet the 
requirements of a 35 -foot whip an- 
tenna, a 50 -ohm coaxial transmis- 
sion line, and a transmitter whose 
power output is 200 to 700 watts 
and whose frequency range is 2 to 
18 mc. The unit can be adapted to 
different frequency ranges, differ- 
ent power levels, various types of 
loads, and different transmission - 
line characteristic impedances with 
only minor circuit changes. For 
example, if the characteristic im- 
pedance of the line had been 72 
ohms, it would have been necessary 
to make the ratio of CB to C, equal 
to approximately 71 to 1 instead of 
49 to 1. 

From the experiments performed 
to date it can be concluded that the 
limit of application of the automatic 
impedance -matching device and the 
efficiency and accuracy of the device 
depend primarily on the electrical 
properties that can be built into 
matching -circuit components. Some 
of these critical properties are: 
tuning range, dissipation factor and 
voltage -breakdown strength obtain- 
able in continuously variable capaci- 
tors of acceptable physical size, the 
Q and high natural -resonant fre- 
quencies obtainable in inductances 
of equally acceptable physical di- 
mensions. 

The author wishes to acknowl- 
edge the diverse contributions of 
the following persons to the devel- 
opment of the automatic impedance - 
matching device: C. B. Davis, C. L. 
Spencer, F. J. Shanahan and Bert 
Fisk of Naval Research Laboratory, 
W. J. Rosch and G. D. Greenwood, 
presently with the Bureau of 
Ships, Navy Department, and J. A. 
Edinburgh, presently with Wichita 
Research Foundation, Wichita, 
Kansas. 
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IMPROVING 

A FILM -CAMERA CHAIN 
Refinements in the camera control circuits of the iconoscope television film camera allow 
full use of its capabilities. Increased sensitivity, no clipping of black peaks, registration 
adjustment while on the air and compensation for white compression are results of 

circuit modifications 

PRACTICAL experience with the 
iconoscope film -camera chain, 

RCA type TK -20A, has resulted in 
the development of refinements in 
the camera control circuits. Each 
modification contributes to the flex- 
ibility and/or stability of operation. 

The following modifications will 
be discussed: a d -c supply for bias 
lighting, fixed minimum setup, 
iconoscope centering filters and 
white stretching. 

Bias Lighting 

Bias lighting or back light is 
essential to the realization of the 
full capabilities of the iconoscope 
film -camera chain. When properly 
adjusted, bias lighting will increase 
the sensitivity of the iconoscope by 
as much as two to one, reduce shad- 
ing requirements, increase the 
memory or storage capacity of the 
mosaic and smooth out the flicker 
produced by motion picture projec- 
tion. 

The bias light is a source of con- 
trolled intensity illuminating the 
rear surface of the mosaic and the 
glass walls whereas the photosensi- 
tive front surface of the mosaic re- 
ceives light only from the image 
focused on it. The walls of the 
iconoscope are coated with a thin 
layer of cesium in the manufactur- 
ing process and unless these photo- 
sensitive electrons are released by 
some means such as the bias light, 
they will tend to subtract from the 
electric field available at the col- 
lector anode for attracting secon- 
dary -emission photoelectrons from 

By C. J. AUDITORE 
Television Facilities Engineer 

Station WOR-TV 
New York, N. Y. 

the mosaic. The bias light, there- 
fore, serves to increase the effic- 
iency of the storage action in the 
iconoscope. 

Many iconoscope film -camera 
units employed at the present time 
use an a -c source of 117 volts rms 
for excitation of the bias lighting 
lamp. Unfortunately, a 60 -cps hum 

component is introduced which evi- 
dences itself in the form of a dark 
horizontal shading band in the pic- 
ture. This trouble is eliminated by 
providing a d -c source of excitation 
for the lamp. The circuit shown in 
Fig. 1 has been installed in the 
film camera controls at WOR-TV 
and has proven to be a good 
expedient. 

A surge -current limiting resistor 
is required to prevent damage to 
the rectifier unit. The 50 -ohm 10 - 

Type of film -camera control unit on which modifications were made 
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watt resistor was chosen to limit 
the maximum available voltage 
across the lamp to 100 volts. 

The rectifier specified has a 600 - 
ma rating as against a full -load 
requirement of 400 ma. Physical 
limitations necessitated vertical 
mounting of the rectifier unit with 
the plates horizontal. Because of 
the reserve capacity and the place- 
ment of the unit in a relatively open 
space, the vertical mounting has 
not been disadvantageous. 

Setup is the guard area observed 
on the cro waveform monitor be- 
tween the reference black level 
(corresponding to the specified 
maximum excursion of the picture 
signal in the black direction) and 
the blanking level (the level of the 
signal during the blanking inter- 
val). Usual operating practice 
calls for a setup of from five to ten 
percent of the signal amplitude at 
the reference white level (the speci- 
fied maximum excursion of the pic- 
ture signal in the white direction). 
Setup may be further defined as the 
operating tolerance in the manual 
adjustment of the pedestal in that 
part of the system where the d -c 
picture component is inserted. It 
insures that no black peaks in the 
actual picture signal are clipped off. 

Fixed Minimum Setup 

A convenient means for auto- 
matic insertion of fixed minimum 
setup is shown in Fig. 2. The cir- 
cuit makes use of the sync -amplifier 
stage V. which is available to mix 
sync with the picture at the cam- 
era -control unit. This method of 
sync mixing is seldom used since 
sync can be combined with the pic- 
ture externally in a number of ways 
and usually is. Therefore V. is 
readily modified to perform the role 
of an automatic fixed -minimum set- 
up mixer. 

A clean pedestal is desired for 
the setup and the 1N54 clipping 
diode insures this. In addition, by 
varying the amount of clipping with 
R., the setup level can be controlled 
from a maximum value down to 
zero. The 20 and 50-µf by-pass 
capacitors were added to obtain 
sufficient signal in the output cir- 
cuit of V. 

The manufacturer has recently 
engineered a fixed setup circuit for 
the current film -camera chain pro- 

duction. The sync -mixing feature 
of V. has been retained and a 6AG5 
setup amplifier stage using R. as a 
common plate load has been added. 
The signal take-off at the kinescope 
blanking amplifier V, is similar but 
lacks the desirable clipping feature. 
The 6AG5 is installed in place of 
V,, a 6AL5 clipper in the video cir- 
cuit. The 6AL5 has been replaced 
with germanium diodes. 

Centering Filters 

Iconoscope centering is accom- 
plished by introducing a direct cur - 

FIG. 1-Direct voltage supply for bias 
light. Mount rectifier Radio Receptor 
type Q5B1S1BMO in place of original 
Cc, (schematic diagram of film -camera 
control) and relocate C1 behind the 

heater transformer 

KINESCOPE 
BLANKING 
AMPLIFIER 

le6SN7GT 
V9 DISCONNECT 

270 .i 
y,}, F 

e IN 54 

SYNC INPUT 

SETUP AMP 
426SN7GT 

R49 
Roe 1.500 

0 949 

680 220 

34 
390 82 

-r-r^-- +- 
o 

H I.- I,.. 

+ +280v 
50 

SETUP 
LEVEL 

FIG. 2-Circuit for automatic insertion 
of fixed minimum setup in original 

equipment 

ICONOSCOPE 
HORIZONTAL 
CENTERING 

ICONOSCOPE 
VERTICAL 
CENTERING NEGATIVE - CENTERING 

VOLTAGE 
RI 

20 

PIN 20 

10 

1W 

()l 
ì,O00 

10 

w 

PIN II PIN IF 

FIG. 3- Iconoscope centering filters 

rent into the deflection coil circuits 
by means of the wire -wound poten- 
tiometers R11, and R,,,. The direc- 
tion of this current flow in the 
horizontal deflection coil is revers- 
ible by virtue of the center -tap con- 
nection to R,1,. The voltage across 
R,,, and R,,, is developed by the 
plate -current return to ground and 
is of negative polarity. 

Proper centering and positioning 
of the iconoscope scanning raster 
is a matter which should normally 
be attended to prior to airing the 
picture. It is not always possible 
to achieve perfect registration with 
slides and films of the variety which 
are available for television pro- 
gramming and it is desirable for 
the operator to be able to discreetly 
position the picture as required, 
while it is being aired. This will 
result in objectionable disturbances 
in the picture unless filters such as 
those illustrated in Fig. 3 are em- 
ployed. 

The manufacturer has issued a 
field -change notice recommending 
the installation of 1,000-µf capaci- 
tors as shown. Further, it has been 
suggested that four -watt Mallory 
units would stand up better than 
the original two -watt centering 
potentiometers. Unfortunately, the 
four -watt units are not easily in- 
stalled side by side in place of the 
original smaller components. Some 
minor alteration with a file is 
required. 

The 10 -ohm 1 -watt resistors were 
added to improve the filtering ac- 
tion by bringing up the d -c source 
impedance. The location of the new 
components is not critical. In this 
case, they were conveniently located 
under the operating shelf control 
panel. 

White Stretching 

With the development of the im- 
age orthicon camera, the direct 
studio pickup has been conceded to 
be superior in technical quality to 
that obtainable with the use of film 
in television programming. Recent 
operating experience has shown 
that most criticism of film picture 
reproduction concerned blank or 
chalky faces'. This has been due in 
part to variations in processing of 
film and the widespread use of 
kinescope recordings as well as 
direct film. 
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The iconoscope output is a reas- 
onably linear function of film dens- 
ity over its actual operating range. 
Since film density is a linear func- 
tion of the logarithm of the input 
light energy, a linear relationship 
between the control -grid voltage 
and the logarithm of the luminous 
output energy of the kinescope is 
desired. 

The typical kinescope character- 
istic is a linear control -grid voltage 
versus luminous output energy re- 
lationship. This is not consistent 
with the gradient of the human eye, 
which is logarithmically responsive 
to light energy. Townsend and 
Goodale have also shown that the 
transfer characteristic of the over- 
all kinescope recording -reproducing 
system is not linear and results in 
serious white compression. There- 
fore, the final quality of resolution 
and contrast obtainable can be ma- 
terially improved by adding non- 
linear compensation in the film 
camera control. 

Schematic diagram of the film -camera control 

The white stretcher is a practical 
circuit, developed by the manufac- 
turer, compensating for white -com- 
pression inherent in television film 
programming. The amount of 
white stretching provided may be 
varied as required to match the film 
quality for both direct film and 
kinescope recordings. The white 
stretching is accomplished in V, by 
means of a class -C stretcher -ampli- 
fier stage in parallel with the clip- 
per amplifier V6. The bias of the 
stretcher -amplifier is set so as to 
give amplification only to the whit- 
est portions of the picture signal. 
The amplified whites are then mixed 
back into the picture signal after 
clipping and the white information 
is effectively stretched in the out- 
put signal. 

To provide for expansion of the 
whites, the near blacks were effec- 
tively compressed by reducing the 
over-all video signal at the clipper 
amplifier. The amount of white 
stretching is determined by the 

bias -control potentiometer in the 
cathode of V*. The video gain was 
inadequate for the conditions en- 
countered at WOR-TV, so the value 
of the resistor in the cathode of V. 
was compromised. It was also 
found that the white -stretcher con- 
trol would be more suitable if it 
had a value between 500 and 750 
ohms. The 2,200 -ohm resistor is 
an attempt at padding this control. 

The manufacturer apparently has 
not yet concluded the necessary 
engineering prior to the decision to 
incorporate this modification in the 
current production of film -camera 
chains. However, there has been 
sufficient experience with the cir- 
cuit to establish its value to the 
broadcaster. It is strongly recom- 
mended that modification instruc- 
tions be obtained from the manu- 
facturer before making changes. 

REFERENCE 

(1) C. L. Townsend and E. D. Goodale, 
The Orthogram Amplifier, RCA Review, 
11, p 399, Sept. 1950. 
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Thyrcitron-Controlled 

Simple and inexpensive electromagnetic drive furnishing power during part of displace- 

ment cycle only may be used to life -test aeronautical and other structures. Ordinary audio 

signal generator and pulse -shaping circuit furnish control pulses for thyratron 

FIG 1-Block diagram of the vibrator 
dr`ve 
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FIG. 2-Response of a metallic speci- 
men to vibrator drive (A) and amplitude 
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By LLOYD W. ALLEN 
Imes Aeronautical Laboratory 

National Advisory Committee for 
Aeronautics 

Moffett Field, California 

N ELECTROMAGNETIC vibration 
drive, designed for use with 

resonance fatigue -test equipment, 
has been developed at the Ames 
Aeronautical Laboratory of the Na- 
tional Advisory Committee for 
Aeronautics. 

Chief advantages of the particu- 
lar drive are relatively low cost of 
material and construction, adapta- 
bility to a variety of vibration prob- 
lems and ease of control of fre- 
quency and amplitude of vibration. 
Chief limitations are the practical 
maximum -frequency limit of about 
500 cycles and the necessity for at- 
tachment of an armature of con- 
siderable mass to the vibrating 
member. 

The simplest form of the drive, 
shown in the block diagram of 
Fig. 1, consists of three parts; the 
electromagnet, the amplitude or 
power -control circuit and the fre- 
quency -control circuit. The electro- 
magnet coil and core are attached 
to a firm base while the electromag- 
net armature is attached to the vi- 
brating member. Drive force for 
the vibrating member is transferred 
electromagnetically from core to 
armature when current flows in the 
coil. 

Current for the coil is furnished 
by the power -control circuit. The 
power -control circuit consists of a 

capacitor charged from a variable - 
voltage d -c source and a thyratron 
which discharges the capacitor 
through the electromagnet. The 

thyratron is fired by a pulse from 
the frequency -control circuit, con- 
sisting of a stable source of vari- 
able -frequency oscillations and a 

pulse -forming network. 

Electromagnetic Drives 

Electromagnetic drives are well 
suited to resonance fatigue testing. 
In such tests, the test specimen is 
vibrated at its resonant frequency 
until failure occurs. The number of 
cycles required to break the speci- 
men and the peak amplitude of dis- 
placement are the essential data of 
the test. The resonant frequency is 

the ideal operating frequency for 
any type of vibration drive, since at 
resonance, a small amount of input 
force from the drive will cause large 
amplitudes of displacement of the 
particular vibrating specimen under 
test. 

Figure 2 shows a resonance curve 
for an aluminum -alloy specimen. 
The form of the curve is typical of 
metallic specimens. The power re- 
quired from the drive at resonance 
is equal to the power losses of the 
vibrating specimen. Normally, the 
power losses are mostly hysteresis 
losses in the specimen. Losses to 
the atmosphere in the form of 
sound may be appreciable if the 
vibrating area is large. 

The operating cycle of the thyra- 
tron -controlled vibration drive is 

shown in Fig. 3. Operating force is 
applied to the vibrating specimen 
during the time when current flows 
in the drive coil. The displacement 
wave shape is most nearly sinusoi- 
dal, as found by experiment, when 
current flows in the coil for about 
one -quarter of the period of the dis - 
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Vibration Drive 

Part of a propeller blade under test with vibration drive equipment 

placement cycle. 
For the usual case of fatigue test- 

ing, small variations of the displace- 
ment curve of Fig. 3 from a sinu- 
soidal wave shape are negligible. 
The specimen, when in practical 
use, usually exhibits a displacement 
curve that is far from sinusoidal. 
The peak amplitude of displace- 
ment, rather than the wave form, is 
normally of paramount importance 
since the number of cycles required 
to break a specimen is a function of 
the peak amplitude of vibration. 
For the usual case, the thyratron 
drive is suitable. For applications 
requiring a more nearly sinusoidal 
waveform of displacement, the 
drive described by Willson' is more 
suitable. 

The maximum force obtainable 
from a thyratron drive is limited 
only by the capabilities of thyra- 
trons. The thyratron drive is well 
suited to applications requiring 
large driving forces. 

Frequency Range 

Frequency range of the thyratron 
drive is limited by the deionization 
time T,, of the thyratron. The maxi- 
mum obtainable frequency of vibra- 
tion fm, when used with the 
current -displacement cycle of Fig. 

3, will be slightly less than 
fm.,x = 3/4 TD. 

For a mercury thyratron with a 
deionization time of 1,000 N.sec, 
f... is slightly less than 750 cps. 
For a hydrogen thyratron with a 
deionization time of 150 N.sec, f... 
is less than 5,000 cps. Practical cir- 
cuit considerations which are dis- 
cussed later may limit the obtain- 
able maximum frequency to a small 
fraction of fm., The minimum fre- 
quency is limited by the size of the 
drive capacitor (C2, Fig. 4) and 
the inductance of the electromag- 
net. With a sacrifice in displace- 
ment wave shape, frequencies can 
be obtained as low as desired with- 
out diminution of peak force. 

The basic thyratron drive may be 
changed in a number of ways to fit 
individual requirements. Two or 
more electromagnets may be op- 
erated in series with one thyratron 
to vibrate specimens or parts of 
specimens in unison. Two or more 
drives may be operated in parallel 
to shift specimen displacement 
curves by any desired angle. The 
desired phase shift may be con- 
trolled by using separate firing 
pulses for each thyratron, synchro- 
nizing the lagging pulse with the 
leading pulse. Force curves with 

steep leading edges may be gen- 
erated for special tests. 

Design considerations are illus- 
trated by description of a drive that 
has given satisfactory service for 
several thousand operating hours. 

Initial drive requirements to 
establish are the desired maximum 
force, amplitude of displacement, 
and frequency range. The illus- 
trated drive required a force varia- 
ble to a maximum of 20 pounds, a 
displacement amplitude of 0.005 
inch and a frequency range variable 
from 2 to 110 cps. 

Electromagnet design depends 
upon all three of the initial require- 
ments. Roters2 gives criteria for the 
design factors including the size 
and shape of the core and armature 
and coil data. For the illustrated 
drive, the core and armature assem- 
bly was taken from a size one, 60 - 
cycle, 110 -volt a -c contactor and the 
coil was rewound with glass insula- 
tion and a silicone varnish. 

Experience with the rewound coil 
shows that good life is obtained 
when operating the drive at 90 cps 
with a peak current of 7 amp in the 
coil. 

After choosing the type of core, a 
desirable procedure is to measure 
or calculate the static inductance 
for several widths of air gap and 
for various peak voltage values. 
Figure 5 shows variation of static 
inductance (inductance measured 
with stationary armature) for the 
size -one contactor as a function of 
the air -gap space. 

The possibility of two modes of 
operation is illustrated in Fig. 5. 
For the first mode of operation, the 
air gap is less than 0.02 inch. Static 
inductance changes rapidly in this 
region and large forces are trans- 
mitted to the armature. The air gap 
becomes a large factor in design. 
No investigation of this operating 
mode has been made. 

In the second mode of operation, 
armature movement is restricted to 
be always greater than the critical 
value of air gap. In the illustra- 
tion, the armature never comes 
closer to the core than 0.02 inch. 
This is the region of practically 
constant static inductance. Experi- 
ment shows that, when operating in 
this region, there is no appreciable 
difference between the static induct- 
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uance and the dynamic inductance. 
Small forces are transferred across 
the air gap, compared with the first 
mode of operation, but drive opera- 
tion is easier to make stable. 

The static inductance of the elec- 
tromagnet, taken as the value at 
minimum air gap, is combined with 
capacitor C. to form a circuit res- 
onant at approximately twice the 
maximum operating frequency. 
This procedure fixes the width of 
the half cycle of current shown in 
Fig. 3. 

The thyratron V. in Fig. 4 should 
be selected by consideration of the 
peak and average currents required 
by the electromagnet. Because of 
the relatively long time between 
current pulses, the average current 
in this application is considerably 
less than the average current re- 
quired by many applications. For a 
current pulse of one-fourth the du- 
ration of the displacement cycle, the 
average current is 1/27r or 0.159 
times the peak current. Experience 
with the FG95 thyratron shows 
that the heater can be operated 10 
percent above normal voltage, as 
recommended for ignitor service, 
with a consequent improvement in 
tube life. 

Grid -Circuit Requirements 

In addition to the plate -current 
requirements, the grid circuit and 
the grid signal power requirements 
are important factors. 

Malter and Johnson' indicate that 
a large impedance in the grid cir- 
cuit will increase the deionization 
time of the thyratron, thus lower- 
ing the maximum frequency obtain- 
able from the drive. From the 
standpoint of grid signal power, a 
large grid circuit impedance re- 
quires but a small amount of driv- 
ing power. The circuit shown in 
Fig. 4 will allow a maximum oper- 
ating frequency of about 130 cps 
when the air gap is larger than the 
critical value. If operation is at- 
tempted above this frequency, or 
with an air gap less than the criti- 
cal value, the thyratron grid loses 
control and a direct current of con- 
siderable magnitude flows through 
the drive electromagnet. A circuit 
breaker in the incoming line, set to 
open on abnormal current, is used 
to protect the circuit against this 
eventuality. 

FIG. 4-Power control circuit illustrating design technique 

Another factor affecting the 
maximum operating frequency is 
the impedance placed between the 
power source and the resonant drive 
circuit. The function of this im- 
pedance is to allow the thyratron to 
deionize before subjecting it to a 
positive plate voltage. The inductor 
L1 in Fig. 4 performs this function. 
For the illustrated circuit, an in- 
ductance of 11.2 henrys is close to 
the minimum required inductance. 

The power supply must be of the 
variable -voltage type. In Fig. 4, a 
variable -voltage auto transformer 
is used to meet this requirement. 

The frequency - control circuits 
for firing the thyratron must be de- 
signed to achieve a high degree of 
frequency stability. Figure 2 shows 
that a small deviation from the res- 
onant frequency results in a large 
change in displacement amplitude, 
which is intolerable in fatigue tests. 

Satisfactory stability can be ob- 
tained by using modern commercial 
audio oscillators or by using a feed- 
back circuit similar to Willson's 
control where the electrical equiva- 
lent of the displacement curve is 
amplified, shifted in phase, con- 
verted to a pulse and fed back to fire 
the thyratron. The feedback circuit 
is most useful for specimens whose 
resonant frequency shifts during 
the course of a test. For specimens 
whose resonant frequency does not 
shift, the audio oscillator, followed 
by a pulse -forming network, is 
useful. 

A dual control consisting of a 
commercial audio oscillator and a 
built-in narrow range oscillator, 
has several advantages. The built-in 
oscillator is used as a vernier ad- 
justment of frequency. Its fre- 
quency range should be centered on 
the resonant frequency of the speci- 
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FIG. 5-Static inductance of ci core and 
armature 

men and extend only a few cycles 
each way. The more expensive com- 
mercial audio oscillator is used for 
initial calibration ; the built-in os- 
cillator is used for the duration of 
the test. 

The pulse -forming network for 
firing the thyratron is considered 
necessary because of the stringent 
frequency - stability requirements. 
Gleason' gives convincing reasons 
for firing a thyratron by means of 
a pulse; he also gives response 
curves for several pulse shapes that 
enable quick and accurate calcula- 
tion of R -C types of thyratron grid 
networks. 

Acknowledgment is due A. G. 
Buck and S. F. Schmidt, both of 
Ames Aeronautical Laboratory, for 
their help in the development of the 
vibration drive. Mr. Buck super- 
vised the project, and Mr. Schmidt 
suggested the final arrangement of 
the elements of the power control 
circuit. 
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SUPERREGULATED 
POWER SUPPLIES 

Grid -controlled thyratron rectifiers in preregulator work with servo -stabilized d -c ampli- 
fier in superregulator to provide 300 volts at 20 amperes with required 0.001 -percent 
regulation for mathematical operations in 4,000 -tube analog-digital computer. Other 

equally stable plate and bias supplies with high current output are also described 

By A. W. VANCE and C. C. SHUMARD 
RCA Laboratories Division 

Princeton, N. J. 

HE FIVE power supplies de- 
scribed here are believed par- 

ticularly interesting because of the 
high degree to which some of them 
are regulated, the means for regu- 
lation and the unusually high cur- 
rent ratings for what might be 
considered receiving tube service. 
All give 0.001 percent regulation as 
required for plate and bias voltages 
in the d -c amplifiers used as inte- 
grators, differentiators, multipliers 
and for other purposes in the Proj- 
ect Typhoon analog-digital type 
computer recently built for the 
U. S. Navy. The plate supplies give 
+ 300 and - 300 volts at 20 am- 
peres, while the bias supplies give 
+ 75 and - 75 volts at 6 amperes 
and - 500 volts at 3 amperes. 

In general the genesis of each 
plate -bias supply is the same. As 
shown in Fig. 1, power is metered 
through the power rack to trans- 
formers, fed to the rectifiers-pre- 
regulators in the case of the - 500, - 300 and + 300 volt supplies- 
thence to the superregulators and 
on through delay -operated starting - 
current limiters to the distribution 
point. The design of each, too, is 
similar. For simplicity the opera- 
tion of one of them, the + 300 -volt 
supply, will be explained and subse- 
quently the important differences 
between it and the other supplies 
will be described. 

The full regulation of the + 300 
volt supply is obtained in two 

stages. In the first, called the pre - 
regulator stage, a moderate degree 
of regulation is obtained by using 
grid control on the thyratron recti- 
fier tubes. The output voltage from 
this stage is purposely made 50 
volts higher so that this additional 
voltage may be fed to a second stage 
of regulation called a superregu- 
lator. 

+350 Volt Preregulator 
Referring to the circuit of the 

+ 350 volt preregulator in Fig. 2, 
leg voltages A -N, B -N and C -N of 
a three-phase 395 -volt power line 
are applied to the plates of the type 
105 thyratrons V,, V, and V, respec- 
tively. Disregarding the controlling 
bias on these thyratrons for the 

moment, the rectified output is fed 
to the filter network where the 
voltage to ground at the arm of the 
voltage divider and that obtained 
across the OD3 tube may be ad- 
justed to substantially the same 
value or as desired. Any variation 
in the set potential difference be- 
tween these two points and ground 
may be considered to be the error 
voltages. 

Any difference, however, in po- 
tential between these two points is 
fed through appropriate gain con- 
trol networks to the d -c/a -c con- 
verters B,, Be and Be where alter- 
nating voltages essentially of 
square wave form may be generated 
across the secondaries of trans- 
formers T T, and T the amplitude 

300 V STANDARD 

;0 -550V PREREGULATOR SUPERREGULATOR 
-500 V CURRENT -500V 

LIMITER 

TRANSFORMERS630 -350V 
PREREGULATOR SUPERREGULATOR 

-300 V CURRENT -3g0V 
LIMITER 

30 +350V PREREGULATOR SUPERREGULATOR +300V CURRENT 
LIMITER 17.313.37V 30-N 

16-N 
+125V RECTIFIER SUPERREGULATOR 

+ 75V CURRENT 75 V 

10-N LIMITER 

rt- 
p N 

POWER 
RACK 

RECTIFIER C. -75V CURRENT i -75, 
SUPERREGULATOR LIMITER 

} 3 6 Y FEEDERS 120 V TO NEUTRAL 

FIG. 1-Arrangement of regulator sections in power supply to provide five different 
highly regulated plate and bias voltages for Project Typhoon guided -missile 

computer 
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FIG. 2-Circuit of 350 -volt preregulator used in the 500 -volt bias supply and the 

two 300 -volt plate supplies 

being proportional to the difference 
voltage. 

If, further, each converter is op- 
erated on a different phase of the 
plate 3 -phase supply, at reduced 
voltage, the difference voltage may 
be made to change the firing time 
of all three thyratrons, the error 
voltage itself changing the firing 
time to hold the difference initially 
set. The method of control for one 
thyratron only will be described 
since the principle is the same for 
each. 

There is an amplifier associated 
with each converter and its corre- 
sponding thyratron. The amplifier 
associated with the converter oper- 
ated from phase C controls the grid 
potential of thyratron V whose 
plate potential is supplied by phase 
A. The nature of this control for 
V. is shown in Fig. 3. Independent 
of any difference voltage fed into 
the input, there is introduced into 
the cathode circuits of Va an alter- 
nating voltage a from phase C 

which produces a square -wave volt- 
age a' at the secondary of T,. A 

voltage of approximately 0.165 volt 
rms between each cathode and 
ground produces a peak -to -peak 
square -wave voltage of 146 volts 
across the 27,000 -ohm resistor 
when there is no thyratron conduct- 
ing. This voltage will be in phase 
with phase C for this amplifier. 

The input stage of the amplifier 

integrates any square -\\ave voltage 
supplied by the converter, making 
it essentially a symmetrical saw - 
tooth voltage. This voltage, now 
shifted in phase approximately 90 

degrees with respect to phase C, is 
introduced in the grid circuit of V2 

between ground and the voltage - 
limiting two-megohm grid resistor. 
The magnitude and polarity of the 
input difference voltage determine 
the amount of phase shift in the 
square -wave output voltage pro- 
duced by the cathode -introduced a -c 

voltage alone, as indicated in Fig. 3. 

As an example, if square -wave volt- 
age b represents a positive differ- 
ence voltage relative to phase -C 

voltage a, voltage b' indicates the 
resulting integration of this volt- 
age. The algebraic sum of voltages 
b' and a then produces the square - 
wave output voltage b", the zero 
crossover points being to the right 
on the figure, causing conduction 
later in thyratron V, at point m 
rather than at point l with no dif- 
ference voltage. Similarly, a nega- 
tive difference voltage will cause 
earlier firing of V,. In general, ex- 
cept for the phase -A plate voltage 
and the square -wave output volt- 
ages a', b" and c", the amplitudes 
shown are greatly exaggerated as 
regulating correction will be made 
on a particular thyratron every 
single-phase cycle. However, actu- 
ally the slider on the 1,000 -ohm po- 

tentiometer is set to give the differ- 
ence voltage necessary to regulate 
at the desired output voltage. Any 
error voltage shifts the phase to 
regulate at this point. 

In operation under a load of 
about four amperes, 350 -volt d -c 

output is obtained when V. or any 
other thyratron is triggered at 
about 100 degrees. The firing point 
shifts to the left as the load is in- 
creased. At the load of four am- 
peres a shift to the left of about 10 

degrees occurs for an increase in 
regulated output voltage from 350 
to 365 volts. The firing point ap- 
proaches full conduction, with plate 
at cathode potential, near full load. 

Phase shifting is employed on the 
primaries of T. and T. in Fig. 2 to 
obtain exact 120 -degree displace- 
ment between the a -c drive voltages 
supplied to the converters. Trans- 
former differences with converter 
and filament load caused as much as 
5 -degree phase shift. The trans- 
formers were selected so that re- 
sistance and capacitance could be 
used on two of them. 

Series resistor -capacitor combi- 
nations in the output -input circuits 
were somewhat arbitrarily selected 
to stabilize the amplifier feedback 
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Typical preregulator chassis, showing the three Brown con- 
verters in right foreground, three groups of three 6SL7 ampli- 
fier tubes behind, and the three type 105 thyratrons. Bank of 
electrolytics at left provide 1,120 µf and 4,480 µf across 
350 -volt output. Hum level (rms) ranges from 220 mv for +125 

v and -125 v units to 440 mv for +350 units 

loop. One combination is of rela- 
tively high capacitance and low re- 
sistance, and the other of relatively 
high resistance and low capaci- 
tance. The former was used to sup- 
press a tendency toward a low -fre- 
quency oscillation and the latter for 
a high -frequency oscillation. 

The local + 300 volt regulated 
power supply shown on Fig. 2 is 
used to supply plate power to all of 
the amplifiers of all of the preregu- 
lators. 

+300 Volt Superrequlator 

The superregulator circuit in 
Fig. 4 consists primarily of a sta- 
bilized d -c amplifier of the current - 
summing type wherein one of the 
voltages fed to the summing re- 
sistors is obtained from a standard 
reference voltage of - 300 volts 
and the other is obtained from the 
point of distribution of the + 300 
volt output of the superregulator. 
The voltage supplied to the + 300 
superregulator is + 350 volts in 
order to allow 50 volts for further 
regulation. This 50 -volt drop is 
maintained across the 20 6AS7-G 
tubes used for regulating, hence 
their plates are operating at + 350 
volts. The + 300 volt output volt- 
age appears across the cathodes of 
these tubes. Thus, any deviation in 
output voltage from the value of 
+ 300 volts at the distribution 
point, in operating to change the 

Typical superregulator chassis, showing 20 paralleled 6AS7 
tubes. Servo system is at left. Hum level (rms) is 0.25 mv for 
-500, -300 and +300 units, 0.3 mv for ±75 and 0.6 mv for 
-75 units. Maximum offset voltage in percent ranges from 
0.00027 to 0.05 for different combinations of units, between 

each nominal voltage and its reference 

potential of the first grid at the d -c 
amplifier input, changes the grid 
voltages of the 6AS7-G tubes to in- 
crease or decrease the plate voltage 
drop across these tubes in the direc- 
tion to correct for the deviation. 

It will be noted that enough 
6AS7-G tubes to carry the total 
rated output current are not pro- 
vided. With a plate voltage of 50 
volts, one 6AS7-G will carry ap- 
proximately 0.5 ampere but for pos- 
sible variations of total current in 
the solution of problems, it was de- 
cided to limit the current generally 
to 0.25 ampere per tube. Also, it 
was decided to try regulating with 
25 percent of the total current for 
each superregulator. This fixed the 
number of tubes at 20 for the + 300 
(and - 300) volt supplies. 

For d -c continuity and complete 
stability, a local minimum load is 
kept on the output of the super - 
regulator at the chassis if no other 
load is drawn. When the load is 
greater than that permissible 
through the 6AS7-G regulator 
tubes, resistance shunts are pro- 
vided to bypass the excess. Each of 
the eight shunts consists of 25 ohms 
to provide a shunt of 2 amperes. 

The switch that inserts one of 
these removes the local load so that 
a reduction in 6AS7-G current of 4 
amperes is obtained. Thus for a 
tested rated current of 20 amperes, 
all shunts were used; no local load 

was connected and the 6AS7-G 
mean current was 4 amperes. No 
greater load than about 15 amperes 
has been demanded in the computer 
up to the present, however. 

To observe the individual be- 
havior of each of the 6AS7-G tubes, 
a small resistor is inserted in series 
with each tube and switching of a 
voltmeter is arranged so that the 
voltage across each resistor may 
be read individually. 

D -C Amplifiers 

All of the d -c amplifiers require 
three B supply voltages, + 75, 
+ 300 and - 500 volts. With the 
3 -gang switch shown at the lower 
left of Fig. 4, these voltages may 
be obtained from the superregula- 
tors themselves, from an auxiliary 
supply or from the + 300 and - 500 volt preregulators and the 
+ 75 rectifier. Normal operation 
may be obtained using the first two 
sources, but use of the last is lim- 
ited only for test. The use of the 
auxiliary supply allows independent 
operation of either the + 300 or the 
+ 75 volt supply since each uses 
the - 300 volt standard for refer- 
ence. The other supplies require 
the first two for reference and may 
then be turned on together or sep- 
arately. 

The auxiliary supply serves no 
other purpose and will not be de- 
scribed further other than to men - 
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motor -generator servo system to drop exactly 50 volts of the 350 -volt input power from preregulator even though load current varies 

from zero to 20 amperes 

tion that it is a regulated supply 
referenced to a glow tube with a 
hum level of the order of 100 milli- 
volts for the - 500 volt supply and 
proportionately less for the other 
supplies. 

Zero d -c amplifier difference cur- 
rent between that caused by the 
standard voltage across the re- 
sistance string associated with it 
and that caused by the regulating 
superregulator voltage across the 
resistance chain associated with it 
is obtained only if the resistances 
have the same resistance per volt. 
These resistors are therefore as ac- 
curate and free from temperature 
drift as could be secured. In the 
case of the + 75 and - 75 volt 
superregulators, small padding re- 
sistors were inserted for additional 
adjustment. 

To prevent ground currents from 
affecting the regulating voltage fed 
to the amplifier, the ground connec- 
tions of the later higher -current 
less -sensitive stages are not re- 
turned through the ground regulat- 
ing lead (shield). The shield box 

containing the summing resistors 
and that containing the input tube 
are connected to the ground shield, 
as is the low side of the 1-p.f filter 
capacitor used across the first re- 
sistor of the resistance for each 
standard voltage to filter any pos- 
sible hum or extraneous voltage 
from it. 

Servo System 
The servo amplifier stabilizer 

serves the same purpose as the a -c 

amplifier in the Goldberg stabiliz- 
ing amplifier, and permits con- 
venient manual zero output setting 
if desired. The correcting voltage 
is introduced in the grid circuit of 
the second d -c amplifier tube by 
motor drive (automatic) of the po- 
tentiometer arm or by manual op- 
eration if the motor is not supplied 
with a -c on its field coils. The sen- 
sitivity is such that approximately 
50 microvolts will initiate move- 
ment. 

In the case of the servo units for 
the +75 and -75 volt superregula- 
tors, however, the sensitivity has 

been increased by increasing the 
gain of the amplifier to the point 
where about 7 microvolts input will 
initiate control. The voltage across 
the rotor of the motor may be either 
polarity depending on the d -c offset 
at the input of the d -c amplifier. 
This causes the motor to move in 
the right direction to correct for 
the offset. In addition, the motor 
drives a generator, the output volt- 
age of which is in phase with the 
driving voltage on the motor. A 
portion of this voltage is introduced 
in the second stage of the servo 
amplifier to prevent too -violent 
motor movement and hunting. 

As a part of the regulating net- 
work, large values of capacitors are 
connected across the outputs of the 
superregulators. The initial start- 
ing currents of these capacitors 
would open the circuit breakers if 
starting protection were not pro- 
vided. This protection is provided 
by seven relays that operate in 
quick succession to short out cur- 
rent -limiting resistors, leaving no 
resistance in series at the final step. 

t- 
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Complete power supply system for the 4,000 -tube computer is a research engineer's dream, filling an entire room and providing plate 
voltages that stay constant within 0.001 percent. The ten racks are, from left to right: servo power; filament filter; odd -frequency 
power; relay power; filament power; preregulators and rectifiers; superregulators; auxiliary and plotting -board power; calibrator and 

scope; incoming three-phase power panel 

For the +300 volt and +75 volt 
superregulators, a -300 volt stand- 
ard supply was built. In essence 
this is a well regulated supply de- 
veloped by F. F. Shoup, the output 
voltage of which is referenced ulti- 
mately to an unsaturated standard 
cell. For continuous reference a 
Mallory mercury cell is used. 

For the -300 and -500 volt sup- 
plies, the output of the +300 volt 
superregulator is used for ref- 
erence. For the -75 volt supply, 
the reference is the +75 volt unit. 

Calibrator Unit 
Developed by F. F. Shoup, the 

calibrator unit allows the hum of all 
important voltage outputs to be 
measured directly on a commercial 
cathode-ray oscilloscope. Of even 
greater importance, it permits a 
comparison of any voltage output 
from the superregulators, auxiliary 
voltage supply or plotting voltage 
supply with an appropriate ref- 
erence. The maximum sensitivity 
of the voltage comparison is 125 
microvolts per inch and of the hum 
12.5 millivolts per inch. 

General Characteristics 
Because of the lower voltages and 

lower loads required, preregulators 

were not used for the +75 and -75 
volt supplies. A conventional single- 
phase full -wave rectifier using type 
6B gas -filled rectifiers was used. 

Since the highest negative volt- 
age of each negative -voltage supply 
is connected to the cathodes of the 
6AS7 regulating tubes, it was neces- 
sary to supply bias to these tubes 
by means of a floating bias supply. 
This was generated by an r -f oscil- 
lator whose rectified isolated -from - 
ground output was controlled by the 
input of the d -c amplifier. Essen- 
tially, all d -c amplifiers are other- 
wise the same. 

The ratio of the voltage change 
obtained across the load terminals 
to the a -c load applied is called the 
dynamic impedance. For fre- 
quencies throughout the audio 
range the dynamic impedance for 
all plate -bias supplies may conserv- 
atively be stated to be less than 
0.1 milliohm for peak currents not 
exceeding the mean value of cur- 
rent carried by the regulator tubes. 
At zero frequency or for changes in 
d -c load the dynamic impedance is 
less than 5 micro -ohms for changes 
again within the currents carried 
by the regulator tubes. 

The important offset as regards 
computer operation is that between 

the -75 and +75 voltage supplies. 
For these supplies small trimming 
resistors were placed in series with 
the d -c amplifier summing resistors 
for further adjustment. This could 
have been done also for the other 
supplies but was not considered 
necessary. 

Changes in offset are principally 
due to temperature changes. This 
is particularly true for the sub- 
standard mercury cell and the 
standard cell. Actually the offset 
attributed to the mercury cell is 
believed due to the standard cell ; 

however, this latter cell is taken as 
the absolute reference. In its final 
placement the whole supply will be 
in an air-conditioned room so that 
the temperature factor will be 
minimized. 

The hum output has short spikes 
of relatively high amplitude and 
very short duration which, while 
not apparently interfering with 
computer operation, are still unde- 
sirable. 

Very few power supply tube fail- 
ures have been experienced. These 
have averaged less than one per 
month of operation. However, it 
has been the practice to change 
thyratron and other heavy current 
tubes every 1,000 hours. 
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SIMPLIFIED 
Antenna Pattern Plottin 

Graphical method requires only one set of curves to plot horizontal patterns for two -tower 

arrays having any spacing and phasing. Method may be extended to apply to sys_ems of 

three or more towers. Procedure may be reversed to determine appropriate spacing :nd 

phasing to locate maximums and minimums at predetermined angles 

By J. K. MacDONALD 
Plant Department 

Canadian Broadcasting Corporation 
Montreal, Canada 

CONSIDERABLE progress has re- 
cently been made toward 

simplifying the plotting of antenna - 
array patterns'. However, it is 
possible to make further simplifica- 
tion of the process. 

The field strength from an array 
of n towers at any point is the sum 
of n vectors of various magnitudes 
and phasings. The relative magni- 
tudes of the vectors are known from 
the current ratios in the towers. If 
the phase angles of the vectors with 
respect to one reference vector are 
known, it is a simple matter to add 
the vectors graphically. The object 
is to describe a simple graphical 
method of finding the phase angles 
between field vectors for any spac- 

FIG. 1-Basic arrangement for a typical 
two -tower array 

ing and phasing of towers. 
The method has several ad- 

vantages over previous methods. 
A single set of curves is used to 
plot horizontal patterns for two - 
tower arrays of any spacing and 
phasing. These curves may be used 
in reverse to find the tower spacing 
and phasing to produce a maximum 
and minimum in the horizontal pat- 
tern at any desired angles, and also 
to find very quickly the general 
pattern shape. The method may be 
extended to permit plotting three - 
tower patterns, and arrays of more 
than three towers may be dealt 
with. A second set of curves may 
be used to plot vertical patterns. 

Two -Tower Horizontal Patterns 

Consider first the case of the 
horizontal pattern for two towers. 
Referring to Fig. 1 and taking A 
as the reference tower, let S be the 
spacing between towers in degrees, 
and P the phase angle of current 
in tower B with respect to that in 
tower A. 

If the point at which the field 
strength is to be measured is far 
enough away so that the lines join- 
ing A and B to it may be considered 
as parallel, then from Fig. 1 it is 
seen that 

aH= P-Scosw 

where a H = phase angle of 
vector from B with respect to 
from A in the horizontal plane. 
viding through by P 

aH/P=1-(S/P) cos w 

field 
that 

Di - 

Hence for each value of y, a H/P 
may be plotted against S/P, and the 
result will be a straight line. 

These values of a H/P are shown 
plotted for 10 -deg intervals of p 

from 0 to 180 -deg in Fig. 2 and 3. 

Figure 2 includes values of S1 P 
from 0 to 5 and Fig. 3 for S/P from 
0 to 1. If higher ratios of S/P are 
required, it is a simple matter to 
extend the graphs. 

To apply this method to finding a 
horizontal pattern where S and P 
are given, the following steps are 
employed : 

(1) Find the ratio S/P. (2) 
For this value of S/P find values of 
a H/P for 10 -deg intervals of ,k 

from 0 to 180 -deg, using the graph 
of Fig. 2 or 3. (3) Multiply this 
angle by P, thus obtaining a H the 
phase angle of the field vector from 
tower B with respect to that from 
tower A. It is then just a matter 
of adding graphically two vectors 
which are known in magnitude and 
phase. 

A simple method of adding these 
vectors is shown in Fig. 4. Lay off 
the reference vector from tower A 
(E1) to the center of a sheet of 
polar coordinate graph paper. On 
the same sheet draw a circle whose 
radius is equal to the length of the 
reference vector multiplied by the 
field ratio. The resultants (E,) for 
various values of cp will be as shown. 
These values of Eo plotted against 
the corresponding values of cp give 
the pattern shape to some arbitrary 
scale. The rms value can be found 
and the conversion to millivolts per 
meter is made in the usual manner. 
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For simplicity it is always well to 
work with P as a positive angle. 
In other words, the lagging tower 
should always be taken as reference. 

If the lead tower were taken as 
reference, the 180 -deg curve (Fig. 
2 or 3) should be used for 0 deg, 
170 deg for 10 deg and so on. This 
only means that the pattern with 
respect to the leading tower is 
shifted 180 deg from the pattern 
with respect to the lagging tower. 

Hy using the above method any 
two -tower pattern may be plotted 
in a few minutes. The accuracy 
obtainable is as good as if the pat- 
tern were calculated with a slide 
rule. 

Three -Tower Patterns 
Horizontal patterns with three 

towers in line may be obtained by 
using the graphs of Fig. 2 and 3 
twice to find a. H for two towers 
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FIG. 3-Expanded portion of curves shown in Fig. 2 for values 
of S/P between zero and unity 

with respect to the third, having 
found S/P in each case, and adding 
the three vectors obtained. 

Again the tower which lags the 
other two should be used as refer- 
ence. If the reference tower should 
be the center tower, remember that 
when cp = 0 deg for the first two 

FIG. 4-Simple me hod for adding two 
vectors graphically 

towers, it equals 180 deg for the 
other two. Thus in combining vec- 
tors, add the field vectors for 0 and 
180 deg to the reference vector, 
and the 10 and 170 -deg vectors, 
and so on. 

To plot the horizontal pattern for 
three towers of arbitrary position, 
the following steps apply: Refer- 
ring to Fig. 5, let S, = spacing be- 
tween reference tower A and tower 
B in degrees and let the line join- 
ing B to A represent the reference 
line (9 = 0 deg). Let S2 be the 
spacing between A and C in de- 
grees, and let ß represent the angle 
between the reference line and the 
line joining A to C. 

Then the angle between the field 
vector from B with respect to that 
from A, a H, = P, - Si cos as 
indicated previously. 

The angle between the field vector 
from C with respect to that from A, 
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cLH2=P,-S2 cos (cp +)3). 
Then for any angle 9, a H3/P, is 

found from the graphs (Fig. 2 or 3) 
in the usual manner, and a H2/P2 

FIG. 5 ---Typical arrangement of three 
tower system 

FIG. 6 Simplified drawing showing 
method for calculating vertical pattern 

for any azimuth angle 

is found from the graphs by adding 
13 to 9 in each case and finding 
x H/P for the sum. The three 
vectors are then added. 

In the configuration of towers 
shown in Fig. 5 it is noted that C 

lies to the right of AB. Hence 
when p is measured in a clockwise 
direction the angle between AC and 
the line joining C to the point at 
which field strength is measured 
will be (cp + ß). If p is measured 
counterclockwise the angle will be 

cp -)3 or ß -p depending on whether 
p or (3 is larger. 

Since the pattern is not sym- 
metrical in this case a H must be 
found for each field vector for 
values of 9 from 0 to 360 deg. If 
C lies to the right of AB as shown 
in Fig. 5, then, if the angles are 
measured clockwise, a H2/P2 must 
be found for p + P. If C lies to 

the left of AB, a H2/P2 is found 
for p + 13 for angles measured 
counterclockwise. 

The graphs only give a H/P for 
values of p from 0 to 180 deg but 
they may be used for patterns be- 

tween 180 and 360 deg since cos 

(180 + 9) = cos (180 - p), that 
is, the 9 = 170 -deg curve may be 

used for 190 deg, the 160 -deg 
curve for 200 deg, and so on. 

Summarizing, to find three -tower 
patterns with towers in arbitrary 
positions, the following steps must 
be followed : 

(1) Find ratios S,/P, and S2/P2. 
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(2) Find the angle (3 between AB 

and AC (as in Fig. 5). 
(3) For 'values of 0 from 0 to 360 

deg find a H, from the curves of 
Fig. 2 or 3, in the manner described 
in the two -tower case. 

(4) To 0 add P and find a H, for 
the sum of these from the graphs. 
Example: Let the angle ß in Fig. 5 

be 10 deg. 

Angle used for 
so finding a Ht/Pt 

0 deg 0 deg 
10 deg 10 deg 
20 deg 20 deg 

Angle used for 
finding a H2/ P2 

10 deg 
20 deg 
30 deg 

Notice whether C lies to the right 
or to the left of AB and hence 
whether to proceed clockwise or 

counterclockwise. 
(5) Add the three vectors at the 

angles found from 3 and 4 above, 
using the proper field ratios as de- 

termined from tower current ratios. 
The resultants when plotted against 
the corresponding values of 9 will 
give the pattern shape to some arbi- 
trary scale. 

Other Applications 

The above procedure can be used 
for more than three towers, pro- 
vided the spacing of each tower 
from the reference tower is known, 
and the angle between the lines 
joining that tower to the reference 
tower and the reference line. 

Consider the case where it is re- 
quired to have a pattern with a 
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null point in some particular direc- 
tion. 

The following examples will 
illustrate how the curves may be 
used to find the necessary tower 
parameters. 

Example 1: Two towers with a 
null in the pattern at 140 deg and 
a current phasing of 90 deg. Find 
the spacing. 

Solution: At the null point the 
field vectors must be equal and 180 
deg out of phase, that is, a H =- 

180 deg. Then a H, /P = 2. For 
¢ = 140 deg and x H/P = 2, we 
find S/P = 1.3 (from graphs Fig. 
2). Hence S = 1.3 X 90 = 117 deg. 
If three towers were being used 
with equal currents then at a null 
point a H, = 120 deg, a H, = 240 
deg. 

The curves may again be used, 
having assumed current phasings 
for the two towers. 

Example 2: Two towers, with a 
spacing of 120 deg, to give a null 
at = 120 deg. 

Solution: On the = 120 -deg 
line of Fig. 2 or 3 we can find a 
value of S/P and hence find P, such 
that when a H/P is multiplied by 
P, x H will equal 180 deg. This 
requires successive approximations 
but still does not consume much 
time. In this example the value is 
found to be S/P = 1, and P = 120 
deg. Then a H/P = 1.5, and a H 
= 180 deg. 

Plotting Vertical Patterns 
Consider the field from two tow- 

ers at some angle 0 from the verti- 
cal. Let a V = angle between field 
vectors at this zenith angle. Then 
referring to Fig. 6, a V = P - S 
cos y sin O where all terms have the 
same significance as previously. 
Then a V/P = 1 - (S/P) cos q 
sin 0, a V/P - 1 = - (S/P) cos ¢ 
sin e, and in horizontal pline a 
H/P -1 = - (S/P) cos cp. Hence 
x V/P - 1 = (a H/P - 1) sin 0 

or aV/P= (a H/P -1) sin O + 1. 
Hence a series of straight lines 

may be plotted (a V/P vs a H/P) 
for values of 0 from 0 to 90 deg. 
This has been done for 10 -deg in- 
tervals of O in Fig. 7 and 8. 

These curves can be used to plot 
a vertical pattern having first ob- 
tained the horizontal pattern. (1) 
Obtain the value of a H/P for the 

particular value of cp which is of 
interest. (2) Find values of a V/P 
for values of 0 from 0 to 90 deg 
from Fig. 7 or 8. (3) Add the two 
vectors graphically for each value 
of 0. (4) From available graphs' of 
percent field strength (f0) versus 
antenna height, find percent f0 for 
each value of 0 and multiply the 
resultants found in 3 above by this 
value. These quantities are the 
pattern values to some arbitrary 
scale. 

Since the horizontal value of field 
strength (0 = 90 deg) is known, 
it is then a simple matter to eval- 
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uate and plot the vertical pattern in 
millivolts per meter. 

Finding Spacing and Phasing 

From an examination of the 
graphs of Fig. 2 and 3, the follow- 
ing is noted. The lines for cp = 0, 
0 = 10 deg, and so on, intersect 
the a H/P = 0 line at definite 
values of S/P. 

Now when a H/P = 0, the pat- 
tern has a maximum value at that 

point. Thus if the values of S/P 
at which the lines intersect a H/P 
= 0 are plotted against the corre- 
sponding values of cp, we have a 
curve which tells us the required 
values of S/P to give a maximum in 
the pattern at any horizontal angle. 
This curve has been plotted in 
Fig. 9. 

Using this curve and Fig. 2, it 
is a simple matter to obtain the 
tower spacing and phasing to give 
a maximum and a minimum in the 
pattern in any required direction. 

Example 1: We require a maxi- 
mum in the pattern at 50 deg from 
the line of the towers and a mini- 
mum at 130 deg. 

Solution: From Fig. 9 we find 
that for a maximum at 50 deg, S/P 
= 1.55. Now referring to Fig. 2 

at S/P = 1.55 and on the cp = 130 - 
deg line, we find aH/P = 2. Now 
for a minimum a H = 180 deg. 
Hence P = 180/2 = 90 deg and 
S/P = 1.55 from above. Hence S 
= 90 x 1.55 = 139 deg. 

Example 2: To investigate the 
pattern and find its approximate 
shape, having set up certain re- 
quirements, the following procedure 
may be used. Assume the follow- 
ing requirements : Maximum re- 
quired at 75 deg and a minimum at 
120 deg. 

From Fig. 9, S/P = 4 and from 
Fig. 2, at S/P = 4 and on the cp = 
120 -deg line, a H/P = 3. Again 
a H = 180 deg for minimum. 
Hence P = 60 deg. Then S = 60 X 
4 = 240 deg. Now if a H = - 
180 deg there will be another mini- 
mum-that is, at a H/P = - 3, 
this occurs at 0 = 0 deg. (Fig. 2). 
There will be another maximum at 
a H = 360 deg (a H/P = 6). In 
this case there is no other maxi- 
mum, because the point S/P = 4, 
a H/P = 6 lies outside the graph. 
At 0 = 180 deg, a H/P = 5 (a H 
= 300 deg.). Thus pattern value 
= 1.5 times reference vector = of 
maximum. Thus a general idea of 
the pattern shape may be found 
very quickly. It will look like Fig. 
10. 
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Wide -Band Converter 

Bottom view of converter chassis shows mounting of critical components 

Converter and signal generator setup for alignment of an i -f amplifier 

THE FREQUENCY SPECTRUM from 
100 kc to 55 me is particularly 

important since it contains the in- 
termediate frequencies of receivers 
of almost all types, an extremely 
active mobile radio band and many 
other communication services. 
Many of the associated receivers 
handle frequency modulation. Up 
to the present time, however, a sig- 
nal generator providing frequency - 
modulated signals over the entire 
range has not been available. 

A signal generator' is available 
which provides both frequency - 
modulated and amplitude -modulated 

signals in the range from 54 to 216 
mc. If a means were available of 
converting the output frequency of 
this generator to cover the range 
0.1 to 55 mc without changing the 
signal level or modulation character- 
istics, the two units would provide 
complete f -m and a -m generator 
coverage from 0.1 to 216 mc. 

This paper describes the design 
of such a wide -band, unity -gain 
converter. All the usual receiver 
alignments and tests such as stage 
gain, band width, minimum quiet- 
ing signal and distortion can be per- 
formed with these two units. 

By DONALD M. HILL 
Vice-President-Development 
Boonton Radio Corporation 

Boonton, New Jersey 

As shown in Fig. 1, the converter 
consists of a local oscillator operat- 
ing at 150 mc and tunable over a 
small range, a mixer in which the 
local -oscillator output beats with 
the 150.1 to 205 -mc input signal 
from the signal generator to pro- 
duce a difference frequency in the 
range 0.1 to 55 mc, a two -stage 
wide -band amplifier with a pass - 
band flat from 100 kc to 55 mc, an 
output system and a regulated 
power supply. 

Local Oscillator 
It is necessary for the local oscil- 

lator to have excellent stability. It 
is convenient to be able to tune it 
to zero beat when the signal gener- 
ator dial is set at 150 mc, so that 
the difference frequency can be 
easily read from the signal gener- 
ator dial. It is also desirable to 
provide an incremental frequency 
control calibrated in small fre- 
quency intervals over a frequency 
range suitable for selectivity meas- 
urements and for better accuracy 
in the 100-kc to 600-kc frequency 
range. 

The oscillator circuit shown in 
Fig. 2 proved to be quite satisfac- 
tory. Relatively large values of 
capacitance are used to reduce the 
effects of stray capacitance and of 
tube replacement. A small grid 
coupling capacitor is used to de - 
couple the tube from the tuned cir- 
cuit. Temperature -compensating ca- 
pacitors reduce drift to a negligible 
amount. 

As shown in the view of the chas- 
sis, the oscillator circuitry is lo- 
cated in the small compartment in 
the casting. The commercial butter- 
fly capacitor in the compartment 
provides a frequency adjustment of 
about ±2 mc. 

The incremental frequency capac- 
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for Signal Generator 
Frequency -modulated and amplitude -modulated signals are provided over the whole range 
of frequencies from 100 kilocycles to 216 megacycles by a vhf signal generator operated in 

conjunction with a wide -band converter 
.r 

itor in the oscillator compartment 
provides a frequency range of ±300 
kc, the dial being calibrated in 5-kc 
frequency intervals. To provide 
this small tuning range of only 
±0.2 percent with a capacitor of 
manufacturable size, the capacitor 
is decoupled by connecting it across 
only half the oscillator circuit and 
is additionally decoupled by con- 
necting a capacitor in series and 
two capacitors in parallel with it. 
One of the parallel capacitors is var- 
iable and is used as an aid in cali- 
brating the incremental frequency 
capacitor. 

The ceramic oscillator coil form 
and mixer coupling coil form are 
at the left side of the oscillator com- 
partment. The oscillator inductor is 
tuned by means of a metal screw. 
Initially a powdered iron screw was 
used for tuning but it was found 
that the magnetic field of the power 
transformer varied the permeabil- 
ity sufficiently to frequency -modu- 
late the oscillator. The frequency 
deviation was only about 150 cycles 
at 150 me but changing to a silver- 
plated brass screw reduced the hum 
modulation to about 10 cycles devia- 
tion. 

Table 1 shows that the circuit is 
satisfactorily independent of oscil- 
lator tube characteristics. The maxi- 
mum frequency variation for the 
ten tubes tried is ±400 kc or ±0.27 
percent, while the change in overall 
gain is about ±2.5 percent. 

Mixer 
The 6AB4 high -frequency, high- 

transconductance triode was chosen 
for the mixer because of its low 
noise properties and high conver- 
sion gain. Low impedances are used 
in the grid and cathode circuits to 
minimize Johnson noise. 

The input circuit to the mixer 

should present a constant 53 -ohm 
load to prevent resonances in the 
cable which couples the converter to 
the signal generator. The mixer 
operates with a plate current of 
about 6 ma which corresponds to a 
transconductance of about 4,000 
micromhos The internal impedance 
is thus 250 ohms. If a 68 -ohm cath- 
ode resistor is used, the input im- 
pedance will be 53 ohms and will 
properly terminate the RG -58/U in- 
put cable. 

The degeneration at the differ- 
ence frequency due to impedance in 
the cathode circuit is quite low 
since the 53 -ohm output impedance 
of the signal generator shunts the 
68 -ohm cathode resistor. Because 
no blocking capacitor is used in the 
input circuit, several milliamperes 
of cathode current flow through the 
attenuator, but no harm is done. 

If a blocking capacitor were used, 
it would have to be of the order of 
0.25 µf to prevent change of cathode 
degeneration at the low difference 
frequencies; its omission helps in 
making the wiring neat. Bias for 
the mixer tube is developed largely 
in the grid circuit so that variation 
in the magnitude of the d -c resist- 

ance in the signal generator circuit 
from zero to infinity has no notice- 
able effect on the operation of the 
mixer. 

The coupling between the mixer 
and oscillator (L1 and L2 in Fig. 2) 
can cause trouble at the two ends 
of the frequency range. 

If the coupling is too tight, the 
mixer gain will vary over the lower 
difference frequencies between 100 
kc and several mc; furthermore, 
the mixer gain will be different with 
the input signal tuned equal dis- 
tances above or below the local os- 
cillator frequency. Apparently some 
input signal reaches the oscillator 
circuit and is fed back to the mixer 
in such phase as to aid or oppose 
the incoming signal. 

At the higher input frequencies, 
series resonance of the mixer cou- 
pling loop with the mixer grid -to - 
cathode capacitance causes an in- 
crease in mixer gain. If this reso- 
nance should fall in the range cov- 
ered by the input frequency there 
would be a gain peak at the cor- 
responding output frequency which 
it would be impossible to remove. 
This effect can be minimized by 
keeping the resonant frequency of 
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MIXER 
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0.1 TO 

55 MC 
AMPLIFIER 
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55 MC 
OUTPUT 

HIGH OUTPUT 

XI OUTPUT 

REGULATED 
POWER 
SUPPLY 

FIG. 1-Arrangement of stages in the converter 
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the mixer grid circuit very high 
and by damping the coupling cir- 
cuit with a series or a shunt re- 
sistor. A small amount of resonance 
in this circuit aids in holding up the 
gain at the high -frequency end of 
the passband. 

The measured mixer gain of 
about 1.6 agrees well with the maxi- 
mum theoretical gain for the cir- 
cuit. The grid circuit resonance 
aids in achieving the excellent con- 
version gain figure. 

Wide -Band Amplifier 
It was expected initially that a 

distributed amplifier would be re- 
quired to cover the frequency range 
from 0.1 to 55 mc. However, com- 
putation showed that a cascaded 
amplifier using Wheeler's four - 
terminal low-pass dead-end filter 
coupling networks= is more economi- 
cal. The bandwidth is too small to 
make distributed amplification nec- 
essary or desirable. 

Experiments using a smaller fre- 
quency range showed that to achieve 
the desired flatness of amplification 
of about ±0.5 db, the design cutoff 
frequency would have to be at least 
66 mc. 

The basic coupling network with 
the filter divided into half sections 
is shown in Fig. 3A. Using the cus- 
tomary value, 7n = 0.6, this can be 

combined and rearranged as shown 
in Fig. 3B. The impedance R and 
the inductance L are determined by 
the cutoff frequency and the input 
capacitance of the following tube. 
The design equations are : 

R = 2xsf.-, L/2 = 1/[2af0(C/2)] 
The values finally used differ 

slightly from those indicated in Fig. 
3B because of the effects of unavoid- 
able stray reactances. Final values 
were determined experimentally by 
using a sweeping oscillator and os- 
cilloscope, flat response being the 
criterion. 

Adding a plate voltage feed, grid 
leak, grid -blocking capacitor, screen 
bleeder and decoupling filters pro- 
duces the final network shown in 
Fig. 2. 

Gain control is achieved by vary- 
ing the cathode resistors in the two 
amplifier stages. Control of one 
stage did not give sufficient range 
to accommodate maximum tube vari- 
ations. One gain control is made 
available from the front panel while 
the second is mounted on the ampli- 
fier chassis. 

The gain of the first amplifier 
stage is about 1.8 and is variable 
over a range of about ±25 percent 
while the range of the second is 1.3 

±20 percent. 
The unbypassed 33 -ohm resistor 

in each amplifier cathode circuit re- 

duces the available gain but mini- 
mizes the variation of input capaci- 
tance with gain control setting. If 
these resistors were not used, there 
would be a considerable variation of 
gain with frequency at extreme set- 
tings of the gain controls. With the 
resistors in place, this variation is 
reduced to about ±2 percent for 
±25 percent gain control adjust- 
ments. 

Output System 

It is desirable to have two out- 
puts. One should provide unity 
gain across a 53 -ohm impedance. 
This is useful when working into 
the antenna input of a receiver. The 
second output should provide some 
gain so that single -stage measure- 
ments can be made with the aid of 
an r -f voltmeter. This output can 
have a higher impedance but should 
be capable of providing an easily 
measurable voltage across the input 
capacitance of a tube. 

The two outputs are obtained 
from a single tube with load imped- 
ances in both plate and cathode cir- 
cuits. A triode tube could not be 

used because of the interaction of 
grid and plate circuit impedances 
through the grid -plate capacitance 
of the tube. Presumably any high- 
transconductance pentode could be 
used; however, only the type 6AH6 
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FIG. 2 Complete schematic diagram of converter. Both high and low output are obtained from a single 6AH6 tube 

120 
December, 1951 - ELECTRONICS 



Table I -Effect of Changing Oscillator Tubes 

Tube 
Transconductance 

micromhos 

2;640 
3,820 
2,700 
2,800 
3,140 
2,520 
2,570 
2,520 
2,390 
2,800 

Frequency 
Oscillator Mixer Shift 

I , Grid Bias Grid Bias From 150 me 
ma volts Volts kc 

10.3 - 9.7 1.84 +100 
13.7 -11.8 1.77 +500 
11.3 -10.4 2.18 -271 
11.0 -10.7 2.04 -227 
10.8 -11.1 2.12 +400 
11.8 + 9.8 2.17 -186 
10.5 - 9.4 1.92 + 28 
10 9 -10.3 2.02 +340 
10.4 - 9.2 1.90 -111 
9.9 - 9.3 1.78 -217 

Relative 
Converter 

Output 

1.003 
0.988 
1.018 
1.003 
1.018 
1.01 
1.003 
1 010 
0.996 
0.974 

was found to give sufficient isola- 
tion between grid and plate circuits. 
(Type 6AN5 and paralleled 6AK5's 
were tried.) 

The transconductance of the type 
6AH6 pentode is about 9,000 
micromhos so that the impedance 
at the cathode is about 110 ohms. 
When a 100 -ohm cathode resistor is 
used, the impedance looking into 
the output jack will be about 53 
ohms. There is some coupling be- 
tween the cathode and grid through 
the tube capacitance; however, the 
maximum standing -wave ratio in 
the frequency range from 0.1 to 55 
me is about 1.3. 

When a cable terminated in 53 
ohms is connected to the XI OUTPUT 

jack, the cathode load impedance is 
34.6 ohms and the cathode -follower 
gain is about 0.27. The gain con- 
trols are set so that the overall gain 
under this condition is unity so that 
the attenuator dial on the signal 
generator will read the voltage 
across the cable termination. With 
the terminated cable removed, the 
open -circuit voltage at the xI OUTPUT 
jack is twice the attenuator dial 
reading. 

The plate load impedance is 330 
ohms. With a cable terminated in 
53 ohms attached to the xI OUTPUT 
jack the grid -to -plate gain is 2.1, 
thus giving an overall gain of about 
7.6 at the HIGH OUTPUT jack. Dis- 
connecting the cable from the 
XI OUTPUT jack increases the cathode 
degeneration and reduces the gain 
in the plate circuit. 

A low-pass filter network de- 

signed to operate into a 10-p.p.f load 
is used in the plate output circuit. 
The gain will be constant over the 
frequency range when the proper 
capacitance load, 10 p.p.f, is con- 
nected to the HIGH OUTPUT jack. A 
few inches of 300 -ohm twin -lead 
cable and the input capacitance of 
a tube approximate the correct 
termination. Too much capacitance 
causes the gain to decrease at 
higher frequencies while too little 
has the opposite effect. The HIGH 

OUTPUT jack can be open -circuited 
or short-circuited with negligible 
effect on the XI OUTPUT. 

Power Supply 

To stabilize the gain against line 
voltage variation, it is necessary to 
regulate both filament and plate 
voltages. This is very conveniently 
accomplished by a built-in com- 
mercial type 115-v automatic volt- 
age -stabilizing transformer. 

No power transformer is used. 
Plate voltage is derived from a volt- 
age -doubling selenium rectifier cir- 
cuit. A small stepdown transformer 
provides the filament voltage. 

The 150 -ohm resistor shown fol- 
lowing the saturated transformer in 
Fig. 2 protects the selenium recti- 
fiers from peak current overloads. 
This resistor has an effect on the 
output voltage and impedance as 
shown in the following table. 

Resis tance 
in ohms 

75 
150 
300 

Output Source 
at 50 ma Impedance 

volts ohms 
215 1,150 
180 1,480 
142 1,950 

The fairly high source impedance 
is unimportant in this application 
since the current drain is practically 
constant. 

This power supply has proven 
very satisfactory since the local os - 
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FIG. 3 -Basic amplifier coupling net- 
work (A) and network with elements 
combined and rearranged (B). Values 

given are for 66 -mc cutoff 

cillator frequency varies only a few 
kilocycles out of 150 megacycles and 
the overall gain varies only a few 
percent when the line voltage is 
varied from 90 to 130 volts. 

The author wishes to acknowl- 
edge the assistance of Ernest Porter 
and Werner Hopf who participated 
in the development of this instru- 
ment. 
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Current supply for magnet. Paralleled variable -conductance tubes and d -c amplifier 
controlling them are in cabinet over motor -generator set furnishing direct current 

OR NUCLEAR STUDIES in the bind- 
ing energy range of the nu- 

cleus, the Van de Graaff constant - 
potential accelerator is peculiarly 
suited because of the homogeneity 
of its positive -ion beam and its free- 
dom from other types of radiation. 
resulting in an extremely low back- 
ground. 

The high precision of this type of 
accelerator justifies and requires a 
particularly high stability in the 
magnetic -beam analyzer associated 
with ;t. The emergent beam, gen- 
erally protons or deuterons (ionized 
hydrogen or deuterium atoms), will 
consist of monatomic, diatomic and 
triatomic singly charged ions. Since 
the deflection of monoenergetic par- 
ticles in a magnetic field varies in- 
versely as the square root of the 
mass ratios, a convenient means of 
separation is afforded. 

Circuit Analysis 
The beam -analyzing magnet is at 

the lower end of a 5 -million -volt ac- 
celerator tube extension. One com- 
ponent of the analyzed beam is 
passed through a slit system, and is 
used for supplying error signals to 
the 5 -million -volt generator stabi- 
lization circuits. In such an appli- 
cation the magnetic field becomes 
the primary voltage reference, and 

70 PARALLEL 
I 

ZERO TEMP COEFF 
REFERENCE RESISTOR 

)¿ AMP FACTOR (p.8 FOR TRIODE 6L6) 
13. EFFECTIVE PLATE RESISTANCE (APPROX 

25 OHMS FOR 7O 6L6 TUBES} 

FIG. 1-Block diagram and equivalent 
circuit of power supply for magnet 

Magnet 
Gy JOHN C. NYGARD 

Head, Electrical Design Dept. 
High Voltage Engineering Corp. 

Cambridge, Mass. 

a high order of magnetic flux stabil- 
ity is essential. 

Basically, the magnet current sup- 
ply consists of a d -c voltage source, 
a variable -conductance unit and a 
standard current reference resist- 
ance. The variable -conductance unit 
consists of a d -c amplifier driving 
seventy parallel triode -connected 
6L6 tubes as in Fig. 1. 

From the incremental circuit, the 
effective internal d -c resistance R. 
of the current supply circuit is 
found to be 

R, = A E,/AI = Rp + R2 (Aµ + 1) (1) 

where designations are as defined 
in Fig. 1, and the magnet time con- 
stant T will be approximately 

T_ 
R, + R, 

L1 

R,+Rp+R2(Aµ+1) (2) 

The constants for the magnet are 
L, = 120 henrys and R, = 36 ohms. 
The d -c amplifier described has a 
gain of 1,000 and R2 = 3 ohms. Us- 
ing 70 6L6 tubes for the regulating 
element, the effective current -source 
impedance is approximately 24,000 
ohms and the magnet time constant 
approximately 0.005 second. 

With a maximum d -c voltage 
source of 360 volts, one may expect 
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Current Regulator 
High -stability supply using 70 paralled 61,6 tubes delivers 6 amperes d -c with stability 
better than 0.05 percent to huge magnet at beam -analyzing end of 5,000,000 -volt 
Van de Graaff accelerator. Conductance of paralleled tubes is varied by d -c amplifier 

±10 percent variations to result in 
current changes of only ±0.0015 
ampere or ±0.025 percent at 6 
amperes. A variation in magnet 
resistance R1 of 20 percent (equiv- 
alent to considerable overheating) 
will result in a current change of 
one part in 3,330, or -0.03 percent. 

Effect of Shunt Resistors 

To extend the maximum current 
capacity of the variable -conductance 
unit, shunt resistances may be re- 
sorted to as shown for R, in Fig. 1. 
The effective current supply imped- 
ance is then 

R. _ A E' ll 0I =[Rp+R2(Aµ-}-1)J 

1 RP (3) - R.+Rp] 
When R, is made equal to Rp, the 

effective current supply impedance 
will be halved. The use of shunt 
resistance in this manner will in- 
crease the maximum obtainable cur- 
rent by the factor 

(Rp + R.) (R1 + R2 + RP) 
Rp (R1 + R2) + R. (R1 + R2 + Rp) 

The minimum controllable cur- 
rent will be that limited by the sum 
R. + R, + R1. 

Choice of Tubes 

The variable -conductance unit 
must have a minimum internal im- 
pedance comparable to or less than 
the load impedance, as well as high 
current capacity. Since no single 
available tube will meet these re- 
quirements, parallel operation of 
suitable tubes is utilized. 

Preliminary efforts were made to 
make use of the type 6AS7 tube in 
this application. They proved to be 
extremely troublesome due to grid 
emissions which lead to variable 
current division in parallel opera- 

tion and frequent tube destruction. 
Because of their low mu, one extra 
stage of d -c amplification was neces- 
sary and extremely wide grid volt- 
age swing was required 'for com- 
plete current control. 

The type 6L6 tube, operating 
triode -connected, is extremely 

stable, overcoming the difficulties 
above at the sacrifice of the low 
6AS7 plate resistance. For a given 
maximum current the d -c supply 
voltage must be from 30 to 45 per- 
cent higher, depending upon the 
magnet resistance. 

The maximum allowable plate 

Beam -analyzing magnet is on floor just under lower end of 5,000,000volt accelerator 
tube extension of Van de Graaff accelerator. Magnet current supply is remotely 

Iccc!ed 
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FIG. 3-Current control circuit used to control a 6 -ampere direct current flowing through 
a huge electromagnet having a resistance of 36 ohms and an inductance of 125 henrys. 
The conductance of the 70 paralleled 6L6 tubes at the right is varied by the pair of twin - 

triodes serving as a d -c amplifier 

voltage is 360 volts. With refer- 
ence to Fig. 2 the operating region 
is bounded by the line E, = 0 and 
the 14 -watt dissipation line shown. 

The slope of any load line, on a 
per -tube basis, is dependent upon 
the load resistance; its is = 0 inter- 
cept should be chosen so that the 
load line intersects the E, = 0 line 
between the origin and point A. 
Tube overload will then be impos- 
sible. In order to obtain maximum 
current for any given load resist- 
ance, the d -c supply voltage should 
be such that the load line intersects 
E, = 0 at point A. 

The typical load line shown is for 
a 36 -ohm magnet and a d -c voltage 
supply of 360 volts. As may be 
seen, the maximum current will be 
86 ma per tube or 6.02 amperes total 
for 70 tubes. 

Circuit Discussion 

The circuit essentials are shown 
in Fig. 3. Not shown are the regu- 
lated power supplies for the d -c 
amplifier or the d -c voltage supply 
for the magnet, as these are subject 
to individual preference. 

Three stages of d -c amplification 
are used, terminating in a cathode 
follower for coupling to the 6L6 
grids. The overall d -c gain to the 
cathode follower is approximately 
60 db. 

The error signal required for cor- 
rection of current drifts or changes 
is derived from the comparison of 
the IR drop across a 3 -ohm zero - 
temperature -coefficient resistor with 
a stable reference voltage. The 

reference voltage is made variable 
for current adjustment and is ob- 
tained from the negative supply as 
indicated. In order to obtain a fine 
current control, the potentiometer 
shown must have at least 3,600 
degrees rotation. 

For continuous current adjust- 
ment between zero and maximum, 
a total 6L6 grid voltage excursion 
of 50 volts or more is required. The 
NE -2 neon glow tubes used to 
couple the last amplifier stage to 
the cathode follower permit this 
wide swing at the relatively low 
plate voltage used. The gaseous 
discharge noise introduced at this 
level is insignificant. 

Stability 

The magnet circuit character- 
istics are such that the frequency 
response for current is about 3 db 
down, with a consequent 45 -degree 
phase shift at 30 cps. The attenua- 
tion thereafter is approximately 
6 db per octave to about 3,500 cps 
where the magnet nears resonance ; 

attenuation is then more rapid and 
the phase shift soon reaches 180 
degrees. At this point the gain 
about the system loop must be less 
than one for stability. The maxi- 
mum possible d -c gain under these 
circumstances is about 40 db. This 
figure is boosted to more than 60 db 
by the introduction of 20 -db nega- 
tive feedback and high -frequency 
attenuation in the 6L6 grid circuit. 
The upper half -power point of the 
last stage is approximately 100 
times below that of the first two, 

FIG. 4-Alternative six -phase transfor- 
mer -rectifier arrangement that can be 
used in place of a motor -generator set 

with the current controller 

and thus the amplification falls off 
by a large amount before the phase 
shift introduced by the first two 
becomes appreciable. 

The r -f chokes in each tube plate 
lead avoid spurious high -frequency 
oscillations. Each cathode lead has 
a 10 -ohm resistor to assist current 
division ; this also affords a means 
of individual tube current measure- 
ments. The 6L6 filament circuits 
are series -parallel -connected for 
operation from the line. 

D -C Voltage Supply 

The d -c supply may be batteries, 
a transformer -rectifier unit or a 
motor -generator set. The motor - 
generator is preferable since it is 
inherently more stable with respect 
to line voltage variations; d -c volt- 
age changes of only 1 to 2 percent 
may be expected for line voltage 
extremes. 

A transformer -rectifier may be 
preferable for reasons of economy 
or undesirability of rotating ma- 
chinery. A suitable six -phase recti- 
fier is shown in Fig. 4. The current 
ripple frequency is 360 cps with a 
maximum amplitude of 0.01 percent. 

Performance 
Regulators of the type described 

have given very satisfactory per- 
formance. With a motor -generator 
supply, current stabilities of better 
than ±0.02 percent have been main- 
tained for extended runs. The mag- 
net flux stability will be several 
times better than the current stabil- 
ity by virtue of the iron hysteresis. 
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Eighteen -tube cavity at left is based upon the simple six -tube cavity (right) that is tuned by sliding shorts 

UHF Transmitter 
Uses Beer -Barrel Cavity 

Six type 2C39A's in parallel supply 420 watts of picture signal to the antenna of New 

York's first 700 -mc experimental television sfation. Experience with a 600 -mc transmitter 

in daily operation since March 1950 showed the way to a practical design 

By W. H. SAYER, Jr. and E. MEHRBACH 
Research Division 

Allen B. DuMont Laboratories, 1<_ 
Passaic, N. J. 

THE EXPERIMENTAL transmitter 
installed at our New York 

transmitter site will be used to ob- 
tain propagation data at a picture - 
carrier frequency of 709.25 mc and 
a sound -carrier frequency of 713.75 
mc. It will operate into an antenna 
at approximately the same height 
as the former channel 5 antenna. 
Its design is based upon 600 -mc 
equipment for which construction 
was started more than two years 
ago. 

This article will discuss the new 
transmitter that is very similar to 
the one in operation since March, 

1950, on 609.25 mc. All test data 
reported here have been derived 
from experience with the earlier 
equipment. 

Final Tank Circuit 
A so-called beer -barrel cavity us- 

ing six 2C39A tubes was made of 
two coaxial -line cavities with the 
tubes mounted in the center of half - 
wave foreshortened lines and 
connected as a grid -separation 
(grounded -grid) amplifier. One 
cavity becomes the cathode -grid 
cavity and the other, the plate -grid 
cavity. 

The mechanical arrangement is 
shown in the photograph of a 700 - 
mc amplifier cavity. The end shorts 
are used differently; one is adjust- 
able and is used for tuning, the 
other is fixed and is used for coup- 
ling probes. 

At the right-hand side of this 
figure, there are two right-angle 
drives. These operate a chain and 
sprocket arrangement that drives 
the cathode and plate -shorting 
plungers. 

At the left, between the air ducts 
for anode cooling, are the six out- 
put probes leading upward via a 
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piece of RG/8U cable to a quarter - 
wave matching transformer (not 
shown). Cooling is accomplished 
at each seal through the manifold 
at the left fed from a blower line 
facing the viewer. A coaxial fitting 
located in the center of the air man- 
ifold connects to a quarter -wave 
transformer that feeds the input 
slot for coupling. 

Design Calculations 
In calculating the cavity de- 

scribed above, the total tube capac- 
itances are considered as split be- 
tween the two cavity sections. Con- 
ventional methods for obtaining 
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FIG. 1-Line-length calculation for over- 
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as described in text 

line lengths for a resonant cavity 
terminated in a capacitance are 
then used. The calculations shown 
in Fig. 1 indicate the overall length 
of the plate -grid line for 700 me to 
be 5.52 in. and the grid line 3.1 in. 
Experimental results were very 
close to these calculations. 

As noted, grounded -grid opera- 
tion was used. It was found neces- 
sary to use d -c grounds on the grids 
to assure stable operation in the 
six -tube cavity. No practical by- 
pass could be built to assure this 
stability. In any case, the use of a 
high value of grid bypass starts a 
vicious circle. This high value pro- 
hibits grid modulation and it there- 
fore makes unnecessary the d -c grid 
isolation. 

Cathode Modulator 
This condition poses the problem 

of video modulation normally ac- 
complished at the grid in vhf units. 
Cathode or series type modulation 
was decided upon and has proved 
satisfactory. Two type 6AS7G 
tubes are used in parallel as the 
modulator tubes, connected as 
shown in Fig. 2. This type of 
modulation is essentially grid mod- 
ulation although some plate modula- 
tion is present. Linearity is ex- 
cellent as is shown by the curves 
of Fig. 3. 

Coupling presented a problem be- 
cause of the circumferential size of 
the cavities. Single -probe coupling 
proved unsatisfactory since loading 
on the individual tubes varied with 
the circumferential phase relation 
of the probe to a given tube. This 
effect is more readily understood 
if one realizes that the circumfer- 
ence of the six -tube plate cavity at 
600 me is almost one wavelength. 
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FIG. 2 Simplified schematic of cathode modulation system 

This condition is amplified in the 
experimental 18 -tube cavity where 
the circumference of the plate cav- 
ity is almost 1i wavelengths. 

Two types of coupling were tried 
and proved successful, one a multi- 
ple probe system and the other a 
slot type coupling'. Both proved 
satisfactory, but both are critical 
in application. 

In particular, the length of the 
feed lines to the quarter -wave 
matching section is v23..-,- critical. 
Curves of Fig. 4 show that the 
length of the lines must be held to 
within h inch of each other to ac- 
complish symmetrical loading. If 
this is not done, the plate currents 
or drive voltages will vary due to 
the difference in time delay of the 
different cables. It is also im- 
portant to use cable from the same 
spool since the propagation con- 
stant of the same type of line may 
vary from spool to spool. 

Another very important factor 
in obtaining balanced drive in the 
six -tube modulated amplifier was 
the balance of the cathode -bypass 
capacitors. Referrin7, to Fig. 2, it 
is noted that the cathode bypass 
used was 26 p.N.f per tube. Since 
the input capacitance of each tube 
is 6.5 p.µf, a voltage divider effect 
is obtained at uhf. Thus, it is 
important to keep the cathode -by- 
pass capacitors within 10 percent 
of each other in order not to unbal- 
ance the drive voltages. Extreme 
care was used to accomplish this by 
measurement of each capacitor at 
the time of assembly. 

The drive measurements were 
made with a special probe built to 
plug into the 2C39A hole in the 
cavity. This probe was constructed 
from the cathode -grid section of a 
defunct 2C39A tube as shown in 
Fig. 5. Measurements made on the 
slot cavity with the probe showed 
variations less than 5 percent. 

Slot Coupling 
To accomplish symmetrical load- 

ing without the problem of multiple 
probe coupling, slot -type coupling 
was tried. Figure 6 shows a draw- 
ing of combined plate and grid -slot 
coupling. The feed lines indicated 
are actually the beginning of 
quarter -wave matching transform- 
ers. This double slot is very diffi- 
cult to accomplish mechanically (al - 
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though it has been done) because 
the grid transformer must go back 
through the maze of cathode and 
filament connections inside the 
cathode line. 

In actual practice, therefore, the 
cavities are built with grid -slot 
coupling and multiple -probe plate 
coupling. The slot -type feed may 
be considered a pi network with the 
slot the input capacitor, the line 
the tuning inductance, and the tube 
capacitance the output capacitor. 
The adjustment of the slot spacing, 
therefore, becomes critical to pro- 
vide proper coupling. In practice, 
the slot opening is less than sic inch. 

One important detail in the use 
of tubes at uhf is the necessity of 
filament -voltage reduction to in- 
crease life because of the back -heat- 
ing effect. Figure 7 shows the rela- 
tion of power output to filament for 
two manufacturers. Our data do 
not show agreement with manu- 
facturer 1 recommendations. His 
data say that filament voltage 
must be set at a point 0.5 volt above 
the voltage that gives 85 percent of 
full power. This setting results 
in a filament voltage lower than 
that allowed under any condition. 
The maximum -power point was 
used as our criterion and has 
proved satisfactory from life stand- 
point. 

Tube Life 
Although we did not start life 

checks at the time of beginning 
daily transmissions, we have 
clocked 700 hours on one set of 
tubes so far and predict at least 
another 1,000 hours of life on these 
tubes. This prediction is based on 
checking emission current regularly 
by JAN -tube specifications and log- 
ging any decrease. Rapid decrease 
indicates short life. Depending on 
the slope of decrease, life can be 
predicted approximately. This 
method was suggested by one of the 
manufacturers. 

Because of the fact that the ex- 
perimental 18 -tube cavity illus- 
trated was large enough so that 
both the grid and plate cavities 
were longer than a wavelength in 
circumference, the possibility of ex- 
citation of modes other than the 
coaxial TEM mode exists. Other 
modes are undesirable when the 
TEM mode is being used, because 
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FIG. 3-Linearity curve for a six -tube 
2C39A cavity at 609.25 mc 
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oscillations ar o possible and pe- 
culiar modulation effects occur near 
cutoff. These conditions existed in 
our experimental 18 -tube cavity 
but were minimized to a point at 
which 750 watts of c -w power was 
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FIG. 5-Construction of the crystal 
probe circuit at (D) from defunct tube 
(A) and circuit components (B) that are 

fitted under shield shown at (C) 
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available with good modulation 
characteristics at 600 mc. The 
oscillations were minimized by the 
use of slight inductance in the grid 
connection to act as neutralization 
and a ring -type mode suppressor to 
suppress one of the unwanted 
modes. 

The unit described can be used 
to drive higher power amplifiers or 
used with an omnidirectional an- 
tenna with a power gain of 20 to 
give 8 kw erp. With a directional 
antenna power gain of 50, we can 
secure an erp of 20 kw. Such power 
gains are not difficult to obtain at 
the present state of the antenna art. 

This equipment has been in oper- 
ation at 600 mc since March, 1950 
on a daily schedule-sometimes 
with a 16 -hour -a -day schedule-and 
has proven extremely dependable. 
The cavities are simple to con- 
struct, have little or no maintenance 
problems and are not too expensive. 
The techniques evolved are applic- 
able to multiple operation of tubes 
in the vhf range for high transmit- 
ter power in the order of 20 to 
60 kw. 

REFERENCE 
(1) Donald H. Preist, Annular Circuits 

for High -Power Multiple Tube RF Gen- 
erators at VHF and UHF, Proc IRE, p 
517, May, 1950. 
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By GORDON RAISBECK 
Bell Telephone Laboratories, Inc. 

Murray Hill, N. J. 

THE DUALITY between vacuum- 
tube triodes and point -contact 

transistors* shows a short cut to 
the design of a large class of tran- 
sistor circuits. The pictorial de- 
scription which follows describes the 
idea behind duality and shows how 
duality can be used to transform 
well-known vacuum -tube circuits 
into circuits using transistors which 
perform the same type of job. 

The basic circuit elements are 
shown in Fig. 1, 2 and 3. Here are 
illustrated two ways of writing 
Ohm's law and two ways of writing 
the laws which connect potential 
drop e and current i through a coil 
and a capacitor. These equations 
have been grouped in pairs having 
similar mathematical form, but in 
which i and e are interchanged in 
one member of the pair. Such equa- 
tions are called dual equations. The 

R. L. Wallace and G. Raisbeck, Duality 
as a Guide to Transistor Circuit Design, 
BSTJ, 30, p 351, April 1951. 

TRANSISTOR 
quantities which appear in corre- 
sponding positions are called dual 
quantities, or simply duals. As 

shown, resistance R is the dual of 
conductance G, inductance L is the 
dual of capacitance C and elastance 
S (the reciprocal of capacitance) is 
the dual of inverse inductance F. 
The imaginary unit j and the fre- 
quency w remain unchanged. 

The less familiar quantities G, S, 

and F will appear quite often in 
what follows. They will be used 
frequently to emphasize duality. 

Two -Terminal Networks 
The dual of impedance is shown 

in Fig. 4. Impedance Z is the dual 
of admittance Y. Any linear two - 
terminal network has a physically 
realizable dual; that is, given any 
impedance function Z correspond- 
ing to a linear two -terminal net- 
work, there is an admittance func- 
tion Y having the same mathemati- 
cal form as Z which corresponds to 
a realizable network, and vice versa. 
This is not true of networks in 
which mutual inductance plays a 
major and unavoidable part. In such 

cases the dual network may require 
ideal transformers, never realizable. 

Kirchhoff's laws illustrated in 
Fig. 5 are mutually dual. Likewise, 
the dual of a tee of inductors is a pi 
of capacitors. This explains the 
transformation from a tee to a pi 
and the rather odd choice of current 
directions and voltage polarities in 
Fig. 6. Kirchhoff's laws suggest 
that a node is the dual of a loop 
and that the dual of a star forma- 
tion is a delta. This is illustrated 
by the duality of a tee and a pi in 
Fig. 6. Fig. 5 also suggests that 
in order to avoid confusion about 
signs, potentials should be meas- 
ured continuously in one direction 
around each loop. This was not 
done in Fig. 6, where the signs are 
those usually used on four -terminal 
networks and the confusion of signs 
in the dual circuit is apparent. The 
confusion is removed by reversing 
e2 in the inductive tee and the dual 
i2 in the capacitive pi, and modify- 
ing the equations accordingly. 

Figure 6 shows mutual -induct- 
ance circuits. When the coupled 
coils can be replaced by a network 
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CIRCUIT DESIGN 
How to derive amplifier, oscillator, modulator and multivibrator transistor circuits from 
known vacuum -tube circuits. Technique, known as duality, is explained in detail and may 

be applied to any complex vacuum -tube circuit to find the corresponding transistor circuit 

of inductors, then the dual can be 
realized in the form of a network of 
capacitors. One requirement is that 
the mutual inductance M be positive 
but smaller than the inductance of 
either coil. 

Figure 7 shows series and par- 
allel combinations. One can take ad- 
vantage of the duality discovered 
between impedance Z and admit- 
tance Y to show that the dual of a 
series combination is a parallel com- 
bination. Thus, the formula for 
a pair of impedances in parallel 
has the same form as that for 
two admittances in series. 

Duality works two ways. Capac- 
itance is the dual of inductance 
and inductance is the dual of 
capacitance. The relation shown 
to hold in one direction need not 
be proved for the other. 

Supply circuits are shown in 
Fig. 8, 9 and 10. The dual of an 

ideal voltage source with no inter- 
nal impedance is an ideal current 
source with no shunt admittance. A 
symbol has been invented for a con- 
stant current source ; a dashed line 
with an arrow head at one end, in- 
dicating direction of current flow, 
with the letter I nearby. 

At first sight it seems that cir- 
cuits having simple batteries will 
lead to dual circuits calling for con- 
stant -current sources. This diffi- 
culty can be circumvented by the 
compromise shown in Fig. 9 and 10. 
Figure 9 shows a battery with in- 
ternal resistance. The dual in this 
case is a current source with shunt 
resistance. This can now be trans- 
formed by Thevenin's theorem into 
an equivalent voltage source with a 
series resistance, as in Fig. 10. 

Figure 11 illustrates the dual of 
a transformer. The dual of a step- 
up transformer is a step-down 

transformer, as long as the trans- 
formers are considered as ideal. 
Outside of the range where the 
transformer is a good approxima- 
tion to the ideal, this duality is not 
valid. 

To find the dual of a given circuit, 
one should write down a set of cir- 
cuit equations describing the rela- 
tions between the currents and volt- 
ages completely. In Fig. 12, stand- 
ard mesh equations have been 
chosen for a mid -series terminated 
high-pass filter section using the 
meshes indicated by curved arrows. 
By changing i to e and e to i 
throughout and by replacing every 
symbol by the symbol of a dual 
quantity, the equations are trans- 
formed. Inasmuch as the dual of a 
mesh is a node, this results in a set 
of nodal equations. The elements 
which appear twice in one equation 
join two nodes and the elements ap- 
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pearing only once join a node to 
ground. With this information it is 
easy to reconstruct the network. 

Figure 13 shows a diode recti- 
fier. Its dual is a device having a 
current -voltage plot which looks 
like the plot of voltage -current of 
a diode rectifier. The axes show 
that this is also the characteristic 
of a diode rectifier but with polari-. 
ties reversed. 

A vacuum tube and transistor are 
illustrated in Fig. 14 with plate 
characteristics for the vacuum -tube 
triode and collector -circuit charac- 
teristics for the transistor. The 
general shape of the two sets of 
curves is similar but the labelling 
of the axes is different. The cor- 
responding quantities are: e, and -i i, and -e e, and -i., and i, 
and -e,. 

Small -Signal Circuits 
Figure 15 shows small -signal 

equivalent circuits. At first the cir- 
cuit equations do not look like duals, 
but the quantities which disturb the 
duality are only r, and r0. It is com- 
mon for these quantities to be as 
small as one percent or less of r 
so to a first approximation, they can 
be omitted. This gives the desired 
result at once, and shows that a is 
the dual of N.; r, the dual of 1/r,. 

As in Fig. 6, the directions chosen 
for at least two of the voltages and 
currents are not consistent with 
duality. If this oversight is recti- 
fied, it will be discovered that a has 
the wrong sign with respect to p.. In 
other words, a grounded -cathode 

vacuum tube has a phase reversal 
between grid and plate; a grounded - 
base transistor has none between 
emitter and collector. 

Duals of a vacuum tube hav- 
ing correct phase relation are 
shown in Fig. 16. These two circuits 
correct for phase inversion with 
ideal transformers. For small -signal 
purposes it does not matter whether 
the transformer is in the emitter or 
the collector circuit. The cir- 
cuits of Fig. 16 are useful in 
another way. If it is desired to 
find the dual of a simple circuit 
geometrically, by remembering 
that the dual of node is loop 
and the dual of series is par- 
allel, it is best to start by using one 
of the circuits containing a trans- 
former as the dual of a vacuum tube. 
When the transformation is com- 
plete, it is easy to see if the trans- 
former can be removed without in- 
terfering with operation. 

Figure 17 shows a grid and 
emitter as diodes. To a first approx- 
imation the grid circuit of a vacuum 
tube and the emitter circuit of a 
transistor are both rectifying 
diodes. Furthermore, if the dual 
quantities are to be e, and -i. and 
i, and -e. then the diodes are poled 
in opposite directions. Therefore, 
the input circuits to the vacuum 
tube and transistor are dual in a 
manner which is consistent with the 
duality of the plate and collector cir- 
cuits. This makes it possible to find 
the duals of circuits whose opera- 
tion depends on the rectification ac- 
tion of the grid, 

The quantitative aspect of dual- 
ity can be handled with two con- 
stants, picked at will and having 
dimensions of resistance. They may 
be called r, and r,. In terms of 
these two constants the duality re- 
lations now come out as follows: 

e i = e/rl 
i e = ira 

R G = R/rira 
L C = L/rira 
S r = S/rira 
Z Y = Z/rlr, 

Node 
Series 

E0 
Ideal Transformer 
(turns ratio n1:n2) 

Diode 
is 
es 
i, 
e, 

r, 
9m 

Loop 
Parallel 
lo = Eo/ri 
Ideal Transformer 
(turns ratio n,:ni) 
Diode, Reversed - e, = i,re -i, = en/r1 - e, = i,re - ae = e,/rl 

a _ >< r = r,ra/r, 
rm = 9mrlra 

The equation for r, shows that for 
any given vacuum tube and transis- 
tor the constants r, and r, must be 
chosen so that r,r, = r,r,. In Fig. 
14, r, and r, have both been chosen 
equal to 6,600 ohms. In the R -C 
coupled amplifier stage and its dual 
shown in Fig. 18, the dual of the 
series capacitor is a shunt inductor 
and the dual of a battery and re- 
sistor in series is a current source 
and conductance in parallel. The lat- 
ter two are in series with the input 
instead of in shunt. The output 
circuit can be treated in the same 
way, ignoring phase reversal. 

The arrangement of the power 
sources in the transistor circuit is 
inconvenient, and a better arrange- 
ment is shown in the lower circuit. 

130 December, 1951 - ELECTRONICS 



. ..1.--- -.med. w.w1..1 , 

1 

ig-e. 
rp + 

eg © ep 

_ + He. - 
i9=0 

ip=D eg+ ¡P ep 

ee=ie(re+rb)+ icrb 
ec=ie(rb+c«rC)+ic (rb+rc) 
If re.arc end rp.c rc 

ee ^ 

ec 
arc ie+rc'c 

VACUUM TUBE TRANSISTOR 

FIGURE 15 FIGURE 16 

e 

GRID 
CIRCUIT 

(-ee) 

('e) 

(-es) 
I 1 

EMITTER 
CIRCUIT 

R -C COUPLED R -L COUPLED 
AMPLIFIER AMPLIFIER 

FIGURE 17 

TUNED AMPLIFIERS 

FIGURE 19 

FIGURE 18 

M 

T9 
I 

e 
9 2 

T T 

DOUBLE -TUNED AMPLIFIERS 

FIGURE 20 

The dual vacuum -tube circuit, 
found by working backwards, is also 
shown. The connection of the power 
supplies is a matter of choosing one 
of many possible arrangements. For 
that reason power supplies will be 
omitted in most of the circuits to 
follow. The reader should remember 
that transistor circuits call for 
high -impedance sources whenever 
vacuum tubes call for low -imped- 
ance sources. 

e A tuned amplifier and its dual, 
Fig. 19, are shown in two forms to 
illustrate once again how to con- 
nect power supplies. The new point 
illustrated here is that the dual of a 
parallel -tuned circuit is a series - 
tuned circuit. Experience has shown 
that in transistor circuits such as 
the one in the figure, series -tuned 
circuits give better performance 
than parallel -tuned circuits. 

The circuits in Fig. 19 can be 
operated class -A, class -B or class -C. 
Referring to transistors, however, 

the terms class -B and class -C mean 
biased so that during part of the 
cycle the potential drop across the 
transistor is nearly zero. During 
this part of the cycle, the transistor 
looks like a high conductance and 
current flows freely through the 
transistor without building up any 

appreciable voltage. This is the dual 
of the behavior of a vacuum tube 
beyond cutoff where the tube be- 
haves as a high impedance and 
large voltages may be imposed 
across the tube without appreciable 
current flow. 

Figure 20 is a double -tuned am- 
plifier and its dual. The dual uses 
the transformation of Fig. 5 to 
avoid the difficulties of mutual in- 
ductance. Figures 19 and 20 also 
illustrate the two principal forms of 
grid -leak bias and their duals. 

A push-pull class -B amplifier and 
its dual are shown in Fig. 21. This 
circuit first showed the importance 
of vacuum -tube transistor duality. 
In the vacuum -tube circuit, the 
tubes are driven out of phase in 
parallel. The two plates drive the 
load through a transformer. One 
plate is the driver at any one time. 
The other tube is idle and presents 
a high impedance, so that the load 
voltage may be impressed upon it 
without drawing any current. In 
the dual circuit, the transistor col- 
lectors are connected in series with 
the load. As before, one collector is 
the driver at any one time, but in 
this case the idle collector presents 
a low impedance, virtually a short 
circuit, in series with the load. The 
idle transistor hence passes the 
whole load current, without build- 
ing up any voltage. This transistor 
circuit has been tested extensively 
and has proved to be even more effi- 
cient than a push-pull class -B 
vacuum -tube circuit operating at 
the same power level. 

The remainder of this article ap- 
pears in the following two pages in 
ELECTRONICS Reference Sheet form. 

2 

'D2 

eg, - e, + E, = 0 

eg2+e, + E, =0 
ep,-e2 -E2=0 
ep2+ e2 - E2 = 0 

- ig2 - I = 

iPl - ip2 + i =0 

CLASS -B AMPLIFIER 

e; 

FIGURE 21 

"iet-i;+ 
-ie2+i; + I; =0 

-ici -i2-12=0 
-icz+i2 - 4'0 
- ee1 +eel -e; =0 

-eC1+ec2+e2=0 

CLASS -8 AMPLIFIER 
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TRANSISTOR CIRCUITS (continued from page 131) 

HARTLEY OSCILLATOR-It is advan- 
tageous to place the transformer in the 
circuit as shown because the ideal 
transformer with a shunt inductance can 
be realized physically by a transformer 
with properly chosen primary induc- 
tance. The capacitor shown dotted is 
the dual of the mutual inductance 

between the coils in the oscillator 

e 

41. 

TRANSISTOR OSCILLATOR-In all the 
coupling networks shown so far, the 
vacuum -tube network has a 180 -deg 
phase shift at the operating frequency 
and the phase shift has been removed 
by a phase -reversing transformer. It is 
possible to design directly a coupling 
network having zero phase shift at the 
operating frequency. Two such net- 
works are shown here. The second net- 
work, which has a phase shift varying 
very rapidly with frequency and which 
can be designed to give an impedance 
transformation, leads to a very stable 

transistor oscillator 

COLPITTS OSCILLATOR-If the two in- 
ductors and capacitors of the Hartley 
oscillator are replaced by two capaci- 
tors and an inductor, the Colpitts oscil- 
lator results. Different coupling net- 
works lead to different oscillators. In 
the dual circuit, the combination of a 
transformer and series inductor may be 

replaced by a leaky transformer 

0Q40J 

TUNED -PLATE TUNED -GRID OSCILLA- 
TOR-Has a coupling network as shown 
when the effect of plate -to -grid capaci- 
tance is included. This can be trans- 
formed to the coupling network shown 
in the transistor circuit. Here the phase 
reversal can be accomplished neatly in 
the coupled coils, so no further trans- 

former is needed 

e9 + e - eRT = 0 

2eP - eL - eRT °0 

eL ' ec 
ip + 

RT 
iL ic=0 

i9 + iRT - i - I =0 

-Ie - is - iRi' =0 

-2ic - ice - IRTy =0 

ice = iL, 

-ec+eRT+ec'+eL'=0 
- ee * eRT,- ec. - eL, = o 

BRIDGE -STABILIZED OSCILLATOR-Here the circuit already contains a phase - 
reversing transformer. The various dual circuit elements are connected to it to sat- 
isfy the dual circuit equations. The peculiarity of this circuit is that while the 
vacuum -tube circuit contains a variable resistor Rs whose resistance increases with 
increasing load current, the dual circuit must contain a variable resistor whose con- 

ductance increases or whose resistance decreases with increasing load voltage 

(Continued on p 134) 
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CINCH 
MICRO CONNECTORS 

Cinch molded general 
purpose connectors, from 
three to fifty contacts or more, 

are designed and made of materials as 
desired and necessary to meet application 
requirements. They are available in low loss mica 
or melamine for chassis mounting or assembled 
with cap for cable applications. Terminals gold or 
silver plated. Consult Cinch! 

CINCH MANUFACTURING CORPORATION 
1026 South Homan Ave.. Chicago 24, Illinois 
Subsidiary of United -Carr Fastener 
Corporation. Cambridge. Moss 

Cinch Component evoilobie 
et feeding Jobbers -- every. 

where 



TRANSISTOR CIRCUITS (continued from page 132) 

GRID -LEAK DETECTOR-These circuits 
use the rectifying action of the input 
circuit to achieve detection. The inductor 
and resistor in the emitter circuit act to 
build up a bias current in the emitter 
which is almost equal to the peak value 
of the incoming signal current. This is 
dual to the action of a grid -leak bias 
system where a resistor and capacitor 
act to build up a grid voltage nearly 

equal to the peak signal voltage 

PLATE MODULATOR-A class -C ampli- 
fier in which the plate voltage is varied 
by the addition of the modulation volt- 
age. The dual collector -modulator is a 
class -C transistor amplifier in which the 
collector current is varied by the addi- 

dition of a modulator current 
CAR MOD 

PLATE DETECTOR-Representative cir- 
cuits making use of the nonlinearity of 
the plate and collector circuits. The 
plate detector is biased so that with zero 
signal the plate current is nearly cut off. 
The collector detector is biased so that 
with no signal coming in, the collector 

voltage is nearly reduced to zero 

GRID MODULATOR -A carrier -fre- 
quency amplifier in which the grid bias 
is varied by the addition of a modula- 
tion voltage. The dual emitter modulator 
is a carrier -frequency amplifier in which 
the emitter bias current is varied by the 

addition of a modulation current 

I 

I 

II 
I 

CONSTANT -CURRENT MODULATOR- 
A variant of the plate modulator in 
which the modulation voltage is derived 
from another tube operated from the 
same plate supply. For the operation to 
be linear, it is necessary that the sup- 
ply current be constant or nearly so. In 
the dual circuit, two transistors are op- 
erated in series from one source of volt- 
age, one operating as a carrier ampli- 
fier and the other as a class -A modula- 

tion frequency amplifier 

MULTIVIBRATOR-These circuits are 
visualized as two -stage amplifiers. The 
transformers are required so that the 
two stages will be out of phase. The 
ideal transformer plus shunt inductor 
may be replaced by a real transformer 

with suitable primary inductance 
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i 
Vulue 
liegond 
Expectation! 

15/16" MALLORY MIDGETROL 

WITH PHENOLIC SHAFT 

Insulated shafts are knurled and 
slotted for ease in adjustment. 
Current -carrying parts provide 
1,500 volt insulation ... '%s" 

diameter saves space ...phenolic 
material eliminates mechanical 
noise. Precision -controlled car- 
bon element provides smooth 
tapers, quiet operation, accurate 
resistance values, less drift in 
television applications. 
*Trade Mark 

Television Tuners, 

Tee:meet 

Mallory Midgetrol* 
permits fast and economical 

delivery of short orders ! 

A new and particularly important feature has been added to the 
Mallory Midgetrol ... the carbon control with electrical character- 
istics specially suited to critical applications in television, radio 

and other electronic circuits. 

The incorporation of a universal, tubular shaft permits easy 

adapting of the standard unit to the specific needs of a wide range 

of applications. As a result, short orders can be filled practically 
overnight ... for production emergencies, for service replacement 
stocks. The Mallory Midgetrol is available in resistance values 
from 5,000 ohms up to five megohms, for loads up to % watt .. . 

and can now be supplied with shafts to meet your specifications 

to fill your hurry -up orders for less than normal production 
quantities and at low cost. 

That's value beyond expectation! 

Mallory's electronic know-how is at your disposal. What Mallory 
has done for others can be done for you! 

Special Switches, Controls and Resistors 

MALLORY 
P.R. MALLORY 8 CO.. Inc. 

P. R. MALLORY & CO., Inc.., INDIANAPOLIS 6, INDIANA 

SERVING INDUSTRY WITH 

Electromechanical Products 
Resistors Switches 

TV Tuners Vibrators 

Electrochemical Products 
Capacitors Rectifiers 

Mercury Dry Batteries 

Metallurgical Products 
Contacts Special Metals 

Welding Materials 
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TUBES AT WORK 
Including INDUSTRIAL CONTROL 
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Quick Acting Optical Shutter 204 

Electronic Weighing System 

A COMPACT electronic scale and re- 
corder, developed by the Streeter- 
Amet Company, of Chicago, Ill., 
may be installed at more convenient 
weighing points than is possible 
with a bulky lever system. Also, the 
scale is able to record and print the 
weight information at some point 
remote from the scale. 

The scale makes use of Baldwin - 
Lima -Hamilton load cells. In these 
cells, a strain gage is bonded to 
a calibrated load receiving column. 
Inside the cell is a Wheatstone 
bridge having the strain gage as 
one leg. A deflection of the load 
receiving column due to a load on 
the cell causes a corresponding de- 
flection.of the strain gage. A cur- 

rent is passed through the Wheat- 
stone bridge and the deflection of 
the strain gage changes its resist- 
ance and causes a change in voltage 
across the bridge. 

The instrumentation for the elec- 
tronic scale provides a means of 
converting the electrical output of 
a load cell to mechanical energy by 
which the force exerted on the load 
cell may be recorded and printed. 

Operation 

When a force is introduced on a 
load cell, the output voltage from 
the strain gage is fed to a balanc- 
ing bridge arrangement having as 
one leg a variable resistance, see 
Fig. 1. This system is initially in 

6i A. 

MULTIPLE 
TRANSFORMER-. 

TO i r 7F 

RANGE 
SWITCH 

AMPLIFIER 

PHASE SENSITIVE I 

AMPLIFIER 
3 VOLTAGE STAGES 
I POWER STAGE 

I ) / 

LOAD -CELL OUTPUTS CONNECTED IN SERIES TO 
PRODUCE ADDITIVE EFFECT OF LOAD 

OPTIONAL 
RANGE 

CHANGE 

115V 60 CPS 

N 

OSERVO N, 
MOTOR 

--RANGE INDICATOR 
TO PRINTER 

FIG. 1 --Electronic scale system with five ranges 

electrical balance. The introduction 
of the voltgae across one leg of the 
bridge causes an unbalanced condi- 
tion. The difference in potential 
thus produced is directed into an 
amplifier. From the amplifier the 
voltage operates a servo balancing 
motor which causes a precision po- 
tentiometer or the variable resist- 
ance to rotate until the system is 
once again in balance. 

Simultaneously, with the balanc- 
ing of the circuit, the motor is also 
operating the recording apparatus. 
This circuit is phase sensitive and 
the removal of the force from the 
load cell causes the motor to reverse 
its direction of rotation, bringing 
the potentiometer back to its origi- 
nal position. 

The recording apparatus consists 
of a series of step cams which con- 
vert rotational information from 
the servo motor to digital informa- 
tion on the printer. 

Range -Change Control 

Another feature of the equipment 
is the range -change control. On a 
large capacity scale, rather than 
using one range from zero to ca- 
pacity, it is desirable to break this 
into several smaller ranges and ob- 
tain a more compact mechanism 
which can be read with closer accur- 
acy. Changing from one range to 
another is accomplished by adding 
a resistance in series with the Heli- 
pot and equal to that of the Helipot 
which balances the system and 
brings the recorder back to zero 
with the preceding load on the scale. 

Regulated Bias Supply 

By J. C. MAY and J. G. SKALNIK 
Electrical Engineering Department 

Yale University 
New Haven, Conn. 

A REGULATED d -c supply whose out- 
put voltage is adjustable to zero is 
of great value for laboratory and 
general testing purposes. This sup- 
ply should also be able to maintain 
its regulatign while carrying nega- 
tive or reverse current for an ap- 
plication such as a bias supply for 
a class -C amplifier. 

Since bleeder resistors are not 
practical in a supply with an output 
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NEW KESTER 44" 
RESIIIT CORE S()LDER. 
ESPECIALLY FOR TV ... RADIO WORK... 
EVERYTHING ELECTRONIC 

In speed of action for fast soldering, this product far surpasses 
anything in the Industry today. Unbelievably more active and mobile 
.. absolutely non -corrosive and non-conductive. 
For an actual demonstration in your plant, contact 
ster's Technical Department. 

Conforms with following specifications: 
Federal QQ-S-571b 
Army -Navy -Air Force Mil -S-6872 (AN -S-62) 
U.S. Air Force No. 41065 -B -Method 31 

KESTER SOLDER COMPANY 
4204 Wrightwood Ave., Chicago 39 

Newark, N. J. Brantford, Canada 
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THE FRONT COVER 

Great Neck, N. Y. 
One important device illus- 

trated is the wire rack in front 
of the worker. Wires are placed 
in the rack in advance in the 
order in which they are to be 
used. The wire to be soldered 
first comes from the upper left 
hole in the rack and then, in 
order, the operator takes wires 
from the top row from left to 
right before moving to the next 
horizontal row. In other words, 
the wires are placed in the rack 
similar to the way a page of a 
book is read. Each wire has been 
cut previously to the desired 
length. 

Also shown in the two photo- 
graphs is a universal fixture cap- 
able of holding one or several 
plugs. A spring is placed over 
the fixture to hold wires out of 
the way after they have been 
soldered. 

ASSEMBLY-LINE wiring tech- 
niques illustrated in the 

cover picture and the accompany- 
ing photograph are part of the 
planned production efficiency sys- 
tem at the Sperry Gyroscope Co., 

voltage range of 0 to 250 volts, an 
electronic bleeder may be used that 
will draw approximately a constant 
bleeder current regardless of output 
voltage. Thus, the supply can draw 
a negative current at least equal to 
the bleeder current before losing 
its regulating ability. 

The complete circuit diagram of 
such a supply is shown in Fig. 1. 

The regulator part of the circuit 
with its negative reference is sim- 
ilar to one designed by R. W. Hick- 
man.' Since the output ripple is 
determined mainly by the ripple on 
the negative reference voltage, a 
separate full -wave well -filtered cir- 
cuit is used. An alternative ar- 
rangement would be a bridge recti- 
fier circuit fed from the main 
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T2 -STANCAR P6119 

FIG. 1-Circuit diagram of a regulated power supply incorporating an electronic 
bleeder 

power transformer, T1. The output 
ripple for the circuit of Fig. 1 is 
about two or three millivolts. 

To insure an adjustment of the 
output voltage to zero, the nominal 
150,000 -ohm resistors appearing in 
the 6SJ7 control -grid circuit should 
be selected so that the upper one is 
slightly smaller in value than the 
lower one. 

The electronic bleeder is gained 
by utilizing the constant -current 
characteristics of a beam -power 
tube such as the 6L6 shown in Fig. 
1. The cathode resistor, which pro- 
duces negative feedback and en - 

30 -25 -20 -15 -10 -5 
IL IN MA 
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w 
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o 

Fig. 2-Regulation curves for the circui 
of Fig. 1 while drawing reverse current 
The lower curves illustrate normal 
operation and the upper ones were 
taken with the bleeder tube removed 

hances the constant -current char- 
acteristics, may be made adjustable 
if different values of bleeder cur- 
rent are desired. 

The regulating properties of this 
supply, while carrying reverse cur- 
rent, are shown in Fig. 2. The lower 
curves illustrate normal operation 
and the upper curves were taken 
with the electronic bleeder tube 
removed from its socket. The volt- 
age increment DE is the change in 
output voltage as the reverse load 
is applied, and the three curves are 
for different values of total output 
voltage at no load. 

REFERENCE 

(1) R. W. Hickman, Voltage Stabiliz- 
ers, Radio Research Laboratory Report 
L-11. 

Picture -Tube Language 
WITH the glass -envelope manufac- 
turing industry reaching new highs 
in production, an electronic lan- 
guage has developed in connection 
with specifications for picture tubes. 
Some of these new terms pertaining 

(Continued on page 156) 
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BIGGER PLANES? 
... or smaller capacitors? 

In the black of night a plane steals in 
miles overhead. Suddenly, capacitors dis- 
charge into an electronic flashtube and a 
flash of light stabs through the darkness for 
the briefest instant as a synchronized cam- 
era shutter clicks ... The enemy position 
below is recorded on film . . . The photo 
reconnaissance plane streaks homeward .. . 

A normal military mission, of course... 
xit an: made possible by the develop- 
aen: of Vitamin co* energy storage 

pc citors to meet the severe require - 
meats jf this photo -flash application. 

These space -saving Sprague capacitors 
literdllo made this type of aerial night 
phor rg aphy pra tical, since they are only 
:one-ìftr_ tl-e size and weight of capacitor 

cr,y-st :age banks composed cf"stand- 
ard" general duty units made to joint 
Arr y-N.3.y stecification JAN -C -2E. 

, Vita -ran Q i: a .egi!tesed trade -nark of the 

Sprague =lecrc Core an/ trac exclj ive organic 
polymer .apactor in)reeront .v,th u'usually ex- 

cetlert eectnca an, tenuerature :hsracteristics. 

Like many other Sprague components, 
these special capacitors were designed to 
meet size, weight, and electrical require- 
ments that were impossible with "stand- 
ard" units. Naturally, the Sprague 
Electric Company produces standard JAN 
components by the thousands, but it re- 
alizes that standards are not meant to 
limit progress. 

Wars are not won by standing still .. . 

If your military prDiu.tion faces special 
problems that canzct be solved by use of 
standard capacitors, resistors, pulse net- 
works, interference fhers, ormagnetwire, 
Sprague probab y has the answer at its 
finger-tips. 

Write today to the Application En- 
gineering Sectio z, Shrag ee Electric Com- 
pany, North Acams, M issachasetts. 
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High-pass filter section. Cutoff frequency 
for bath sections is 218.5 mc 

Inside view of low-pass section of com- 
plementary filter 

Complementary Filter Permits Antenna Sharing 

Two pieces of electronic equipment, 
operating in the respective fre- 
quency ranges of 157 to 212 me and 
225 to 400 mc, may share a common 
antenna simultaneously through the 
use of the filter shown in the accom- 
panying photographs. The filter 
consists of two separate filter sec- 
tions, one low-pass and one high- 
pass, both with a cutoff frequency 
of 218.5 mc. The high-pass section 
has a maximum insertion loss of 1.6 
db at 225 me which remains less 
than 1 db from 234 to 400 mc. At- 
tenuation of 212 mc is over 70 db 
and more than 50 db at 157 mc. 

Construction details are shown 
in the photographs. The series arm 
assembly for the high-pass side is 
essentially a "stick" of alternate 
brass cylinders and capacitors. For 
rigidity, cylindrical brass pieces 
are soldered into each end of the 
capacitors and the adjusting sleeve 
set in place and adjusted (with a 
Q -meter at 120 kc) to the correct 
value of capacitance. A flexible lead 
made of a strip of 0.01 -inch cop- 
per, inch wide, is attached to each 
end of the arm to minimize series 

inductance. Each junction from 
series arm to shunt arm was made 
at a polystyrene stand-off post. 

The values of the series arm ca- 
pacitor adjustments were deter- 
mined by computing the inductance 
at 200 me of a rod g inch in diam- 
eter and 2 inch long. The value of 
nominal capacitance was then 
chosen so that the correct value of 
effective capacitance would be ob- 
tained at 300 me in each case. 

The terminating shunt arms were 
adjusted to resonate at 198.6 mc. 
The other shunt arms were adjusted 
initially to about 2.5 me below the 
design resonant frequency, and fin- 
ally, by trial and error for the best 
vswr and attenuation characteris- 
tics. In the early design stages, it 
was found that much higher attenu- 
ation in the stop band could be ob- 
tained by using copper finger con- 
tacts to make good electrical contact 
between partitions and the box 
cover. They were therefore used 
on all subsequent filter designs. 

Low -Pass Adjustments 
For adjusting the low-pass series 

arms, a capacitor with silvered disc 

caps on both ends was modified by 
drilling and tapping the end holes 
for 6-32 screw threads. This ca- 
pacitor was then substituted for 
one of the standoffs. A straight 
piece of wire, equal in size to that 
used for the coils, was connected be- 
tween the capacitor and the next 
adjacent standoff with 6-32 screws 
and washers arranged so that the 
screws were screwed into the stand- 
off and capacitor as far as they 
would be when the filter was com- 
pletely assembled. Care was taken 
to keep the wire as far above the 
bottom of the box as the center of 
the series arm coil would be in the 
assembled filter. 

The resonant frequency of this 
circuit was measured. The length 
of the straight part of the con- 
ductor and the diameter of the con- 
ductor were measured and from 
these the inductance was computed. 
The capacitance of the capacitor 
was measured by the substitution 
method on a Q -meter at 120 kc. 

From the computed value of in- 
ductance and the measured reso- 
nant frequency it was possible to 
estimate the residual inductance of 
the test setup. The straight wire 
was then replaced by a series coil. 
This was resonated at a frequency 
determined by the same capacitance 
in series with the residual and coil 
inductances. To reduce mutual 
coupling, each coil was wound with 
its axis at right angles to the axes 
of both the filter and the shunt 
arms. 

The coils were also wound on as 
large a diameter as practicable 
(0.275 inch inside diameter) and 
with as large a spacing as was con- 
sistent with good adjustment prop- 
erties. This tended to keep distrib- 
uted capacitance low. With too 

Complementary filter for operating two 
separate pieces of equipment simul- 

taneously on a common antenna 

140 December, 1951 - ELECTRONICS 



; 
y 

(jhde73aied UNIVERTER 
for complete frequency coverage 

when used with the 

FM -AM SIGNAL GENERATOR TYPE 202-B 

--1 

TYPE 203-B 

UNIVERTER 

NEW 
TYPE 207-A 

UNIVERTER 

?\\ 

Olmc 25.0NI. 

FM -AM SIGNAL GENERATOR 
TYPE 202-B 

The standard signal source for the FM and TV industry. 
Univerter 207-A extends frequency range down to 0.1 mc. with- 
out change in signal level or modulation characteristics below. 

SPECIFICATIONS: 
RF RANGES: 54-108, 108-216 mc. 
FREQUENCY DEVIATION: 0-24 kc., 0-80 kc., 0-240 kc. 
FM DISTORTION: Less than 2% at 75 kc. deviation 
AMPLITUDE MODULATION: Continuously variable 0-50%. 
RF OUTPUT VOLTAGE: 0.1 microvolt to 0.2 volt. 

PRICE $975.00 F. O. B. BOONTON, N. J. 
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UNIVERTER 
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The Univerter Type 207-A provides a continuous exten- 
tion of the frequency range of the 202-B FM -AM Signal 
Generator down to 0.1 mc. The two instruments may be used 

over a continuous frequency range of 0.1 mc. to 216 mc. 

The Univerter Type 207-A subtracts 150 mc. from a signal 
obtained from the 202-B and provides outputs between 
0.1 mc. and 55 mc. without change of signal level. Negligible 
spurious signals are introduced and modulation of the signal 
is unaffected. Small incremental changes can be made in 

frequency to allow the study of band pass characteristics of 
very narrow band receivers. A regulated power supply 
prevents change of gain or frequency with line voltage. 
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HIGH OUTPUT: Uncalibrated approximately 1.5 volts from 330 ohms 
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modulation of 50%. 
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small a diameter or too closely 
spaced windings, this procedure was 
unsuccessful. 

After the series arm coils were 
carefully adjusted by this method, 
it was found possible to adjust the 
shunt arms by trial and error to 
produce satisfactory characteristics. 

Insertion -loss characteristics 
change somewhat with extreme 
temperatures. The most important 
changes in these characteristics are 
the increases in insertion loss at the 

critical ends of the passbands, that 
is, the low end of the high passband 
and the high end of the low pass - 
band. The worst change of this 
sort is the increase in insertion loss 
at 225 me from 1.6 db at 25 deg C 
to 2.4 db at 60 deg C, an increase of 
0.8 db. 

Development work on this filter 
was carried on by W. J. J. Klein 
and B. N. Navid at the Naval Re- 
search Laboratory of the Office of 
Naval Research. 

Highly Stable V -T Voltmeter 

By M. G. SCROGGIE 

Elstree Hill Laboratory 
Bromley, Kent 

England 

THE RESISTANCE of any moving - 
coil voltmeter claiming even modest 
accuracy must be stable. Normally 
it is made up of low -temperature - 
coefficient wire. In conventional 
types of vacuum -tube voltmeters, 
however, a substantial part of the 
resistance is in the tube itself and 

FIG. 1-Conventional v -t voltmeter out- 
put stage puts resistance of some hun- 
dreds of ohms in series with the meter 

FIG. 2-Schematic of system described, 
in which the output resistance is of the 
order of 4 ohms and the output voltage 
is practically equal to the input voltage 

has a much lower order of stability. 
Current practice minimizes this 

part of the resistance by operating 
the meter in a cathode -follower cir- 
cuit. But even then, if a rugged 
type of instrument is used, the tube 
resistance is far from negligible 
on the lowest range ; and the cus- 
tomary balanced circuit for sta- 
bilizing the zero (Fig. 1) puts two 
tube resistances in series. For ex- 
ample, with the commonly -used 
6SN7 working into a 1 -ma meter 

on a 0 to 1 -volt range, the tube re- 
sistance, approximately 2/g,, 
amounts to about 750 ohms, or 
75 percent of the total. The cali- 
bration therefore drifts 75 percept 
as fast as the tube transconduct- 
ance. 

Clearly, then, a primary objec- 
tive in design should be the elim- 
ination of tube cutput resistance, 
so that no recalibration of a d -c 
voltmeter is needed when it is 
coupled to the tube system, nor are 
any errors caused by variations in 
tube parameters. 

Since the purpose of using a tube 
system at all is to enable the meter 
to be connected to a very high -im- 
pedance source without appreciably 
influencing the voltage between the 
points of application, the corre- 
sponding objective at the input end 
should be the elimination of tube 
input conductance. It does not 
seem to be generally realized how 
far most ordinary receiving tubes 
fall short of this ideal. There are 
few that do not show appreciable 
change in anode current when a 
resistance even as low as 10 meg- 
ohms is inserted in series with the 

(Continued on page 208) 
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Calibration setup at Square D. Four Sorensen AC Line Regula- 
tors allow operator te concentrate on calibration procedures 
with assurance that Line supply is a precise constant. 

PRODUCTION 

UP 
Through isotronics* 

That's the increase reported 

by SQUARE D's Los Angeles 

plant after installing 

Sorensen AC Line Regulators! 

Square D Company, Los Angeles, manufac- 
tures circuit breakers. Calibration of these 

circuit breakers - adjustment so they will 

trip when a precise power load is imposed 

on them-is an important step in production. 

Calibration equipment was powered from an 
unregulated line, and rejects at final inspec- 

tion were running very high. 

Square D engineers, realizing the source of the 
trouble, investigated various types of line 

regulators. It was essential that distortion be 

kept to a minimum and also that line regula- 

tion be precise; therefore Sorensen electronic 
type regulators were chosen. 

Installation of Sorensen Model 500S AC Line 
Regulators cured the trouble, broke an impor- 
tant bottleneck, and, in this case, effected a 

production increase of 123%. 

Possibly in your plant there are situations 
where Sorensen line regulators or regulated 

DC power sources can cut costs and boost 

production. Write us fully - your problems 
will receive prompt attention. 

*lsotronics is a trade -marked word 
pertaining to the electronic regula- 
tion and control of voltage, current, 
power, or frequency. 

FOR THE LATEST AND BEST IN ISOTRONICS . . eff SORENSEN 

MODEL 500S 

SORENSEN AND COMPANY 375 FAIRFIELD AVE., STAMFORD, CONN. 



NEW PRODUCTS 
Edited by WILLIAM P. O'BRIEN 

Manifold Products Appear Despite Production Cutbacks ... Wide 
Variety of Testing Devices Highlighted . . . Number of Manu- 

facturer's Catalogs Reaches New High 

Low -Distortion Oscillator 
BETTER AUDIO Co., 147 W. Pico 
Blvd., Los Angeles 1.5, Calif. Model 
l0A low -distortion oscillator has 
less than 1/1,000 of 1 -percent dis- 
tortion at any frequency from 20 
cycles to 20 kc. Frequency and 
amplitude stability are excellent. 
Maximum output is i watt into 600 
ohms, with more than 100 db of 
attenuation available when needed. 
It is especially suited to distor- 
tion measurements and waveform 
analysis. 

Dual -Channel Oscilloscope 
EhBCTRONIC TUBE CORP., 1200 E. 
Mérmaid Ave., Philadelphia 18, Pa. 
Mo el H 23 dual -channel oscillo- 
scope features a flat frequency re- 
sponse from d -c to 1 mc. The use of 
two independent channels working 
into a single two -gun c -r tube per- 
mits high or low -frequency phe- 
nomena to be viewed either singly 
or simultaneously on a single tube 
face. The vertical deflection ampli- 

fiers have capacitive and conductive 
input attenuators, allowing opera- 
tion as either a -c or d -c coupled 
amplifiers. Each channel is supplied 
with an independently operating 
sweep generator designed for either 
single sweep or recurrent opera- 
tion. 

Half -Wave Rectifier Tube 
RADIO CORP. OF AMERICA, Harrison, 
N. J. The 3R28 is a xenon -filled, 
half -wave rectifier tube of the 
coated -filament type featuring an 
ambient -temperature operating 
range of -75 to +90 C, low voltage 
drop, rugged construction to permit 
use under conditions of severe 
vibration and no restrictions on 
mounting position. It is rated at 
(1) a peak inverse anode voltage of 
10,000 v and an average anode cur- 
rent of 0.25 ampere, or (2) a peak 
inverse anode voltage of 5,000 v 
and an average anode current of 
0.5 ampere. In single-phase, full - 
wave service, a pair of the tubes 
will provide a d -c output current of 
1 ampere at 1,600 v to the filter 
when the peak inverse anode voltage 
is limited to 5,000 v, or 0.5 ampere 
at 3,200 v when the peak inverse 
anode voltage is 10,000 v. 

Varifunction Potentiometer 
A. F. SMUCKLER & CO., INC., 202 
Tillary St., Brooklyn 1, N. Y. The 
J-15 is a tapped -shunted, function- 
ally adjustable precision potentiom- 
eter. It consists of 15 -turn interpo- 
lating -linear resistance winding, 
provided with desirably located 
fixed taps, and adjustable shunting 
resistances connected between re- 
spective fixed taps as a means of 
tapering the output. Input voltage 
is generally applied at the extrem- 
ities of the winding and the output 
obtained from a movable arm wip- 
ing on the winding. Overall func- 
tional conformities as close as -±- 

0.02 percent have been obtained 
with 45 taps. The fixed taps can be 
uniformly or nonuniformly spaced, 
the closest spacing between any 
two fixed taps being 4 deg. 

Flying Spot Scanner 
FEDERAL TELECOMMUNICATION 
LABORATORIES, INC., Nutley, N. J., 
has developed a new type of tv fly- 
ing spot scanner that converts slide 
information to a video signal suit- 
able for tv broadcasting. The FTL- 
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3,900,000 HOUR 
PERFORMANCE TEST 

Y NORTHWEST AIRLINES 

bility and stamina 

RAYTHEON developed 
ARINC Tubes! 

M R 

CK5654 
An entirely new, all purpose power 

The high Gm RF pentode. Reliable re- 
output tube good from audio to 150 mc. 

placement for type 6AK5. 

NORTHWEST AIRLINES tested 
1580 Raytheon - developed 
CK5654ARINCTubes over 2500 

hours of active service. Some 

of these tubes had already given 

thousands of hours of service 

when Northwest began accu- 

mulating these exact records. 

During the 2500 hour test peri- 

od, only 32 of these tubes failed. 

Coincidental tests of ordinary 
tubes over the same operating 
period showed 42% failure. 

contributions to the ARINC Reliable Tube 

Program include the original development 

and quantity production of 

CK5686 

CK57Z5 
The gating, or mixer, pentode (dual 

control grids). Reliable replacement for 

type 6AS6. 

Over 300 Raytheon Special Purpose Tube distributors 
Neware ent 

your 
o rChic servgo,Los AApplication png iica 

ion information 

on tough service tubes is available at Raytheon - 

CK5726 
The high perveance twin diode. Relia- 

ble replacement for type 6A15. 

AYTHEON MANUFACTURING CO 
El1ARC NI one AN RS RADIATION MEASU 

RAYTHEON 

INO Wits t".trertexte !11 
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35A single or basic scanning unit 
is designed to handle semiauto- 
matically from 1 to 36 2 in. X 2 in. 
double frame, 35 -mm slides which 
may be shown in or out of sequence. 
An important feature is an auto- 
matic signal cut-out which blanks 
out the picture while the slide is in 
motion, 

Automatic Plotter 
TELECOMPUTING CORP., 133 E. 
Santa Anita Ave., Burbank, Calif. 
The Teleplotter automatically plots 
points on graph paper approxi- 
mately ten times faster than is 
possible manually. It operates from 
digital data furnished in the form 
of IBM cards or introduced by 
means of a keyboard. The instru- 
ment uses digital electric counters 
and photoelectric reading head 
which counts the lines and the 
spaces on the graph paper in each 
of two perpendicular directions. 
Either linear or logarithmic graph 
paper can be employed. Maximum 
plotting area is 26 x 55 in. Plot- 
ting accuracy is ±i of a grid space 
and plotting speed is 40 points per 
minute. 

Miniature Tube Sockets 
TEFLON PRODUCTS DIVISION, United 
States Gasket Co., P. O. Box 93, 

Camden, N. J., is producing both 7 
and 9 -pin Chemelec miniature tube 
sockets for the electronics industry, 
designed for spots where high or 
low ambient temperatures of fre- 
quency stability are problems. Loss 
factor is less than 0.005 and dielec- 
tric constant is only 2.0 from 60 
cycles to 30,000 mc. Teflon is serv- 
iceable at any temperature from 
-150 F to 550 F for long periods, 
with negligible change in dielectric 
strength, power factor and other 
critical electrical characteristics. It 
will not carbonize in case of arcing. 

Picture Centering Device 
PERFECTION ELECTRIC Co., 263.5 

South Wabash Ave., Chicago, Ill., 
is introducing a new picture -center- 
ing device for the electrostatic tv 
tubes which use no focus coil. The 
Kine-Center consists of two metal 
rings that can be rotated either 
independently or together to adjust 
the tv picture in the tube and center 
it. The rings are mounted on a 
special form that is easily clamped 
securely to the neck of the tube and 
close to the deflection yoke. The 
unit stays in place without wobble 
and can be operated by finger-tip 
control. 

Germanium Power Rectifier 
GENERAL ELECTRIC Co., Syracuse, 
N. Y., has announced a new small, 
weight germanium power rectifier 
designed for tv and radio voltage 
power supplies and general-purpose 
rectifiers. It features 15 volts more 
B+ in a typical tv power supply due 
to rectification efficiency up to 98 

percent; approximately 3.5 ohms 
forward resistance at 350 ma; 400 
ma average d -c capacity; 400 volts 
peak inverse; and approximately 1 

megohm back resistance at 350 v. 
A bulletin on the G-10 rectifier will 
be sent on request. 

Vacuum -Tube Aging Rack 
PENNSYLVANIA TESTING LABORA- 

TORY, Doylestown, Pa. Type 224 
vacuum -tube aging rack, designed 
for use in industrial plants making 
special commercial and/or govern- 
ment equipment, ages, cycles or pre- 
heats 20 tubes of one type, or 10 
each of two types with any of the 
standard four types of bases. In 
addition it will check for breakdown 
and heater -to -cathode leakage. It 
contains jacks for checking current 
by internal or external meters. One - 
percent meters monitor all voltages. 

Electronic Magnetizer 
LEO KLEIN -ELECTRONICS, 2404 S. 
La Brea Ave., Los Angeles 16, Calif. 
Model LG5 electronic magnetizer 

(Continued on page 266) 
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REG. TRADE MARK 

HERMETICALLY - 
SEALED 

TUBULAR PAPER CAPACITORS by PYRAIVI i D 

ACTUAL 
SIZE 

Pyramid Type PG "GLASSEAL" miniature paper capacitors 

are assembled in metal tubes with glass -metal terminals. 

They will fully meet the most exacting demands of high 

vacuum, high pressure, temperature cycling, immersion 

cycling and corrosion tests. 

Your inquiries are invited 

TEMPERATURE 

RANGES: -55° to + 125°C. 

CAPACITANCE 

RANGE: .001 mfd. to 1.0 mfd. 

VOLTAGE RANGE: 100 to 600 
v.d.c. operating 

PYRAMID Electric Company 
GENERAL OFFICES end PLANT NO. 1 PLANT NO. 2 

1445 HUDSON BLVD. NORTH BERGEN, N. J. 1 SS OXFORD ST. PATERSON, N. J. 
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NEWS OF THE INDUSTRY 
Edited by WILLIAM P. O'BRIEN 

Electronics Task 
A SPECIAL electronics task group 
was recently set up in the Defense 
Production Administration to study 
the possibilities of placing addi- 
tional defense work in mass produc- 
tion plants of the electronics indus- 
try. Members of the group are as 
follows : 

E. T. Morris, chairman of the 
Electronic Production Board, DPA ; 

Col. Leigh Hunt, USAF, Munitions 
Board, Department of Defense ; 

M. F. Darling, International 
Brotherhood of Electrical Workers 
(AFL), Chicago; Daniel Arnold, 
chairman of the Radio-TV Confer- 
ence, International Union of Elec- 
trical, Radio and Machine Workers 
(CIO), Camden, N. J.; Benjamin 
Abrams, president " of Emerson 
Radio and Phonograph Co., New 
York ; and William Balderston, 
president of Philco Corp., Philadel- 
phia, Pa. 

Group Organized 
The task group has made the fol- 

lowing recommendations : 

(1) Military procurement serv- 
ices should request prime con- 
tractors to place subcontracts in 
areas having a surplus of skilled 
labor and facilities for electronic 
production. 

(2) Labor representatives should 
submit a list of manufacturing com- 
panies located in the Chicago and 
New York -Philadelphia areas and 
their current and prospective em- 
ployment levels. 

(3) Radio and tv manufacturing 
companies should seek subcontracts 
through the Armed Forces regional 
councils. 

(4) Defense agencies should 
monitor the placing of future con- 
tracts on heavily loaded prime con- 
tractors and study existing contract 
loads. 

(5) Encourage leader -type con- 

tracts and provision of suitable in- 
centives for prime contractors in 
these contracts. 

(6) Production companies should 
be associated with design contract- 
ors from the time development con- 
tracts are placed. 

(7) Manufacturers of electronic 
components should submit samples 
for testing by the Armed Services 
electronics standard agency. 

Projection Color TV 

JUST BEFORE Mr. Wilson, Defense 
Mobilization Chief, requested sus- 
pension of color tv manufacturing 
and broadcasting "for the duration 
of the emergency", color television 
pictures of theatre -screen size were 
shown in New York by the Radio 
Corporation of America. The color 
show was produced in the NBC 
Studios at Radio City and received 
at the Colonial Theatre in N. Y. 
City where representatives of the 
press viewed the pictures in color 
on a 9 by 12 -foot screen. 

The program was not only seen 
on the theatre screen, but was 
broadcast by the NBC experimental 
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INDUSTRI 
AMPLIFIER 

Leading manufactu I of Sound Repro- 
ducing Equipment, Inter -Office -Com- 
municators, Single and Multiple Speed 
Gramophone Units, Shaded Pote Motors 
and Beat Frequency Oscillators. 
Advanced design, a modern well equipped 
factory and rigorous stage by stage 
inspection all contribute to the high 
standards which classify BSR "f ender,, 
In Their Field." 

Furthcr derails , 

t tVarrnouse and Offices. 

SAMCO PRODUCTS COMPANY 

.3b, Oak Avenue, Tuckahoe, N.Y. 
Telephone: Tuckahoe 3-9391 

Made by Birmingham Sound Reproducers Ltd., Old Hill, Staffs. England. Grams: 'Electronic Old Hill, Cradles Heath.' 
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transmitter atop the Empire State 
Building, on channel 4. This en- 
abled owners of existing television 
sets throughout the metropolitan 
area to view the program in black - 
and -white. At the same time, the 
program was sent to Washington, 
D. C., over radio relay and coaxial 
cable, and broadcast there on chan- 
nel 4. 

At the controls of the RCA experimental 
receiver -projector is David W. Epstein 
who directed development of the appa- 
ratus at the David Sarnoff Research 

Center 

In addition, the public was in- 
vited to view the program in the 
Lounge of the Center Theatre in 
Radio City where RCA color tele- 
vision receivers had been set up 
to obtain public reaction to special 
field tests of color television being 
conducted by RCA. Later in the 
day, tests were transmitted over 
closed circuits directly from the 
NBC Studios in New York to the 
Colonial and Center Theatres, as 
well as by coaxial cable and radio 
relay to Washington for viewing on 
color receivers in the NBC Studios 
in the Trans -Lux Building. ' 

The showings were continued 
throughout the week at the Colon- 
ial, with three tests daily. 

Apparatus shown at the Colonial 
Theatre consisted primarily of an 
RCA tricolor receiver -projector, a 
refinement of one demonstrated by 
RCA in 1947 at The Franklin Insti- 
tute in Philadelphia. Although the 
receiver -projector was mounted in 
the audience section of the Colonial 
Theatre for the RCA demonstra- 
tions, future models would be de- 
signed for a longer projection, per- 
mitting installation on theatre 
balconies. 

MEETINGS 

Nov. 29-DEc. 1: First Confer- 
ence of the Joint Electron 
Tube Engineering Council 
and its committees, Seaview 
Country Club, Absecon, N. J. 

DEC. 6-7: Feedback Control Con- 
ference, sponsored by the 
AIEE, Chalfont -Haddon Hall, 
Atlantic City, N. J. 

DEC. 10-12: Joint AIEE-IRE 
Computer Conference, Benja- 
min Franklin Hotel, Philadel- 
phia, Pa. 

DEC. 13-14: Symposium on Wil- 
liams Electrostatic Storage, 
National Bureau of Stand- 
ards, Washington 25, D. C. 

JAN. 7-8: AIEE Conference on 
Electronic Instrumentation in 
Nucleonics and Medicine, 

Hotel Statler, New York, 
N. Y. 

JAN. 21-25: AIEE Winter Gen- 
eral Meeting, Hotel Statler, 
New York, N. Y. 

MARCH 3-6: 1952 IRE National 
Convention, Waldorf-Astoria 
Hotel and Grand Central Pal- 
ace, New York, N. Y. 

APR. 7-9: Radio Component 
Show, Grosvenor House, Park 
Lane, London, Wl., England. 

MAY 16-17: Fourth Southwest- 
ern IRE Conference and Ra- 
dio Engineering Show, Rice 
Hotel, Houston, Texas. 

JUNE 23-27: AIEE Summer 
General Meeting, Hotel Nicol - 
let, Minneapolis, Minn. 

Transistor Committee Appointed 
THE ELECTRONICS COMMITTEE in 
the Research and Development 
Board, Department of Defense, has 
appointed a Transistor Group to 
assist the committee in establishing 
sound policies for the development 
and functional application of tran- 
sistors by the Armed Services. It 
is believed that transistors can be 
used in more applications in place 
of the electron tube. The group 
will investigate further and advise 
the military departments through 
the electronics committee of RDB. 

The subcommittee on transistors 
is made up of six representatives 
from laboratories and industry and 
six Armed Service representatives, 
as follows : 

J. W. McRae of Bell Telephone 
Laboratories, chairman; E. Finley 
Carter of Sylvania Electric Prod- 
ucts, Inc.; E. W. Engstrom of RCA 
Laboratories; I. A. Getting of Ray- 
theon Manufacturing Co.; A. G. 
Hill of MIT; G. F. Metcalf of Gen- 
eral Electric Co.; Cary J. King 
of the Office of Chief Signal Officer ; 
Geo. F. Moynahan of the Office of 
Assistant Chief Staff -Army; James 
M. Bridges of the Bureau Ord- 
nance, Navy; Charles Stec of the 
Bureau Ships, Navy; H. V. Noble 
of the Wright Air Development 
Center, Dayton; and E. W. Sam- 
son of the Air Force Cambridge 
Research Center. 

The first meeting was held 
October 11 in New York City, 
at which time the group discussed 
its functions, responsibilities and 
methods of operation. 

Position Vacancies 
THE SIGNAL CORPS Center at Fort 
Monmouth, N. J., has a need for 
technical writers and editors in 
communications, electronics and 
associated fields. Current needs 
are at several professional levels, . 

ranging from trainee positions, 
Grade GS -5 to senior writer, Grade 
GS -11. Salaries range from ap- 
proximately $3,400 to $6,000 per 
year with promotional opportuni- 
ties offered. 

The Signal School also has a 
number of civilian openings for 
military training instructors in 
communications and electronics 
such as theory of electricity, mobile 
and fixed -station radio, microwave 
radio relay, repeater and carrier, 
radar and motion picture tech- 
niques. 

Present vacancies are at every 
level, ranging from grade GS -5 
trainee to GS -9 senior instructor, 
with salaries ranging from about 
$3,400 to $5,000 per year. Good 
promotional opportunities are 
offered. 

Application form 57 may be ob - 
(Continued on page 308) 
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SYLVANIA 

TUBES TO 

HELP TEST 

PLANE PARTS 

IN FLYING 

LABORATORY 

"ELECTRONIC BRAIN"* using 
Sylvania Tubes will check equipment 
under actual flying conditions for 
North American Aviation 

Determining the behavior of airplane components 
for actual conditions of stress, strain, vibration 
and varying temperatures is reduced to mathe- 
matical equations by North American Aviation. 

The quick, accurate solution of such problems 
is accomplished by an improved electronic digital 
differential analyzer built by The Computer Re- 
search Corporation, and known as the CRC -101. 

This machine can solve any problem that can 
be put in the form of ordinary differential equa- 
tions ... linear or non-linear. 

Remarkably compact! 
Matching the speed and efficiency of the CRC - 

101 is its unusual compactness. Employing only 
about one hundred Sylvania tubes, the complete 
computing and power units occupy a space hardly 
larger than an office desk. 

The selection of Sylvania Tubes for this modern 
computer is a high tribute to their outstanding 
performance and dependability. That's why today, 
when tube ratings and characteristics are critical 
factors, you'll find more and more circuit engi- 
neers put Sylvania Tubes first! For further infor- 
mation about your tube problems or applications, 
write to: Sylvania Electric Products Inc., Dept., 
R-1112, Emporium, Pa. 

Complete control panel 
of CRC -101 occupies no 
more space than a stand- 
ard typewriter. 

v-> 

.._ 
a+. 

Computation is controlled' 
by approximately 100 Syl- 
vania Tubes operating. 
through a germanium diode 
"nerve center." 

* 50 Integrator Electronic 
Digital Differential An- 

alyzer made by Computer 
Research Corp., Hawthorne,,, 
Calif. 

SYLVANIA 
RADIO TUBES; TELEVISEIN PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT 

TUBES, FIXTURES, SIGN TDBVNG, WIRING DEVICES; LIGHT BULBS; PHOTOCAMPS; TELEVISION SETS 
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ALLEN Q H EAD 
socket screws and keys 

Class 3 fit, quality controlled 
uniformity and strength, wide 
range of standard sizes. 
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MANUFACTURING COMPANY 
Hartford 2, Connecticut, U. S. A. 

NEW BOOKS 

Super -Regenerative Receivers 

BY J. R. WHITEHEAD. Cambridge Uni- 
versity Press, London and New York, 
1950, 169 pages, $4.75. 

THIS book is one of the Modern 
Radio Technique series being edited 
in Great Britain by J. A. Ratcliffe, 
who has a reputation for insisting 
on lucid writing. The series is sim- 
ilar in scope and background to the 
MIT Radiation Laboratory Series 
in this country. Although much of 
the material contained in this book 
has appeared previously in various 
journals, the result of bringing to- 
gether the scattered information 
one volume is to enhance enorm- 
ously its value to the engineer. 

Engineers confronted with the 
design of practical super -regenera- 
tive circuits, as well as those wish- 
ing to understand the basis of 
super -regenerative amplification, 
will welcome this book. For the 
latter, the opening chapters provide 
first a physical picture, and then a 
detailed mathematical derivation of 
the theory of super -regeneration. 
The theoretical treatment is divided 
into sections on slope -control oper- 
ation, where the oscillator is gradu- 
ally turned on, and on step control, 
where the oscillator is suddenly 
started. These extreme cases are 
then compared so that interpolation 
to intermediate cases may be made 
readily. The theoretical treatment 
is clear and well organized and can 
be followed readily by those having 
an elementary knowledge of first - 
order differential equations. 

After a chapter on the reception 
and detection of signals plus noise 
comes a chapter to which the design 
engineer can refer without having 
followed earlier chapters in detail. 
A well organized system of notation 
plus an excellent list of symbol defi- 
nitions contribute to the feasibil- 
ity of this reference use of the book. 
A graphical method of evaluating 
the performance of a receiver under 
specified conditions and with a 
specified quench voltage waveform 
is presented. This is followed by 
an approximate analysis of a super- 
regenerative receiver employing 
sinusoidal quench voltage waveform 
and using a tube obeying the 3/2 

(continued on page 322) 

The components of high altitude 
airborne radar installations must 
be extremely accurate because a 
given voltage jumps a longer dis- 
tance in the stratosphere where 
the atmospheric pressure is lower. 
The focus coil, shown below, goes 
around the neck of the Cathode 
Ray Tube and focuses the beam. 
The nature of its use demands that 
it meet the most exacting electrical 
and physical specifications. 

When you need electrical coils, 
why not take advantage of 34 
years of experience, engineering 
competence, and modern produc- 
tion facilities. Coto coils are built 
for you, to your specifications. 

COTO -COIL CO ..nc 
COIL SPECIALISTS SINCE 1 9 1 7 

65 PAVILION AVE 
PROVIDENCE 5, R.I 
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Do You Have Use For Practically Pure 
400 CYCLE POWER 

Less than 1/2% total Harmonics? 

* For use in Laboratory and Production testing 
of high performance electronic equipment Bogue 
has developed a line of single and three phase 
400 Cycle Synchronous Motor -Generator Sets 
ranging from 3 to 100 KW with total harmonic 
content less than 1/2%. This extreme quality in 
wave form is secured thru precision design, care- 
ful selection of material and quality control in 
manufacture. 

Special units with less than 1/10% total har- 
monics available. 

These sets can also be furnished with mag- 
netic amplifier static voltage regulators when the 
utmost in reliability and consistancy in voltage 
regulation is required. Output frequency is ex- 
actly 400 cycles at any load-no load to full load! 

If 'you are interested in this type power, 
Bogue engineers will be glad to furnish oscillo - 
grams and wave analysis of typical sets built for 
this requirement. You can always depend on ... 

MAGNETIC AMPLIFIER CONTROLLED 

BOGUE PRClSION POWER 
Cogne Magnetic Amplifiers... 

Pro ride maximum dependability 
with low operating costs. New type core 
material greatly increases performance. 
Completely static, no moving parts. 
Unaffected by vibration or shock, no 
warm-up period required. Write for 
Bulletin #8G; no obligation. 

MAGNETIC AMPLIFIERS MAGNETIC CONTROLLERS 
AC & DC MOTORS A_ & DC GENERATORS 
VOLTAGE & SPEED REGULATORS SWITCHBOARDS 

BOGUE ELECTRIC 
MANUFACTURING CO. 

55 IOWA AVENUE PATERSON 

* * 7[ * * 7[ * * * * 

The #6W5e&4,« 
BALANCED WATTAGE 

SELENIUM 
RECTIFIERS 

WILL MEET YOUR EXACTING REQUIREMENTS 

FOR MAGNETIC AMPLIFIER APPLICATIONS 

Selenium rectifiers for use in modern magnetic amplifiers, 
must have special rectifier characteristics in order to achieve 
the maximum results when used with the newer grain oriented 
toroidal cores. 

Belcon Balanced Wattage Rectifiers are manufactured to have 
these special characteristics: They have a very much higher for- 
ward to reverse -current ratio - as high as fifteen hundred to one 
or better; they have a low forward -voltage drop - usually as 

low as 1.2 volts per cell. 

Belcon also manufactures a complete line of Rectifiers for 
industrial applications as well as specialized Rectifiers to fit 
unusual applications. Such units are frequently smaller in size 
and therefore may cost less than the standard line due to the 
exclusive Belcon Balanced Wattage principle. 

WHY BALANCED WATTAGE 
Belton employs a variable blocking voltage - current density 
ratio resulting in a balanced wattage rectifier. A Belton Rectifier 
processed to block 40 volts rms, for example, will deliver I 
ampere; the some size rectifier processed to block but 20 volts 
rms will deliver 2 amperes or more. 

ELCON RC11FIERS 
Division of Bogue Electric Manufacturing Company 

50 IOWA AVENUE PATERSON 3, N. J. 

MAGNETIC AMPLIFIERS 
MAGNETIC CONTROLLERS 
AC & DC MOTORS 
AC & DC GENERATORS 
VOLTAGE & SPEED REGULATORS 

SWITCHBOARDS 
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NEW 

UNIT MOUNTS 

AND 

UNIT MOUNTING 

BASES 

MEnFIEx 

ORMANCE 4T 
qN` _ 

= 
c = 0 

#1 AND #2 
SIZE CUP TYPE 

UNIT MOUNTS SERIES =7002 

VIBRATION ISOLATION AND SHOCK 

PROTECTION FOR AIRBORNE EQUIPMENT 

Minimum weight - Maximum 
structural strength - Complies with 
all applicable Government specifi- 
cations - High inherent damping 
provides stability with shock and 
over -load capacity - Wide environ- 
mental tolerance - Optimum per- 
formance under all service condi- 
tions. #7001 in 5 load ranges 1,2 to 
10 lbs. - #7002 in 5 load ranges 
2/ to 40 lbs. 

SERIES #878 
Two z7001 Unit Mounts assembled 
on common tie plate with bonding 
jumper - Simplifies mounting and 
reduces assembly time - Load 
ranges from 1 to 20 lbs. 

SERIES «892 
- Complete Mounting Bases are = 

available incorporating 
27001 or =7002 Unit =- 

- Mounts. Write for engi 
neering data. 

`/ BINSONy'yAVIATIO NC. 

GC R`r 

SFY 
neezrA, 

Backtalk 
This department is oper- 

ated as an open forum 

where our readers may 

discuss problems of the 

electronics industry or 

comment upon articles 

which ELECTRONICS 
has published. 

Tech Reps Needed 
DEAR SIRS: 

THE letter in the Backtalk column 
of your September issue written by 
"Lieutenant A.A.C.S." and entitled 
"Scarcity of Engineers?" im- 
presses us as being rather one- 
sided-tending to give the impres- 
sion that the armed services as a 
whole are contracting for the em- 
ployment of civilian electronic field 
engineers far beyond the number 
that they can gainfully employ. 
Having first hand knowledge that 
this condition does not prevail 
throughout all the armed forces, 
we hasten to put in our two cents 
worth. 

As we understand the purpose of 
the "Tech Rep" program, it is to 
supplant or augment available mili- 
tary personnel-the sole reason for 
this program being the lack of 
sufficient numbers of qualified mili- 
tary personnel. The reason for the 
lack of qualified military personnel 
is not hard to see-a man having 
the ability and the wide scope of 
knowledge required for proper 
maintenance of today's complex 
electronic equipment is not going 
to remain in the service as an en- 
listed man when he can enjoy many 
more privileges and much greater 
pay as a civilian while still doing 
the same kind of work, either for 
the armed forces or for industry. 

This lack of sufficient numbers 
of qualified electronic personnel 
was very much in evidence on this 
ship, an aircraft carrier, when it 
was recently recommissioned and 
restored to active service. At this 
time, when about fifty percent of 
the major electronic equipments on 

(Continued on page 334) 

... four 
newcomers 
to their 
catalog of 
quality 
components 
and 
instruments 
for the 
electronic 
and 
radiation- 
measure - 
ment fields. 

Victoreen has developed two high -effi- 
ciency, light -weight vibrator power 
supplies for use with battery -operated 
portable equipment such as Geiger count- 
ers, photo -multipliers, and electronic 
equipment requiring a 900 volt supply. 
These compact units have been potted 
and hermetically sealed to make them 
reliable and rugged. They contain regu- 
lator circuits to stabilize their output and 
have a plate voltage output to operate 
electronic circuits. Net weight is only 
one pound. 

THE MODEL 517 VIBRATOR POWER 
SUPPLY operates from 4.5 volts of bat- 
tery and supplies +900 volts at 5 micro - 
amps and +55 volts at 0.25 ma. 

THE MODEL 532 VIBRATOR POWER 
SUPPLY operates from 3.0 ,volts of bat- 
tery and supplies -900 volts at 15 micro - 
amps and +55 volts at 0.25 ma. 

The precision vibrators which are used 
in these power supplies are available 
separately. They have been mounted in 
sponge rubber and hermetically sealed, 
and are available for such applications as 
high -voltage power supplies, portable 
Geiger counters, scintillation counters, 
and portable radios. These plug-in units 
weigh only 21/2 ounces. 

THE MODEL 531 VIBRATOR is designed 
to operate from a 1.5 or 1.3 volt battery 
and requires a minimum of 18 milliwatts 
driving power. 

THE MODEL 542 VIBRATOR is also an 
18 milliwatt unit but designed for opera- 
tion in series with the primary of a trans- 
former and from a 1.5 to 6 volt battery. 

Additional Data Available on Request 

BETTER COMPONENTS 
MAKE 

BETTER INSTRUMENTS 

5806 HOUGH AVE. CLEVELAND 3, OHIO 

154 December, 1951 - ELECTRONICS 



YOU CAN MAKE IT 

Taylor Laminated Plastics 
9.1 eowt P2odeeot 

is to design your product or part with a material that offers 
a combination of electrical, mechanical and chemical prop- 
erties such as high tensile, flexural and impact strength... 
resistance to corrosion, moisture and abrasion ... attrac- 
tive appearance ... high insulating qualities ... high 
speed machineability ... light weight with great strength 
and many other desirable characteristics- 

,¢ 9d Saes 
to your problem is Taylor Laminated Plastics. As insulat- 
ing parts and structural members, Taylor Vulcanized 
Fibre, Phenol Fibre and Combination Materials, available 
in a variety of grades, offer you a better, cheaper ... faster 
means of developing a better product. If you do your own 
fabricating, Taylor can supply you with sheets, tubes, rods 
and rolls. If you seek a source of supply for finished parts, 
Taylor's completely equipped Fabricating Department is 
at your service. 

711a2e Nenstatioa 
on Taylor Laminated Plastics and their application is 
available. If you have a design problem as indicated above, 
write today for the new 1951 Taylor Laminated Plastics 
Catalog. If possible, state your problem. Your copy will 
be sent you promptly, and experienced Taylor Sales Engi- 
neers will be happy to consult with you without obligation. 

' The new 1951 Taylor Catalog contains complete 
specifications and description of Taylor Lami- 
nated Plastics. See for yourself how you can make 
your product or part better with these versatile 
Taylor materials. Write today for Catalog G-12. 

Taylor 
TAYLOR FIBRE CO. 
NORRISTOWN, PENNSYLVANIA 

WEST COAST FACTORY: LA VERNE, CALIF. 

This two-part radio insulator is typical of 
Taylor's ability to mass-produce accurate parts. 
Each is stamped in a single operation, one from 
Taylor Vulcanized Fibre and the other from 
Grade XXXP-10 Taylor F henol Fibre, noted for 
its high dielectric str=_ncth. Whatever combina- 

tion of qualities you may need, it's a good bet 

that one of the many Teylor grades can fulfill 
your requirements. 

Taylor Post Forming Ma erial is a special grade 
of Phenol Fibre produced in fully -cured sheet 
form, for the specifc purpose of forming to 
various shapes by heatng and forming opera- 
tions. This Taylor pradict makes it possible to 
transform a flat sheet into one with relatively 
deep draws and compound curves, with little 
sacrifice in the strength of material. 

iw 

More than half a century's experience in the 
field of laminated plast cs gives Taylor the edge 
whenever there's a problem involving the design 
and fabrication of laminated plastics. There is 

practically no limit to the variety of shapes that 
may be quickly, accurately and economically 
produced from these versatile materials. Com- 
bining light weight and great strength with 
insulating, electrical or dielectric properties to 
fit hundreds of applications, Taylor Laminated 
Plastics can help you produce a better product. 
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AN approved (3303-1) 

ELECTRONIC AND 

COMMUNICATION RELAYS 

HUNDREDS of thousands of R -B -M 

n telephone type relays saw Govern- 
ment service in World War II. Now most 
of these relays are available in hermet- 
ically sealed enclosures designed to meet 
AN specifications. 

R -B -M hermetically sealed telephone 
type relays are available in contact forms 

up to and including 4 -pole, double throw, 
3 ampere, 28 Volts D. C. construction. 
Also 10 ampere rating up to and includ- 

ing 2 -pole double throw at 28 Volts D.C. 

All relays available with approved AN 

plug connector, or with solder connections. 

Soceceettdt What is YOUR hermetically 
sealed relay requirement? R -B -M is developing 
new and smaller relays to meet Armed Services 
requirements. Perhaps one of these will solve 

your problems. Write giving complete relay 
specifications, application, quantity and AN 

specifications applying. Address F-12. 

AN approved (3304-1) 

R -B -M Production and Engi- 
neering facilities in two plants, 
located in different states, (over 
a quarter million square feet), 
can assist you in the develop- 
ment and production of special 
electro -magnetic devices for 
Armed Services application. 

R -B -M DIVISION 
ESSEX WIRE CORP. 

Logansport, Indiana 
MANUAL AND MAGNETIC ELECTRIC CONTROLS 

-FOR AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 

TUBES AT WORK 
(continued from page 138) 

SHEAR 
MARK 

SEEDS 

SCREEN COLOR MAY VARY 
OUTSIDETHIS QUALITY AREA 

-QUALITY 
AREA 

I 

s`STONES, 
BLISTERS, 

_ 
OPAQUE 
SPOTS 

ETC 

-CHILL 
WRINKLE 

BLISTERS 

FIG. 1-Face-plate diagram illustrating 
terms used 

to the face plate or panel of the tube 
will be defined in the following 
paragraphs. 

Refering to Fig. 1, the quality 
area has been defined, according to 
RTMA specifications, as that area 
"concentric with the center of the 
bulb face, over which the optical 
quality of the face is important. 
This area is defined on each bulb 
specification." 

Other new terms also illustrated 
in Fig. 1 are: shear mark, a surface 
scar on glassware caused by the 
pinching and cooling action of cut- 
ting shears ; seed, an open or buried 
gaseous inclusion in glass; blister, 
a large seed or a bubble in glass; 
chill wrinkle, a wavy or rippled sur- 
face as a result of a forming or 
pressing operation because of non- 
uniform glass movement during un- 
even cooling; stone, an undissolved 
or recrystalized silica, batch or re- 
fractory which is embedded in the 
glass; and opaque spot, an opaque 
piece of dirt or other material in 
the glass. 

This information was abstracted 
from an article entitled "Glass 
Blank `Specs"' which appeared on 
page 5 of Television Mis -informa- 
tion for June, 1951. 

High -Speed Frequency 
Counter 
A NEW DEVICE recently placed on 
the market by the Hewlett-Packard 
Company automatically measures 
the frequency of an unknown with 
the same accuracy obtained by the 
use of three separate equipments; 
a frequency standard, an interpo- 
lating system and a detector. 

The new instrument measures 
and displays directly the frequency 
of an unknown anywhere within the 
range from 0.01 cps to 10 mc. The 
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WITOO, MAY FIND NEW BUSINESS OPPORTUNITIES IN 

REINFORCED polyester PLASTICS 

BAKELITE Polyester Resins consti- 
tute a fast-growing branch of the 
plastics industry. These resins are 
used in the production of reinforced 
plastics, chiefly with glass fiber mat 
or woven cloth. When properly for- 
mulated and applied they produce 
truly structural plastics with high 
strength -weight ratios that compare 
favorably with aluminum and steel. 
Present applications include boat 
hulls, refrigerator panels, radar 
housings, tote boxes, luggage. 

In general, BAKELITE Polyester 
Resins provide excellent resistance 
to moisture, many chemicals, heat 
and cold. Certain types have excel- 
lent electrical characteristics in- 
cluding electrical "transparency" for 
radar housings. Another type can be 
cast into strong transparent solids. 
Another type is highly flexible and 
is used to impart added toughness 
to the other Polyester Resins. Inor- 
ganic fillers can be incorporated in 
certain of these resins to reduce 

BAKELITE Polyester Resins are products of a continuing program 
of research and development. The principal grades now offered are: 

High Viscosity Polyester Resin ORS -179 
An excellent casting resin. May be 
prepared at room or elevated tempera- 
tures. 

Med. Viscosity Polyester Resin ORS -147 
A general purpose liquid resin with 
very good molding characteristics and 
excellent electrical properties. Adapt- 
able to molding at room and elevated 
temperatures. 

Low Viscosity Polyester Resin QRS-176 

A low viscosity polyester resin which 

can be efficiently drawn into laminat- 
ing layup under vacuum. 

Heat Resistant Polyester Resin QRS-142 
Generally similar in properties to 
QRS-147, it is designed to yield higher 
heat distortion points according to 
ASTM D 648-45T test method. 

Flexible Polyester Resin ORS -136 For 
application where flexibility is desired. 
Also is completely compatible perma- 
nent plasticizer with other polyester 
resins to impart special properties. 

costs and to minimize cracking and 
crazing. 

Because BAKELITE Polyester 
Resins are "tailor-made" to meet 
widely different chemical, physical, 
and electrical requirements, Bake- 
lite engineers will gladly assist you 
in choosing the right resins or com- 
binations of resins for the intended 
end use. Write Dept. CL -46 for tech- 
nical assistance and for latest data 
on the principal BAKELITE Poly- 
ester Resins now being marketed. 

BAKELITE 
TRADEMARK 

POLYESTER 
RESINS 

M11Á 

BAKELITE COMPANY 
A Division of 

Union Carbide and Carbon Corporation 

30 East 42nd Street, New York 17, N.Y. 
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1952 HEATHKITS 
leat[t4Gt 

S' OSCILLOSCOPE KIT 
New "spot shape" control for spot adjustment - to give really sharp 
focusing. 
A total of ten tubes including CR tube and five miniatures. 
Cascaded vertical amplifiers followed by phase splitter and balanced 
push-pull deflection amplifiers. 
Greatly reduced retrace time. 
Step attenuated - frequency compensated - cathode follower ver- 
tical input. 
low impedance vertical gain control for minimum distortion. 
New mounting of phase splitter and deflection amplifier tubes near 
CR tube base. 
Greatly simplified wiring layout. 
Increased frequency response - useful to 5 MC. 
Tremendous sensitivity .03 RMS per inch Vertical .6V RMS per inch Hor. 
Dual control in vernier sweep frequency circuit - smoother acting. 
Positive or negative peak internal synchronization. 
Multivibrator type Wide Range Sweep Generator. 

rx brand new 1952 Heathkit Oscilloscope Kit with a multitude of out- 
s anding features and really excellent performance. A scope you'll truly 
1 ke and certainly want ID own. 

The kit is complete with all parts including all tubes, power trans- 
former, punched and formed chassis, etc. Detailed instruction manual 
makes assembly simple and clear - contains step-by-step instructions, 
pictorials, diagrams, schematic, circuit de- 
scription and uses of scope. A truly out- 
snding value. 

MODEL 0-7 
SHIPPING WT. 24 LBS. 

$3450 4 

J 
GEN. KIT 

4 $1950 

R. F. SIGNAL 

"ec:tlil¢it 
V(iLTMETER 

M IT 

;295a 

eA ¢GZ` VACUUM TUBE 
VOLTMETER KIT 

New styling - formd case for beauty. 
New truly compact size-Cabinet 41/8" deep x 4-1/16" wide 
x 73/8" high. 
Quality Simpson 200 microamp meter. 
New ohms battery holding clamp and spring clip - assurance of 
good electrical contact. 
Highest quality precision resistors in multiplier circuit. 
Calibrates on both AC and DC for maximum accuracy. 
Terific coverage - Reads from 1/2V to 1000V AC, 1/2V to 1000V 
DC, and .1 to over 1 billion ohms resistance. 
Large, clearly marked meter scales indicate ohms, AC Volts, 
DC Volts, and DB - has zero set mark for FM alignment. 
New styling presents attractive and professional appearance. 

The 1952 Model Heathkit Vacuum Tube Voltmeter! 
Newly designed cabinet combines style and beauty 
with compactness. Greatly reduced size to occupy a 
minimum of space on your work -bench. Covers a tre- 
mendous range of measurements and is easy to use. 
Uses only quality components including 1% precision 
resistors in multiplier circuit for greatest accuracy. 
Simpson 200 microamp meter with easy to read scales 
for fast and sure readings. 

All parts come right with kit, and complete 
instruction manual makes assembly a cinch. 

MODEL V-5 
SHIPPING WT. 5 LBS. 

p 6, 

e +',. 

ca ¿l r 
SQUARE WAVE 

GEN. KIT 

$2950 ñeaz4fz t featlt ít 
INTERMODULATION AUDIO FREQ. $ 5Q 

ANALYZER $39 50 METER KIT 3r. 
YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER 

EOroEr AGENT 

: 
II E. 

ROCKE INEERNRAONYL CORP. . 
400e ST- 

NIEW YORK Ctrl1 (16) 
.. c"uE uuEJ,..t _. 

BENTON HARBOR 14, ..MICHIGAN 
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...memory for an electronic brain 
Goodyear Aircraft's Electronic Differential 

Analyzer provides a method of studying per- 
formance of dynamic systems without compu- 
tations by a corps of mathematicians. 

Since there is a direct analogy between the 
dynamic behavior of electrical and mechanical 
systems, the performance of one system can be 
predicted by a -study of the other. Thus, by 
setting up the proper electrical circuits, prob- 
lems in such varied fields as aircraft design 
and control, vibration analysis, industrial con- 
trol, structures, turbines and engines, and other 
dynamic systems can be solved with the 
Differential Analyzer. 

The memory for this electronic "brain" is 
provided by a Brush Recording Analyzer. Here, 
results from as many as six different computa- 
tions are recorded simultaneously. Permanent 
visual records are made instantaneously, 
eliminating laborious plotting. 

eeut ,iin .midi/9e ,wait ,a 

BRUSH RECORDING ANALYZER 

Investigate Brush instruments for studies of 
d -c or a -c voltages or currents, strains, displace- 
ments, light intensities, temperatures, and other 
static or dynamic conditions. Write for infor- 
mation. The Brush Development Company, 
Dept. K-9, 3405 Perkins Avenue, Cleveland 14, 
Ohio, U. S. A. Canadian Representatives: A. C. 
Wickman (Canada) Limited, P. O. Box 9, 
Station N, Toronto 14, Ontario. 

Heart of each Brush Recorder is the 
Brush Magnetic Penmotor-a high- 
speed, direct -writing element for 
instantaneous, permanent recording. 
Flat frequency response and linear 
phase shift with frequency permit 
accurate reproduction of both transient 
phenomena and steady state signals. 

THE 

DEVELOPMENT COMPANY 
PIEZOELECTRIC CRYSTALS AND CERAMICS MAGNETIC RECORDING ELECTROACOUSTICS ULTRASONICS INDUSTRIAL i RESEARCH INSTRUMENTS 
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A high percentage of today's 
dual -shaft and special-purpose 
control requirements can be han- 
dled fast and economically by combinations or adapta- 
tions of standard Stackpole .5 and .6 watt units and stand- 
ard Stackpole switches. Beyond these, however, Stackpole 
offers full facilities for matching special needs-including 
continuously adjustable Stackpole Carbon Regulator 
Discs (carbon piles) for critical 
power resistance and voltage 
control uses. 

Electronic Components Division 

STACKPOLE CARBON COMPANY 
St. Marys, Pa. 

FIXED RESISTORS VARJABLE RESISTORS IRON CORES 

CERAMAG" (non-ferrous) CORES MOLDED COIL FORMS 

LINE and SLIDE SWITCHES GA "GIMMICK" CAPACITORS 

TUBES AT WORK (continued) 

measured frequency is displayed by 
the arrangement shown in Fig. 1 

whenever an unknown is connected 
to the input terminals. 

The frequency counter operates 
on the principle of pulse techniques 
and makes two types of measure- 
ments relating to frequency. The 
instrument first counts unknown 
frequencies for an accurately -deter- 
mined time interval of 10, 1, 0.1, 
0.01 or 0.001 sec as desired and 
then displays the count, repeating 
the process as long as required. 
The device then measures the 
period of the unknown in units of 
1 p.sec up to a maximum of 100 
seconds. Periods are measured and 
then displayed in a repeating 
process. 

Accuracy of the Model -524A 
counter is set by a gating circuit 
accurate within 0.1 p.sec and by an 
internal crystal oscillator accurate 
within about two parts per million 
per week. 

Circuit Description 

A simplified block diagram of 
the frequency counter is shown in 
Fig. 2. The unknown frequency 
is applied to a wideband squaring 
amplifier and then to a fast gate 
circuit controlled by a time -base 
generator. The unknown is applied 
to the counting circuits when the 
fast gate is open. When the fast 
gate closes, the counting circuits 
display the counted frequency until 
the time -base generator triggers 
the resetting circuit. After this 
cycle is completed, the counting cir- 
cuits are reset to zero and the gate 
is again opened so that the next 
sample of the unknown can be 
counted. 

The distinguishing feature of the 

10;000056MC i - _--- 

9 

I 4 (4 1 4 
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_TYTTt_ 
MEGACYCLES 

KILOCYCLES 
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7 
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4 

9 
8 
7 
6 
5 
4 
3 
2 

7 
6 
S 
4 
3 
2 

CYCLES 

FIG. 1-Display arrangement of high- 
speed frequency counter. Neon tubes 
behind panel slots Illuminate the proper 

numerals 
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HERE S something different 
-a synthetic elastomer 

that's tough and has a very low 
vapor pressure. 

In the ports of electron tube 
exhaust machines, Myvaseal 
Gasketing Material results in 
longer -lasting tubes because its 

remarkably low vapor pressure 
means higher vacuum with less 

pumping. 

The newest television pic- 

MYVAS E AL* 
gasketing material 

for high vacuum 

ture-tube pumping systems and 

rotary exhaust systems are being 
built with it. Older equipment 

can benefit from it. And users 

of other high vacuum systems, 
small and very large, are turn- 
ing to Myvaseal Gasketing 
Material. 

This new product is just 
another example of DPi's re- 

search in the interests of those 
who work with high vacuum. 

high vacuum research 
and engineering 

Whatever your need in that 
field, let our technical staff 
serve you. Write to Distillation 
Products Industries, Vacuum 
Equipment Department, 727 

Ridge Road West, Rochester 
3, N. Y. (Division of Eastman 
Kodak Company). 

*Trade -mark 

Also... vitamins A and E ...distilled monoalyeerldes ... moro than 9400 Eastman Oraaa e Ciaasiaab /w scianco and industry 



"TOP 
PERFORMANCE plus STABILITY 

and always a QUALITY PRODUCT... 

these are essentials in the design of 

RCA COIL 
y®irl®ív Anana 

l)I® cosa 
11311711.1210NR 

GooNDEN 
2. NEW JEResv 

11.1-7.10.anaTM11`.Ar 

UP'!" 

Antara Products 
Division ration 

General 
Dyestuff 

435 Hudson 
Street 

E el. York 14, 
N Y 

1 and alwa s a 
quality. 

Gentlemen: 
the design 

of ACA 
Coil 
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stability 
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In 

of the magnetic 

Products. we make most by 

Insure 
"quality the variousr coil products 

manufacturedusers 

of cores 

used manufacturers 
iron 
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thus both 

manuf many 

RCA. Carbonyl 
Iron Powders a 
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Vie have 
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picturerange 
is 

required 

yeede,where area'®t be 
tuning 

d 
a minimum. to what- 

ever 
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1 Iron Powder mitt 

Where the 
Carbonyl and uniformity 

eriencebelied on for purity 

lie know 
from ems 
grade 

_ can 

o characteristics. Sincerely, 

Manager, Gro>a 

Coil Development 

G A & E Carbonyl 
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RCA components are quality components . . . 

G A & F Carbonyl Iron Powders are quality materials. 

High standards and rigid Quality Control govern the 

production of both. It is logical that Radio Corpora- 
tion of America should use these powders in the 

making of their finest magnetic iron cores. 

Pictured at the left above is a TV Picture -IF Trans- 

former-permeability-tuned and with a high -Q ab- 

sorption trap circuit mounted on a moulded polysty- 
rene form. At the right above, a TV Picture -IF Trans- 

former-permeability-tuned and with a trap circuit 
mounted in a shield can. In each transformer two 

cores, made of Carbonyl Iron Powder, are used; the 

inductance of the trap winding is adjustable from the 

top of the unit; the inductance of the primary wind- 

ing is adjustable from the bottom. 

G A & F Carbonyl Iron Powders are made in six 

grades, each of which has its own particular com- 

bination of qualities. Collectively, the six grades have 

a wide range of applications in electronic cores over 

the whole frequency spectrum. The purity is invari- 

ably high, with non-ferrous metals in traces only; 
some grades contain beneficial small amounts of 

carbides, nitrides and oxides. 

FOR FURTHER DETAILS, WE INVITE 

YOU TO WRITE FOR A FREE BOOK 

- fully illustrated with performance 
charts and application data. 
It will help any radio engineer or 

electronics manufacturer to step up 

quality, while saving real money. 

Kindly address your request to Dept. 94. 

ANTARAF PRODUCTS 
DIVISION OF 

GENERAL DYESTUFF CORPORATION 
435 HUDSON STREET NEW YORK 14, N.Y. 

Iron Powders... 
MEMBER 

pa 
METH IBM N 

ASSOCIATION 
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ALBANY, N. Y. 

ALLENTOWN, PA. 

ATLANTA, GA. 

BALTIMORE, MD. 

BATTLE CREEK, MICH 

BINGHAMTON, N. Y. 

BOSTON, MASS. 

BUFFALO, N. Y. 

CHARLOTTE, N. C. 

CHICAGO, ILL. 

CHICAGO, ILL. 

CINCINNATI, 0. 

CINCINNATI, O. 

CLEVELAND, O. 

DAYTON, O. 

DETROIT, MICH. 

FLINT, MICH. 

HARTFORD, CONN. 

HOUSTON, TEX. 

INDIANAPOLIS, IND. 

LOS ANGELES, CAL. 

MILWAUKEE WIS. 

NASHVILLE, TENN. 

NEWARK, N. J. 

NEWARK, N. J. 

NEW ORLEANS, LA. 

NEW YORK, N. Y. 

NORFOLK, VA. 

PHILADELPHIA, PA. 

PITTSBURGH, PA. 

SAN FRANCISCO, CAL. 

ST. LOUIS, MO. 

SPRINGFIELD, MASS. 

TOLEDO, O. 

YOUNGSTOWN, O. 

TORONTO, CANADA 

DISTRIBUTORS 

Fort Orange Radio Dist. Co. 

Federated Purchaser, Inc. 

Graybar Electric Co. 

Radio Electric Service Co. 

Electronic Supply Cerf. 

Federal Radio Supply Co. 

The Radio Shack Corp. 

Radio Equipment Corp. 

Dixie Radio Supply Co. 

Allied Radio Corporal on 

WalkerJimieson, Inc. 

United Radio, Inc. 

HughesPelen, Inc. 

Radio & Electronic Parts Corp. 

SREPCO Incorporated 

Radio Specialties Co. 

Electronic Service Co. 

Hairy & Young, Inc. 

Geophysical Supply Company 

Phillip E. Graham Co., Inc. 

Leo J. Meyberg Co. 

Radio Parts Company, Inc. 

Electra Distributing Cc. 

Aaron Lippman & Co. 

Parr Electric Co., Inc. 

Radio Parts, Inc. 

E. B. Latham & Co. 

Radio Supply Company 

Rumsey Electric Company 

Cameradio Company 

Leo J. Meyberg Co. 

Van Sickle Radio Co. 

Specialty Manufacturing Co. 

Warren Radio Co. 

Ross Radio Company 

Powertronic Equipment Ltd.`. 

TUBES AT WORK (continued) 

INPUT 0-I0 MC 
SQUARING 

AMP 

FAST 
GATE -Am" 

TIME -BASE 
GENERATOR 

COUNTING 
CIRCUITS 

1 RESETTING 'I CIRCUIT 

FIG. 2-Basic block diagram of the in- 
strument 

high -frequency counter is the high- 
speed scalar shown in basic form in 
Fig. 3. The complete counting 
circuit consists of eight cascaded 
scalers with indicating systems. 
Each scaler is a decade type that 
generates one output pulse for 
every ten pulses received. The 
input scalar is the high-speed 10 -mc 
circuit which divides incoming 
pulses by decades and indicates re- 
maining counts on a panel meter. 
Following the input scalar is a 
second circuit similar to the first 
but with slower operation. The 
final six scalers indicate on neon 
lamps the last digit of the quantity 
of pulses received from the preced- 
ing scaler. 

Period Measurements 

The frequency counter can also 
be used to count the frequency of 
its internal 100-kc precision oscil- 
lator for a time period equal to ten 
periods of an unknown frequency. 
The device counts in units of 10 
µsec for a time equal to 10 cycles of 
the unknown, displaying a one -cycle 
period of the unknown in units of 
one µsec. 

Measuring range of the instru- 
ment is extended to frequencies as 
low as 0.01 cps because of its abil- 
ity to make period measurements. 

Stages of the complete equip- 
ment are shown in the block dia - 

FIG. 3-Basic high-speed multivibrator 
circuit 
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There's more 
to television 

than meets 

. . . but Four Customers Never See It 

OWENS-CORNING 

FIBERGLAS 

When a TV set, or any piece of electronic equipment, 
leaves your assembly lines, your reputation goes with 
it. If it works and keeps working, with a minimum of 
service, you build customer good will. If it breaks down, 
your service costs are high and there's no need to tell 
you what happens to good will. 

To help you build electronic equipment that lasts, 
progressive makers of wire and cable and of molded 
components build "life insurance" into their products 
with Fiberglas* insulating materials. For example, 
lacquered wire made with Fiberglas yarns resists the 
ravages of heat, rot, even age, far longer than conven- 
tional wire. Molded plastic components, reinforced 
with Fiberglas materials, give you high dielectric 
strength, plus structural strength never before possible 
in such constructions. 

Next time you order wire, cable or molded parts, 
remember to specify Fiberglas Insulating Materials. 
It's the cheapest "life insurance" you can buy for your 
products. 

Owens-Corning Fiberglas Corporation, Electrical 
Sales Division, Dept. 860, 16 East 56th Street, New 
York 22, N. Y. 

elY r0t" 4Y/°r°°d/ 
*Fiberglas is the trade -mark (Reg. U. S. Pat. Off.) of Owens-Corning Fiberglas Corporation 
for a variety of products mode of or with fibrous glass. 
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Small Size 

Greater Mechanical 
Strength 

Faster Production 
Line Handling 

Low Self Inductance 

High Working Voltages 

Low Power Factor 

Uniform Quality 

DISCAP 
CERAMIC 

CONDENSERS 

Designed to Replace 
Tubular Ceramic and 

Mica Condensers at LOWER COST! 
RMC Type C temperature compensating 
and general purpose DISCAPS conform 
to the electrical specifications of the 
RTMA standard for Class 1 ceramic ca- 
pacitors and Army - Navy JAN -C -20A. 
Their capacity will not change under 
voltage. Ideally suited to coupling and 
tuned circuit applications, RMC DIS - 
CAPS are available in a wide range of 
capacities and temperature coefficients. If 
you are interested in improving quality , 

and uniformity on your production lines, 
now is the time to check on the advan- 
tages of using RMC DISCAPS. 3 

,RMC DISCAPS Ceramics Condensers 
The Way to Say 11Í%' 

SEND FOR SAMPLES AND TECHNICAL DATA 

RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, III. 

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 

Two RMC Plants Devoted Exclusively to Ceramic Condensers 
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There's more 
to television 
than meets 

eye ! 

but Your Customers Never See It 

OWENS-CORNING 

FIBERGLAS 

When a TV set, or any piece of electronic equipment, 
leaves your assembly lines, your reputation goes with 
it. If it works and keeps working, with a minimum of 
service, you build customer good will. If it breaks down, 
your service costs are high and there's no need to tell 
you what happens to good will. 

To help you build electronic equipment that lasts, 
progressive makers of wire and cable and of molded 
components build "life insurance" into their products 
with Fiberglas* insulating materials. For example, 
lacquered wire made with Fiberglas yarns resists the 
ravages of heat, rot, even age, far longer than conven- 
tional wire. Molded plastic components, reinforced 
with Fiberglas materials, give you high dielectric 
strength, plus structural strength never before possible 
in such constructions. 

Next time you order wire, cable or molded parts, 
remember to specify Fiberglas Insulating Materials. 
It's the cheapest "life insurance" you can buy for your 
products. 

Owens-Corning Fiberglas Corporation, Electrical 
Sales Division, Dept. 860,16 East 56th Street, New 

York 22, N. Y. 

ti;( rxe 
*Fiberglas is the trade -mark (Reg. U. S. Pat. Off.) of Owens-Corning Fiberglas Corporation 
for a variety of products made of or with fibrous glass. 
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Small Size 

Greater Mechanical 
Strength 

I/ Low Self Inductance 

fro High Working Voltages 

Low Power Factor 

I/ Uniform Quality 

Faster Production 
Line Handling 

DISCAP 
CERAMIC 

CONDENSERS 

166 

Designed to Replace 
Tubular Ceramic and 

Mica Condensers at LOWER COST! 
RMC Type C temperature compensating 
and general purpose DISCAPS conform 
to the electrical specifications of the 
RTMA standard for Class 1 ceramic ca- 
pacitors and Army - Navy JAN -C -20A. 
Their capacity will not change under 
voltage. Ideally suited to coupling and 
tuned circuit applications, RMC DIS - 
CAPS are available in a wide range of 
capacities and temperature coefficients. If 
you are interested in improving quality 
and uniformity on your production lines, 
now is the time to check on the advan- 
tages of using RMC DISCAPS. 

//RMC DISCAPS// ay 
Ceramic 

Way 
Condenserss 

SEND FOR SAMPLES AND TECHNICAL DATA 

RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, III. 

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 

Two RMC Plants Devoted Exclusively to Ceramic Condensers 
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FRANK J. MOCH, 
president of the 
National Alliance of Television and 
Electronics Service Associations. 

like the NEW 

new and completely advanced type of oscillo- 
scope-Model 476 MIRROSCOPE - is designed to eLminate certain inherent 
disadvantages found in the conventional type of oscilloscope by use of the 
"Mirroscope principle." In this kind of construction the 5 -inch cathode ray 
tube is mounted in a vertical position, thus reducing bench space require- 
ments to an area of only 9" x 8" thereby permitting better concentration of 
associated equipment for any type of test prccedure. The cathode ray image 
is reflected from an optical type front surfaced mirror mounted in the ad- 
justable cover at the top of the cabinet bringing the viewing surface of 
instrument near eye level when instrument is used on benches of normal 
height. The mirror angle is quickly and easily adjusted to any position of 
the operator. The cover with integral side wings forms an effective shield 
against external light sources or may be closed down for protection of the 
tube and mirror when the instrument is not in use. The upright construction 
permits location of controls and connections for maximum convenience and 
allows for internal cathode ray tube connections at the front of the panel 
instead of the rear. 

SENSITIVITY: INPUT IMPEDANCE: 

Vertical direct 12 volts rms per in. Vertical direct 10 megohms, 15 mmf. 
Vertical amplifier.20 millivolts rms per in. Horizontal direct 10 megohms, 15 mmf. 
Horizontal direct 14 volts rms per in. Vertical amplifier.300,000 ohms, 30 mmf. 
Horizontal Horizontal 

amplifier 38 millivolts rms per in. amplifier 500,000 ohms, 15 mmf. 

Horizontal trace expansion is over 4 times tube diameter. This makes it 
possible to examine minute portions of a response pattern for finer detail. 

Linear Sweep frequency is continuously adjustable in five overlapping 
ranges from 15 cycles to 60,000 cycles. Internal, external or line frequency 
synchronization with variable amplitude is available. 

Means for intensity or "Z axis" modulation is provided. Approximately 
14 volts peak will blank a trace of normal intensity. 

The vertical amplifier frequency response is within 3 DB from 20 cycles 
to over 300,000 cycles and is usable to well over :hree megacycles. Square 
wave slant and over -shoot is held to less than 5 per cent of amplitude. This 
response will be found adequate for all phases of television receiver service 
including observation and diagnosis of Sync. signals. 

TUBE COMPLEMENT: 

5UP4 Cathode Ray Tube. 

4-606 Horizontal and Vertical Am- 

plifiers. 

1-12AU7 Vertical pre -amplifier. 

I -6J6 Linear Sweep oscillator and 
Sync. injector. 

2-6X4 High voltage rectifiers. 

, 

LINE VOLTAGE: 105-125 volts, 50-60 
cycles. 

SIZE: Height 161/4"; Width 91/e"; Depth 
8" over all 

WEIGHT: 25 lbs.; Shipping weight 30 
lbs. 

Hight Frequency Crystal Probe. .$7.5C 

DEALERS NET PRICE including 
operators manual $179.50 

egr 60,-, TUT 
EK1 frMXM 

MODEL 476 

s:AThO3E art 
4fCt_L311CFPi 

ess 
SIMPSON ELIITRIC COMFANt 
5200 W. IGrzie St., Chicago 44, u. 
Phone: Covmbss 1-1221 
In Caracos 
Rach -Sopaos L-1_ London, Ontar o 
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HERMETICALLY 

CIRCL.IT RECLOSING type HRR 
R i LQY 

These instruments 

have been success- 

fully tested under 

the following con- 

ditions: 

Temperature: 

-65 " i- 185 F. 

Acceleration: 

75 G's 

Vibration: 
5 to 60 cps. 

at 1 32" 
amplitude 

Salt Spray: 

200 hours 

Inclination: 

Any position 

Humidity: 

100% plus con- 

densation 

Altitude: 
50,000 ft. 

Miscellaneous: 

Fungus, dust 
and sand 

Compact ...sturdily constrLcred .. 
reliable in operotion...the Grarre- 
Type HRR Circuit Reclos'ng Relay i. 
designed to perform many f srdicr 
including: (1) Jse as protective ce 
vice for electronic equipme.t vhcf 
automatically -estores the equip 
ment to service following mine 
fault, yet protects the egeipmeer- 
against damaçe should the fad - 
persist; (2) Asa supervisory coitrc 
for the outomjtic starting cf e-r- 
gine, the Type H RR Relay aooliee 
specific cranking periods ct spaced 
intervals and locks out -he control 
should the engiie fa Ìrto sta -t wit t- 
in a prescribed time. 

Constructed from stando -d Cramer 
time -tested components in .2 con - 

pact form, the Type HTI Mi.io-ure 
Time Delay Relay is primar dc - 

signed for use electronic :i -cui s 

...or in any apalicatìon where it s 

desired to provide a fixed tine de- 
lay between the closing of a .00trc-I 
circuit and the subsequent _losing 
or opening of c secondcry :ircui-. 

Type HTI Relays are a.ilobl?. 
in maximum time ranges r n 3) 
seconds to 30 reirutes. 

Fcr complete information, write =or Btu etin No. 4ZOCA 

EO% 3, CENTERBROOK, CONN. 

93irilders de/'c-udable timing devic:s for more th..;; 25 year.. 
INTERVAL TIMERS TIME DELAY RELAYS RESET TIMERS CYZLE TIMERS 

PULSE TIMERS RUNNING EIME METERS PERCENTACE TIMERS 

TUBES AT WORK (continued) 

gram of Fig. 4. The unknown is 
applied through the input squaring 
amplifier and fast gate to the count- 
ing circuit on direct frequency 
measurement as described previ- 
ously. A time base lying between 
0.0001 sec and 1 sec is applied 
through the input switch to the 
amplitude discriminator. The time 
base is set by the position of the 
multiplier switch in the time -base 
circuits. 

A decade scaler, following the 
amplitude discriminator, divides 
the time bases generated by a 
factor of ten. The decade scaler 
operates into a gate that, on auto- 
matic measurements, is always open 
so that the output of the scaler is 

COUNTING 
CIRCUITS 

4 

FAST 
BISTABLE 

MULTI - 
VIBRATOR 

RESET 
Tl FAST 

GATE 

IR CUI 

ác á p q,'ga 
I0 - MC - SQUARING 

AMP ú 

BISTABLE 
MULTI - 

VIBRATOR 

GATE 

I 1 W 

bW a GATE DELAY 
MULTI 

VIBRATOR 

TIME -AMPLI 
BASE TUDE 

GENERATORS DISC 

DECADE 
SCALER 

FIG. 4-Complete block diagram of the 
counter 

fed to the gate for the resetting 
circuit and to the delay multi - 
vibrator that feeds the fast bistable 
multivibrator. 

The fast gate and the gate to the 
resetting circuit are opened and 
closed by the fast bistable multi - 
vibrator. The multivibrator is so 
arranged that one gate is always 
closed when the other is open. 

After a pulse comes from the 
decade scaler and passes through 
the first gate, it is fed both to the 
delay multivibrator and to the gate 
for the resetting circuit. The pulse 
triggers the resetting circuits, if 
the gate is open, clearing the count- 
ers and resetting them to zero. At 
the same time, the pulse has trig- 
gered the delay multivibrator which 
delays the triggering of the fast 
bistable multivibrator for a fixed 
interval of 100 p.sec. 

After the end of the 100-p.sec 
period, the delay multivibrator 
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De scri.ption: 

L In order to compare 
the output wave fo 

three t line v 

regulators, a Dul Type ographwasconnected ltheoutput 
of 

in Regulators 
loadedwi 250wattsRegulator 

loaded by additional watts,since t is rated forr much greater loads. 

Each of the wave forms 
was recorded with an oscillograph record 

camera. 

3. The RC filters of Figure 
1 were connected between 

the regulator outputs 
and 

the CRO Y input and 
the wave forms were again recorded for 

comparison. 

120 K Output 

60 K 

60 cycle 

line signal 

1 
Attenuation: 5/1 

Output 

60 cycle 
line signal 

Figure 1 

Results: 

Fig. 2 shows tie signal 
waveformoutputu 

o f Type 
threeline regulators 

without external filter 
displayed on a 

i 88888 888 881111111888 

Voltage Regulator A 
Voltage Regulator B 

Vol age Regulator C 

Fig. 3. Improvement of output 
wave form of Regulator 

3 using filters of 
Fig. 1. 

i 
88888441188 

No External Filter 
Filter A 

Filter B 

Photography makes a sine wave's signature indelible 

The oscillograph traces analyzed in this report 
leave no doubt as to results. Every detail of 
wave form is captured by photography for 
quick, accurate reference. A similar test need 
never be set up again because of inaccurate 
drawings or faulty memory. 

Team your oscillograph with photography 
and you make it a recording device that gives 
you clear, sharp, incontrovertible records. It 
saves time and money, aid makes your work 
much easier. Eastman Kodak Company, Indus- 
trial Photographic Division. Rochester 4, N.Y. 

PHOTO RECORDING ... an important function of photography 



&04 Synchronous Motor Driven 

INSTANTANEOUS 
RESET TIMERS 

. IRBUSTRIItL TIMER GpRPORAT 
,. 

SERIES PAR INDUSTRIAL TIMERS 
The simp e clutch mechanism makes it possible to 
offer this type timer in a number of models, ranging 
from PAB SS to the PAB-3H, as follows: 

MODEL TIMING RANGE DIAL CALIBRATION 

PAB-55 5 cycles to 5 seconds 5 cycles 
PAB-15S 1/4 second to 15 seconds /4 second 
PAB-30S Y2 second to 30 seconds 1/2 second 
PAB-60S 1 second to 60 seconds 1 second 
PAB-3M 2 seconds to 3 minutes 1 seconds 
PAB-5M 5 seconds to 5 minutes 5 seconds 
PAB-15M 15 seconds to 15 minutes 15 seconds 
PAB-30M 30 seconds to 30 minutes 30 seconds 
PAB-60M 60 seconds to 60 minutes 60 seconds 
PAB-3H 2 minutes to 3 hours 2 minutes 

MON» 0 r!,l.'e,,. 

Time Delay 
Timers 

Multi -cam 
Recycling Timers 

I NDU ST I 
T,4, X Tj.MEq INDUSTRIAL TIMER CORPORATION 

For Process Control 

in Industrial Applications 

Here, incorporated into a single, compact unit, you 
obtain all the features that spell performance, dependability, 
and long life. 

Quality designing has assured exceptional accuracy- 
plus simplicity that means trouble -free operation. 

Quality engineering has built in dependability and 
strength-produced a precision instrument that stands up 
under hard industrial usage day in and day out. 

TIME SETTING-The long pointer of the timer is 
simply turned to the dial calibration corresponding to the 
time cycle required. (The red actuating arm automatically 
takes the same position.) 

When the timer is hooked up to a power source, its 
motor runs continuously. Upon pushing the starter button, 
a magnetically engaged clutch operates-causing the red 
actuating arm to start traveling immediately. 

RESET-the instant the red actuating arm completes 
the time cycle, the clutch is disengaged, and the arm is 
returned to its reset position by spring action in a fraction 
of a second. Thus reset is automatic and instantaneous. 

You will find this Industrial Timer-product of our 
long experience and close association with innumerable 
practical applications-unsurpassed for process control in 
industrial applications where precision timing and absolute 
dependability are essential. 

Write us today for complete details-or, if you would 
like to send us specifications, we shall be glad to make 
recommendations based on your particular needs. 

Manuol 
Set Timers 

Tandem Automatic 
Recycling Timers 

Running 
Time Meters 

1 15 EDISON PLACE, NEWARK 5, N. J. 
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LET CORNING TECHNICAL SERVICES 
HELP SOLVE 

DESIGN 
ENGINEERING 

PRODUCT 
ENGINEERING 

YOUR PROBLEMS! 
I ,ike most materials, glass for electronic applications must be carefully 
selected and properly engineered to the application involved. When you 
come to Corning for your electronic glass requirements you have avail- 
able complete technical services to help solve these problems. 

Specialists in product engineering, glass working techniques, and de- 
sign are ready to, go to work for you. And their experience is backed by 
complete and modern research, pilot plant and manufacturing facilities. 

What's more, Corning has developed hundreds of glasses with widely 
varying electrical characteristics. Whether you need low loss, high di- 
electric constant and strength, or low power factor, Corning has a glass 

GLASS to fit your requirements. So why not take advantage of the services 
TECHNOLOGY Corning has waiting for you. For further information, write to depart- 

ment E-12, Corning Glass Works, Corning, N. Y. 

CORNING GLASS WORKS, CORNING, N. Y. 

ardee rireaad red uc 1 e/c 62-gdi 

ELECTRONIC SALES DEPARTMENT - ELECTRICAL PRODUCTS DIVISION 

1851 100 YEARS OF MAKING GLASS BETTER AND MORE USEFUL 1951 
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THE Turner Television Booster Model TV -1 has been on 
the market for less than a year, but already is making 
booster history. Reports from fringe areas all over the 
country are loud in their praise of the consistently superior 
performance of the TV -1. Wherever boosters are com- 
pared the Turner TV -1 produces the sharpest, clearest pic- 
ture ... the crisp, natural sound TV viewers seek. 

Turner's advanced electronic engineering, plus solid, 
quality construction make the difference. The low -noise - 
level Cascode circuit stabilizes the picture, reduces noise and 
snow to a minimum, and produces an excellent picture 
under fringe area receiving conditions that nullify the best 
efforts of many other boosters. 

Single knob continuous tuning permits fine adjustment 
for best possible reception of both picture and sound. 
Three position control switch turns on TV set only, TV 
set and booster, or shuts off both set and booster. The TV -1 
also may be used to amplify FM, mobile and aviation 
radio signals. 

The unit is quickly and easily installed. Attaches to any 
television set. Attractive styling and neutral finish harmo- 
nize with any furniture design. 

Contact your Turner representative or write direct. 
List price $57.50 

For the best possible TV reception, turn to 

rHETU RNE RBOOSTER 
THE TURNER COMPANY 

905 17th Street N.E., Cedar Rapids, Iowa 
IN CANADA: EXPORT: 

Canadian Marconi Co., Ad. Auriema, Inc., 
Toronto, Ont., and Branches 89 Broad Street, New York 4 

TUBES AT WORK (continued) 

causes the fast bistable multi - 
vibrator to switch, opening the 
fast gate and closing the resetting 
gate. Because the counting cir- 
cuits have been cleared and reset to 
zero, the next unknown admitted 
through the fast gate will be 
counted. 

Navy Primary Standard 
Frequency Meter 

By JOHN M. CARROLL 
Ensign, USNR 

Washington, D. C. 
(on Military Leave from ELECTRONICS) 

PERMITTING measurements to the 
cycle from 15 kc to 27 mc with ac- 
curacy of one cycle in 10 mc, the 
model LAM precision frequency - 
calibrating equipment provides pri- 
mary -standard frequency -measur- 
ing service for the U. S. Navy. Used 
by frequency measuring units sta- 
tioned near large naval shore radio 
installations, the instrument makes 
possible round-the-clock coverage of 
primary naval broadcast stations 
and frequent spot checks on mobile 
transmitters to insure compliance 
with navy frequency tolerances, 
±0.005 percent for fixed transmit- 
ters and ±0.015 percent for mobile 
units. The equipment is presently 
being replaced with Reeves -Hoff- 
man AN-FRM3 gear. This equip- 
ment extends the frequency range 
upwards to 400 mc. 

The LAM differs from other pre- 
cision frequency measuring equip- 
ment in that it provides for rapid 
measuring and double or triple 
checking of each measurement as 
well as primary standard accuracy. 
The frequency range of the equip - 

ANTENNA MIXING 
PANEL 

COMMUNICATIONS 
RECEIVER 

COMPARISON 
OSCILLOSCOPE 

INTERPOLATION 
OSC 

(0 TO 5,000 CPS) 

HARMONIC 
AMP 

9, 10. a II -KC 
HARMONIC GEN 

100 -KC 
AMP 

100 -KC CRYSTAL 
OSC 

FIG. 1-Normal measuring procedure 
using 9, 10 and 11-kc standard har- 

monics 
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The measurement of very small capacitances at radio frequencies 
is sometimes a difficult problem. To simplify this important meas- 
urement, G -R has developed the Type 1612 -AL R -F Capacitance 
Meter, having two ranges from zero to 10 micromicrofarads and 
zero to 100 micromicrofarads. 

Compact, very simple -to -use, accurate 
and reliable, this new meter fills a demand 
for many measurements of small capaci- 
tances such as: 
Ceramic Capacitors - tubular ceramics (insu- 

lated and uninsulated), disc -type cer- 
amics, tubular ceramics included in v -t 
sockets 

Molded Mica Capacitors - foil- or silver -mica 
Variable Trimmer Capacitors - variable mica, 

variable plate -type, variable multi -cup - 
type air, variable ceramic, and variable 
piston -type with glass dielectric 

Vacuum -Tube Sockets 
The operation of the instrument is very 

simple. Merely: (1) set the main dial to one 
of its two zero points, (2) turn "Zero Ad- 
just" dial for maximum meter reading, 
(3) turn "Output Adjust" dial for full- 
scale reading on meter. Connect the un- 
known to the "X" terminals and retune 
the main dial to obtain maximum meter 

reading. The capacitance of the unknown 
is then indicated directly by the main 
dial setting. 

The capacitance accuracies are: LOW 
RANGE of 0 to 10 µµf: ±0.03 µµf below 
1 µµf, and ±3 % between 1 and 10 µµf; 
HIGH RANGE of 0 to 100 µµf: ±0.3 µµf 
below 10 µµf, and ±3% between 10 and 
100 µµf. 

On the 10 µµf range, the first µµf occu- 
pies almost one-half of the scale length, and 
settings can be made to 0.002 µµf! 

In addition, the meter can be used to 
approximate the dielectric loss by observ- 
ing the amount by which the final tuning 
adjustment during measurement fails to 
reach full-scale on the indicating meter. 

Together with its companion Type 1612-A 
R -F Capacitance Meter (with ranges of 0 
to 1200 µµf and 0 to 80 µµf) this new meter 
provides an unusually simple, accurate 
and direct method for measuring capaci- 
tances over a very useful range, at radio 
frequencies. 

TYPE 1612 -AL R -F CAPACITANCE METER $170 

TYPE 1612-A R -F Capadtance Meter 170 

For the measurement of r -f capaci- 
tance of tube sockets, these adaptors 
are required. Three are available: 
Type 1612-P1 for 7 -pin miniature 
sockets, to measure "No. 4 contact 
to all"; Type 1612-P2 for octal 
sockets, to measure "No 4. contact 
to all"; Type 1612-P3 for 9 -pin 
miniature novai socket, to measure 
"No. 5 contact to all." The adapt- 
ors fit into and shield around the 
"X" terminals on the meter. They 
are priced at $9.00 each. 

In shifting from one range to an- 
other, no extra panel switching is 
required. The change in range is 
accomplished automatically as the 
dial is rotated from one half of the 
scale to the other, the switch shown 
above automatically performing the 
operation. 

GENERAL RADIO Company 
275 Massachusetts Avenue, Cambridge 39, Mass. 

90 West Street NEW YORK 6 920 S. Michigan Ave. CHICAGOS 1000 N. Seward St. LOS ANGELES 38 
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"NO WORRIES ABOUT LEVEL CHANGES 
WITH `SCOTCH' SOUND RECORDING TAPE" 

Says Glenn Flynn, Asst. Chief Engineer, Station WOW, Omaha, Neb., 

"You're always sure of uniform output when you're 
using `Scotch' Sound Recording Tape," says Mr. 
Flynn. "Thanks to its unvarying coating you can 

FIVE RECORDED INTERVIEWS daily were 
made by Mal Hansen during WOW 
Farm Study Tour. The recordings were 
air -mailed to the studio for broadcast on 
WOW's daily Farm Service Reporter 
program. "Scotch" Sound Recording 
Tape captures every sound, reproduces 

bit with a fidelity unmatched by any 
other recording medium. 

switch from reel to reel without worrying about level 
changes." Flynn is shown with the recording equip- 
ment he used on WOW's recent East Coast Farm 
Study Tour, a 6000 -mile tour of farming areas taken 
by a large group of Nebraska farmers. 

SMOOTHLY -PACED PROGRAMS are guar- 
anteed, production problems simplified 
with "Scotch" Sound Recording Tape. 
Changes can be made and dubbed in 
without re -assembling the entire cast; 
shows can be recorded a portion at a 
time; fluffs and miscues can be edited 
out; recordings can be lifted from tape to 
tape without noticeable loss of quality. 

"SCOTCH" SOUND RECORDING TAPE GIVES 
YOU THESE EXTRA CONSTRUCTION FEATURES 

REEL TO REEL UNIFORMITY-controlled coating as- 
sures consistent output. 
THINNER CONSTRUCTION-resists temperature and 
humidity changes. 
NO CURLING OR CUPPING-tape Ries flat on record- 
ing head unaffected by humidity. 
UNIFORM TAPE SURFACE-no "dropouts" on re- 
cordings due to surface irregularities. 
LONGER TAPE LIFE-special lubricating process reduces 
friction. 
GREATER SENSITIVITY-more output on your present 
machine setting. 

EIGHTY 3M SOUND ENGINEERS in the 
field-backed by 20 technical experts in 
the 3M laboratories-stand ready to give 
you technical assistance with any re- 
cording problem you may have. Call 
your local 3M Service Representative, 
or write us direct: Dept. E-121, Min- 
nesota Mining & Mfg. Co., St. Paul 6, 
Minn. No obligation, of course. 

Sc.°1--c* NG , 
J.t 

ND 

RECORO 

1A 
1 SOU 

PE 
, .. _/ 

IMPORTANT: There's more than one brand of sound recording 
tape. Insist on the "SCOTCH" brand, the lubricated tape that 
gives matchless fidelity, clarity of reproduction, freedom from 
distortion. Used by all major networks and for master re- 
cording by record companies. 

The term "SCOTCH" and the plaid design are registered trademarks for Sound Recording Tape made in U.S.A. by MINNESOTA MINING & MFG. CO., 
St. Paul 6 Minn.-also makers of "Scotch" Brand Pressure -sensitive Tapes, "Undersea!" Rubberized Coating, "Scotchlite' Reflective Sheeting, "Safety -Walk" 
Non -Shp Surfacing, "3M" Abrasives, "3M" Adhesives. General Export: Minn. Mining & Mfg. Co., International Division, 270 Park Avenue, New York 17, N.Y. 
In Canada: Minn. Mining & Mfg. of Canada, Ltd., London, Canada. 
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ERIE 

miniaturized 
TUBULAR CERAMICONS 

New Higher Capacitance Values in Standard Size 
Tubular Ceramicons 

Radial Lead Non -Insulated (Illustrated) 

Available Radial Lead Phenolic Insulated 
in Axial Lead Molded Insulated (Styles 

comparable to 301 and 302 only) 

Compare for size with other 
Ceramic Capacitors, and spec- 
ify ERIE GP3 Miniature Cerami - 
cons for Space Saving By -Pass 
and Coupling Applications. 

GP3 Ceramicons are manufactured 
with the use of a high dielectric 
constant ceramic developed espe- 
cially for these compact tubular 
capacitors. Basic development 
work has been accomplished over 
the past few years in Erie's engi- 
neering laboratories. Since 1949 
these units have been made on 
special order, and they are now 
available in production quantities. 

Write for complete information 
and samples 

GP3 STYLE 

STYLE 301 
.200 x .400 

STYLE 302 
.200 x .656 

weir 
STYLE 307 
.230 x .860 

MAXIMUM 
CAPACITANCE 

.002 mfd. 

.005 mfd. 

.0075 mfd. 

Tolerance on Capacitance: + 80%, -- 20% 
Hi Pot. Test: 1500 VDC 

Life Test: 700 VDC 1000 hours of 85 C 

aéea w«icd 7Dic4io c 

ERIE. RESISTOR CORP., ERIE, PA. 
LONDON, ENGLAND TORONTO, CANADA. 
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For Industrial - Military - Commercial Uses 

Specifically designed as a standard 
component for the widest possible range 
of timing applications with 17 standard 
speeds from 60 rpm to 1 revolution per 
hour. 

Designed for small size and low cost in 
applications requiring dower speeds from 6 
hours to 7 days per revolution. 

3100 SERIES: 
HEAVY DUTY DEPENDABILITY 

For control and instrumeit applications that 
require a heavy duty train and speeds from 
1 hour to 14 days per revolution. 

COMPLETE SPECIFICATIONS 
Literature giving complete design and 
engineering specifications will be 
sent on request. Ask for the catalog 
which belt suits your need. 

TIMING MOTORS. TIMING DEVICES CLOCK MOVEMENTS 

Write for whichever catalog you need 

HAYDON Manufacturing Co., Inc. 
SUBSIDIARY OF GENERAL TIME CORPORATION 

2436 ELM STREET 

TORRINGTON, CONNECTICUT 
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TUBES AT WORK (continued) 

ment may also be extended upwards 
to 160 me with only a slight loss in 
accu racy. 

Double -Check Measuring 
Figure 1 shows the normal meas- 

uring procedure using standard 
harmonics of 9, 10 and 11 kc. This 
is the method used when the as- 
signed frequency of the incoming 
signal is known. The output of the 
100-kc crystal oscillator is amplified 
in the 100-kc amplifier which also 
provides isolation of the oscillator 
from the rest of the equipment. The 
100-kc standard output is then di- 
vided in the harmonic generator 
and standard outputs of 9, 10 or 
11 kc, rich in harmonics, may be 
selected by a wafer switch in the 
harmonic generator unit. The har- 
monic output is amplified by the 
harmonic amplifier and fed to the 
antenna mixing panel. 

A shielded wafer switch in the 
mixing panel permits selection of 
up to six antennas while anticapaci- 
tance switches allow either the in- 
coming signal, the harmonics or 
both to be fed to the r -f section of 
any one of three standard navy com- 
munications receivers. These cover 
the spectrum from 15 kc to 27 me 
and provision is made for a vhf re- 
ceiver to cover from 30 to 160 mc. 
Since the presence of the harmonics 
on the antenna would cause intoler- 
able interference in near -by receiv- 
ers, a wide -band isolation amplifier 
is incorporated in the mixing unit. 
It uses a single 6AB7 with both 
shunt and series peaking coils in the 
plate circuit. The degree of isola- 
tion thus provided has not always 
proved adequate, however, and most 
stations use additional antenna mul- 
ticouplers. 

Both the incoming signal and the 
standard harmonics are fed to the 
r -f section of the receiver used. Due 
to the sharp tuning and narrow 
band-pass characteristics of Navy 
receivers, the receiver audio output 
is always the beat difference be- 
tween the incoming signal and the 
nearest standard harmonic and is 
between 0 and 5,000 cycles in fre- 
quency. The difference frequency 
is placed on either the horizontal or 
vertical deflection plates of the com- 
parison oscilloscope. 

The output of the interpolation 
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STOKES A\1CRCVC 

PUVPS...amLuity 

Vacamnipect" 

High volumetric and mechanical 
efficiency make these famous pumps economical 

and reliable units in any vacuum system. 

Capacities of Stokes Microvac Pumps run from 15 to 
500 cfm ... pressures to 10 microns absolute. Power 

consumption is low and the top - 
mounted motor contributes to compact 

design requiring minimum floor space. 
Send for FREE Stokes 

Vacuum Calculator. This 

slide rule determines needed 

pump capacity for any job...shows 

Centigrade to Fahrenheit conversion. 

Other useful conversion tables 

and scales on reverse 

of rule. 

Lubrication of the four moving parts (including the 
exhaust valve of corrosion -resistant Teflon) is fully automatic. There 
are no stuffing -boxes or grease fittings, and no packing. 

Parts are precision -finished, standard and interchangeable. Freedom 
from wear assures years of trouble -proof service. 

Stokes is the only manufacturer of equipment for complete 
vacuum systems, including Microvac mechanical pumps, oil diffusion 

pumps, McLeod Gages and Vacuum Valves. 

Consult with Stokes on 
machines, house vacuum 
systems,vacuum impreg- 
nation, vacuum furnaces, 
vacuum metallizing, and 
to other applications in 
which vacuum deserves 
exploration. 

the application of vacuum to rotary exhaust 

STOKE! 
F. J. STOKES MACHI 

STOKES MAKES 

Plastics Molding Presses, 

Industrial Tabletting 

and Powder Metal Presses, 

Pharmaceutical Equipment. 

Vacuum Processing Equipment, 

High Vacuum Pumps and Gages, 

Special Machinery 

i= 

NE COMPANY, 6046 TABOR ROAD, HIA 20, PA. 
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KOLLSMAN INSTRUMENT CORPORATION 
ELMHURST, NEW YORK GLENDALE, CALIFORNIA 

JJ--__ JJ 
SUBSIDIARY OF 

tG:II4Cl/G4 COIL PRODUCTS CO. INC. 
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yk ALLIED CONTROL RELAYS 

The Allied Control Co. has built 

a long and enviable record as a 

quality supplier of control relays 

to both private industry and gov- 

ernmental services. 

Their S K Relay shown above, is typical 

of the various Allied Relays in which 

CLEVELAND CONTAINER tubing pro- 

vides excellent service. 

It is likewise the answer for hundreds 

of other problems of manufacturers in 

the electrical industry. 

Write today for our new de- 

scriptive brochure. Also ask 

for quotations and samples 

to meet your exact specifi- 

cations. 

áui`t with 

DHENOLI( TUBES 
ensure 

* DEPENDABILITY 

* PRECISION PERFORMANCE 

* LONG LIFE 

* ECONOMY 

CUT -AWAY VIEW 
OF RELAY STACK. 

COSMALITE TUBING 

CLEVELITE* and COSMALITE* 
Laminated Phenolic Tubing 

combines electrical and physical properties to 
meet the most exacting requirements. 

CLEVELITE is produced in six grades .. . 

COSMALITE in four grades .. . 

A grade for EVERY need. 

Cleveland Container's large production facili- 
ties further ensure minimum production costs as 
well as dependable deliveries. 

Why pay more?... for the BEST call CLEVELAND 
* Reg. U. S. Pat. Off. 

I CLEVELAND CONTAINER6 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 

PLANTS AND SALES OFFICES at Plymouth. Wisc., Chicago, Detroit, Ogdensburg, N Y., Jamesburg,N.I. 
ABRASIVE DIVISION at Cleveland, Ohio 

CANADIAN PLANT: The Cleveland Container, Canada, Ltd_ Prescott, Ontario 

REPRESENTATIVES 

NEW YORK AREA RT. MURRAY. 604 CENTRAL AVE_ EAST ORANGE, N 

NEW ENGLAND R. S. PETTIGREW & CO. 10 N. MAIN ST., WEST HARTFORD. CONN. 

CHICAGO AREA PLASTIC TURING SALES. S215 N. RAVENSWOOD AVE, CHICAGO 
T 

lI 

MI 
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TUBES AT WORK (continued) 

DO YOU MAKE 

FE 

anuimmwmr 

ITES? 
If so, you'll be well repaid by getting the 

facts on a special group of Pure Ferric 

Oxides, developed by Williams and manu- 

factured especially for this purpose. 

Williams Ferric Oxides analyze better than 

99% Fe203. They contain a minimum of 

impurities. They are available in a broad 

range of particle sizes and shapes. Among 

them, we're certain you'll find one that's 

"just right" for your requirements. The 

proper application of Ferric Oxides to the 

manufacture of Ferrites is our specialty. So 

write today, stating your requirements. 

We'll gladly send samples for test. Chances 

are good that our Ferric Oxide "Know 

How" can save you considerable time and 

money. Address Department 25, C. K. 

Williams & Co., Easton, Pennsylvania. 

WILLIAMS 
COLORS Fr PIGMENTS"'' 

1111111.11111. 

C. K. WILLIAMS & CO. 
Easton, Pa. East St. Louis, Ill. Emeryville, Cal. 

ANTENNA MIXING 
PANEL 

COMMUNICATIONS 
RECEIVER 

COMPARISON 
OSCILLOSCOPE 

HARMONIC 
AMP 

LR -2 HETERODYNE 
FREO METER 

INTERPOLATION 
OSC 

FIG. 2-Measuring procedure using 
heterodyne frequency meter to extend 

range to 160 mc 

oscillator is placed on the opposite 
plates of the comparison oscilloscope 
and zero beat is determined by the 
oval Lissajous pattern. The beat 
difference frequency is read directly 
from the interpolation oscillator. 
The oscillator is calibrated before 
each measurement by comparison 
with the standard harmonic of 1 kc 
closest to the difference frequency 
to be measured. It is free from 
drift, the output being the audio 
beat difference of two Colpitts-type 
r -f oscillators. 

Measurements are taken using all 
three harmonic series if possible. 
It is always possible to obtain at 
least two measurements of any fre- 
quency from 15 kc to 27 mc. The 
operator finds the closest harmonic 
of the series used in a table and 
either adds or subtracts the meas- 
ured audio beat difference. Meas- 
urements made using two or three 
harmonic series must agree. Ex- 
perienced navy operators have made 
accurate measurements in 12 
seconds. 

Harmonic Generator 

In the 9 and 11-kc channels of 
the harmonic generator, the output 
of the 100-kc amplifier goes through 
a frequency-multipling stage which 
yields 900 and 1,100 kc respectively. 
In each channel, there are two mul- 
tivibrators synchronized for 10 -to -1 
frequency division. The output of 
the unit is then 9 or 10 kc rich in 
harmonics. A single synchronized 
multivibrator affects 10 -to -1 fre- 
quency division in the 10-kc chan- 
nel. 

The harmonic amplifier provides 
a substantially flat response for 
harmonics of 9, 10 and 11 kc up to 
42 mc. The unit also provides ampli - 
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In one respect at least, Delco Radio is like our fine - 
feathered friend, the ostrich . . . too conspicuous 
to be overlooked. You see, Delco radios are in use 
everywhere today . . . in countless thousands of 
passenger cars, trucks, buses and other vehicles. 

Yes, the same assembly lines that turned out vast 
quantities of radio and electronic equipment in 
World War II are now producing for peace at an 
even greater rue . . . nearly 2,000,000 radio sets 
in 1950 alone. 

Our object in telling you this? It's simply to let 
you know that Delco Radio is better equipped 
than ever to produce for America's armed forces. 
Our special talents, rich experience and broad 
facilities are now, as always, at Uncle Sam's dis- 
posal. Delco Radio Division is reporting for duty! 

DIVISION, GENERAL MOTORS CORPORATION 
KOKOMO, INDIANA 

7- 

r 
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.. special HARNESSE 

;. 

f you have a wiring 

problem on any of your 

Defense Projects, consult 

Lenz. Here is a 

dependable source for 

Harnesses, Cables and 

Cords, constructed of 

JAN -C-76 Approved Wire, 

that can speed up your 

assembly operations. 

LENZ ELECTRIC MANUFACTURING CO. 
N :.BeU.91:c1 $E 5 jtrC-E;. 1 9 0 . t 1751 Nór1t3,Westerr Avenue, Chicago 47, Illinois 
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PRODUCTION gets a 

THE AR 
with KINNEY VACUUM PUMPS 

Here, at The Upjohn Company, Kalamazoo, Michigan, 
Kinney Vacuum Pumps produce low absolute pressures for 
freeze-drying penicillin. Here, as in countless other im- 
portant process plants, vacuum ... created by Kinney 
Pumps ... is the "shot in the arm" that keeps production 
rolling dependably, smoothly, economically. 

Wherever Kinney Pumps are at work- tthe laboratory, 
the pilot plant, or the production line - you can count on 
fast pump down plus complete reliability. It's this com- 
bination of speed and stamina which Kinney Pumps bring 
to industries the world over. Pumps are available in eight 
Single Stage Models (702 to 13 cu. ft. per min. - for low 

absolute pressures to 10 microns or better), three Com- 
pound Models (46 to 4.9 cu. ft. per min. - for low abso- 
lute pressures to 0.5 micron or better). Return coupon 
today for complete details. KINNEY MANUFACTURING 
COMPANY, Boston 30, Mass. Representatives in New 
York, Chicago, Cleveland, Houston, New Orleans, Phila- 
delphia, Los Angeles, San Francisco, Seattle. 

FOREIGN REPRESENTATIVES: General Engineering Co. (Radcliffe) 
Ltd., Station Works, Bury Road, Radcliffe, Lancashire, England . . 

Horrocks, Roxburgh Pty., Ltd., Melbourne, C. I. Australia ... W. S. 

Thomas & Taylor Pty., Ltd., Johannesburg, Union of South Africa ... 
Novelectric, Ltd., Zurich, Switzerland ... C.I.R.E., Piazza Cavour 25, 
Rome, Italy. 

KINNEY MANUFACTURING COMPANY 
3565 Washington St., Boston 30, Mass. 

Gentlemen: 
Please send illustrated Bulletin V45. We are interested in: 

13 Vacuum exhausting Vacuum coating EIVacuum distillation 
13 Vacuum metallurgy D Vacuum dehydration 

Name Company 

Address 
Zity State 

SEND COUPON TODAY 
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BALLANTINE 
STILL THE FINEST 

in 

ELECTRONIC V®1LTM ]ETE Ft S 

Ballantine pioneered circuitry and manufacturing 
integrity assures the maximum in 

SENSITIVITY ACCURACY STABILITY 

All models have a single easy - 
to -read logarithmic voltage 
scale and a uniform DB scale. 

The logarithmic scale assures 
the same accuracy at all 
points on the scale. 

Multipliers, decade amplifiers 
and shunts also available to 
extend range and usefulness 
of voltmeters. 

Each model may also be used 
as a wide -band amplifier. 

MODEL FREQUENCY RANGE VOLTAGE RANGE INPUT IMPEDANCE ACCURACY PRICE 

$210. 300 1010150,000 cycles 
1 millivolt to 
100 volts 

112 meg. shunted 
by 30 mmfds. 

2% up to 100 KC 
3%a above 100 KC 

302B 
Battery 

Operated p 

2 to 150,000 cycles 
100 microvolts to 
100 volts 

2 megs. shunted by 
8 mm ld s. on high 
onges and 15mmfds. 

on low range s 

3% from 
5 to 100,000 cycles; 
5% elsewhere 

$225. 

304 
30 cycles to 
5.5 megacycles 

1 millivolt to 100 
volts except below 
5 K C where max. 
range is 1 volt 

1 meg. shunted by 
9 mmfds. on low 
ronges. 4 mmfds. on 
highest range 

3% except 5% for 
frequencies under 
100 cycles and over 
3 megacycles and 
for voltages over 1 

volt 

$235. 

305 

Measures peak val- 
ues of pulses as 
short as 3 micro- 
seconds witha repe- 
tition rate as low as 
20 per sec. Also 
measures peak val- 
ues for sine waves 
from 10 to 150,000 
cps. 

1 millivolt to 1000 
volts Peak to Peak 

Same as 
Mode130211 

3% on sine waves 
5% on pulses 

$280. 

310A 10 cycles to 
2 megacycles 

100 microvolts to 
100 volts 

Same as 
Model 302B 

3% below 1 MC 
5% above 1 MC 

$235. 

For further information, write for catalog. 

BALLANTINE LABORATORIES, INC. tril 
100 FANNY ROAD, BOONTON, NEW JERSEY 

i 

TUBES AT WORK (continued) 

fication for harmonics of 100 kc and 
1 mc used in identification of un- 
known frequencies. The first stage 
is a 6AC7 wide -band amplifier 
biased beyond cutoff, the second 
stage provides further distortion in 
that the screen grid is at B+ while 
the plate voltage is made somewhat 
less. The final stage is a cathode 
follower; the output is taken off a 
potentiometer by means of which 
the amplitude of harmonics on the 
antenna may be regulated. 

Extended Range 

Figure 2 shows the method by 
which the frequency range of the 
LAM may be extended upwards to 
160 mc. A standard Navy hetro- 
dyne frequency meter is built into 
the equipment. In this secondary 
standard -type equipment, a 50-kc 
X -cut crystal provides check points 
for a very stable variable -frequency 
oscillator. When used in the LAM, 
the secondary standard crystal os- 
cillator is not used and the variable - 
frequency oscillator is calibrated 
against the LAM standard harmon- 
ics. Likewise, the interpolation 
meter method of determining zero 
beat is by-passed and the compari- 
son -oscilloscope - interpolation -os- 
cillator method is used. 

It is often necessary to measure 
the frequency of a transmission 
when the assigned frequency is un- 
known or when the transmitter is 
decidedly off its assigned frequency. 
In this case, the unknown signal 
may be bracketed between two 
known 10-kc harmonics by means of 
a panoramic radio intercept adap- 

ANTENNA MIXING 
PANEL 

COMMUNICATIONS 
RECEIVER 

PANORAMIC 
RADIO 

INTERCEPT 
ADAPTER 

HARMONIC 
AMP 

9, 10, 8 
II -KC 

HARMONIC 
GEN 

I000 -KC 
HARMONIC 

GEN 

100 KC 
AMP 

100 -KC CRYSTAL 
OSC 

FIG. 3-Estimating frequency of un- 
known signal using panoramic adapter 

a 
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4azed ROSIN CORE SOLDER 

fat TELEVISION AND RADIO SOLDERING... 

for operations that demand freedom from 

corrosion and conductive flux residue ... for 

soldering on any piece of high frequency 

equipment ... there is nothing better than 

Federated Rosin Core Solder. 

Each Rosin Core Solder composition is a precise 

alloy of tin and lead with a pure turpentine 

distillate flux that is effective but not corrosive. 

This means that current leakage at radio 

frequencies is prevented. 

Federated Rosin Core Solder is unequalled 

for consistency and ease of working ... 
for the permanence of the bond 

it produces. Look for it on the familiar 

orange and black metal spool. 1, 5, and 

20 -pound sizes. 

is 
SOLDER 

METALS DIVISION 

./ENICIM MUM AO REFINING CO. 

110 Broadway. Newt** S. N.Y 

ol:ICu III rIMICIPAE CITIES 

qethaz& 7ZeZ& Vá'wâ',& 

"","/ 

ROSIN 
CORE 

AMERICAN SMELTING AND REFINING COMPANY 120 BROADWAY, NEW YORK 5, N. Y. 
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International 

ghee 
TYPE W -HS -SERIES 

60 Milliamperes DC 

In 11,í" Phenolic Tube with stud 
mounting at each end. Circuit - 

Half -Wave. Overall length varies 
to 14", depending on DC Out- 
put Voltage rating. For many 
applications for heavier duty 
and inverse peak suppressor 
circuits. 

PARTIAL LISTING 
W -HS SERIES 

DC Output Rectifier 
Voltage Part No. 

20 W1HS 
60 W3HS 

100 W5HS 
400 W2OHS 
800 W4OHS 

1500 W75HS 
2500 W125HS 
3500 W175HS 
4500 W225H5 
6000 W300HS 

Over 500 other types 

Hermetically sealed 
Cartridge Type Rectifiers 

Type W248HS 
4960 Volts DC Output 

60 ma. Overall 
length, 13" 

Over 3,000,000 various types produced and in service 

during the past 4 years. Designed and built to meet Government 

Specifications. Manufactured for temperatures up to 100° C ambient 
-100% humidity. A recent month's production included Rectifiers to supply 

40 microamperes, 1 volt and Rectifiers with a capacity of 140,000 

amperes, 14 volts. Owned and managed by Engineers who are specialists 

in the design and manufacture of Selenium Rectifiers. Submit your 
problems for analysis and we will be glad to offer our recommendations. 

Power Rectifiers - 
Ratings o 250 KW 

High Voltage Rectifiers 
-Cartridge Type 

Miniature Rectifiers- 
from 65 to 1,000 ma. 

GENERAL OFFICES: 
1521 E. Grand Ave. 
El Segundo, Calif. 
Phone El Segundo 1890 

CHICAGO BRANCH OFFICE: 
205 W. Wacker Dr. 
Franklin 2-3889 
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When you are faced with specifications that place 
impossible requirements on dynamotors or small 
DC motors, according to World War II stand- 
ards, take advantage of recently developed 
improvements in high temperature and high 
altitude techniques by simply outlining your 
requirements to Bendix. Model units exactly 
meeting your performance specifications will be 
developed and tested for pre -production use- 
production units will then follow in accordance 
with your manufacturing schedule. 

DYNAMOTORS 
Regular Multiple output Special purpose 

DC MOTORS 
1/100 hp -1/2 hp Continuous and Intermittent Duty 

DC Servos and special motors 

WITH 

SPECIILIZED 

DYAIIOTORX 
AND 

DC MKS 
RED BANK DIVISION OF BENDIX AVIATION CORPORATION .,a,+,._ 

RED BANK, NEW JERSEY 
Export Sales: Bendix International Division, 72 Fifth A , New York 11, N.Y. 

Write for this colorful and informative book 
-it's free. You'll find it loaded with facts 
and figures about all types of dynamotors. AVIATION CORPORATION 
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for Uninterrupted Communications 

dependable 
ANDREW Rhombic Antenna Equipment 

Whether your problem is uninterrupted communication half- 
way around the world ... or only 100 miles ... ANDREW 
offers you (1) a world-wide reputation of reliability and (2) 
the convenience of obtaining all necessary equipment from 
one dependable source. 

Receiver Coupling Unit efficiently distributes the output of one antenna 
among as many as 10 receivers. Interaction between receivers is held to neg- 
ligible levels. Power gain is approximately unity (0 db) over the entire range 
of operation. A 4 -channel unit is also available. 

Rhombic Receiving Antenna Kit contains in one "package" everything you 
need for an antenna except poles. 

Transmitting antennas available on special order. 

Rhombic Antenna Coupling Transformer is a broad band, low loss unit 
which matches the balanced impedance of the rhombic to the unbalanced im- 
pedance of a coaxial line. 

Transmitting Rhombic Tuning Units for single or multiple frequencies are 
available on special order. 

For Rapid, Frequent Changes in 
COAXIAL CIRCUITS ... 

(a) Coaxial Patch Panel has 24 jacks. Fits 19" relay rack. Facilitates 
switching coaxial circuits. 

(b) ANDREW Coaxial Jacks and Plugs are simple to install. No soldering 
through a window. Just remove one screw, slide the sections apart and 
solder. 

Write for further 
information TODAY- 

C o R P O R ATION 
3 6 3 EAST 7 5, 6 STREET CHICAGO 19 

WORLD'S LARGEST ANTENNA EQUIPMENT SPECIALISTS 

TRANSMISSION LINES FOR AM-FMTY ANTENNAS DIRECTIONAL ANTENNA EQUIPMENT 

ANTENNA TUNING UNITS TOWER LIGHTING EQUIPMENT 

TUBES AT WORK (continued) 

ter. Here the receiver i -f is tapped 
and the panoramic adapter provides 
a visual display of the spectrum 500 
kc about the unknown signal. As 
shown in Fig. 3, standard harmonic 
markers are used to count down to 
the bracketing 10-kc markers. 

The 1,000-kc harmonic generator 
first distorts the amplified 100-kc 
signal to provide frequency multi- 
plication, then a 1,000-kc crystal 
filter in the plate circuit of the first 
stage rejects the unwanted harmon- 
ics. There is one stage of amplifica- 
tion and the output is taken off a 
cathode follower and fed to the 
harmonic amplifier. The 100-kc 
markers are obtained directly from 
the 100-kc amplifier through the 
harmonic amplifier while the brack- 
eting 10-kc markers come from the 
9, 10 and 11-kc harmonic generator 
in 10 position. This method may also 
be used to determine which stand- 
ard harmonic of 9 or 11 kc shall be 
selected when measuring should 
the double-check fail to agree. 

Primary Standard Accuracy 

By definition, a primary standard 
of frequency must be compared 
with observatory time to check its 
accuracy. Figure 4 shows how this 
is accomplished in the LAM. The 
100-kc signal passes through a re- 
generative frequency divider from 
which are obtained 1 and 10-kc out- 
puts. The 1-kc signal is employed 
to run the 1,000 -cycle synchronous 
clock and to calibrate the interpola- 
tion oscillator as described previ- 
ously while the 10-kc output is used 
in tuning and servicing the equip- 
ment. The clock is checked against 
the naval observatory time -ticks 
broadcast over navy Radio Wash- 
ington. 

In practice, there are three other 
checks used to maintain accuracy; 
comparison of outputs of two crys- 
tal oscillators, measurement of sta- 
tion WWV and WWVH and the 
navy simultaneous measurement 
program. The intrinsic value of the 
LAM as a standard of frequency is 
found in its crystal oscillator whose 
accuracy, freedom from drift and 
precision adjustment are outstand- 
ing. 

The oscillator uses a Wien -bridge 
circuit and very fine adjustment of 
frequency is possible by switching 
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The FIRST all-ba 
direct readi 

Polarad's Model LSA Spectrum Analyzer is the result of years of 
research and development. It provides a simple and direct means 

of rapid and accurate measurement and spectral display of an 
r.f. signal. 

mmmmmmmmmmmm 

.,iiiIl11.lIIIIIII11 ICIlllllli illi.. 

Outstanding Features: 
Continuous tuning. 

One tuning control. 

5 KC resolution at all frequencies. 

250 KC to 25 MCS display at all fre- 
quencies. 

Tuning dial frequency accuracy 1 per- 
cent. 

No Klystron modes to set. 

Broadband attenuators supplied with 
equipment above 1000 MCS. 

Where Used: 
P3larad's Model LSA Spectrum Analyzer 
is a laboratory instrument used to provide 
a visual indication of the frequency of 
distribution of energy in an r.f. signal in 
the range 10 to 16,520 MCS. 

Other uses are: 
1. Observe and measure sidebands as- 

sociated with amplitude and frequency 
modulated signals. 

2. Determine the presence and accurately 

the instrument consists of 
the following units: 
Model L1U-1 R.F. Tiring Unit -10 to 1000 MCS. 
Model LTU -2 R.F. Tiring Unit -940 to 4300 MCS. 
Model LTU -3 R.i.Tering Unit -4460 to 16,53.0 MCS 
Model LC?U-1 Speatnn Dinpley Unit. 
Model LU1 Pawed Unit, 
Model 1,,Xti-1 ttlq ron Power Unit. 

Manufacturers of broadband 

Frequency marker for measuring fre- 
quency differences 0-25 MCS. 

Only three tuning units required to 
cover entire range. 

Microwave components used latest de- 
sign non -contacting shorts for long 
mechanical life. 

Maximum frequency coverage per dol- 
lar invested. 

5 inch CRT display. 

measure the frequency of radio and/or 
radar signals. 

3. Check the spectrum of magnetron os- 
cillators. 

4. Measures noise spectra. 

5. Check and observe tracking of r.f. 
components of a radar system. 

5. Check two r.f. signals differing by a 
small frequency separation. 

Write for Complete Details 

Metropolitan Ave. Brooklyn 11, N. Y. 

microwave laboratory instruments. 
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bringing 

YOUR PRODUCTS to market e 
is the year-round job of 

electronics BUYERS' GUIDE 
The following statements by subscriber -users of 
the Guide give an idea of how it does that job. 

"The Buyers' Guide is used almost 100% in making inquiries and is a constant 
reference." ... "The one copy of ELECTRONICS that I keep on file for reference purposes 
in my office." ... "We need another copy of the Buyers' Guide. The one we have in our 
electronic department is in constant use. Please send another copy and bill us." ... "Your 
Buyers' Guide issue is in daily use at the laboratory.We have ordered many products as 
a result of consulting it, some of those which have been most difficult to obtain come to 
mind right now, small selenium rectifiers, transformers, capacitors and drawn metal 
cans, ceramic dielectrics, paints and various plugs and sockets. From our point of view 
we believe that manufacturers would really do themselves more good in the Guide if 

they could be persuaded to give more information on their products." 

And here's the other side of the story - by "Guide" advertisers. 

"Results obtained have really amazed me. Quantity of requests for data and catalogs 
has been tremendous. Initial orders received have paid for advertisement many times 
over. Repeat orders have already followed. We have many engineering representatives 
all over the country but it is, of course, impossible for them to contact every designer and 
engineer in every company. With this advertisement in the Guide, we reached into 
engineering, research and production departments where previously our products were 
unknown, also many Government procurement agencies, laboratories and so forth."... 
"Our best customer came about as the result of our ad in the Buyers' Guide. Recently 
we received an order well up in the four figures from another customer whose first contact 
with us was his request for our catalog described in the Guide. This customer is in a 
field not even remotely connected with electronics." 

Your ELECTRONICS' representative will be glad to show you the letters 
from which these quotes were taken and many more-all telling the same story 
- the unparalleled use and sales value of ELECTRONICS BUYERS' GUIDE, 

12 REGULAR ISSUES 

supplying latest tech- 

nical information, de- 

sign and product news 

A McGraw-Hill Publication 330 West 42nd St., New York 36, N. Y. 
ANNUAL BUYERS' GUIDE 

supplying all basic prod- 
uct source and tech- 
nical specifying dato 
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WHERE 
BUYING 
DECISIONS 
ARE MADE 

When you consider that there are more than 2,000 widely diversified products sold to manu- 
facturers and users of electronic equipment, the engineers' need for, and the sales -making success 
of the "Guide" witnessed to by the quotes on the opposite page become readily understandable. 

The only publication of its kind, the "Guide" is the engineers' standard source of specifying 
and buying information on allied as well as electronic products ... bearings, blowers, bobbins, 
bushings, ceramics, couplings, fasteners, gases, hand tools, heating tanks, ionization chambers, 
metals, moldings, motors, mountings, paper, plastics, rings, seals, solder, tapes, tubing, washers, 
wire and cable as well as amplifiers, antennas, capacitors, coils, controls, counters, crystals, deflec- 
tion yokes, h -f generators and heating equipment, ion traps, isotopes, loudspeakers, oscillators, po- 
tentiometers, radar, receivers, resistors, spectrometers, standards, testers, thermistors, timers, trans- 
ducers, transmitters, tubes and tube parts, varistors, wave guides, wave traps, and X-ray equipment 
.. . materials, components or packaged electronic equipment - getters or gear trains, coils or 
cabinets, servos or springs. 

DESIGNERS AND USERS of electronic equipment all look to the "Guide" for product source 
and specifying information. 

NEW MANUFACTURERS shoulld write us now to insure receiving the questionnaire form 
for free listings in the coming 1952-53 ELECTRONICS BUYERS' GUIDE. ALL ADVERTISERS should 
be guided by their directory listings in the "Guide" when preparing their advertising support for 
those listings. Remember it is the indexed -to -advertising product listings that send your potential 
customers to the sales data pages in the "Guide"... the pages that can take your products to 
market in a big way. Be sure when they turn to your advertisement that they find the information 
they are looking for on all your products listed in the directory section. 

Don't forget to include the 

ELECTRONICS BUYERS' GUIDE 
in your "AD -BUDGET for '52" 

THE DIRECT ROUTE TO A $3,800,000,000 MARKET PLACE 
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PLACE YOUR CONFIDENCE 
IN TURBO 

V V bt4i etotei end& 
Al'l'1{`'= FOR MILI'!'AKl' USE 

JAN -C-76 TYPES SRIR 8 SRHV With and without overbraid. Sizes 16 AWG 
through 24 AWG. Approved. Can be furnished with a nylon jacket. 

AN -J -C -48-a (MIL -5086) LOW TENSION AIRCRAFT ELECTRICAL CABLE 
Sizes 16 AWG through 22 AWG with .012 wcll cf Turbotherm 60 insula- 
tion and an outer wrap of cotton coated wits lacquer. Approved. 

JAN -C -17-A COAXIAL CABLES FOR RADIO FREQUENCY APPLICATION 
Types RG58U, RG59U and RG8U. Approved. 

JAN -W-442 TWO -CONDUCTOR INSULATED FIRING WIRE Solid and 
Stranded. Copper and Copper Bronze ccnductors. Approval not required. 

71-3189 HIGH FREQUENCY LEAD Type W-146, 712 AWG 
Stranded. Turbolene "PE" insulated. Cotton Braided. Approvcl not 
required. 

71-3271 TELEPHONE DISTRIBUTING FRAME WIRES Types WD -15/D and 
DD -16/U employing Multiple Conductors of 2$20 AWG and #22 AWG. 
Turbotherm 60 insulated. Approval no- required. 

15-W9 BUREAU OF SHIPS THIN WALLED, 1400K -UP WIRE Type LV (Low 
Voltage). Sizes $20 to 32 AWG. Approval not required. 

15-C9 BUREAU OF SHIPS TINSEL CORDAGE OR TELEPHONE USE For 
use wherever omission of the separator and the use of Thermoplastic 
Insulation is permitted. Approval not required. 

71-128-1 TWO -CONDUCTOR TELEPHONE WIRE Type W-117, Size ,s22 
AWG, and Type W-118 Three -Conductor $22 AWG Telephone Wire. 

In addition to the above, there are mcny other specifications Brand can 
meet for all applications where Thermoplastic insulation is permitted and 
where approval is not required. 

GIVE BRAND THE OPPORTUNITY OF SERVING YOU ON 
MILITARY, INDUSTRIAL, AND COMMERCIAL APPLICA- 
TIONS. WRITE TODAY FOR LITERATURE AND SAMP-ES. 

THE WILLIAM BRAND AND CO., INC. 
INSULATING MATERIAL SPKIALIS1S SINCE 1920 

106 VALLEY STREET, WILLIMANTIC, CONNECTICUT, U. S. A. 

Plastic Insulated Wire Multi -conductor Cables 
Extruded Tubing Varnished Tubing Saturated Sleeving 

Gloss Sleeving and Tubing Cambric Cloths 
Tapes and Papers Mica Products Wire Markers 

!ALES REPRESENTATIVES IN PRINCIPAL CITIES 

TUBES AT WORK (continued) 

SYNCHRONO- 
METER 

100 -KC 
CRYSTAL 

OSC 

I KC I AND 10 -KC 
REGENERATIVE 
FRED DIVIDER 

100 -KC 
AMP 

10 KC 
FOR 

TUNING 
AND 

SERVICING 

FIG. 4-Primary standards of frequency 
referred to time 

small capacitors. The finest adjust- 
ment is on the order of 10°. The 
oscillator frequency is controlled by 
a hermetically sealed BT -cut crystal. 

The simultaneous frequency meas- 
uring program is a unique and 
rigorous check on the LAM's pri- 
mary standard accuracy. At prear- 
ranged times throughout the day 
and night, frequency measuring 
units throughout the world measure 
the same station and frequency, 
usually a primary naval broadcast 
station. The list of times and sta- 
tions is prepared in advance and 
results are air -mailed to Washing- 
ton daily. Tabulation reveals 
whether any LAM is off frequency 
with respect to the others. 

The LAM equipment may be used 
to measure any radiotelegraph or 
radiotelephone emission. It is par- 
ticularly well adapted to measure- 
ment of frequency -shift -keyed 
radioteletype signals since both the 
mark and space frequencies may be 
measured easily thus affording both 
the measured mean carrier fre- 
quency and the shift frequency. 
Measurements may be taken on the 
rest frequency of FM and photo - 
facsimile transmissions and skilled 
operators have made approximate 
measurements on single side band. 

The LAM equipment was de- 
signed, developed and fabricated by 
the Radio Measurements and Com- 
ponants Section, Ship -Shore Radio 
Division, Naval Research Labora- 
tory, Washington, D. C. 

The opinions contained in this 
article are the private ones of the 
writer and are not to be construed 
as official or reflecting the views of 
the Navy Department or of the 
Naval Service at large. 

Heater Hum in Amplifiers 
HEATER -INDUCED 60 -cycle hum in 
a -c operated low-level amplifiers can 
be reduced to less than one micro- 
volt by suitable choices of tubes 
and circuitry. Less fortunate tube - 
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1)esined for A ppliration 

Grid Dip Meters 
Millen Grid Dip Meters are available to meet all various laboratory and 
servicing requirements. 
The 90662 Industrial Grid Dip Meter completely calibrated for laboratory 
vise with a range from 225 ke. to 300 mc. incorporates features desired for 
both industrial and laboratory application, including three wire grounding 
type power cord and suitable carrying case. 
The 90661 Industrial Grid Dip Meter is similar to the 90662 except for a 
reduced range of 1.7 to 300 nx.. It likewise incorporates the three wire 
grounding type cord and metal carrying case. 
The 90651 Standard Grid Dip Meter is a somewhat less expensive version 
of the grid dip meter. The calibration while adequate for general usage 
is not as complete as in the ease of the industrial model. It is supplied 
without grounding lead and without carrying case. The range is 1.7 to 
300 mc. Extra inductors available extends range to 220 kc. 
The Millen Grid 1)ip Meter is a calibrated stable ßF oscillator unit with 
a meter to read grid current. The frequency determining coil is plugged 
into the unit so that it may be used as a probe. 
These instruments are complete with a built-in transformer type A.C. 
power supply and interminal terminal hoard to provide connections for 
battery operation where it is desirable to use the unit on antenna measure- 
ments and other usages where A.C. power is not available. Compactness 

has been achieved without loss of performance or convenience of usage. 
The incorporation of the power supply, oscillator and probe into a single 
unit provides a convenient device for checking all types of circuit. 'l'ho 
indicating instrument is a standard 2 inch` General Electric instrument 
with an easy to read scale. The calibrated dial is a large 270° drum dial 
which provides seven direct reading scales, plus an additional universal 
scale, all with the same length and readability. Each range has its indi- 
vidual plug-in probe completely enclosed in a contour fitting polystyrene 
case for assurance of permanence of calibration as well as to prevent any 
possibility of mechanical damage or of unintentional contact with the 
components of the circuit being tested. 

The Grid Dip Meters may be used as: 
1. A Grid Dip Oscillator 
2. An Oscillating Detector 
3. A Signal Generator 
4. An Indicating Absorption W'avemeter 

The most common usage of the Grid Dip Meter is as an oscillating 
frequency- meter to detennint: the resonant frequencies of de -energized 
tuned circuits. 
Size of Grid) I ho Meter only (less probe): 7 in. x 3''té in. x 3% in. 
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YOU can add a lot of extra convenience 
to your product by adding one or more 

little General Electric lamp bulbs to its 
design. 

G -E miniature lamps can be used on in- 
strument panel boards to show at a glance 
whether current is off or on. Placed over 
dials and gauges, these inexpensive lamp 
bulbs make it easier for operators to take 
proper readings. They can add new safety 
to your product, too, by flashing warn- 
ings of high temperatures or voltage. 

General Electric miniature lamps are 
available in both filament and neon glow, 

in a wide range of types and sizes. You're 
sure of top quality because every G -E lamp 
is backed by rugged tests run in General 
Electric's research laboratories. 

Plan now to design greater convenience 
and safety into your product with G -E 

miniature lamp bulbs. It's 
and inexpensive too. 
Call your General Elec- 
tric lamp supplier or 
write General Electric, 
Department 166-E-12, 
Nela Park, Cleveland 
12, Ohio. 

You can put your con 

GENERAL 

dence in- 

simple to do 

LAMPS 

ELECTRIC 

t 
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WILCOX 
choice 

of... 

WI LC OX 
ELECTRIC COMPANY 

Fourteenth and Chestnut 
KANSAS CITY 1, MISSOURI, U.S.A. 

Pan American World Airways System Selects 

WILCOX Type 408A Transmitter and Type 305A Receiver 

for Idlewild International Airport VHF Installation 

New features offered in fixed frequency equipment for the 1 18-132 mc/s band: 

50 WATT TYPE 408A TRANSMITTER 

1 Automatic coaxial transfer relay permits operation of transmitter and receiver 
from same antenna. 

2. Compact design requires only 8'/4 inches of rack space. 

3. Only thoroughly proven octal and transmitting type tubes are used in R.F. 

stages. 

4. All controls and adjustments accessible from the front. 

5. .005% frequency stability without temperature control. 

TYPE 305A RECEIVER 

1. New noise limiter means better reception. With a pulse type noise 33 times 
as strong as the desired signal, the receiver output is clearly intelligible. 

2. Spurious frequency responses are all at least 100 db below the desired 
signal. 

3. Selectivity permits 100 Kc. adjacent channel operation. 

4. The front panel is easily removable, exposing all mounted parts for inspection 
and maintenance. 

5. Simple, conventional circuits minimize the number and types of tubes and 
require no special training, techniques, or test equipment. 

Wjre 47044, for complete information and specifications on the Wilcox Type 408A 
Transmitter and the Type 305A Receiver. 
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AUDIO TESTING 
for designing, production checking, 
research or "proof of performance" 
FCC tests for broadcasters. 

mntwa*nxv!Ar,lsUInfixibarcirsns,I511drrleesffliifekSeu 

A low -distortion source of audio fre- 
quencies between 30 and 30,000 cycles. 
Self-contained power supply. Calibra- 
tion accuracy ± 3 % of scale reading. 
Stability 1 % or better. Frequency 
output flat within 1 db, 30 to 15,000 
cycles. 
MODEL 200 $138 

itRt.tliéiidpliáittl?f61>Fä'A7ItlCEiïlAi7luiSl/dMLA`%iilS.RC.2.14'41.:h 

For fundamentals from 30 to 15,000 
cycles measuring harmonics to 45,000 
cycles; as a volt and db meter from 30 
to 45,000 cycles. Min. input for noise 
and distortion measurements .3 volts. 
Calibration: distortion measurements 
±5 db; voltage measurements ±5% of fa scale at 1000 cycles. 
MODEL 400 $168 

gteltiMM7'Ut+Yffli itJP,1LrTJt44.1:TiX"eiittHtedi't1IiiNIpJ'äHr$äílAii!$rffl 

Combines RF detector and bridging 
transformer unit for use with any dis- 
tortion meter. RF operating range: 400 
kc to 30 mc. Single ended input impe- 
dance: 10,000 ohms. Bridging impe- 
dance: 6000 ohms with 1 db insertion 
loss. Frequency is flat from 20 to 50,000 
cycles. 
MODEL 404 $85 

lailMirtiliallroldieifflt:MAKta{aiii' . ,.. 

Speeds accurate analysis of audio cir- 
cuits by providing a test signal for 

" examining transient and frequency re- 
sponse ... at a fraction of the cost of 
a square wave generator. Designed to 
be driven by an audio oscillator. 
MODEL 250 $10 

e, 

The instruments of laboratory accuracy 
Bulletin EL -121 gives complete details 

Barker & Williamson, Inc. 
237 Fairfield Avenue Upper Darby, Pa. 

TUBES AT WORK (continued) 

Osc 
a 

AT T EN 

NUJ4- 

GAIN TUBE AND 
-b - CIRCUIT 

UNDER TEST 

OUTPUT 
AMP 

FILTERS 
60 CPS 

120 CPS 

IBO CPS 

VOLTMETER CRO 

FIG. 1-Block diaq:am of the complete 
heater -hum measurement system 

and -circuit combinations may give 
heater -hum levels of more than 500 
microvolts, however. 

Eleven tube types, in various cir- 
cuit arrangements, have been stud- 
ied so far in a National Bureau of 
Standards investigation. Included 
were single triodes 6F5 and 6SF5; 
dual triodes 6SL7, 7F7, and 5691 
and pentodes 6J7, 6J7G, 6J7GT, 
6SJ7, 5693 and 6SH7. 

Circuits were varied with respect 
to cathode bypass capacitance, 
heater -return tie point, heater -re- 
turn potential and grid -circuit re- 
sistance. The cathode resistor was 
either bypassed with a 50-u.f capaci- 
tor or left unbypassed. Input grid 
resistance was either zero or 0.5 
megohm. The heater return was 
either to one side of the heater or 
through the adjustable arm of a 
100 -ohm potentiometer placed across 
the heater supply and adjusted for 
minimum 60 -cycle output. Heater 
return potential was either to 
ground, to 45 volts positive or to 45 
volts negative. Hum measurements 
were made with various combina- 
tions of these circuit variations. 

In the test setup, the 60, 120 and 
180 -cycle hum components of the 
output of the amplifier under study 
were measured on a vacuum -tube 
voltmeter, see Fig. 1, using appro- 
priate amplification and filtering. 
At the same time, wave form was 
observed on a cathode-ray oscillo- 
scope. Gain was measured by apply- 
ing a known signal to the grid of 
the test amplifier, hum level could 
then be expressed in terms of equiv- 
alent microvolts at the grid. Pro- 
vision was made for switching from 
a -c to d -c heater supply for calibra- 
tion and comparison. 

To obtain the desired measure- 
ments of heater -induced hum, ex- 
ternal a -c hum was reduced to a 
negligible value, using recognized 
shielding precautions. Heater leads 

e 

w 

t 
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OUTLINE OF ESTABLISHED AND POTENTIAL APPLICATIONS 

OUTLINE OF APPLICATIONS 

1 TELEVISION FL`BACK CIRCUITRY 

a) Flyback transformers 
b) Deflection yc kes 
c) Correction ccils-to improve sawtooth linearity 

2 RADIO RECEIVERS 

a) I F Transformers 
b) R F Tuning Coils 

i) fixed L 

ii) permeability tuning 
c) Antenna cores 

3 TELEPHONY (Vc ice Frequency and Carrier) 
a) Interstage transformers 
b) Transformer for matching to co -axial cable 
c) Loading coils 
d) Filter circuits (not limited to telephony) 
e) Delay lines (not limited to telephony) 

4 PULSE NETWORKS AND TRANSFORMERS 

RECOMMENDED 

FERROXCUBE 
MATERIAL 

11APE 

3C U Core 
3C Ring segment 
3C !lug 

Depends 
upon 

Frequency 

4B 

lug 
lug 

led 

3C E -Core 
3C E -Core 

Special grade Poi -Core 
Special grade Pot -Core 
Special grade Pot -Core 

a) Signal -shaping Depends 
b) Power-to feed magnetron directly-built up from upon 

Ferroxcube rods Pulse width 
c) Low-power-e.g., in computer applications Special grade 

MODULATION APPLICATIONS 

a) Use of loss effects to achieve AM without FM in 

modulating Klystron output 

6 APPLICATION C F NON-LINEAR EFFECTS-e.g., in 
saturable core reactors 

a) Permeability tuning of diathermy apparatus 
b) Pulse generation from sine waves 
cl Magnetic amplifiers and saturable core reactors 

7 .,ORDING HEADS 

8 GNITION COILS 

a) Automotive 
b) Aircraft 

9 MAGNETOSTRIC"ION APPLICATIONS 

a) Band-pass firers 
b) Transducers 

THE MODERN COR 

Si nple 
closed 

magnetic 
circuit 

4B Fod 

4B 
Toroid 

or rod with 
saturating 

circuit 

E 
E MATERIAL 

FERROXCUBE CORPORATION OF AMERICA 
A Joint Affiliate of Philips Industries and Sprague Electric Co., Managed by Sprague 

50 East 41st Street ., New York 17, New York a Factory: Saugerties, New York 



Cutaway view of typical internal 
mounting arrangement of a multiple 
stack, hermetically sealed rectifier 
assembly. 

Seletron can furnish 

hermetically sealed 

selenium rectifiers 

to your order .. . 

OF COURSE, this type of rectifier is usually for military 
and naval installations ... and the occasional uses where the 
extra cost of sealing is justified by the extra results achieved. 

For some time now we've produced oil filled, hermetically 
sealed rectifiers on order in a variety of ratings ... so if you 
have an application in mind that calls for the utmost in pro- 
tection against atmospheric conditions or unusual shock, 
send us your specifications. We'll gladly supply engineering 
data and quotations. 

A FEW EXAMPLES OF 

RATINGS SELETRON HAS 
ALREADY SEALED IN OIL 

Regular SELETRON selenium rectifiers are the choice of an ever 
increasing number of manufacturers in diversified fields because 
they are so thoroughly dependable under all types of grueling 
conditions. They're available in the miniature sizes for radio, 
TV and other electronic circuits, all the way up to heavy duty 
power stacks used in industrial applications. Write us today for 
Bulletin No. 104-D-12. 

SELETRON DIVISION 

RADIO RECEPTOR COMPANY, Ii c. 
t![F[l Since 1022 M Radio and Electronic. 

Sales Dept.: 251 W. 19th St., New York 11, N. Y. Factory: 84 N. 9th St., Brooklyn 11, N. Y. 

96V 

24V 

48V 

168V 

DC OUTPUT CURRENT 

1.6 amps 

0.9 amps 

0.25 amps 

0.3 amps 

Seletron 
i.a REG U 5 P. 

h 
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MITCHELL -RAND Electrical 
Insulation Headquarters 

... to provide the ultimate in electrical insulation 

MIRAGLeS 

MIRAGLAS 

tapes hau, 

tapas /lace 

GLAStapes resist 4 

Electrical 
Insulation 
Headquarters 

HIGH TENSILE STRENGTH 

GREAT DIMENSIONAL 

STABILITY 

EXCESSIVE HEAT 

MOISTURE 

OVERLOAD 

ACID DIRT 

Write 

MIRAGLAS TAPES are available in a wide variety of 
widths, thicknesses and styles, for practically every 
electrical insulation requiremert where high dimen- 
sional stability and tensile strength are desired. Con- 
tinuous filament MIRAGLAS TAPES are supplied in 
thicknesses ranging from .003" to .015" and in widths 
from 3/4" to 11/2". ". Medium weave tapes, for machine 
taping, range in thicknesses from .005" to .015" while 
tight weave tapes for manual taping, range in thick- 
nesses from .003" to .007" only. Staple fiber tapes in 
thicknesses from .010" to .025" and widths from 1/2 to 
11/2 are also available for applications where space is 
not a primary consideration or where a more resilient 
wrapper cushion is wanted. 

for a copy of the MIRAGLAS TAPE BULLETIN 
. also for a FREE TEST SAMPLE 

A PARTIAL LIST OF M -R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH INSULATING PAPERS 
AND TWINES CABLE FILLING AND POTHEAD COMPOUNDS FRICTION TAPE AND SPLICE TRANSFORMER COM 
POUNDS FIBERGLAS SATURATED SLEEVING ASBESTOS SLEEVING AND TAPE VARNISHED CAMBRIC CLOTH AND 
TAPE MICA PLATE, TAPE, PAPER, CLOTH, TUBING FIBERGLAS BRAIDED SLEEVING COTFON TAPES, WEBBINGS AND 
SLEEVINGS IMPREGNATED VARNISH TUBING INSULATING VARNISHES OF ALL TYPES EXTRUDED PLASTIC TUBING 
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THE SECRET OF THE TUBES AT WORK (continued) 

_ -, - 
ewe , ----- 

00-0 O / 
A TRIBUTE TO ALERT PRODUCT ENGINEERING 

Highly competent young experts set a fast pace for 
product design engineers who work in the toy and model 
fields. 

That is why A. C. Gilbert's famous American Flyer 
scale model railroad equipment is true to life right down 
to the rivet heads ... and the latest Nathan Air Chime 
whistle on the locomotives. 

The Wheeler Insulated Wire Company's part in this 
picture concerns that air chime whistle. For the secret of 
the "whoo-o-o-o!" is a tiny speaker powered by a modified 
Wheeler phone coil unit that excludes audible response 
to the 60 cycle train operating currents, but faithfully 
and dependably reproduces the special high frequency 
whistle -note impulses. 

We helped A. C. Gilbert engineers solve this problem 
successfully and quickly . at low 
unit costs that are a key factor in a 
highly competitive field. 

We invite you to talk over your 
problems with Wheeler Specialists. 

,......,... 

Sound Powered 

TELEPHONES 

and 
HAND SETS 

14WHS1 

THE WHEELER INSULATED WIRE CO., INC., 1101 EAST AURORA ST., WATERBURY 
Division of The Sperry Corporation 

200 

WHEELER 
Çeeda e 

COMMUNICATIONS 
COMPONENTS 

20, CONN. 

FIG. 2-Typical low-level amplifier cir 
cuit used 

were twisted, Fig. 2, and shielded 
and kept away from the grid cir- 
cuit, which was also shielded. 

Preliminary checks indicated that 
hum is not significantly affected by 
the usual variations in components 
-plate, screen and cathode resist- 
ors and cathode and screen bypass 
capacitors required to match differ- 
ent load impedances. 

The most hum -free amplifiers so 
far investigated used either of sev- 
eral triodes (6F5, 6SF5, 7F7 or 
5691) or a pentode (5693) in a 
circuit including bypassed cathode, 
heater grounded through an adjust- 
able potentiometer and low grid 
impedance. 

Wide hum differences were found 
for different tube types as well as 
for different circuit arrangements. 
Apparently, however, the 60 -cycle 
equivalent input hum of almost any 
tube type tested, whether triode or 
pentode, can be reduced to 10 micro- 
volts by suitable circuitry. All of 
the triodes tested could be brought 
below two microvolts. 

The 60 -cycle components were 
measured because of their impor- 
tance in low-level power -frequency 
amplifiers often required in instru- 
mentation applications. 

High Fidelity with 
Small Enclosures 
A NEW development in speaker - 
enclosure design recently demon- 
strated shows promise as a small 
and economical loudspeaker system 
faithfully reproduce bass funda- 
mental notes down to 30 cycles. 

The enclosure sizes used are 
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Model 2000 

TOP 
PERFORMANCE 

0 0 0 
MCS 
and every other 
microwave frequency 
WORKSHOP PARABOLIC ANTENNAS are now recognized as the 

top performers for all microwave frequencies. This is the result of 

years of specialization on all types of high -frequency antennas 

in laboratories equipped with the most up-to-date research 

and test equipment in the industry. Normally, we can meet 

your requirements with our standard equipment, but for special 

applications, reflectors can be supplied in a wide range of sizes 

and focal lengths. 

Frequency Runge 

Input Impedance 

VSWR 

Power Rating 
Polarization 

Reflector Size 

Gain (db, approx., 
over isotropic radiator) 

Halt Power Angles (H plane) 
(E plane) 

Side Lobes 

Input Connection 

Dish Heaters 

/v\- PARABOLIC ANTENNA COMPUTER ti 

FREE SLIDE RULE-This pocket slide rule quickly computes diameter, 

wavelength, angle and gain for parabolic antennas. Reverse side 

carries FCC frequency allocations, conversion tables and other data. 

Write for your copy. 

1990 to 2110 Mcs. 

52 ohms nominal 

1.25 to 1 or better over band 

1 kw. continuous 

Either vertical or horizontal available at 
time of installation. 
48" 72" 96" 120" 

27 30 32 34.5 

9.2° 5.75° 4.25° 3.25° 
10.28° 6.4° 4.55° 3.65° 

20 db down or better 

Weatherproof type "N" fitting. Special fittings 
are available for RG -8; U, RG -17/U or %s" copper 
line. Specify when ordering. 

Available for all models. Capacities range from 
400 to 4000 watts. 

OTHER STANDARD MODELS 

MODEL NO. 
FREQUENCY GAIN* 

(MCS.) (DB.) 

HALF POWER ANGLE* 
E Plane H Plane 

940 920-940 19.0-28.0 19.75°-7.8° 17.75°-6.9° 
7000 5925-7425 36.0-43.0 3.24°-1.36° 2.86°-1.21° 

*Gain and Half Power Angles are dependent on size and 

frequency of parabolas, - 4, 6, 8 or 10 foot diamater. 

Write for Parabolic Antenna Catalog 

The WORKSHOP ASSOCIATES 
DIVISION OF THE GABRIEL COMPANY 

Specialists in High -Frequency Antennas 

135 Crescent Road, Needham Heights 94, Massachusetts 
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BRIDGEPORT BRASS COMPANY 

COPPER ALLOY BULLETIN 
MARS 

MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.--IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 

o 1 

Gears, bushings, coil, motor cover, pinions and copper shading rings used in 400 -cycle synchronous 
timing motor.-Courtesy Haydon Mf g. Co., Inc., Torrington, Conn. 

Synchronous Timing Motor 
Designed for 400 -Cycle Current 
The use of 400 -cycle current by the 

military and industry for many types 
of servo mechanisms and in communi- 
cations systems brought about the de- 
sign and manufacture of the illustrated 
synchronous timing motor. 

The motor is used in time delay re- 
lays, elapsed time indicators, potenti- 
ometer controls, and sequence, interval 
and repeat cycle timers. Many other 

Synchronous timing motor.-Courtesy Haydon 
Mf g. Co., Inc., Torrington, Conn. 

special timers have been or are being 
developed to utilize this motor. 

Only frequency control is necessary 
to insure accurate timing since the 
motor is not affected by variations in 
temperature, altitude, supply voltage 
and load within the operational limits 
of the motor itself. 

Self -Starting Insured 
The motor is essentially two phase 

with two coils, cores and interlacing 
field pieces. To insure self-starting, a 
capacitor is put in series with one coil, 
thus giving this coil a leading flux effect. 

Copper Alloys Widely Used 
As in all electric motors, copper and 

copper -base alloys are widely used not 
only for their electrical characteristics 
but for corrosion resistance and ease of 
working or machining. 

The motor cover is cartridge brass 
(70% copper and 30% zinc) which 
can be readily worked, has good corro- 
sion resistance and a tensile strength 

of 76,000 psi in the hard -drawn condi- 
tion. The cover is cupped, drawn and 
trimmed, then stamped with the com- 
pany name and other information. 

Since shading rings must have high 
electrical conductivity, electrolytic 
tough pitch copper 99.9% pure is used 
because of its 98-100% conductivity. 

self -Lubricating Bearings 
Rotor bearings are of graphite 

bronze, which was selected for its self- 
lubricating properties. However, for 
the output bearing where long life and 
strength is demanded under compara- 
tively heavy loads, commercial bronze 
is the choice. This alloy contains 89.5% 
copper, 8.5% zinc and 2% lead, which 
increases the machinability consider- 
ably. Many standard gear combina- 
tions are available to give varying out- 
put speeds depending on the timing 
involved. 

Wheels of Clock Brass 
The wheels (gears) are made from 

clock brass (66% copper, 2% lead, and 
remainder zinc). The lead helps to 
eliminate burrs in machining the gear 
teeth and in blanking and piercing the 
wheels. Since the lead exists in the 
metal as small globules, some lubrica- 
tion is obtained as the lead is bur- 
nished over the surface of the teeth 
while in operation. 

Two alloys are used for the pinion 
gears depending on the load put on 
them. 

Free cutting brass rod (61% copper, 
3.4% lead and remainder zinc) per- 
mits clean drilling and machining of 
the pinions and gives long life under 
relatively light loads. When the loads 
are greater, a leaded phosphor bronze 
is utilized. (7496) 

New Publication Available 
"Bridgeport Alloys-Properties and 
Uses"-new 4 -page folder designed 
to help the metalworking industry 
and other fields to distinguish be- 

tween copper 
base alloys. Lists 
65 commonly 
used Bridgeport 
alloys, their 
composition, properties, 
forms and typi- 
cal uses. Write 
to our Sales Pro- 
motion Service. 

BRIDGEPORT ALLOYS 

PROPERTIES AND USES 

O 

Ai, 

O.: 
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S OF DEffNsfFARGinOEP0 

BY GUARDIAN SERVE ALL FRONTS! 

WHETHER FOR PEACE OR DEFENSE a great responsibility is vested in 
electrical control. In this era of defense there is an urgent demand for electrical 
controls in quantity with the highest degree of quality at economical cost. 
How efficiently Guardian Electric has moved to meet these requirements is 
convincingly told by the millions of Government Approved Controls by Guardian 
now being used in planes ... in tanks ... in communications ... in bomb releases ... 
in radar ... in guided missiles ... in gun controls. The same excellent controls 
that helped to insure Victory in World War II! If yours is a problem of electrical 
control requiring relays, steppers, contactors, control assemblies, or the familiar 
"Guard -A -Seal" hermetically sealed relays, consult Guardian. Write. 

AN -3320-1 D.C. AN -3324-1 D.C. Series 595 D.C. Series 610 A.C.-615 D.C. 

GUARDIAN CGS ELECTRIC 
1625-P W WALNUT STREET v CHICAGO 12, ILLINOIS 

A COUIL(TI LIME Or 'CLAYS S(IIYIMC AYItI(IM IMOUSi11T 

A.N.CONNECTOR PLUG 
HERMETIC SEALED 

CONTAINER 

Series 695 D.C. 
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TUBES AT WORK (continued) 

HERE'S 
LAB OR PRODUCTION 

QUICK CHECK OF LOW 

A QUI 
CE 

CONNECTIONS 

RESISTANCE 
BONDS, 

CONTACTS, 
etc.T 

really facilitate 

resistance 
test sets 

Brea 
state 

Shallcross low 2 and 800,000 conductivity 

Theirucomparison 
tests 

between electricalants arm - 

uses range from testing 

and seals to contacts, filaments, ohm. 

of bonds welds any measurement 
underh or 

or for making either field, laboratory 
atutes is are available for 

Bulletin 
, 

Suitable uni Write for 

production 
line use. 

KELVIN plus WHEATSTONE 
RANGES IN ONE HANDY 

BRIDGE 
Why pay for two instruments when one will do both jobs? Providing both Kelvin and Wheatstone ranges from 0.0001 ohm to 11.11 megohms, this Shallcross No. 638 -Ei combined bridge is highly ac- curate and outstandingly convenient. Priced at only a little more than a single bridge with a limited range, it is a typical example of Shallcross instrument efficiency and economy. 

DECADE 
RESISTANCE MATCH YOUR 

BOXE exactly 
NEED g Resistance 

Boxes provide 

today. 
TePes rangy 

from 

Over 40 Shallcross 
standard 

raegohms and are 

obra to 111 cry any 
the widest assortment sstrom 0 Ol 

enable 
prices for etoti 

7 dials sizes and p for 
practically 

styles, need. 
available in 

production 
testing 

laboratory or p 

©) 
SHALLCROSS MANUFACTURING COMPANY 

Collingdale Penna. 

barely larger than the speakers they 
contain. A floor enclosure, measur- 
ing 18 by 18 by 18 inches and using 
a two-way system with flush - 
mounted tweeters and a 12 or 15 - 

inch speaker has been developed. 
Also, a corner enclosure measuring 
24 by 24 by 16 inches with the 
same speaker has been developed. 
Here, the 16 -inch measurement is 
made from the corner directly out 
to the edge of the front of the en- 
closure. An eight -inch speaker in 
about the $13 price range was 
mounted in an enclosure measuring 
14 by 14 by 10 inches. 

The standard model enclosure 
demonstrated will take either 12 or 
15 -inch speakers without any al- 
teration of overall size. The lower 
frequency response is limited solely 
by the speaker itself and not the 
enclosure. Both two-way and single 
speaker systems have been tested 
and coaxial speaker systems are 
under test with equally good results 
possible. 

Back waves from the speaker are 
completely absorbed within the cav- 
ity so that there are no reinforce- 
ments or cancellations upon the 
front wave. The front wave feeds 
through a specially designed acous- 
tic loading chamber and exits 
through a slot arrangement. The 
combination of front and back pres- 
sure on the speaker cone is dynam- 
ically balanced to provide ideal 
damping and transient response. 

Quick -Acting Optical Shutter 
By J. H. JUPE 

11 iddlescx, England 

A FAST optical shutter developed in 
Britain uses a photoelectric image 
converter. The image of an elec- 
tronic flash tube is focused onto 
the photo -cathode of the image con- 
verter and the electron image from 
the cathode is focused magnetically 
onto a fluorescent screen, where the' 
image of the flash tube is made 
visible. 

The electron image may be inter- 
rupted at high speed by means of 
a negative bias applied to one of 
the electrodes of the image con- 
verter. Superimposing a short posi- 
tive pulse on the electrode will re- 
store the image but only for the 
duration of the pulse, which may he 
as short as one microsecond. 

L- 

< 
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CROLOI 
RADIO RODS 

Replacing usual bops. 
Seeq raw reception 
standards. Permit 
mounting on chassis, 
and final test before 
placement in cabinet. 
"Q" of order of 250 
as against 80 for 
small loops. Usual 
Croke radio rod is 

I,. by Ys" d. Other 
sizes avadbble. 

CROLOY CORES 
Molsled in widest 
range of shapes and 
saes. Deflection yokes 
impend TV -tube de- 
flecttian angles with- 
o ut corresponding 
voltage increase. 
Creby cores slash TV 
h+onefarmer bulk. 

CROLOY 
RADIO CORES 

Croloy slug tuners 
and I. F. coils reduce 
cost and raise gain. 
Mode in widest vari- 
ety el designs, sizes 
o ne modifications. 
Wilt screw inserts; 
with threaded bodies; 
sup -shaped; tiny 
:lolled cores; etc. 
Choice of composi- 
tion to meet electro- 
nic characteristics. 

EXTRUDED 
CROLITE 

From tiny tubes no 
bigger than pen...':, 
lead and with one at 
two longitudinplf 
holes, to tubes, rod," 

and blocks up to 
did Widest variety 
cross-sectional 
shapes. The Crowley 
e xtrusion technique 
min rsIZa mashinin9. 

&RSSED 
- ,CROLITE 
Fev,{lred in standard 
or custom molds into 
the widest choice of 
shapes and sizes, 
thereby minimizing 
machining. High 
degree of accuracy to 
fit with metal parts in 
any assembly. Plain 
or glazed finish. 

MACHINED 
CROLITE 

Elaborate shapes, in- 
cluding grooves, bob- 
bins, holes, threads, 
fins and other fea- 
ture; can be included 
in Crolite machined 
pieces. Precision 
machined tools in the 
hands of skilled spe- 
cialists, insure the 
matching of rigid 
mechanical specifica- 
tions. 

. 

, '+rw.:':yir, 

t*t:.^,, 
y 

parts from powders 

Consider Crowley 
your No. 1 source of supply for magnetic and ceramic 
pieces. For here, under one roof, are specialists who 
have'eoneered the "parts from powders" art for the 
radiesélettronic industry. 

Gá tleÇ' means production facilities that have sup- 
plied the, major portion of magnetic cores in peace 
añd war alike. Here are extrusion, molding and 
machining facilities that can provide steatite and other 
severe -service insulators in the widest range of char- 
acteristics, sizes, shapes. 

By all means try Crowley! You can save time, money 
and trouble, just as other electronic designers, engi- 
neers and production men are doing. 

t us collaborate 
on your TV, radio or electron: 

problems. Samples, 
engineering aid, and quotations, 

on request. 

HENRY L. CROWLEY & COMPANY, INC. 

Pioneering POWDER -IRON and STEATITE products 
1 Central Avenue 

West Orange, N. J. 
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RUGGED LITTLE RIVET 

HAS TWO BIG JOBS 

UNIT CARRIER ASSEMBLY 
HEATING ELEMENT 

HEATING ELEMENT 
WELDED HERE 

RIVET STUD 

MICA WASHERS 

THREE TIMES 
ACTUAL SIZE 

Small enough to put under your fingernail, 
this rivet is made by Progressive for The 

Cuno Engineering Corporation. Used in an 

automotive cigarette lighter, it serves as a 

post to which the center of the heating coil 

is spot welded and as a rivet for fastening 
the burner cup to the lighter shell. 

This double function required precise up- 

setting of a metal sufficiently soft to be used 

as a rivet, yet rugged enough to withstand 
the welding operation. 

At Progressive, we welcome special jobs 
like these. It's our business and we're good 
at it. See Progressive-if it's a SPECIAL. 

WRITE FOR OUR CATALOG 

IT MAY SAIE YOU MONEY 

PROGRESSIVE'SpeeirdGi" 

THE PROGRESSIVE 
MANUFACTURING COMPANY 
50 NORWOOD ST., TORRIMGTON, CONN. 

SALES OFFICES: SAN FRANCISCO', LOS ANGELES, 
PORTLAND, DETROIT, PHILADELPIIA, CLEVELAND, 
SEATTLE, BOSTON, SYRACUSE, ST. LOU S, CHICAGO. 

for the 
Production of 
Electronic Parts 

Stainless conical en- 
velope for cathode ray 
assembly. 1/e" 446 
chrome iron, 16" dia., 
111/2" deep. 

Corona shield - 1/s" 
2S0 aluminum, 20" long. 

Rectangular TV envelope - 
mass produced of 1/8" 430 chrome 

iron, 24" wide, 16" 
high, 9" deep. 

Beaded static shield - 
18 U. S. ga. cold rolled 
steel, 8" dia. 

STUDY these illustrations of Spincraft 
"engineering" - interesting examples 
of a high order of ability to "work" 
metal by spinning and fabricating. 
Best of all, these methods pay off in 
time gained - and substantially lower 
costs, both on large and small runs. 

Progressive new Spincraft techniques 
may help simplify your production 
problem in any metal - just as they 
have helped others in the electronics 
industry. Your inquiry is welcome - 
and you are invited to send for the new 
Spincraft Data Book, a stimulating 
source of ideas for engineers, de- 
signers and plant production, men. 
Write today. 

INCORPORATED 

4143 W. State St. Milwaukee 8, Wis. 
Heretofore known as 

Milwaukee Metal Spinning Co. 
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The newest addition to Sperry's Microline* is 
Model 296B Microwave Receiver for laboratory use. 
This instrument is an important addition to 
the microwave laboratory where a good secondary 
standard of attenuation is required. 

The versatility of Model 296B permits measurements 
Io be made at all microwave and UHF frequencies. 
Ln addition to its use as a secondary standard 
of attenuation, this receiver has many 
other uses ... one of the more important 
being antenna pattern measurements. 

s 

Model 296B consists of a 30 me pre -amplifier, 
IF amplifier and precision 30 me waveguide 
be:ow cut-off attenuator. Included in the receiver 
is z. well -regulated klystron power supply. 
Klystron stability is assured by self-contained, 
au:omatic frequency control circuitry. 

OLr Special Electronics Department will be happy 
to give you further information on this 
instrument as well as other Microline equipment. 

SPERR 
Ci'ROSCOPE G'OMP.1iVI' 
DIVISION OF THE SPERRY CORPORATION 

GREAT NECK. NEW YORK CLEVELAND NEW ORLEANS BROOKLYN LOS ANGELES SAN FRANCISCO SEATTLE 

IN CANADA - SPERRY GYROSCOPE COMPANY OF CANADA. LIMITED, MONTREAL QUEBEC 

NEW SPERRY 

MICROLINE 

RECEIVER FOR 

ACCURATE 

MEASUREMENTS 

AT MICROWAVE 

FREQUENCIES 

Model 2966 Microwave Receiver 
30 Mc Amplifier Gain: 70 db + 30 db preamp gain 

I db insertion loss. 

IF Bandw;dth: 1.8 Mc. 

Attenuato,r: Insertion loss 15 db; 80 db attenuation 
rang: with detent positions at IO db steps. 

Local Oscillator Power Supply: Beam supply 
600 to 800 volts 50 ma, continuously variable, 
positive grounded. Reflector supply continuously 
variable from - -- IO to -500 volts with respect 
to cathode. 

Accessories Supplied: One p -e -amplifier, one pre- 
amplifier power cable, one klystron power cable. 
two 30 Mc IF cables. 

Accessories Needed: Local Oscillator Klystron 
and a mixer. 
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and liked it! 

This Ward Leonard Vitrohm bracket terminal resistor 
was installed in the fluorescent lighting system of the new 
subway cars for three important reasons. 

First, it could withstand the wear and tear of constant 
vibration and shock of starts and stops. 

Secondly, it could be installed faster and easier in very 
limited space. 

In the third place, although these resistors last indefinite- 
ly, they must be readily replaceable in case of accidental 
damage. 

These subway cars run on 600 volt D. C. The builder pro- 
vided pre -wired terminal studs. By using a bracket terminal 
resistor it was possible to combine mounting and electrical 
connection in one simple, fast installation. 

That's Ward Leonard "result-engineering"-problems 
turned into perfect performance by the proper selection or 
adaption of electric controls. Write for Vitrohm Resistor 
Catalog, Ward Leonard Electric Co., 31 South Street, Mount 
Vernon, N. Y. Offices in principal cities of U. S. and Canada. 

WARD LEONARD 
ELECTRIC COMPANY 
R eia& -E n9úcutd COP-Wth S /892 

RESISTORS RHEOSTATS FE ,A15 CON TfL DFvili: 

THE ELECTRON ART 
(continued from p 142) 

grid. Whether directly connected, 
for d -c measurement, or through a 
rectifier for a -c, this is not good 
enough for general use. 

The operating conditions for low 
output resistance are exactly op- 
posed to those for low input con- 
ductance, so to attain a high stand- 
ard of performance it is necessary 
to use separate input and output 
tubes. It can be accepted also that 
a balanced system is desirable for 
stability of zero, so altogether four 
tubes are needed for the d -c "re- 
sistance transformer". The de- 
sign of the rectifier system needed 
for a -c measurements is not con- 
sidered here; it can be conven- 
tional. 

By adopting stabilized power 
supply technique, the output re- 
sistance can be brought far nearer 
the ideal zero than in conventional 
circuits. Figure 2 shows the sche- 
matic, in which V. denotes the volt- 
age to be measured. With the V, 
terminals short-circuited, V, and 
V, can be recognized as forming a 
stabilizing system keeping the volt- 
age across R, constant, and V. and 
V, similarly keep the voltage across 
R, constant. A good approximation 
to the total output resistance be- 
tween the cathodes of V, and V, is 

It, 2 - 
m am 

where in is the voltage gain from 
the grid of V, to the grid of V, 

(and V. to V,) and gm is the trans - 
conductance of V, (and of V,). 
Tubes V,, and V, are chosen for low 
input conductance and high gain, 
and these are not incompatible re- 
quirements. With suitable tubes, 
na may be over 100 and g,,, over 
0.005 mho, making R,, less than 4 

ohms, which can usually be neg- 
lected. 

Complete Circuit 

In a practical circuit it is neces- 
sary to provide positive voltage for 
V, and V,, and the potential -divider 
method shown in Fig. 3, although 
it throws away nearly half of m, 
has proved very satisfactory. With 
the tubes, component values, and 
supply voltages specified in Fig. 3, 
the system limits at V. = 65, posi- 
tive or negative, giving a margin 
for falling supply -line voltage and 
tube characteristics above the top 

q 

t 
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2Uvied ta 904et Site eopt4 
Second anode connectors, tube caps, battery connectors, single and multiple dial 
light assemblies,. insulated screw -base candelabra sockets, insulated miniature base 
sockets, combination switch -end miniature base sockets - all manufactured by 
Ucinite. all \\ fired to the specifications of individual Ucinite customers. 

The UCITNITE CO. 

Division of United -Carr Fastener Corp. 

Sp.riu/ists in 

ELECTRICAL. ASSEMBLIES, 

RADIO AND AUTOMOTIVE 
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ELECTRONICS INC. 
ST., NEW YORK 7, N. Y. DIGBY 9-4714 

For Super Speed 

TELETYPE NY -1.172 

ELECTRONIC 

DESIGN ENGINEERS 

TECHNICAL WRITERS 

DESIGN DRAFTSMEN 

PHYSICISTS 

Westinghouse 
offers you 

SECURITY AND 
OPPORTUNITY 

EE's and ME's with over 3 years 

experience ... a number of excellent 
positions are now available in our 
Electronic & X-ray and Air -Arm 
Divisions for work on: 

Broadcast Transmitters 
Power Line Carrier 
Communication Equipment 

Railroad Radio 
Radio Frequency Heating 

Medical and Industrial X-ray 
Commercial Radar 
Balancing Equipment 

Military Radar (ship, ground, 
airborne) 
Military Transmitters 
Specialized Electronic 
Equipment 
Fire Control Systems 

Automatic Pilots 

Guided Missiles 

Check These Outstanding Benefits: 

Top pay,,ideal working conditions, 
advancement on merit, graduate 
study opportunities, employee 
scholarships, paid re -location ex- 

penses, Baltimore location. 

Send resume of experience and edu- 

cation to: Manager of Industrial 
Relations, Westinghouse Electric 
Corp., 2519 Wilkens Ave., Balti- 
more 3, Md. 

YOU CAN BE SURE...IF IT'S 

Westinhouse 
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DUMMY LOAD 
DA 22/U 

POLAR RECORDER 

Model PRSIA 

STREAMLINED 
AIRCRAFT ANTENNA 

We are pleased to announce the affiliation 
of the Antenna Research Laboratory, Inc. 
of Columbus, Ohio with the Electronics 
Division of Thompson Products, Inc. The 
Antenna Research Laboratory is now 
a wholly -owned subsidiary of Thompson 
Products. This company has had extensive 
experience in the design and development 
of antennas, electronic instrumen- 
tation, and microwave components for both 

WAVE METER 

Model WM -660 
Frequency 6-60cm 

COAXIAL SWITCH 
Single -pole, four -throw 

RADAR CROSS-SECTION 
MEASURING EQUIPMENT 

military and commercial requirements. 
This affiliation makes available to the 
industry research and development facili- 
ties and production capacity for antennas, 
dummy loads, polar recorders, coaxial 
switches and allied electronic equipment. 

Address inquiries concerning your require- 
ments to Thompson Products, Inc., 
Electronics Division, 2196 Clarkwood Rd., 
Cleveland 3, Ohio. 

fhompson Products, Inc. 
ELECTRONICS DIVISION 2196 CLARKWOOD RD. CLEVELAND 3, OHIO 
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Provides Versatile Quality 

for Mobile Communication! 

Ye:r after year, hundreds of thou- 

sands of teet of shielded connecting 
cables bearing the famous 
"Ci rrent's Favorite Conductor"trade- 
mcrk, find their way into the nation's 
be.t monde radio and telephone 

e^. conmun cation systems. 

Phalo builds shielded cables that 
are as versatile as the systems they 

connect ... whatever the purpose, 
ff yoi couldn't find a better quality 

an.wer. 

Next time specifications call for 
shiélded :ommunication cable, call 

for PHA-rO and be certain! 

Shielded, jacketed mobile 
communication cable 

Braided 
Assembly 

N,anufacturers of Thermoplastic lnsula ed Wire, Cables, 
Cord Sets anc Tubing to Govern rent Specifications 

CORNER OF COMMERCIAL STREET, WCRCESTER, MASSACHUSETTS 

THE ELECTRON ART (continued) 

300 
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+vB 
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200 

' b 
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g 

5050 
0 +50 

Vi 

FIG. 4-Diagram showing the potentials 
of the correspondingly lettered points in 
Fig. 3 over the full range of input volt- 
age. Differences in voltage between 
points with tha same letters are neglected 

range of 0 to x-50 volts. The 
limiting tube is V, for both positive 
and negative V, ; positive is limited 
by low plate voltage and negative 
by plate -current cutoff. Up to cut- 
off there is no perceptible departure 
from linearity. 

The meter itself is a rugged 
0 to 3 -ma instrument and the char- 
acteristics of the circuit limit tke 
possible current through it to a 
little above full-scale reading. The 
measured output resistance of the 
tube system is 4 ohms, so this rela- 
tively heavy -current meter lowers 
the terminal voltage between the 
cathodes of V1 and Va less than 1 

percent even at full-scale on the 
lowest (1.5 -volt) range; and this 
small error can be entirely removed 
by the resistors R. and R which 
slightly raise the output voltage, 
making it exactly equal to the input 
voltage V,. Zero set R, adjusts the 
balance between V1 and V,. 

Four ranges, 1.5, 5, 15 and 50 
volts, are obtained by the usual 
switched series resistors; in fact, 
any multirange d -c voltmeter tak- 
ing not more than 3 ma at full scale 
can be used in conjunction with 
the tube system up to 50 volts. 
There should, of course, be a meter- 

: 

r 
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TRADE MARK REG. U. S. PAT. OFF. 

a NEW MARK of Long -Established 
Quality 

Since 1878 and the earliest bicycle cyclom- 
eter ... to the present day when counters 
are built into everything from hay -balers 
and textile looms to jet planes and gasoline 
pumps ... Veeder-Root has been "the name 
that counts." 

Today, Veeder-Root is the world's largest 
manufacturer of counting and computing 
devices for mechanical, electrical, and man- 
ual operation. And as a symbol of "the 
name that counts," this trademark has 
been developed as a hallmark of old- 

Yeeder-Root 

fashioned quality and modern design in 
everything that counts. 

So when you buy counters. look for this 
mark, and remember: V -R stands for 
Veeder-Root . . . and also for "Value 
Received." 

VEEDER-ROOT INCORPORATED 
"The Name That Counts" 

HARTFORD 2, CONN. GREENVILLE, S. C. 
Montreal, Canada . Dundee, Scotland 

Offices and agents in principal cities 

00000000 jezí Eaeefhir y orc gyfflî 
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3 Phiits Geared for Production 
of MIL -T-27 Military Transformers 

YOU GET THE BEST FROM MID -WEST 

We are geared for production of fully -approved, MIL -T-27 
Transformers and Filter Reacters to meet Military specifi- 
cations. Our Production includes: HYPERSILO, or Nickel 

uUUU aIloy materials in Hermetically sealed or Fosteritel type 
uut,.l. u 

g;_ 11í]r1 üI transformers. 
MIDWEST'S modern plants are staffed by experienced 

personnel employing the latest equipment and electronic 
knowledge to produce components of consistent quality 
for Military and Civilian use. 

WE INVITE PRIME AND SUB -CONTRACT INQUIRIES 

MID -WEST COIL. & TRANSFORMER CO. 
1642 NORTH HALSTED STREET CHICAGO 14, ILLINOIS 
Branch Offices: New York City Buffalo (Kenmore) Plymouth, Indiana 

270 La Fayette St. 278 Hamilton Blvd. 805 Pennsylvania 

REXOLITE! 
142I 

)FORMEHIY G. E. TEXTOLITE 1422) 

Better ;THE B 
PLpSIIC 

UHF. INSUpT10N 

BECAUSE OF:- 
outstanding 

electrical 
prop- 

erties chioobility 
superior resistance 
high heat 

ion 
al stability cost 

dimens low initial 
and extre 

Rexolite 1422 has been specifically 
designed and developed to meet 
the growing need for a lightweight - low cost U. H. F. insulating 
material. 
Rexolite 1422 is available for im- 
mediate delivery as centerless 
ground rod in any diameter up to 
1". Also cast in larger diameter 
rods and sheets. 
Meets jAN-P-77 and MIL -P -77A spec- 
ifications. 
The unusual chemical inertness and 
physical properties of Rexolite 1422 
allow its use where other materials 
fail. 
For use in: connectors, coaxial con- 
nectors, waveguide, antennas, leads 
and spacers, spreaders and air 
wound coil supports, coil forms. 

Write today 
for technical 

bulletins and 
samples. Our en- 
gineering staff is al- 
ways at your dis- 
posal. 

Manufacturers of Non -strip wire, High Tenspere- 
ture Electrical Tubing end other extruded plastic 
products. 

THE REX CORPORATION 
64 LANSDOWNE STREET 
CAMBRIDGE 39, MASS. 
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Brand New 

Catalog 

Just Out 

General Electric Offers Complete 

Catalog of Measuring Equipment 
TABLE OF CONTENTS 

Pages 
DC Amplifiers 2-3 
Eectric-circuit Testing Equipment 4-7 
Zectronic-circuit Testing Equipment 8-12 
High -voltage AC and DC Testing Equipment 13-18 
Insulation and Resistance Testing Equipment 19-26 
Magnetic -field -strength Testing 

and Measuring Equipment 27-30 
Time Switches and Timers 31-33 
Materials -testing and -inspection Equipment 34-41 
Chemical Analysis Equipment 42-47 
Color and Light Testing Equipment 48-53 
Farce, Strain, Tension, and Thickness Gages 54-58 
Speed and Torque Measuring Equipment 59-63 
Temperature Measuring Equipment 64-67 
Leak Detectors, Vacuum and Pressure Gages 68-71 
Sound, Vibration, and Balance Equipment.. 72-75 
PDwer Supplies, Alternators, and Regulators 76-79 

125 DIFFERENT DEVICES for production and laboratory 
testing are described and shown in this new catalog. 

GENERAL ELECTRIC, 

Send today for your free copy of 

NEW 80 -page catalog containing 
condensed information about all G -E 

Testing and Measuring Equipment. 

Section B 602-222 
General Electric Co. 
Schenectady 5, N. Y. 

Please send me GEC -1016, 1952 Catalog of 
General Electric Measuring Equipment for labora- 
tory and production testing. 

NAME 

POSITION 

COMPANY 

ADDRESS 

CITY ZONE STATE 
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RELAYS 

"as specified" 

Because all Leach Relays are quality 
engineered for dependable duty... 
they are specified first by leading 
manufacturers of industrial equip- 
ment of all types. If your equipment 
demands relays that are first and 
foremost, more dependable and 
longer lasting, specify Leach Relays 
... they're more dependable... per - 
f ormance proves it. Whatever your 
relay control problem... it's a chal- 
lenge to Leach. Illustrated are but a 
few of the wide selection Leach 
provides industry, as standard 
equipment. 

RELAYS SHOWN ABOVE CAN BE SUPPLIED WITH VARIOUS 
CONTACT ARRANGEMENTS. WRITE FOR DETAILS. 

BETTER CONTROLS THROUGH BETTER RELAYS 

,MOTOR STARTING 
RELAY 

,OVERLOAD TRIP 
LIGHT DUTY 

s /HERMETICALLY 
v SEALED 

/RADIO AND HIGH 
s VOLTAGE 

V ANTENNA TRANSFER 

MULTIPOLE RELAY 

v MIDGET RELAY 

CIRCUIT CONTROL 

5915 AVALON BOULEVARD. LOS ANGELES 3, CALIFORNIA 
Representatives i* Reincj siI Cities of U. S. and Canada 

THE ELECTRON ART (continued) 

reversing switch if both negative 
and positive voltages are to be 
measured. Higher ranges are ob- 
tained by a high -resistance input 
potential divider. The system 
should be checked to show no ap- 
preciable response to the insertion 
of say 20 meg in series with V. at 
any voltage up to -x-50. 

The SP61 tubes specified could 
no doubt be replaced by 6AC7 or 
even 6J6 types, and the EF37A by 
6J7's selected for low grid current. 
It helps to reduce grid current if 
the heater voltage for V, and V. is 
reduced to about 5.3 volts. 

Proof of Performance 

The insensitiveness of the sys- 
tem to tube characteristics has 
been strikingly demonstrated by 
paralleling a second tube with V, 

(or V,). In spite of this unbalanc- 
ing, and without any readjustment, 
the zero shift was no more than 
0.004 volt, and as this was constant 
all over the scale there was no per- 
ceptible change in calibration. Re- 
sults were similar with a drop of 
10 percent in Bd- ; and a drop of 
10 percent in heater voltage caused 
0.01 -volt zero shift and no percep- 
tible calibration error. Paralleling 
a second tube with V2 or V. causes 
a relatively large zero shift (0.61 - 
volt) but this test is far more dras- 
tic than any reasonable working 
conditions, and even so the calibra- 
tion shift was negligible. 

Under ordinary working condi- 
tions the zero is exceptionally 
stable. Provided that the zero is 
checked, the accuracy of the instru- 
ment for direct voltages car. be 

FIG. 5-Ohmmeter circuit, applicable to 
Fig. 4. for mid -scale readings of 1. 10, 

100, and 1,030 kilohms 
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WHEN YOU NEED A FUSE 

-THINK OF BUSS 
Fuse Headquarters for 
the Electronic Industries 

TELEVISION RADIO COMMUNICATIONS 

CONTROLS AVIONICS INSTRUMENTS 

A complete line of fuses is available. Made in 

Dual -Element (Slow blowing), Renewable and One - 

Time types. Sizes from 1/soo ampere up. 

And a companion line of BUSS Fuse Clips, Fuse 

Blocks and Fuse Holders. 

Behind each fuse or fuse mounting are 37 years 

of know-how in building products of unquestioned 

high quality, the world's largest fuse research 

laboratory and the world's largest fuse pro- 

duction capacity. 

Each BUSS Fuse Electronically Tested. 

To assure proper operation in the field, each 

and every BUSS fuse is tested in a highly 

sensitive electronic device that rejects any 

fuse that is not correctly calibrated - 
properly constructed and right in physical 

dimensions. 

BUSS Fuses are made to Protect - 
not to Blow. 

IF ... YOU HAVE A 

SPECIAL PROBLEM 

TURN TO BUSS 

DUALELEMENT (SLOW BLOWING) FUSES 

RENEWABLE FUSES, ONE TIME FUSES, SPECIAL FUSES 

FUSE CLIPS, FUSE BLOCKS, 

FUSE HOLDERS, SPECIAL FUSE MOUNTINGS 

We welcome requests to help you in selecting the proper fuse or in 

designing a special fuse or fuse mounting best suited to your conditions. 

Submit sketch or description showing type of fuse contemplated, 

number of circuits, type of terminals and the like. 

Our staff of fuse engineers is at your service. 

h 

USE THIS COUPON - Get All the Facts 

BUSSMANN MFG. CO., St. Louis, Mo. 
Division of McGraw Electric Company 

MANUFACTURERS OF A COMPLETE LINE OF FUSES 
FOR HOME, FARM, COMMERCIAL AND INDUSTRIAL USE. 

1 - - - - - - M a 
BUSSMANN MFG. CO., University at Jefferson 

St. Louis 7, Mo. (Division McGraw Electric Co.) 

Please send me Bulletin SFB containing complete facts on BUSS 

Small Dimension Fuses and Fuse Holders. 

Name 

Title 

Company 

Address 

City State 

E L RC -1251 

MI MI MI IM III MI MO Mil 
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''HOW FAST IS 
2X ieS8COKd% 

WAG NI r,C 
1,3,T eMG Coif 

E000S,u6 

AUOTOCATuOot (LEC T ROH 
STREAM 

PRINCIPLE OF OPERATION 

O(RICnOs 

' ty,/y In 2 x 10-8 sec I light travels just about 6 metres. At something less than 

that speed you can take a plu tograph with a Mullard image converter tube. 

These new devices are the worlds fastest electronic camera shutters. Pulsed 

to exposures in the order of 1¡100 microsecond they out -perform Kerr cells by a 

factor of ten, and the best available flash tubes by more than fifty. 

In continuous stroboscopic operation their flat, metal -backed screens produce 

rock -steady pictures at a rate of 20,000 per second. 

PRINCIPAL CHARACTERISTICS OF MULLARD IMAGE CONVERTER TUBES 

ME1200 ME 1201 ME1202 

Description 
Diode 

converter 
Grid controlled 

converter 
Diode 

converter 

Maximum anode -cathode 
voltage .... .... .... 6 kV. 6 kV. 6 kV. 

Linear magnification of image 3 times 3 times 1 

Screen diameter .... 4" 4" 1" 

Screen resolution .... 200 lines'cm. 200 lines 'cm. 200 lines/cm. 

These tubes are available with various screen materials and pho tocathodes. 

Mullard 
For complete details of these and other available image converters write to: 

In U.S.A.-laternational Electronics Corp., 

137 Hudson St., New York, 13, N.Y. 

ELSEWHERE-The local Mullard Representative. 

-A Product of Mullard Limited 
MULL AHD OVERSEAS LTD., SIIAFTESBL'RY AVENUE, LONDON, ENGLAND 

MVT 109 

ENGINEERS 

DESIGNERS 

PHYSICISTS 

THE Aerophysics & Atomic Energy 

Research Division of North Ameri- 

can Aviation, Inc., offers unparalleled 

opportunities in Research. Development, 

Design and Test work in the fields of 

Long Range Guided Missiles, Automatic 

Flight and Fire Control Equipment and 

Atomic Energy. Well -qualified engi- 

neers, designers and physicists urgently 

needed for all phases of work in 

Supersonic Aerodynamics, 

Preliminary Design & Analysis, 

Electronics, 

Electro -Mechanical Devices. 

Instrumentation, 

Flight Test. 

Navigation Equipment, 

Controls, 

Servos, 

Rocket Motors, 

Propulsion Systems, 

Thermodynamics, 

Airframe Design, 

Stress & Structures. 

Salaries Commensurate with 

training & experience. 

Excellent working conditions. 

Finest facilities and equipment. 

Outstanding opportunities 

for advancement. 

Write now-Give complete resume of 

education, background and experience 

PERSONNEL DEPT. 

AEROPHYSICS & ATOMIC ENERGY 

RESEARCH DIVISION 

NORTH AMERICAN AVIATION 
INC. 

12214 LAKEWOOD BLVD. 

DOWNEY, CALIFORNIA 
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tells how to 

i\)NtttWUAUNtOlttlltt 

REDUCE COSTS 

CONSERVE PLASTIC 

SPEED FABRICATION 

NEW "Pocket Book on Fabricating C -D Plastics" 
places at your fingertips a wealth of practical, easy - 
to -use information that can help you conserve plastics 
... speed assembly ... lower fabrication costs ... get 
mor= production from every man.working with plastics. 

Written by men who understand your problems, it is 
filled with valuable tips and suggestions on general 

/88°n 

P°cket 
b°°k 

4obricotin9 

C.D P°Stics 

CONTAINS A VOLUME 
OF INFORMATION IN A 
POCKET -SIZED BOOK 

Economies in Ordering 
General Machining Tips 
Turning 
Drilling 
Tapping and Threading 
Punching 
Shearing 
Sawing and Cut -Off 
Milling and Planing 
Forming and Drawing 
Screw Machine Operations 
Finishing 
Marking 
Tables and Measurements 

rules to follow, tooling recommendations, feeds and 
speeds. Put to use in your plant, it will help you get the 
most from every rod, sheet and tube of plastic you use. 

Write today for your copy. A note on your com- 
pany letterhead, giving your title, will bring your 
free copy of the "Pocket Book on Fabricating C -D 

Plastics." No obligation, of course. 

partner in 
eoaucing better 

DILECTO (Laminated Thermosetting Plastic) 
CELORON (Molded High -Strength Plastic) 
DIAMOND FIBRE (Vulcanized Fibre) 
VULCOID (Resin Impregnated Fibre) 
MICABOND (Bonded Mica Splittings) 

BRANCH OFFICES: NEW YORK 17 CLEVELAND 14 CHICAGO 11 SPARTANBURG, S. C. SALES OFFICES IN PRINCIPAL CITIES 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 

rijr/ntineittai 
r 

(fl//I(11(l FIBRE COMPANY 
Established 1895.. Manufacturers of Laminated Plastics since 1911- \ [11 1h h lb II E I \ \\ -I R I 
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THE ELECTRON ART (continued) 

MORE GEO. STEVENS COIL WINDING 
EQUIPMENT IS IN USE THAN ALL 

OTHER MAKES COMBINED! 

MORE OUTPUT ...LOWER 
COSTS ... from EXCLUSIVE SPEED 
FEATURE. Universal motors permit 
variable speeds without changing 
belts and pulleys. Coil design per- 
mitting, speeds as high as 7500 
RPM are not uncommon. 

PORTABILITY. Conveniently car- 
ried from place to place. Machines 
come mounted on bases to constitute 
one complete unit. 

MUCH LOWER ORIGINAL 
COST. The same investment buys 
more GEO. STEVENS machines than 
any other coil winding machines. 

LONG LIFE. Most of the original 

GEO. STEVENS machines bought 14 
years ago are still operating daily 
at full capacity. 

MUCH FASTER CHANGING OF 
SET-UPS than any other general 
purpose coil winding machine. 
Quickly changed gears and cams 
save time between jobs. 

VERY LOW MAINTENANCE. 
Replacement parts are inexpensive, 
can be replaced in minutes, and are 
stocked for "same day" shipment, 
thus saving valuable production time. 

EASIEST TO OPERATE. In one 
hour, any girl can learn to operate 
a GEO. STEVENS machine. 

SPACE WINDING MACHINE, MODEL 30, winds resistors and space wound coils up to 
6" long. Winds wire from No. 40 to 18. For smaller wire sizes, Model 92-6 De -Reeler 
is recommended instead of the bench type spool holder illustrated. 

8 to 800 TURNS PER INCH is an outstanding feature, permitting an unusually 
wide range of pitch selection. 48 pitch change gears-completely enclosed for safety 
-give desired pitch. Up to 10,000 turns are registered by full vision 6" Clock Dial 
Counter. 

For speedy return to starting position, the heavy traverse bar has a friction drive 
and uses a rack and pinion for return. Accurate location for start of coil is attained 
by screw adjustment on feed roller. Fine wire is wound freely and fast due to ball 
bearing, spring tension tailstock which also allows quick change of coil forms. 
Spools and tailstock may be adjusted closer or farther from winding head by moving 
tension bracket-because they are mounted on bed rods. Tailstock may also be 
moved to the front or rear for perfect alignment. 

Motor equipment: # H.P. Variable Speed Universal Motor with foot treadle con- 
trol. Automatic Stop with Predetermined Counter is optional-it saves time and 
eliminates most bad coil rejection by not requiring operator to do turns manually. 

Also available-MODEL 35-same construction, same features but arranged to 
wind forms up to 12" long. 

There is a GEO. STEVENS machine for every coil winding need. Machines that wind ANY 

kind of coil are available for laboratory or production line.... Send in a sample of your 

coil or a print to determine which model best fits your needs. Special designs can be made 

for special applications. Write for further Information today. 

e%oaldá 274gee,tl.rlfa4suacGviet 
roil WC.» dirty .11acti.inea 

REPRESENTATIVES 
Irrank Tenn 

6022 No. bum Ave., Chicly 30, Illisok 
Ralph K. Redd 

1911 W. 91b St., bps Assolss 6, Collforsi 
R. A. Staff t Co. 

1213 W. 3rd St., Cleveland 13, Ohlo 

4GEO. STEVENS 
MFG. CO., INC. 

Rood Peterso, 
(' 1050 30 1tll!0 s 

assumed to be that of the moving - 
coil meter and its range -switching. 
So long as the grid current of V, 

is low enough, and cut-off is kept 
above the top -range voltage, almost 
any tube can be plugged into any 
socket without noticeable effect on 

the calibration. To facilitate de- 
sign, a potential diagram such as 
Fig. 4 (which refers to the points 
lettered in Fig. 3) should be made. 
It clearly shows how V,, determines 
the maximum measurable V. The 
grid bias voltages of all the tubes 
are relatively so low that they are 
neglected in this diagram. 

Further Refinement 

The type of tube circuit de- 
scribed lends itself well to the 
usual electronic test -meter facili- 
ties for measuring resistance, as 
the negative operating voltage can 
be tapped off R,. The effective 
source resistance of this voltage is 

V 

HIGH 
RESISTANCE 

GUARD 
TERMINAL 

0 V 

HIGH -R 
TEST 

o 

o IMEG 

o 
STD 4200 

LR 

LIMITER 
-78V 

5,800 

5.5MA 

FIG. 6--Three-terminal measuremen 
circuit for high resistance (50 to 1,000 

megohms) applicable to Fig. 4 

equal to the two parts of R, in par- 
allel, and this must be subtracted 
from the standard resistance for 
the range. 

For example, if R, is 20,000 ohms 
and carries 5.5 ma, the tapping for 
1.5 volt is 273 ohms from the top. 
This in parallel with the remaining 
19,727 is 269 ohms, which sets a 
lower limit to the midscale resist- 
ance of the ohmmeter. Figure 5 

shows the values for mid -scale re- 
sistances of 1, 10, 100, and 1,000 
kilohms. Insulation leakage from 
50 meg to about 1,000 meg can be 
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Records a Precise 
and Continuous 
Curve of y=f(x) 

7. 

HonijwiIl 
MOWN LLRMI4'., 

a IIIII[fllll'1III(II(ÌIIIIiIIIIIiIIIIIIIIIIIIIIIIIII 

. 0 10 20 30 40 50 AO 70 80 90 100 

:..theuti27zoiuJ(Function Plotter 
OUTSTANDING ADVANTAGES 

Ample Chart Travel -15" 
Chart Traverse Time - 

4 seconds 

Push-button 
Standardization 

Maximum Chart Speed - 
4" per second 

Full Scale Pen Travel -1 1" 

Pen Traverse Time - 
2 seconds 

Maximum Pen Speed - 
6" per second 

Flexible Actuations 

For more detailed informa- 
tion, write for a copy of 

Data Sheet 10.0-5. 

GONE are the days of labored hand plotting ... logging 
countless readings ... missing many in-between values .. . 

consuming valuable time. Now you can automatically 
record a precise and continuous curve representing the 
relation of any two variables, that can be reduced to a do 
voltage, by connecting them to the new ElectroniK 
Function Plotter. Every point of the curve will be re- 
corded exactly as it is measured. 
Applicable to countless analyses and investigations, the 
ElectroniK Function Plotter is being used for plotting 
such curves as speed vs. torque, stress vs. strain, tempera- 
ture vs. pressure, amplifier output vs. input, grid voltage 
vs. plate current, and antenna radiation patterns. 
Call in your local Honeywell engineer ... he is as near as 
your phone. MINNEAPOLIS -HONEYWELL REGULATOR CO., 
Industrial Division, 4428 Wayne Ave., Philadelphia 44, 
Pa. Offices in more than 80 principal cities of the United 
States, Canada and throughout the world. 

HóiiëA °vvéll y 
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PRODUCT P ,TESTING 

f MiLl'2l 
AHSF ORME 

1 LIT pRY TR 
ations nnowM 

ecffic 
Send your 

sp 

for prompt quotation 

s 

STANDARD TRANSFORMER CORPERATION 

3580 ELSTON AYEIUE, CHICAGt 18,ILLINO S 

This represents the actual 

size of the housing which 

totally encloses the Ulanet 

MINIATURE 
THERMOSTAT 

MODEL 13 

Measure it! 
Only 1" L x 5/16" W x 1/4" H 

* And into this tiny space a com- 
plete three -element thermostat is 

housed. Severe temperature changes 
can't strain the bimetal (principal 
cause of calibration changes) because 
of the special strain relief construc- 
tion. Precision calibration is effected 
by extra fine threaded adjustment 
screw. Electrolytic silver contacts are 
used, too. Temperature ranges up to 
400°F. are available. 

Here's the mechanically rugged 
unit you should investigate for posi- 
tive control. Ulanet engineers will be 
glad to help you if you state the 
application you have in mind. 

MODEL 13 

GEORGE ULANET 
COMPANY 

417 MARKET STREET 
NEWARK 5, NEW JERSEY 

If your problem is Heat Control 
your solution is Ulanet- 

Precision Thermostats & Thermal Timers 
Exclusively Since 1931 
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new uses for an old friend ... 

(ou probably know LAMICOID (Laminated Plastic) as 
uz old friend for such uses as tube socket supports, coil 
onus, dials, panels, antenna parts and many other 
(pplications. 

The same qualities that make it adaptable to these 
zses may also provide practical answers to your material 
hortage problems ... and perhaps even bring you sav- 
ngs or improvements! 

LAMICOID is macle with fillers such as glass, nylon, 

MICA 

LAMICOID ILominotcd Plastic) . 

High Dielectric Strength 
Low Power Factor 
Heat Resistance 
Low Moisture Absorption 

® High Impact Resistance 
Dimensional Stability 
Light Weight 
Tensile Strength 
Abrasion Resistance 

paper, fabric, etc. and a variety of resins. This wide 
range of materials makes it almost certain that LAM ICOID 

can give you the essential mechanical, structural, or 
insulating characteristics your product requires. 

LAMIcoID is supplied as standard sheets, rods and tubes, 
or fabricated into parts to your specification. Why not 
let us put our 58 years of experience to work on your 
electrical insulation problems. Send your blueprints 
and specifications to us today for prompt quotation. 

421 COMPANY 
Schenectady 1, New York 

Offices in Principal Cities 
MICANITE (Built-up Mica) EMPIRE (Varnished Fabrics and Paper) FABRICATED MICA 
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PROBLEM ... Dependable power in 

SOLUTIO 

a small package. 

ROTARY SOL 

he powerful rotary action of 
Ledex Solenoids is at work de- 
livering dependable snap -action 
in a multitude of products. Ledex 
engineers will work with you to 
produce the most efficient appli- 
cations of Ledex Rotary Solenoids 
for your products. 
Available in six sizes ... rotary \ strokes up to 95° . . . torque 

up to 50 pound -inches . 

with many types of power 
linkages. Write today for 

complete information. 

1 ? a S T f R S T R I; E T, DAYTON 2, 

THE ELECTRON ART (continued) 

measured if there is an additional 
tapping on R, at -78 volts, as in 
Fig. 6. The low -potential V4 ter- 
minal can then be used as the guard 
terminal to exclude undesired leak- 
age effects. 

Barium Titanate Delay Lines 

By LEONARD M. ORMAN, 
Lt. Col., U. S. Army 

and 
LESLIE G. CALLAHAN 

Capt., U. S. Army 
Fort Bliss, Texas 

UNUSUAL properties of barium 
titanate were noticed about ten 
years ago, and since that time, 
considerable research has been di- 
rected toward its further investiga- 
tion, as indicated by the bibliog- 
raphy at the end of this article. 

Advantages of this material are 
that it is easy to work, may be 
molded into many different shapes, 
may be polarized in any desired di- 
rection, has a large electromechan- 
ical coupling factor, and is quite 
stable in its properties at ordinary 
temperatures. 

A mechanical wave can be in- 
duced to travel down a piece of bar- 
ium titanate upon the application 
of an electric field across the speci- 
men, providing the sample has been 
polarized under the electrodes. 
Here then exists the possibility of 
a solid delay line without elec- 
tromechanical transducers. Re- 
search into this subject revealed 
that at least three research groups 
had given thought to the problem, 
but none has come up with any- 
thing concrete or conclusive. The 
authors thus felt justified in 
launching an additional venture 
on a small scale, without great risk 
of duplication of previous efforts. 
A brief description of the experi- 
mental procedures followed and the 
results obtained therefrom is given 
in the following. 

Preparation of Samples 

A summary of the technique de- 
veloped for preparing a thin sheet 
of barium titanate for use as a 
delay line is given in the following 
steps: 

(1) Cut Scotch tape into strips 
g inch wide. On a thin sheet of 
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. . . ACCURATE 
ELECTRIC 

TIMING, FOR THE 
MOST PART RESULTS 

FROM THE TELECHRON 
SYNCHRONOUS MOTORS IN THE 
MASTER CLOCKS WHICH ARE USED TO 
CONTROL FREQUENCIES IN POWER STATIONS. 

iC/11E0 HELP ON 
'EMERGENCY"CONTRACTe 

IS AVAILABLE AT TELECHRON PLANTS. 
NEW BROCHURE, PRECISION ON THE 

PRODUCTION LINE," GIVES A 
QUICK PICTURE OF PERSONNEL 
CAPABILITIES AND MASS- 

PRODUCTION FACILITIES, 

WRITE FOR yo le 
COPY TWDAY 

Ewn 

Ott 

8026'442 ALA2M 
SYSTEMS, WHICH 

PROTECT BANK DEPOSITS 
TOTALLING MILLIONS OF 
DOLLARS, RELY FOR THEIR 
UNFAILING PERFORMANCE 
ON TELECHRON TIMING 

MOTORS, 

PUR GEARS 
OF ALLTELECHRON TIMING MOTORS ARE 
HOBBED... NOT STAMPED... FOR TRUER 
QUIETER OPERATION AND LONGER. LIFE. 

L THE FACT, 

AEOUr TELECHRON 
TIMING MOTORS ARE 

CONTAINED IN 

BULLETIN IS -120. 
CHARTS, TORQUE RATINGS 
AND COMPLETE- SPECIFICATIONS 
MAKE IT EASY FOR YOU TO SELECT THE 
RIGHT MOTOR FOR SUCH APPLICATIONS AS: 
HEATING CONTROLS, APPLIANCE TIMERS/ 
INSTRUMENTATION, PROCESS TIMERS, TRAFFIC 
CONTROLS, ETC. WRITE FOR BULLETIN IS -120 TODAY. 

TELECHRON DEPARTMENT, GENERAL ELECTRIC 
COMPANY,412 UNION ST, ASHLAND, MASS. 

ALL TELECHRON TIMING MOTORS ARE 

INSTANTLY, . .CONSTANTLY SYNCHRONOUS 
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ECLIPSE - PIONEER 
Announces the New Line of 

PIGMY 
SYNCUROS 

Size of pygmy 
as compared 

to AY -200 
series outline 

Eclipse -Pioneer has added a tiny new member to its great family 
of famous Autosyn* synchros. It's the new AY -500 series, a 
precision -built pygmy weighing only 13/4 oz. while scaling only 
1.278" long and .937" in diameter (the same diameter, inci- 
dentally, as a twenty-five cent piece). Its accuracy and depend- 
ability are assured, thanks to Eclipse -Pioneer's 17 years of 
experience and leadership in the development of high precision 
synchros for aircraft, marine and industrial applications. For 
more detailed information on the AY -500 and other E-PAutosyns, 
such as the remarkably accurate AY -200 series (guaranteed 
accuracy to within 15 minutes on all production units), please 
write direct to Eclipse -Pioneer, Teterboro, N. J. 
*REG. TRADE MARK RENOIR AVIATION CORPORATION '-DOK FOR THE PIONEER MARK OF QUALITY 

REG. U.S. PAT. OFF. 

Typical Performance Characteristics 

INPUT 
Voltage 
Frequency 
Current 
Power 
Impedance 

OUTPUT 
Voltage Max. 
(rotor output) 

Voltage at null 
Sensitivity 
Voltage phase shift 
System accuracy 
(max. possible 

spread) 

One AY -201-3 Driving One AY -500-3 Driving 

One AY -500-3 
Control Transformer 

Two AY -500-3 
Control Transformer 

One AY -500-3 
Control Transformer 

26 -volts, single-phase 
400 cycles 
88 milliamperes 
0.8 watts 
105+j280 ohms 

11.9 volts 
40 millivolts 
310 millivolts/degree 
23 degrees 

0.6 degrees 

26 -volts, single-phase 
400 cycles 
110 milliamperes 
1.2 watts 
100-H220 ohms 

16.2 volts 
40 millivolts 
280 millivolts/degree 
26 degrees 

0.6 degrees 

26 -volts, single-phase 
400 cycles 
55 milliamperes 
0.9 watts 
290-H370 ohms 

14.1 volts 
40 millivolts 
245 millivolts/degree 
44 degrees 

0.75 degrees 

Other E -P precision components for servo mechanism and computing equipment: 

Servo motors and systems a rate generators a gyros a stabili- 
zation equipment a turbine power supplies remote Indicating - 
transmitting systems and special purpose electron tubes. 

For detailed information, write to Dept. C 

ECLIPSE -PIONEER DIVISION of 
TETERBORO, NEW JERSEY 

Export Sales: Hindle International Division, 72 Fifth A , New York 11, N. Y. 

Get practical help 
from these 

McGRAW-HILL BOOKS 

AUTOMATIC 
FEEDBACK CONTROL 

Just Published.' 
4 Gives information needed for the design and 

selection of automatic feedback control appa- 
ratus. Covers operation of controls and problems 
encountered in industries. Shows functional and 
constructional requirements of instruments. Covers 
servomechanisms, pneumatically operated controls, 
temperature regulation, speed governing, pressure, 

flow, and liquid level. 
By William H. Ahrendt, 
Pres. Ahrendt Instrument 
Co., and John F. Taplin, 
Consulting Engin., Ken- 
dall Controls Corp. 420 
pages. 378 illus., $7.50 

ADVANCED 
ENGINEERING 

MATHEMATICS 
Just Published.' 

A Provides a reference and guide on the branches 
of mathematics which the engineer must under- 

stand and use in his daily work. Covers ordinary 
differential equations, with particular emphasis on 
lineal equations with constant coefficients; Fourier 
series; operational calculus; separable partial dif- 
ferential equations and associated boundry value 
problems; functions of a complex variable; vector 
analysis; and various numerical. methods. A Me - 
vial chapter provides data and information on me- 
chanical and electrical vibrations. By C. R. Wylie. 
Chairman, Dept. of Math.. Univ. of Utah. 645 
pages, 105 illus.. $7.50 

QUANTUM THEORY 
OF MATHEMATICS 

Just Published! 

3 Deals first with the general principles of 
quantum mechanics, starting from the begin- 

ning and presupposing a moderate knowledge of 
atomic structure and mathematical physics. Then 
discusses the structure of atoms, molecules, and 
solids, with attention to such properties as atomic 
spectra, intermolecular forces, band theory of 
solids, electrical conductivity. semiconductors, di- 
electric and magnetic effects. 
Treats the theory of atomic mul- 
tiplets, molecular structures. ter- 
rnnragnetism, etc. By John C. 
Slater. Prof. of Physics, Mass. 
Inst. of Tech. 528 pages, 134 
illus., $7.50 

HIGH FREQUENCY 
MEASUREMENTS 

4 Here is up-to-date reference 
material for experiments being 

carried on in radio as well as elec- 
tronics. Discusses many procedures for measuring 
practical units such as amps, watts. volts, mg. etc., 
to enable you to decide which procedure to use 
for a specific problem. Describes measurements for 
short -waves, lines and antennas. and for a -m , p -m, 
and f -m. By August Hund, Scientific and Tech. 
Radio Consultant. 2nd Ed., 676 pages, 417 illus., 
$10.00 

SEE THESE BOOKS 10 DAYS FREE r q 
McGraw-Hill Book Co., 330 W. 42 St., NYC 18 
Send me book(s) checked below for 10 days' exami- 
nation on approval. Ih 10 days I will remit for 
book(s) I keep, plus few cents for delivery, and 
return unwanted book Is) postpaid. (We pay for 
delivery if you remit with this coupon; same return 
privilege.) 

I. Ahrendt & Taplin-AUTO. FEEDBACK 
CONTROL. $7.50 

Cl 2. Wylie-ADVANC}7D ENGINEERING 
MATH. $7.50 

3. Slater-QUANTUM THEORY OF 
MATH. $7.50 

D 4. Hund-HIGH FREQUENCY 
:1fItASU RI.TÍENTS $10.00 

¡PrintI 
Name 

Address 

Cty Znne Sate 

Company 

Position L 12 
Thla offer applies to U. S. only mmmmmm am mmmmm ton, 
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WHY SEARCH 
for 

technically correct 
ceramics? 

We have again challenged the tines, as 
we have all through our 75 years of 
developing and producing "Layite" 
Technical Ceramics ("Layite" Steatite, 
"Layite" Titanates, "Layite" Lerrites and 
others). We have increased our facili- 
ties - research, design and manufactur- 
ing - to help you meet the drastic de- 
mands for ceramics of specific physical 
characteristics. We invite you to sub- 
mit your problems to our engineering 
department for individual study and 
recommendation - or, perhaps one of 
the well known and proved standard 
"Layite" Ceramics will satisfy your 
needs. Whichever it he, we will give your 
requirements immediate attention. Write 
for general characteristic data on all 
"Layite" Ceramics. 

D. M. STEWARD MANUFACTURING CO. 

3604 Jerome Avenue Chattanooga, Tennessee 

Sales Offices iu Principal Cities 

CELEBRATING 
OUR 

7S1,h. 
ANNIVERSARI' 

i 

FACTS 
ABOUT 

LAVITE 

CONSIDER THESE 
FOR IMMEDIATE DELIVERY 

".auile" STEATITES 

S-10 and S-15 for ordinary radio and general 
medium -frequency requirements. S-201 and 
S-300 for ultra low loss - high frequency 
applications. 
"_ßauiae" SEMI -STEATITES 

S -25H with good electrical properties at high 
temperatures. R-10 for element supports in 
electrical appliances. 
".tae" CORDIERITE 

S -40H, S -12H and R-15 for special application 
for extreme thermal change when a low 
linear coefficient of expansion ceramic is 
required. 
"-eauife" MULLITE 

R-20 and R-25 for light duty refractory 
applications. 
"-gauife" ZIRCON PORCELAIN 
Z-200 and Z-300 with excellent all around 
properties including: (1) low electrical loss; 
(2) high mechanical strength; and (3) thermal 
shock resistant. 

".ßauie" FIRED STONE GRADES 
N(M) and A for mechanical parts where 
special tools are not required and tolerances 
can be maintained. Especially adaptable for 
models. 

".&rgude" TITANATES 
Available in a range of types and properties 
including low, intermediate and high "K" 
groups. 

"-eaoite" FERRITES 

Permeability factor 1000 initial - 3000 maxi- 
mum and curie point of 250° F. Particularly 
adapted for television and frequency 
modulation. 
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To 

hold 

down 
cost on 

Clock 

Radios 

... specify 
SESSIONS timer, as used inE - the WEST@IGI.OUSE Clock Radi 

SESSIONS TIMER 

11 
With fewer moving parts and a 

compact motor, Sessions Timers cost 

less. Yet they offer quality and value 
unexcelled by any other timer. Silent, 

long -life switches are rated at l0A and 
15A (UL approved). Subsynchronous 
movement eliminates annoying "whine" 
of high speed gears. Dependable 
Sessions Timers are factory tested and 
guaranteed accurate. 
Give your new -design clock -radios 

the benefit of Sessions lower -priced 

Timers. Available with choice of 

switching arrangements and features. 
Dial and hand styling to specifications. 
Write for technical bulletin. The 
Sessions Clock Co., Timer Division, 
Dept. 412, Forestville, Conn. 

y ./ 
\\, ! 

6 

Other Famous name 
clock -radios now using 
SESSIONS TIMERS: 

Admiral 
Jewel 
Esquire 

Philharmonic 

True Tone 

Sylvania 
Airline 
Continental 
Aircastle 
Ambassador 

41111e- 

ess tons 
SWITCH TIMERS 

THE ELECTRON ART (continued) 

500 -CPS 
TRIGGER 

GEN 

6-» SEC 
L- C 

DELAY 

DELAY LINE 
UNDER 
TEST 

-0 500 -»SEC 
STEP 
GEN 

H -P 
AMP 

H -P 
A MP -i 

CR0 

FIG. 1 Block diagram of delay line 
test setup 

presilvered barium titanate place 
the strips of tape around the inside 
of the perimeter and across the 
sheet where it is desired to have 
the lines separating the electrodes 
from the central shield. This is 
done on one side only. Melt par- 
affin in a glass dish. Immerse 
ceramic sheet completely in the 
paraffin. Remove tape from ce- 
ramic while wetting with water. 

Place the specimen below the 
surface in a dish of concentrated 
nitric acid. Remove after twenty 
minutes and wash with cold water. 
Scrape any unwanted residual 
silver from surface of ceramic with 
a razor blade. Soak sample in ben- 
zene until paraffin is dissolved. Ex- 
treme care must be exercised in the 
putting on and removing of the 
tape and in the scraping as these 
fragile sheets are easily cracked or 
shattered. 

(2) Make a holder of wood for 
two pairs of spring relay contacts. 
With the contacts touching the elec- 
trodes at each end of the sample 
immerse the specimen in a castor 
oil bath previously heated to 130 
deg C. Apply 300 volts d -c across 
the sample for one hour. Maintain 
the temperature of the oil at 130 
deg C. Remove specimen and wash 
off oil. 

(3) Cut sample into desired 
shape on a large diameter (16 - 
inch) high-speed, glass cutter 
wheel with water playing directly 
on the sample. 

Test Equipment 

A block diagram of the test 
equipment is shown in Fig. 1. 

The delay line can only detect 
the rise and fall of a rectangular 
pulse and discards the low -fre- 

e 
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Write for Information Bulletin. 

AMPLIFILM DIVISION 

AIRCRAFT -MARINE PRODUCTS INC. 
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toughest transformers 

"SEALED -IN -STEEL" 

New Equipment 
Une 

AVAILABLE 
IN THREE 

VERSATILE 
CONSTRUCTIONS 

the INSIDE STORY tells why! 
The proof of toughness is on the inside-the actual proof that demon- 
strates why CHICAGO Transformers are preferred by engineers, why 
theyfully meet the express requirements of today's tubes and circuits. 
Here are the "inside facts" of CHICAGO "Sealed -in -Steel" design: 

OExclusive one-piece drawn - 
steel case, unsurpassed for 

strength, moisture -resistance, 
better electrostatic and magnetic 
shielding, mounting ease, and 
streamlined appearance. 

Uniformly -wound precise coil 
structures-cooler operation 

and better electrostatic shielding 
in power units-minimum leak- 
age, optimum coupling in audio 
units. 

©Core of high-grade non -aging 
silicon steel brought to high 

efficiency by scientific heat -treat- 
ing in CHICAGO'S own anneal- 
ing ovens. 

OCore and coil vacuum -impreg- 
nated with varnish. Final 

high -temperature baking achieves 
a perfectly impregnated coil and 
core locked against vibration. 

©All internal free space is filled 
by special, moisture -resistant 

compound. Prevents corrosion 
and helps maintain far cooler 
operation than in conventional 
air -surrounded mountings. 

O.O Checked by quality controls 
at every stage of manufac- 

ture, rigidly inspected, "torture - 
chamber" -tested to insure long, 
dependable life in actual service. 

SEND FOR "NEW EQUIPMENT LINE" CATALOG 
You'll want the full details on CHICAGO'S New Equipment 
Line-the famous Sealed -in -Steel line that offers advanced 
engineering design to fit today's circuits. Lists units for all 
purposes: Power, Bias, Filament, Filter Reactor, Audio, 
MIL -T-27, Modulation, Stepdown and Isolation. Write for your 
FREE catalog today-or gel a copy from your distributor. 

DIVISION OF ESSEX WIRE CORPORATION 

3501 ADDISON STREET CHICAGO 18, ILLINOIS 

H -Type. Steel base 
cover deep -seal 
soldered into case. 
Terminals hermeti- 
cally sealed. Ceramic bushings. Stud - 
mounted unit. Meets 
MIL -T-27 Specifica- 
tions. 

S -Type. Steel base 
cover fitted with 
phenolic terminal 
board. Convenient 
numbered solder lug 
terminals. Flange - 
mounted unit. 

C -Type. With 10" 
color -coded stripped 
and tinned leads 
brought out through 
fibre board base cover. Flange - 
mounted unit. 

HEAT FOR 
ALL TYPES 

OF 
SOLDERING 

With 250 -Watt 

WELLER GUN 

No need to change tools for light 
or heavy soldering. The 250 -watt 

v Weller Soldering Gun does 
both with controlled dual 

heat. 5 -second heating 
saves time and current 

on every jolt. Your 
Weller Gun pays 

for itself 
in a few 
months. 

Check These 

Time -and - 

Money 

Saving 

Features 

TRIGGER -SWITCH CONTROL- Governs heat 
for light or heavy work. Saves power because no 
need to unplug gun between jobs. 

SOLDERLITE-Spotlights the work. Lets you see 
what you're doing at all times. 

5 -SECOND HEATING-No waiting, no wasted 
current. Saves hours and dollars each month. 

LONGER REACH-Lets you get at any job with 
ease. Slides between wiring - into the tightest spots. 

STREAMLINED-Compact and comfortable to 
hold. Pistol -balanced for fast precision soldering. 
RIGID-TIP-Chisel-shaped. More soldering area 
for faster heat transfer. "Over -and -under' termi- 
nals give bracing action. 
DUAL HEAT-Single heat 200 watts; dual heat 
200'250 watts; 120 volts, 60 cycles. 

See the new 250 -watt Weller Soldering Gun today 

at your distributor-or write for bulletin direct. 

SOLDERING GUIDE-Get your new copy of 
SOLDERING TIPS-revised, up-to-date and fully 
illustrated 20 -page booklet of practical soldering 

suggestions. Price l0c at your distri- 
butor, or order direct. 

WELLER 
ELECTRIC CORP. 

806 Packer Street, Easton, Pa. 
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PSin thermal shock -resistance! 

STUPALITH 
low-expansivity ceramic materials! 

This unique ceramic material serves where con- 

ditions of extreme thermal shock prevail, or where 
negative or low positive expansivity is desired. 
Two principal compositions are available on a 

commercial basis: "zero" compositions and non- 
porous compositions having near -zero expansivities. 

Stupalith parts may be made in sizes ranging from 
a fraction of an ounce, to items weighing several 

pounds. Forming is accomplished by pressing, cast- 
ing, extruding or ramming. For parts requiring a 

high degree of dimensional accuracy, precision 
tolerances may be held by machining or grinding 
after firing. Safely used at temperatures up to 2400° F. 

Stupakoff engineers will be glad to work with you 
in selecting a type of Stupalith best suited for your 
applications requiring a material of low expansivity, 
negative expansivity, or resistance to thermal shock. 

PROPERTIES 

of typical Stupalith bodies 

TEST 
Compressive Strength-psi 
Impact Strength-ft. lb./in.2 
Modulus of Rupture-psi 
Moisture Absorption-% 
Bulk Density-gm/cc 
Coefficient of Thermal Expansion 

20°C-500°C-in./in./°C. . 

Thermal Shock 

Power Factor 
Dielectric Constant 
Loss Factor 
Dielectric Strength-volts/mil 
JAN I-10, L Grade 

Send {or Bulletin 

A-2417 
19,880 
0.90 

4,250 
21.5 
1.60 

0.063 x 10-6 
2300°F to 
cold water 

Illustrated bulletin giving more 
complete information on Stupalith 
will be sent upon request. Also, 
samples of Stupalith for testing 
will be gladly furnished. 

A-2209 
60,800 

1.40 
8,000 
0.00 
2.34 

0.85 x 10-6 
900°F to 

cold water 
WET DRY 

0.00492 0.00424 
5.56 5.57 

0.0273 0.0236 - 450.0 
L-3 L-3 

SfCßUJTII 

STUPAKOFF Products for Electrical and Electronic Applications 
ASSEMBLIES-Metallized ceramic induction 
coils and shafts; metallized plates for fixed 
rigid assemblies; ceramic trimmer condensers. 

CERAMICS-Precision-made ceramic products 
for electrical and electronic applications, all 
voltages, frequencies and temperatures. 

RESISTOR CERAMICS-Used for temperature 
indicating or measuring equipment, for infra- 
red light source and for heating elements. 
Complete with terminals, in the form of rods, 
tubes, discs, bars, rings, etc. 

CERAMIC DIELECTRICS-For by-pass, lead - 
through, blocking, stand-off and trimmer appli- 
cations. Temperature compensating Ceramic 
Dielectrics and high K materials. Tubes, discs 

and special shapes, plain or silvered. 

PRINTED CIRCUITS-Amplifiers, couplings, fil- 
ters, integrators. 

SEALS, KOVAR-GLASS--Terminals, Lead-ins; 
Stand-offs-for hermetically sealing and me- 

chanical construction in radio, television, elec- 
tronic and electrical apparatus. Single or 
multiple terminal units, in a wide variety of 
sizes and ratings. 

KOVAR METAL-The ideal alloy for sealing 
to hard glass. Used for making hermetic attach- 
ments. Available as rod, wire, sheet, foil-or 
as cups, eyelets and other shapes. 

STUPAKOFF CERAMIC & MFG. CO., Latrobe, Pennsylvania 
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Bliley Type TC0-1 
Temperature C untro Oven 

l S 

PRODUCTION 
pnnnira-rriox schedules must be 

built on a foundation of ability 
... and Bliley is doing an out- 

standing job of IRonu rulx for 

the defense program. 

Twenty-one years of experience 

help us to give you a better 
product ... when you need it 

... the way you need it. 

CRrsracs 
BLILEY ELECTRIC COMPANY 
UNION STATION BUILDING 

ERIE, PENNSYLVANIA 

THE ELECTRON ART (continued) 

quency component. Due to this in- 
herent characteristic the line 
should pass narrow pulses much 
better than wide ones. To drive the 
line with but one mechanical dis- 
placement, it is necessary to ap- 
proximate a step function with 
practical circuits. 

To measure delays of less than 1 

p.sec accurately an A/R Range Scope 
designed by Radiation Laboratory, 
M.I.T. is used. With this scope it 
is possible to read delays of 0.1 
p,sec without the use of external 
range markers. 

A one-shot multivibrator was 
built to be triggered by a pulse 
delayed six microseconds from the 
start of the horizontal sweep on 
the scope. This allowed a clear 
picture of events occurring at the 
leading edge of the driving step. 
The pulse generator previously 
mentioned was used for basic syn- 
chronization. 

The one-shot multivibrator cir- 
cuit is shown in Fig. 2. The large 
capacitance of the input electrodes 
on the line necessitated a large sud- 
den change of current to preserve 
the leading edge of the step volt- 
age. Two 6Y6 power amplifier 
tubes in parallel are used as a 
cathode follower. This provides a 
high impedance to the multivibra- 
tor and a low impedance to the 
delay line. 

The small 100 -ohm resistor in 
series with the grid of each 6Y6 
prevents oscillations with the sud- 
den change in plate current. A 
frequency of 500 to 1,000 cps is 
used to trigger the circuit. Higher 
frequencies would increase the 

FIG. 2-Step generator used to excite 
barium titanate delay line 

Fora ! 
Thermosetting Plastic 

With ... 

EXCEPTIONAL 
ELECTRICAL 

PROPERTIES 

TOGETHER WITH SUPERIOR 
CHEMICAL RESISTANCE AND 
MECHANICAL PROPERTIES 

The Hysol 6000 Series is an exceptionally 
versatile group of materials which derive 
their properties from the epoxide resins. 
Supplied in cast rods, tubes and sheets; 
as a casting resin; and as a coating solu- 
tion. A variety of formulations can be 
compounded to assure best service in 
specific applications. 

SPECIFICATIONS 
OF THE BASIC CAST RESIN 

Specific Gravity 1 18 -1.20 
Coef. of Thermal Expan.. .. 25-60.4 x 10-6 
Heat Resistance 230 - 250°F 
Water Absorption 24 hrs. 0.10 c 
Rockwell Hardness M Scale 85-95 
Tensile Strength psi 11,370 
Flexural Strength psi 15,540 
Modulus of Elasticity psi 426 x 10-6 
Izod Impact (Ft. lbs. in notch) .45 
Compressive Strength psi 14,100 

ELECTRICAL PROPERTIES 
POWER FACTOR 

60 cycles 0.0011 10° cycles 0 0042 
1 megacycle 0.026 10 megacycles.. 0.035 

DIELECTRIC CONSTANT 
60 cycles 3.88 10, cycles 3 70 

1 megacycle 3.49 10 megacycles ..3.17 
Loss FACTOR 

60 cycles 0.0043 10° cycles 0 015 
1 megacycle 0.091 10 megacycles.. 0.110 

DIELECTRIC STRENGTH 
step by step (y. inch section) 350 Volts/mil 

ARC RESISTANCE 135 seconds 

Write for Technical Bulletins 

L111011 
laboratories, inc. 

OLEAN, NEW YORK 

Plants in Olean, N. Y. and Smethport, Pa. 
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C'2,cuiti `' 3!0 404 oh /V a .._ 

TOROIDAL N D U C T O R S _--------___ 

Q vs FREQUENCY 
TYPE TI -1 

Q vs FREQUENCY 
TYPE TI -2 

34, 

Q vs FREQUENCY 
TYPE TI -6 

q vs FREQUENCY 
TYPE TI -3 

FREED TYPE 

TI -1 
TI -2 
TI -3 
TI -3A 
TI -4 
TI -5 
TI -6 
TI -7 
?I-8 

71-9 
TI -10 
TI -11 
TI -12 
TI -13 

FREQUENCY 

Up to 15 KC 
Up to 75 KC 
Up to 200 KC 
Up to 200 KC 
Up to 15 KC 
Up to 15 KC 
Up to 75 KC 
Up to 75 KC 
Up to 60 KC 
Up to 60 KC 
Up to 60 KC 
Up to T5 KC 
Up to 15 KC 
Up to 75 KC 

SEND FOR NEW COMPLETE CATALOG. 

lf 

Q --FR-EQUENCY TYPE ri 

vs 
FREQUENCY TYPE TI.7 

Q vs FREQUENCY 

TYPE TI -N 

Q vs FREQUENCY 

TYPE TI -le 

Q vs FREQUENCY TYPE TI -12 

FREED TRANSFORMER CO., INC. 
DEPT DE 1718-36 WEIRFIELD ST., 'RIDGEWOOD BROOKLYN 27, N.Y. 

, l/It .:IIUFNCY 
Yi'F lí 13 

FREED TEST INSTRUMENTS - PRODUCTS OF EXTENSIVE RESEARCH 

No. 1010 No. 1020 

Comparison Bridge Megohmmetcr 
No. 1030 Low Frequency 

"9" Indicator 
No. 1060 Vacuum No. 1110A Incremental 

Tube Vo!!°meter Inductance Bridge 
No. 1140 Null Decade Inductors 

Detector 30 CPS to 300 KC 



A responsible 
low-cost source 

of supply for 
quantity users 

hoped wire 
we produce these and any othe- 
special shapes, in all ferrous 
and non-ferrous metals and al- 
loys, to customers' specifications 

up to 3/4" wide and 3/16" 
thick. Tolerances: 

+ .0005 

As one of the country's fore- 
most manufacturers of fine 
quality jewelry chain, our 
plant is equipped with hun- 
dreds of high-speed wire 
drawing and forming ma- 
chines. Many of these ma- 
chines, which were designed 
and built by this organization 
from the ground up, are also 
capable of producing the most 

stampings & 
piercings 

any shape, any type to a uatom.- 
ers' specifications, in all ferrous 
and non-ferrous metals and al- 
loys, within these dimensional 
limits: Over-all size-up to 1". 

Thickness of stock-up to 
1/16". Tolerances. 

+ .0005 

intricate stampings and 
piercings to customers' speci- 
fications. 

Additional facilities 
such as an up-to-date tool 
shop plus complete finishing 
equipment - including tum- 
bling, polishing, heat treat- 
ing - assure you of on -time 
deliveries to meet your de- 
fense work schedules. 

SEND BLUEPRINT OR SAMPLE & QUANTITY REQUIREMENT FOR COST 

COMPARISON & DELIVERY, Z.42 CALL SOUTH ORANGE 2-7600. 

92 burnett avenue, maplewood, n. j. 

LOW FREQUENCY 

RECEIVER 
35 K.C. to 500 K.C. 

Excellent Selectivity 
and Sensitivity 

for 
Special Government 

and 
Commercial 

Communications 
Applications 

SENSITIVITY: Exceeds 1 micro- 
volt over entire frequency range 
and on all antenna input im- 
pedances. 

SELECTIVITY: Approximately two 
percent of operating frequency 
over entire frequency range. 

ANTENNA INPUT IMPEDANCES: 
70 ohms and 600 ohms untuned 
and 300 ohms series tuned. 

REMOTE CONTROL PANEL: 
Available for remote control of 
RF gain and BFO frequency. 

AUDIO OUTPUT: 500 mw to 600 
ohm balanced line. 

Selection of AVC or MVC 
A. F. Gain Control 

Primary Power Source: 115 v. or 
230 v. 60 cycles 

FIXED FREQUENCY OPERATION 
PLUG-IN COIL SETS 

Built to Rigid Government 
Specifications 

Available only in lots of 10 or more 

Prices upon Application 

2649 N. HOWARD STREET 
PHILADELPHIA 33, PA. 
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LITTON INDUSTRIES NEWS 

LITTON JAN -4150 MAGNETRON 

SNAP-ON OPERATION, LONG SHELF LIFE 

WITH LITTON X BAND MAGNETRONS 

Two high -quality pulse magnetrons 
in the 9345 to 9405 me/sec range 
are now being manufactured by 
Litton Industries. Designated JAN - 
4J50 and JAN -4J52, these magne- 
trons require no aging or seasoning. 
Special design and processing have 
resulted in tubes with long shelf life 
and snap -on operation to full power 
immediately after completion of the 
cathode warm-up period. 
These tubes offer either high or me- 
dium power outputs. Litton JAN - 
4J50 is a high -power magnetron 
providing 225 kw minimum peak at 
.001 duty. JAN -4J52 is a medium 
power magnetron offering 65 kw 
minimum peak at .001 duty. Both 

? operate at or beyond ratings. 

MOLECULAR LUBRICANT 

PRODUCTS 

Litton Molecular Lubricant "C" has 
a vapor pressure of approximately 
10-i mm. Hg. at room temperature. 
In the presence of ionization it will 

give an indicated pressure of 10-6 
mm. Hg. Its principal use is in vapor 
pumps and as a lubricant for bear- 
ing operation in vacuum. 
Great care has been exercised in its 
refinement, and the product has a 
very narrow boiling range. The color 
and fluorescence are inherent to the 
material. 
This oil has excellent lubricating 
qualities at temperatures below 
1000 C. and is suitable for use with 
anti -friction bearings operating 
within dynamic vacuum systems. 

Write for price and delivery information. Data subject to change without notice. 

2370 

LITTON INDUSTRIES 
SAN CARLOS, CALIFORNIA, U.S.A. 

OIL VAPOR VACUUM PUMPS 

The Litton Oil Vapor Vacuum 
Pumps are of all -steel construction 
which obviates the possibility of 
glass breakage and substantially in- 
creases the length of service of the 
equipment. 
Boiler and charcoal 
baffles are easily de- 
mountable for clean- 
ing purposes. Litton 
pumps feature re- 
placeable external 
heaters, special cool- 
ing coils and demount- 
able baffles. These 
pumps can be obtained 
in various combina- 
tions with high vac- 
uum valve, with char- 
coal baffle for straight - 
through operation or side opening. 
The Litton pump with charcoal 
baffle (straight -through operation) 
has an ultimate vacuum of 5 x 10-8 
mm. of mercury. The speed (meas- 
ured at 10-5 mm. of mercury) is 75 
to 100 liters. 

NEW LITTON PLANT ADDITION 

Litton Industries has added a new 
building to its plant at San Carlos, 
California. 40,000 square feet of 
space is now used for research, man- 
ufacturing and general offices. The 
new building is windowless con- 
crete -and -glass -block construction, 
completely air conditioned. The in- 
terior is light engineered for opti- 
mum working conditions. 

DESIGNERS AND MANUFACTURERS of: 
Glassworking Lathes and Accessories, 
Vertical SealingMachines,BurnerEquip- 
ment, Precision Spotwelders, Oil Vapm 
Vacuum Pumps, Glass Baking Ovens. 
Vacuum Tubes and Tube Lomponents, 
Magnetrons, HI.ggh Vacuum Molubo Oil, 
Microwave Egáipment. 
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m RIAD jobbers 

can supply 
400 CYCLE 

power components 

from stock! 

RIAD "HS" (hermeti- 
cally sealed) Transform. 

ers. Miniaturized to an 

absolute minimum in 

size and weight. Stand. 

ard MIL cases suitable 

for military prototypes. 

Sturdy! Dependable! 

POWER Transformers, Combined Plate and Filament 

Type Plate Supply Case 
No. AC Volts DC Ma. Filaments No. 

HS -401 500 C.T. 40 6.3 C.T.-1A. EB 
6.3-1A. 

NS -405 600 C.T. 70 6.3 C.T.-2A. GB 
6.3-2A. 

6.3/5-2A. 
HS -407 600 C.T. 120 6.3 C.T.-3.5A. JB 

6.3-3.5A. 
6.3/5-3A. 

HS -415 800/600 C.T. 200 6.3 C.T.-6A. KB 
6.3-6A. 

6.3/5-6A. 
HS -417 800/600 C.T. 300 6.3 C.T.-6A. LB 

6.3-6A. 
'6.3/5-6A. 

'Tapped for 5 volt rectifier use. 

FILAMENT Transformers 

Type Secondary Case 
No. Primary Volts Volts Amperes No 

H5-425 105-115-125 6.3 C.T. 2 Al 
HS -427 105-115-125 6.3 C.T. 5 EA 

HS -433 105-115-125 '6.3 C.T. 5 FB 
6.3 5 

HS -435 105-115-125 '6.3 C.T. 
6.3 

t 6.3/5 

3.5 FB 
3.5 
3 

HS -441 105-115-125 5 C.T. 10 HA 
5 10 
2.5 C.T. 10 

'Series or parallel connection. 
t5 volt tap for filament type rectifiers. 

Filter REACTORS 

Type Current Inductance Resistance Case 
No. DC Ma. Henries Ohms No. 

HS -331 40 4 375 AH 

NS -333 70 3 225 AJ 

HS -335 120 3 150 EB 

NS -339 200 3 105 FB 

11S341 300 2 48 GB 

Write for Catalog 
TR -51 

1 Ao 
TRANSFORMER MFG CO 

2258 Sepulveda Blvd. 

Los Angeles 64, Calif. 

THE ELECTRON ART (continued) 

duty cycle of the 6Y6's above 
normal operating condition. 

The 25,000 -ohm potentiometer 
allows an amplitude control of 
from 0 to 123 volts across the out- 
put. The leading edge of the out- 
put step arose from 0 to 123 volts 
in 0.5 p.sec without the load and 
from 0 to 123 volts in 1.8 p.sec with 

by i -inch electrode. 

Development of a Line 

A step voltage (Fig. 3A) was 
applied to a sample bar (3-i X I 
X 4 inch) prepared in the above 
manner using relay contacts. The 
output voltage appeared on the 
oscilloscope not as a single pulse 
but as a long train of pulses (Fig. 
3B) in much the same manner as 
reported by previous workers. 

VII ~) ' 4 

111111 N ï 

FIG. 3-Oscillograms showing result of 
simple damping 

The same voltage was then ap- 
plied to a thin sheet (31 X 11 X 
0.01 inch) of HaTiO, prepared in 
the above manner. Less spurious 
modes and noises were noticed than 
in the case of the bar although the 
two samples were of the same 
length. The thin sheet was then 
reduced in width to one -quarter 
inch and similarly excited. Less 
spurious modes and noises were 
noted than in the case of the wider 
sample. The ends of the line were 
then tapered and again driven with 
a step function. The extraneous 
pulses were again reduced. 

However, the problem still re- 
mained of distinguishing the direct 
pulse from the spurious modes and 
noises. It was thought that reflec- 

ew Hei 

f 

NOISE 

ELIMINATION 

with 

RF 

INTERFERENC 
UPPRESSION 

FILTERS 

FILTRON IS SPECIFIES 

ON THE MAJORITY OF 

MJOERN AIRCRAFT. 

GOIOEC MISSILES, 

SIGNAL CORPS, 

OPONANCE ANO NAVAL 

EGUIPMEIT 

FILTRON will design 
the right filter for your 
circuit conditions 
lo meet s-ze, weight and 
electrical characteristics - 
and meet specifications 
wi erever RF Interference 
must be eliminated. 

FILTRON'G advanced 
engineerig, due to 

constant research and 
development, with 
FILTRON'S production 
know-how, insures 

qu-SIity components 
to meet your delivery 
rec-uirements. 

Send for our LATEST CATALOG 
on your company letterhead 

RF NTERFERENCE SUPPRESSFON FILTERS FOR 

Motors 
GenerMors 
Inverters 
El is 

Centrals 

Pynamatars 
Poser Plants 
Actuators 
Gasoline 

Engines 
And ether RF Inierlerenre prod+nin, esu.prnent 

0,DEING, 47 -.- n.ere,re 

TF+E enrireeir CO., INC. 
FL.:SHING, LONG ISLAND, N. Y. 

LARGEST EXCLUSIVE MANUFACTURERS 

OF RF INTERFERENCE FILTERS 
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HEART M OF A RECORD -CHANGER 

1 

1 

It's General Industries' turret -type, 3 -speed motor, currently 
being supplied to record -changer manufacturers. 

In this highly efficient design, turntable speeds of 33;/3-45 and 
78 RPM are secured through three separate pulleys mounted 
on a turret plate. By means of a simple lever, the desired 
pulley is brought into contact with the idler wheel. The two 
pulleys not in contact with the idler wheel remain stationary. 

In addition to this turret -type motor, General Industries also 
offers the popular Model TR turret -type, manual 3 -speed motor, 
as well as the Model TS belt -drive 3 -speed motor for both 
manual and record -changer applications. Write today for full 
information on all models. 

General Industries also offers a complete range 
of single and dual -speed phonomotors to meet 
every phonograph and record -changer require- 
ment. Complete details on request. 

The GENERAL INDUSTRIES Co. 

DEPARTMENT B ELYRIA, OHIO 
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Here's why those in the know 

- demand 

Spring for locking mechanism. 

Small coil to release lock. 

Switch controlling coil 
circuits 

16366 Solenoid -18.7 lb. 
minimum pull with 1/2" 
stroke at 24 v. at 1700F. 
Also available with 1-1/6" 
stroke 

1- Main actuating coil 

Ball and sleeve latch 

Cannon type AN receptacle 

Here's a special purpose Cannon D.C. Sole- 
noid, # 16366 for aircraft. Design and 
safety conditions require that the armature 
lock in the actuated position for an indefinite 
time, without relying on a continuous flow 
of current. 

The ingenious ball -and -sleeve latch locks 
the armature as the main coil circuit is broken 
through the built-in switch. When current 
is applied to the smaller coil, motion of the 
sleeve releases the main armature. Study of 
the drawing shows how a smooth -acting, 
positive lock is accomplished. 

This is one of more than 60 different 
Cannon D.C. Solenoids built around 18 

basic coils for either continuous or intermit- 
tent service. Write for Solenoid Bulletin 
free on request. 

CANNON ELECTRIC 
Since 1975 

CANNON ELECTRIC COMPANY 
LOS ANGELES 13, CALIFORNIA 

Factories in Los Angeles, Toronto, New Haven. Great Lakes 

Division, Benton Harbor, Mich. Representatives in principal 
cities. Address inquiries to Cannon Electric Co., Dept. L-120, 

P.O. Box 75, Lincoln Heights Sta., Los Angeles 31. Calif. 

#1154 an intermittent service sole- 
noid, 12v, D.C.-10.5 amps.-stroke 
9/32", weight 13 oz. 

#4440 a continuous service solenoid, 
24v, D.C.-3.6 amp. (starting) .42 
amp. (holding)-stroke %8" weight 
16 oz. 

# 11790 a continuous service sole- 
noid, 24v, D.C.-3.6 amp. (starting) 
.42 amp. ( holding) -stroke %" 
weight 15.5 oz, 

The Nonmlting Silicone Insulating 
and Waterproofing Compound that 
is stable from -70 to over 400 F. 

Meets al: 
Requirements, 
of AN -C -128a 

DUN CORNING 

4 COMPOUND 

Dow Corning 4 applied by brushing to AN con- 
nector receptacle of pilot', "jack boa" prevents 
interference caused by moisture at this critical 

tion in aircraft communications system. 

Dew Corning 4 applied by brushing to AN con- 
nector em V. H. F. Transmitter/Receiver excludes 
moisture without appreciable change in resist- 
ance across properly mated pin and socket 
Connections.. 

Arrows show where Dow Corning 4 is used an 
variable inductance rollers in a Collins - 
Western Electric V. H. F. Transmitter Receiver 
to lubricate, minimize resistance and reduce 
leakage losses. 

Photos courtesy Braniff International Airways. 

Mora waterrepellentthan paraffin, Dow 
Corning 4 Silicone Compound is high y 

resistant to oxygen, ozone and deteri- 
ration caused by corona discharge. 

7ada. f for your copy of 
our new booklet on Dow Corning 4 

Compound. Address Department BD. 

ON CORNING 

C!ORPORAiPON 

MIDLAND, MICHIGAN 
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THE I%'e/vCLARE RELAY... 
a small, highly sensitive relay 

designed for efficient operation on low power 

SPECIFICATIONS of 
CLARE Type "N" RELAY 

or double -wound. Double wound 
re concentric and hove four termi- 

nals Iwo for each windin 

Single- or double -arm. Armature has high 
lever ratio (approx. 3:1) and no air gap. 

terms A to C. Maximum of 10 springs 
p leup. 

Cade No. 4 standard unless load condi- 
tions require different contact material. 

ure end of telo 

- MEMSION. 
eng . ' the 1h2". Height: Min. 

(with two contact springs): 1l("; Max. (with 
ten contact springs): 1%". 

WET i041.11MalkaiGHT 

(aPProx.); double -arm. 
3 or. (approx.). 

111 LAR 
MOUNTING 

holes on 99s" centers. 
tccated so mounting screws cannot foul 
«H.«H. 

CLARE Type "N" Relays are designed for operation on 
extremely low power. A close -coupled magnetic circuit, 
generous use of magnetic iron, and unusually efficient coil 
design give high sensitivity while retaining high contact 
pressure (minimum 30 grams) and adequate contact gap 
(minimum 0.015") . 

Other important advantages include small size, light 
weight, and especial adaptability to hermetic sealing. 
Type "N" Relays having not more than 14 terminals for coil 
and contact springs can be hermetically sealed in 
enclosures of extremely small size. 

For more detailed information on Clare Type "N" Relays 
you are invited to write for Bulletin No. 109. Clare sales 
engineers are located in principal cities. Call them or write 
C. P. Clare & Co., 4719 West Sunnyside Avenue, Chicago 30, 
Illinois. In Canada: Canadian Line Materials, Ltd., 
Toronto 13. Cable Address: CLARELAY. 

*With a 10,000 -ohm coil, 1 Form C contact (spdt), and a 

standard adjustment, this relay will operate on less than 

50 milliwatts. With a 450 -ohm coil and four Form C con- 

tacts (4pdt), it will operate on 7/10 watt, even under 

conditions of vibration and high ambient temperature. 

Clare Type "SN" Hermetically Sealed Relay 

Shown above is one of the hermetically sealed steel 
enclosures in which the Type "N" Relay can be sealed. 
Dimensions are: Length: 1-7/16"; Height: 2-1/16"; 
Width: 15/8'. Net weight of relay having 12 contact 
springs, six in each pileup, is 5 oz. (approx.). Note con- 
nection diagram clearly and permanently imprinted on 
base of enclosure by silk screen process. 

Write for CLARE Bulletin No. 109 

RELAYS 
First in the industrial Field 



RELIABLE 

ERFORMA 

ndustry's demands for sturdy, 
dependable crystal components 

are many ... and so are 
the Reeves -Hoffman Units 

to meet them. 

Every Reeves -Hoffman Quartz 
Crystal Unit is built with 

the same exacting care to meet 
the most precise commercial 

and military specifications 
from 16 kc to 100 mc. 

When you buy, 
be sure to specify... 

REEVES-HOFFMAN .. . 

/./ ///// 
a:' 

Ttse finest name in crystal 

PEEVES-HOFFMAN 
`P 

CARLISLE 2, PENNSYLVANI 

LICENSED UNDER PATENTS DF THE 1El1: SYSTEM 

THE ELECTRON ART (continued) 

tions from the receiving ends might 
be cancelling part of the direct 
pulse, since electrodes were placed 
at the ends of the specimen. A 
sample was prepared with two 
separate electrodes on each end. 
The contacts were then placed on 
the inner pair of electrodes. It 
was hoped that, since the electrodes 
were the same distance from each 
end, the multiple reflections would 
cancel out leaving only the direct 
pulse. 

Results obtained from this pro- 
cedure were inconclusive. The 
maximum length obtainable of the 
sheets was only three and one-half 
inches. The sheets were one and 
one-half inches wide. A wide vari- 
ety of dimensions might have given 
more definite results. 

Damping 

Clay from a child's modeling set 
was then used as a damper on a 
similar sample. The specimen was 
covered with a coating of clay ap- 
proximately I's inch thick and 
mounted on fiber board. The train 
of spurious pulses that follow the 
direct pulse were almost completely 
damped out (Fig. 3C). It was 
affirmed, as might be expected, that 
the first pulse of the train is the 
direct pulse. 

This experiment was repeated 
with coatings of paraffin being used 
instead of the clay. Both thin and 
thick coatings were used. The 
results obtained were similar to 
that obtained with the clay. The 
heavier coating gave greater damp- 
ing not only to the extraneous 
pulses but also the direct pulses. 

Testing the Line 

Tests were made with pulses of 
various widths with electrodes of 
various widths. These preliminary 
measurements seem to indicate that 
there is an optimum pulse width 
for each electrode width. Further, 
this test indicates that the output 
voltage amplitude is a function of 
width of electrode. The line used 
is shown in Fig. 4A. The width of 
the pulses used was 1, 2.5, 10 and 
50 p.sec. 

A slotted line was then con- 
structed as shown in Fig. 4B. Re- 
sults obtained from tests indicate 
that a line of increased length with - 

fM 
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How to make a Magnetic Core 
that's really small? 

Write for 

BLUE SHEETS 
on Allegheny Ludlum 
Electrical Materials 

Complete, laboratory - 
certified data on each 
grade-its physical prop- 
erties, electrical charac- 
teristics, uses, methods 
of handling, etc. Write 
for Blue Sheets on the 
materials in which you 
are interested. 

ADDRESS DEPT. E-24 

. . . use PfRdiENDUff 
When the conditions of service make 
it imperative for you to hold the size 
and weight of magnetic cores at an 
absolute minimum, that's the place to 
use Permendur. With this material 
you can push the flux density up to 
20 kilogausses, and practically elimi- 
nate weight as a consideration. 

Along with its suitability for cores 
wherever the premium is laid on 
compactness, Permendur is just the 
thing for sonar magnetostriction 
applications too. We maintain 
proper annealing facilities for this 
alloy. Write for technical data on it, 
and let our engineers help you to 
cash in on its possibilities. 

LLEGHENY 
UDLUM 

STEEL CORPORATION 
Pittsburgh, Pa. 

cSeel/L1a.F.«o 

ELECTRICAL 
INDUSTRY waD 1f0) 
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FOR MILITARY APPLICATIONS 

aaYiHEow 

CUSTOM-BUILT 
TRANSFORMERS 
Since 1927, Raytheon has 
been a leading producer of 
custom-built magnetic com- 
ponents for military and 
commercial applications. 
Typical units include: single 
or polyphase power trans- 
formers, pulse transformers, 
blocking oscillators, servo 
transformers, chokes, audio 
components, filters, satu- 
rable magnetic components, 
etc. Cased or open types to 
meet the most exacting MIL 
specifications as well as 
Underwriters' Laboratories 
and R.M.A. requirements. 

NEW, ULTRA COMPACT, Raytheon 
miniature audio type transformers with 
new patented, compression terminals. 
Designed for minimum space require- 
ment and assembly ease in communica- 
tions equipment: 

FOR POSITIVE VOLTAGE CONTROL 

Designs available in ratings from 5 to 
10,000 watts. A wide range of catalog 
types, or custom -engineered to meet 
special needs. 

WRITE FOR 

RAYTNE 

VOLTAGE 
STABILIZERS 

The first choice of manu- 
facturers of electrical equip- 
ment for more than two 
decades. Compact, rugged, 
light weight and with no 
moving parts, they can be 
built into equipment or used 
as an accessory. Compen- 
sates for widely varying in- 
put (±15U) within 1/20 
second; maintains voltage 
within ±1% of rated out- 
put. Insures peak perform- 
ance of any AC operated 
electrical equipment. 

COMPLETE INFORMATION 
Address Magnetic Components Division, Dept. 6460-A 

RAYTHEON MANUFACTURING COMPANY 
Waltham 54, Massachusetts 

STATHAM 
DYNAMICALLY 

BALANCED 
TRANSDUCER 

MODEL P69 

The Model P69 pressure transducer is designed 
for long life and excellent performance under con- 
ditions of vibration and acceleration such as are 
encountered in flight test and guided missile ap- 
plications. This dynamically balanced, tempera- 
ture compensated transducer is offered for the 
measurement of gage, differential, or absolute pres- 
sure. The toll bridge of the transducer will 
operate successfully with a wide variety of con- 
trolling, indicating, recording and telemetering 
circuits. 

Please Request Bulletin No. 3.3 

We invite correspondence with 
our engineering staff when you are 
considering Ins!r umeutatlon for 
the measurement of acceleration, 
pressure, force or lhplacement. 

SCIENTIFIC 
INSTRUMENTS 

STATHAM 

LABORATORIES 

12401 WEST OLYMPIC BLVD. 
LOS ANGELES 64, CALIFORNIA 

SOLVE YOUR 
WIRING 

PROBLEMS 
In almost endless variety of 

:olors, sizes and specifications to 
your order, Runzel products will 
assist you in your wiring problems. 

Shielded wire and cords . 

popular hook-up and lead-in wire 
. speaker cords and all types of 

insulated wire products. 
Geared for fast production . 

Centrally located ... our facilities 
service are unexcelled. 

samples. 

RUNZEL 
CORD & WIRE CO. 
4723 Montrose Avenue 

Chicago 41, Illinois 
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They're headed for 

new frontiers 

At the Laboratories' school for commu-,ications development 
training, the curriculum includes elsetronics, oscillations 
and waves, switching and transmission. Each subject is di- 
rectly keyed to She latest fields of telephone research. 

EACH year the Bell System selects hundreds of 
engineering graduates from technical schools, to 
find the answers to communications problems 
through the application of science and tech- 
nology. A specifically qualified group joins Bell 
Laboratories to develop tomorrow's telephone 
system - also, in the present emergency, more 
powerful electronic devices for the armed services. 

They come - thanks -to the competence of our 
nation's educators-with an excellent grounding 
in fundamentals. To equip them still further, the 
Laboratories operate a school at graduate level 
for advanced communications. 

The new men receive an intensive course in 
the latest theory and techniques. At the same 
time they take their places as members of the 
Technical Staff doing responsible work which, 
with their classroom instruction, reveals where 
they can make the most of their aptitudes. 

Vlore than ever America's future must depend 
on men and women who are trained to think far 
ahead in technology whether for tomorrow's 
telephones or national defense. By helping them, 
Bell Telephone Laboratories help make Amer- 
ica's telephone system the world's best, help the 
armed forces keep our country strong. 

BELL TELEPHONE LABORATORIES 
Exploring and inventing, devising and perfecting, for continued improvements and economies in telephone service. 



Cult antenna problems are made easy 

through Ward's 25 years of 

Antenna Engineering Experience 

Illustrated here is an antenna designed by Ward for 

Harvey -Wells Electronics. 

The problem involved designing a collapsible antenna, for 

a test -set signal generator, usable in either horizontal or 

vertical position, without adjusting the equipment. 

The answer is a Ward -designed antenna-with a swivel 

mount, permitting the antenna to be quickly swung from 

horizontal to vertical position. By the use of seven sections, 

the 331/2" antenna telescopes into 61/2" long with .500" 

maximum O.D. Full hard brass tubing, chrome plated, is 

used throughout. A stainless seel ball tops the antenna 

tip for easy extending or collapsing the unit. 

With Ward-you get top engineering plus facilities for 

producing one to thousands of units. 

Why don't you save valuable time and expense by having 

Ward make your hard antenna problems easy! 

THE WARD PRODUCTS 
CORPORATION 

Division of The Gabriel Co. 

1523 E. 45TH ST., CLEVELAND 3, OHIO 

IN CANADA 
ATLAS RADIO CORPORATION LTD. 

Toronto, Ont. 

WORLD'S LARGEST AND OLDEST EXCLUSIWE MANUFACTURER OF ANTENNAS 

THE ELECTRON ART (continued) 

FIG. 4-Two typical BaTiO, delay line 
configurations 

out much increase in noises can be 

obtained from a given specimen in 

this manner. 
To preserve the pulse shape with 

a minimum of distortion, pulse - 
modulated carriers of several 
frequencies were used. Optimum 
carrier frequencies are in the 
neighborhood of 100 kc. 

Conclusions 

The construction of a delay line 
from a thin sheet of barium titan - 
ate is realizable. A method, not 
necessarily the best one, is sug- 
gested in the preceding pages for 
the preparation of such a line. 

Less spurious modes are obtained 
from a thin sheet delay line of 

BaTiOs than from a similar line 
having a thickness twenty-five 
times as great. Less spurious 
modes are obtained from a thin 
sheet delay line of BaTiO3 having 
a narrow width than from a simi- 
lar line having a width four times 
as great. Spurious modes and 
noises obtained from a delay line 
constructed from a thin sheet of 
BaTiO, can be damped out by the 
use of clay or similar material. 
Polarizing a sample of BaTiO, for 
a period in excess of one hour has 
negligible effect. Carriers are 
effective in reducing distortion of 
pulses over ten microseconds in 
width. 
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WO -57B 
3" OSCILLOSCOPE 

I Sensitivity -30 millivolts rms 
per inch deflection. 

i Response-Flat within -2 db 
from dc to 500 Kc. 

4 Tilt and Overshoot-Permits 
square -wave reproduction up 
to 100 Kc. 

i Input Capacitance - Only 9.5 
uut with WG-2I6A probe. 

Trace Expansion - Two times 
screen diameter. 

Vertical Amplifier -Two - 

stage, direct -coupled, push- 
pull. 

Linear Sweep Range- 15 to 
30,000 cps. 

Preset Sweep Fositions-For 
instant synchronizing with 
horizontal and vertical sync 
pulses. 

Plus and Minus Sync-For quick 
lock -in on either "upright" or 
"inverted" pulses. 

60 -Cycle Sweep-With phas- 
ing control. 

Plus & Minus Sync-For easy 
lock -u i of "upright" or "in- 
verted" pulses. 

Preset Sweep Positions-For in- 
stant synchronizing with "H" 
and "V" sync pulses. 

DC Amplifiers-Identicr.l in 
both vertical and horizontal 
sections. 

WO -56A 
7" OSCILLOSCOPE 

Sensitivity -10.6 rms millivolts If 
per inch deflection. 
Frequency Response-Flat with- 
in -6 db from dc to 1 Mc. 

Square -Wave Response - 
. Negligible tilt and overshoot 

for square waves up to 100 itc. 

Attenuators - Frequency - 
compensated, and voltage 
calibrated. 

-!, 
_ 

414s 

vso "-sE4, P rEo 
cE 

Both 'scope come fully equipped with 
direct probe and cable, low -capacitance 
probe, ground lead, and alligator clip. 

of these famous RCA 'scopes 

designed for professionals 

The RCA WO -57B is a compact, lightweight oscillo- 
scope; an excellent portable instrument for laboratory, 
factory or shop use. It is the first inexpensive quality in- 
strument wholly equipped to handle every TV and radio 
service job. 

Direct -coupled amplifiers are used to provide low - 
frequency response flat down to dc. Excellent low -fre- 
quency square -wave reproduction, essential for correct 
sweep alignment, is thus assured. Good square -wave 
response up to 100 Kc enables the WO -57B to reproduce 
blanking and sync pulses for dependable television ser- 
vicing in the shop or in the field. 

You will find the RCA WO -57B equipped right down 
to the last detail ... including a nickel -iron -alloy shield 
surrounding the C -R tube to minimize hum pickup. 

Ask your RCA Test Equipment Distributor for 
complete technical data folders, or write 
RCA, Commercial Engineering, Section 42LX, 
Harrison, New Jersey. 

The RCA WO -56A has design features which make it 
a versatile instrument for use in servicing and develop- 
ment work on circuits for television, radio, audio, and 
industrial electronic applications. 

Its two identical dc push-pull amplifiers have equal 
phase -shift characteristics and ample output and gain to 
provide three -times horizontal -trace expansion. Wide - 
range centering allows any portion of the expanded 
trace to be observed for detail. 

The 'scope includes practical refinements such as a 
magnetic shield for the C -R tube, retractable light shield, 
line -frequency sweep with phasing control, voltmeter - 
type range switch for making peak -to -peak measure- 
ments, and dual concentric controls for coarse and fine 
adjustments of gain, sweep, and sync functions. 

RADIO CORPORATION of AMERICA 
TEST EQUIPMENT HARRISON. N.J. 
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GAIR 
SHIPPING 

CONTAINERS 
Eliminate Many 

Hazards of Shipping 

Gair Corrugated Containers are 
so scienti=irca ly constructed that 
they offer the utmost PROTEC- 
TION against the many hazards 
of shipping....truly amazing how 
they withsrasnd tremendous knock- 
ing about cnd rough usage. 

Without obligation Robert Gair 
offers a be ping hand in solving 
shipping container problems. 

evR'TE TODAY 

for technical information. 

mÍß .Do..LL.04, 

ROBERT GAIR COMPANY, INC. 
3 155 EAST 44TH STREET, NEW YORK TORONTO 

PAPERBOARD EOLDlIi1G CARTONS SHIPPING CONTAINERS 

AIR SPACED ARTICULATED 

R.F. CABLES 

THE LOWEST EVER 
CAPACITANCE OR 

ATTENUATION 
We ore specio//y orgon jedfohand/e 
direct e,, uiries from overseas ant 

t49 MMED/ATE DEL//'ER/ES FOR USA. 

Bri/edindollors .Settlement 6y your cheek. 

Patents RegdrradeMoik. 

ATTE N. 
LOW 

IMPED ATTEN. LOADG. 
db100 X.w. . (l ry. Oh/11f 100.Hr1 

A.I. 74' 1 7 0.11 0.36 
A2 74 1.3 0.24 0.44 
A 34 73 0.6 4.5 0.88 

TRANSRADIO LTD 
CONTRACTORS TO HM.COVERNMENT. 

138A CROMWELL ROAD. LONDON S.W.7 ENGLAND 

CABLFJ."TRANJRAD LONDON. 

LOW 
CAPAC. CAPAC. IMPED. 

A 
EN. 

Type' m2 /j? Ohms. too 
OD 

CI 
PCI 

7.3 150 2.5 0.36 
9f).2 132 3.1 0.36 

C 11 6.3 173 3.2 10.36 
C2 6.3 171 2.15 0.44 

C 2 2 5.5 184 2.8 0.44 
C? 
C33 
C44 

5.4 197 
4.8 220 
4.1 252 

1.9 
2.4 
2. 1 

0.64 
0.64 
1.03 

RICH POWER 
FLEXIBLE 

PROTOCELL 
CABLE 

UNBRAK0 

heads won't 
twist off, either 

Controlled fillet and continu- 

ous grain flow, following the 

contour of the UNBRAKO 
head, eliminate the straight 
planes of weakness along 
which shear can occur. Heads 

are stronger, won't twist off. 
And both heads and threads 

have higher tensile and greater 
resistance to fatigue. 

Write for your 
UNBRAKO Catalog. 

SPS 
STANDARD PRESSED STEEL CO. 

JENKINTOW N 10, PENNSYLVANIA 
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AGAIN 

SERVOS 
ACTUATORS 

Has the Answersf 
TO YOUR 

FRACTIONAL 

H.P.MOTOR 
PROBLEMS 
Electric motors to meet exacting require- 

ments have been a specialized business 

of OSTER for more than 25 years. 

A highly qualified engineering and pro- 

duction personnel which helped to 

solve your fractional h.p. electric 

motor problems in the last war makes 

fully available to you once again al 
engineering and manufacturing skill 

known for service, quality and dependa- 

bility. A staff of trained field engineers 

is at your disposal. Call on us! 

BLOWERS 
GEAR REDUCERS 
ELECTRO 
MECHANICAL 
ASSEMBLIES 

JOHN OSTER 
MANUFACTURING COMPANY 

AVIATION DIVISION 
RACINE, WISCONSIN 
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THE ELECTRON ART (continued) 

epW TO EeEP 
CLEAR 
ERpSURE %HOST 

Specify Arkwright Tracing Cloth, and you'll get 

clean, clear, "ghost4free" blueprints no matter 

how often you eras,ethe drawing. 

You can re -ink raor-sharp lines on Arkwright 

cloth without "fehering" or "blobbing". More im- 

portant, you can be sure that drawings will never 

become brittle, opaque or paper -frayed with age. 

hey're good reasons for you to remember: 

if your work is worth saving, put it on 

Arkwright Tracing Cloth. Want a sample? 

Write Arkwright Finishing Co., Industrial Trust 

Bldg., Provid n 

, 

AMERICA'S STANDARD FOR ._s VE': 30 Y ARS 

search, M.I.T., March 1950. 
W. P. Mason, Electrostrictive Effect in 

Barium Titanate Phys. Rev., p 869, 72, 
1947; Electrostrictive Effect in Barium 
Titanate Ceramics, Phys. Rev., p 9, 74, 
1948; Piezoelectric or Electrostrictive ef- 
fect in Barium Titanate Ceramics, Phys. 
Rev., p 1,398, 73, 1948. 

B. Matthias and A. von Hippel, Sturc- 
ture, Electrical and Optical Properties of 
BaTiOs, Phys. Rev., p 268, 73, 1948. 

Private communication from W. P. 
Mason to Leonard M. Orman, Nov. 16. 
1950. 

Second Interim Engineering Report on 
the Investigation of Barium Titanate for 
Delay Lines for the period May 1, 1950 to 
Aug.1, 1950. 

First Interim Engineering Report on 
the Investigation of Barium Titanate for 
Delay Lines, Report No. 9,409. Hazeltine 
Electronics Corp., May 10, 1950. 

Measuring Maximum 
Frequency Deviation 

BY ROBERT G. ROCKWELL 
Hughes Aiºera ft fa. 
Cairn. Cifa, Calif. 

A FREQUENCY -MODULATED system 
quite often necessitates accurate in- 
formation about the frequency de- 
viation. Present methods are based 
on the fact that the sidebands (de- 
tected by a spectrum analyzer, for 
instance) have amplitudes that may 
be mathematically computed by the 
use of Bessel functions. 

The accuracy of this older 
method depends on (1) accuracy of 
the computations, (2) accuracy of 
the carrier frequency and the mod- 
ulating frequency, and (3) absence 
of amplitude modulation. 

When there is amplitude modula- 
tion, the pips as presented on the 
spectrum analyzer do not have their 
proper (computed) amplitudes. The 
method described in this paper, 
however, is applicable even with 
strong amplitude modulation and is 
recommended also under conditions 
where a -m is no problem, but the 
frequency deviation must be suffi- 
ciently high. 

Figure 1 is a block diagram of 
the equipment used in determining 
the amplitude of a modulating volt- 
age needed to produce a desired 
frequency deviation. Two assump- 
tions, or conditions, must be met 
before continuing the experimental 
procedure after the equipment has 
been set up. (1) The source to be 
frequency-modulated-for example, 
a klystron (as in the block dia- 
gram)-must be heated sufficiently 
so that there is negligible fre- 
quency drift with time. (2) The 
same characteristics as those de- 
sired in practice should be used in 
the experiment: that is, in the case 
of a klystron, peak -of -the -mode op - 

4 
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4. 

Where mechanical precision 

means electrical accuracy 
There's more to a precision potentiometer than 
accurate windings. In order that the required 
high electrical tolerances be held, it is absolutely 
essential that such parts as the shaft, mounting 
plate, and housing be designed and built for 
highest mechanical accuracy. 

At Fairchild, we've concentrated on building 
The exumple below is but one case of how this extra 

precision equipment of all kinds for more than 
thirty years. Our engineers d craftsmen eat, 
drink, and sleep precision. Since our first poten- 
tiometer was produced, we've made it a practice 
to carefully control every phase of manufacture 
by building in our own plant every part that af- 
fects accuracy. 

mechanical precision assures highest electrical accuracy. 

CRUCIAL PRECISION IN A RADAR CONTROL ASSEMBLY The gears on 
this radar control assembly were precision ct.t to eliminate backlash and 
binding, but the care that went into their manufacture could have been 
completely nullified if the potentiometer coupled to them was not mechani- 
cally precise. In this case, overall accuracy is assured by using a Fairchild 
precision unit. 

Like all Fairchild potentiometers, this one has a shaft that is centerless 
ground from stainless steel to a tolerance of +.0000, -.0005 inch. Its radial 
shaft play is held to .0015 inch F.I.R. or better and concentricity of shaft to 
pilot bushing is .0025 inch F.I.R. or better, depending on type. Shaft to 
mounting -plate squareness is held to .001 inch per inch. 

The windings of all Fairchild potentiometers 
are custom-made on special Fairchild -designed 
machines. Guaranteed functional tolerances are 
-±-0.5% for linear windings, -±-1.0% for non- 
linear windings-even better in some cases. 

A COMPLETE LINE EXPERTLY DESIGNED AND BUILT TO 

PROMPT ATTENTION TO SAMPLE ORDERS. Prompt, ex- 
pert attention to special potentiometer problems is 
yours by merely dropping us a line. Our Potenti- 
ometer Sample Laboratory is set up explicitly to fill 
such needs. Where sample orders are requested, 
quick delivery is assured. Write today, giving com- 
plete details to Fairchild Camera and Instrument 
Corporation, 88-06 Van Wyck Boulevard, Jamaica 
1, N. Y. Dept. 140-2041. 

INDIVIDUAL SPECIFICATIONS 

7R C-!!/ZD 
PRECISION POTENTIOMETERS' 
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SE RVOTHE RM PRODUCTS 
BOLOMETER AND 
PREAMPLIFIER 

Thermistor bolometers we FAST, sensi- 

tive INFRARED and HEAT detectors. Especially 

RUGGED for industrial, scientific, and military 

applications. PREAMPLIFIER provides NOISE - 

FREE initial amplification and mount. 

THERMISTOR 
POWER SUPPLY 

Provides voltages required by 

BOLOMETER bridge and PREAMPLI- 

FIER. Regulated and filtered permit- 
ting THEORETICAL NOISE LIMITS of 
amplification, while operating from 
60 CYCLE line. 

SERVO CORPORATION 
OF AMERICA 

DEPT. E-12 NEW HYDE PARK, N.Y. 

/Veto BIRTCHER TUBE CLAMP 

FOR MINIATURE TUBES 
POSITIVE PROTECTION 

AGAINST LATERAL AND 

VERTICAL SHOCK! 

all one piece and requires no welding, brazing or soldering at any point. 
If you use miniature tubes, protect them against lateral and vertical shock 

with the Birtcher Tube Clamp (Type 2). Write for sample and literature. 
Builder of millions of stainless steel Locking Type Tube Clamps for hundreds 

of electronic manufacturers. 

The New Birtcher Type 2 Tube 
Clamp holds miniature tubes in their 
sockets under the most demanding 
conditions of vibration, impact and 
climate. Made of stainless steel and 
weighing less than %Z ounce, this 
New clamp for miniature tubes is 
easy to apply, sure in effect. The base 
is keyed to the chassis by a single 
machine screw or rivet...saving time 
in assembly and preventing rotation. 
There are no separate parts to drop 
or lose during assembly or during 
use. Birtcher Tube Clamp Type 2 is 

BIRTCHER eaz,i47auort 
5087 HUNTINGTON DRIVE LOS NGFLES 32 

DYNAMIC 

ANALYSIS 

Opportunities for man 

qualified to head group 
engaged in Guided 

Missiles guidance sys- 

tems, analysis and de- 

sign, Servo -Mechan- 

ism Theory, Aero 

Elasticity and simu- 
lator work. A prom- 
inent and responsible 
position for a man 
with applicable techni- 
cal, supervisory and 
leadership qualifica- 

tions. 

Write in confidence to 

MR. RALPH BICKFORD 

Industrial Relations Manager 

ENGINE AND AIRPLANE CORPORATION 

AIRCHILD 
Gaiaidiiioceed 

itei-je,:it. 

FARMINGDALE, L. I., N. Y. 
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Boost 
feeble 

input signals 

with 

Stnsitiol ultra -sensitive relays 

How many devices do you know of that use an amplifier to boost 
a feeble input signal up to where it will operate a relay? Most of 
them would be more reliable ... more compact ... more eco- 
nomical-if the amplifier could be omitted. 

It can be omitted! For rugged Weston Sensitrol Relays operate 
reliably on input signals as slight as 1 millivolt or micro- 
ampere, handle substantial wattage at 110 volts! They require 
no power for excitation. 

Engineering assistance is freely offered to help you adapt these 
Sensitrol Relays to present products, or any new problems you 
may have in mind. Simply consult your nearest Weston Repre- 
sentative, or write Weston Electrical Instrument Corporation. 
595 Frelinghuysen Avenue, Newark 5, New Jersey ... manu- 
facturers of Weston and TAGliabue instruments. 

11TESTO%4t 

A Type for Every Need 
So sensitive that they operate di- 

rect on the output of a photo -elec- 

tric cell or thermocouple, Sensitrol 

relays enable the instrument engi- 

neer to dispense with amplifiers, 
vacuum tubes and auxiliary power 
supplies. Single or double con- 

tacts, fixed or adjustable, manual 
or solenoid reset. Be sure you have 

a copy of Bulletin B -25-B, which 

gives detailed data on Sensitrol 

and other Weston relays. 
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*, TROUBLE -SHOOTS A POWER LINE 
Giant transmission lines require constant maintenance and replacement. 

Magnecord Tape Recorders help in this full-time job by checking the 

hum of high voltage transformers. Magnecord sound analysis of this 

hum pin -points trouble spots along miles of power lines ... cuts 

maintenance costs and assures safe delivery of needed power. 

Whatever your recording problem - in the laboratory or in field tests - 
Magnecorders offer greater fidelity and precision. Available for subsonic, audio 

and supersonic research, Magnecord can fill your most exacting requirements. 

Used by more engineers flan al other 

professional tale re:crders conbined 

HIGH FIDELITY TAPE REKORDERS FO: INDUSTR 

Write for PEW CATALOG 

MAGNECORD, INC., DEPT. EA -12 

360 N. Michigan Avenue, Chicigo 1, Illinois 

Send me further infornotion on Mamecord tope 
recording for Indust ial "SoJnd- Research.. 

Name.. 

Company 

Address 

City- Zone ... Stets- 

CONSERVE 

MATERIALS 

THE ELECTRON ART (continued) 

WATT- 
METER 

POWER 
SUPPLY 

VTVM 

POWER 
DETECTOR 

KLYSTRON 

DIRECTIONAL 
COUPLER NO.2 

A -F SIGNAL 
GENERATOR 

FLAT 
LOAD 
WITH 

CRYSTAL 

FLAT 
LOAD 

DIRECTIONAL 
OUPLER NO I 

R -F SIGNAL 
GENERATOR 

MAGIC 
TEE 

DETECTOR 

SPECTRUM 
ANALYZER 

FLAT 
LOAD 

FIG. 1-Block diagram for accurate 
method for determining the modulating 
voltage amplitude needed for a maxi- 

mum frequency deviation 

eration. (This condition explains 
the inclusion in the equipment of 
directional coupler No. 2, the power 
detector, and the wattmeter. These 
units could presumably have been 
omitted if the d -c repeller voltage 
for peak -of -the -mode operation 
were accurately known). 

Figure 2A illustrates the scope 
presentation of the pip represent- 
ing the peak -of -the -mode, or car- 
rier frequency f of the klystron, as 
seen on the scope of the spectrum 
analyzer. 

The next step in the procedure 
is to impedance -modulate at an r -f 
rate the crystal in one of the side- 
arms of the magic tee. The r -f 
frequency of the modulation was 
chosen equal to the desired maxi- 
mum frequency deviation f a. Side - 
band amplitudes corresponding to 
the amplitude of the r -f generator 
output were present on the oscillo- 
scope. The spectrum analyzer was 
so adjusted, however, that only the 
first sideband on either side was 
visible as a pip, as illustrated in 
Fig. 2B. 

After having established the con- 
ditions presented in Fig. 2B, the 
klystron itself was frequency -modu- 
lated. If the modulation index is 
sufficiently high, all of the signifi- 
cant 'sidebands will be within the 
maximum frequency deviation lim- 
its.' Hence it is readily apparent 
what the maximum frequency devi- 
ation is f g as seen on the oscillo- 
scope. The conditions existing, 
when the a -f modulating voltage is 
smaller than the amplitude produc- 
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 G -E ignitrons control resistance welders of all 
types, in all industries. The newest field of appli- 
cation is 3 -phase welding. 

G -E ignitrons regulate large d -c motors, such 
as those which drive this Dallas News press 
shown below. 

IGNITRONS are doing more and more BIG jobs! 
As an electronic designer, it will profit you to know 

the full, wide scope of these tubes in industry, because 
-having no moving pats-ignitrons need no mechan- 
ical upkeep. 

SERVICE LIFE IS SO LONG it may be measured in years. 
Ignitrons are steel tubes, tough and shock -resistant! 

STURDINESS AND VERSATILITY are such that new uses 
for ignitrons are constantly developing. One important 
application today is 3 -phase welding control. G.E. has 
off the press a new descriptive bulletin on Ignitron 
GL -5822-a tube specially designed for 3 -phase weld- 
ing. Wire or write for ETD -157. Electronics Division, 

Section 8, General Electric Company, Schenectady 5, N. Y. 

G -E ignitrons serve in high -volt 
age rectification. Example: this spe- 
cial synchrotron power -supply unit 
for M.I.T. 

G -E ignitrons serve in low -voltage 
power rectification, as in this mining 
type rectifier for Vinton Coal and 
Coke Company. 

GENERAL ELECTRIC 
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FOR YOUR PANEL 
A NOVEL and UNIQUE CIRCUIT IN3ICATOR 

DESIGNED FOR NE -51 NEON LAMP 

For 110 or 220 volt circuits 
The required resistor is 

an integral part of this assembly 
-"built-in." 

RUGGED DEPENDABLE 
LOW IN COST 

PATENTED: No. 2,421,321 
Cat. No. 521308-997 

WILL YOU TRY A SAMPLE? 
'Write on your company letterhead. We will act at once. 

No charge, of course. 

SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many are especially 
,made and approved for military use. We pride ourselves 

on prompt deliveries-ary quantity. 
ASK 'OR OUR APPLICATION ENGINEERING SERVICE 

Foremost Manufacturer of Pilot Lights 

The "DIAL LIGHT COMPANY of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. SPRING 7-1300 

Special CENTRIFUGAL BLOWERS 
for Maximum CFM High Shock Critical Mounting 

Designed at 
low cost to 
meet your 
specifications. 
Standard units 
also available. 

APPLICATIONS 

Transmitters 
Radar Equipment 
Amplifier 
Equipment 
High Ambient 
Temperatures 
High Humidity 
Applications 

MODEL 15766K-1 

SPECIFICATIONS 
MODEL B57G6K-1: 115 volt AC 
60 cycle single phase 4 mfd. 120 
CFM at 0.5" SP -220 CFM at 0" SP 

Silicon impregnated Fungus proof. 

EASTERN AIR DEVICES, INC. 
585 DEAN STREET (BROOKLYN 17. NEW YORK 

PROFILING 

MODELING 

GREEN 
ENGRAVER 
Proved Profitable - 

Machine Tool, Radio, Electrical 
and Instrument Mfrs., Sales Pro- 
motion and Advertising. 

Fast, rugged, convenient-and Inexpensive. The 
Green Engraver is tops for low-cost performance 
-zips out precision work on metal, plastics or 
wood . . cuts four lines of letters from 3/64" 
to 1" on curved or flat surfaces . operates 
by tracing . makes anyone an expert . 
engraves panels, name plates, scales, dials, 
molds, lenses and instruments. (Also widely 
used for routing, profiling and three dimen- 
sional modeling.) Electric etching attachment 
available. 

Special attachments and engineering service avail- 
able for production work. 

FREE-Fact-packed folder. Send for yours, today 

GREEN INSTRUMENT COMPANY 

363 PUTNAM AVENUE 

CAMBRIDGE, MASS. 

INCREASED 
INSULATION 

BETTER 
CONNECTIONS 

JONES BARRIER 
Terminal Strips.. 
Leakage path is in- 
creased-direct shorts 
from frayed terminal 
wires prevented by 
bakelite barriers placed 
between terminals. 
Binder head screws 
and terminals brass, 
nickel plated. In- 
sulation, molded 
bakelite. 

No. s-1424 

Ne. 2442 

No. r-1423/4 W 

Shown, Screw Ter- 
minals-Screw and 
Solder Terminals- 
Screw Terminal above, 
Panel with Solder Ter- 
minal below. For every 
need. 

Six series meet every requirement, No. 140, 
5-40 screws; No. 141, 6-32 screws: No. 142, 
8-32 screws: No. 150, 10-32 screws: No. 151, 
12-32 screws: No. 152, 1/4.28 screws. 

Catalog No. 18 lists corn plete line. Send for your copy. 

HOWARD B. JONES DIVISION 
.. Nu.eciuunc <o,.c 

CHI('ACCi ,a II I . 
NUBS...! or Uwe,ro "re ,s,,l, (+, 
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For the Answer to Your Insulation Problem 

VARFLEX 
CORPORATION 

MAKERS OF ELECTRICAL INSULATING 
TUBING AND SLEEVING 

Look Through ei4 Line... 

Can't guarantee solve 
ever that the 

solve 

problem.Varfle 
But 

x line will 

Elec- 

trical Sleevinge, small, unusual- 
that 

the 
range 

o 
9 or Tubing 

has 
that Varflex 

Elec- pplication 
is vast_ solved. The 

Vae 
Me solution 

to your chances arerflex Electrical 
insulating 

you'll 
problemnd 

somewhere 
in the Varflex ling 

VARGLAS SILICONE. That's the insulating sleeving and tubing- 
pioneered by Varflex-that takes temperatures ranging from 500° F 
above to 85° F below in its efficient, resistant stride. Lead wire and 
treated cord too. 

VARGLAS TUBING IMPREGNATED WITH GENERAL ELECTRIC 
PERM A F I L. Tough, flexible, heat-resistant-available in coils. Premium 
tubing at a reasonable price. 

VARGLAS SLEEVING AND TUBING. Numerous types and grades-in- 
cluding synthetic treated, varnished, lacquered, saturated, litewall and 
others. 

VARGLAS NON -FRAY SLEEVING. Three types-may be subjected to 
temperatures up to 1200° F-for applications where dielectric require- 
ments are not primary. 

VARFLO TUBING AND SLEEVING. New, low-priced - for applications 
where unusually high temperatures are not a factor. A real economy line, 
this. 

VARFLEX COTTON TUBING AND SLEEVING. Varnish or lacquer im- 
pregnants - for applications where Fiberglas products are not required. 

SYNTHOLVAR EXTRUDED PLASTIC TUBING. Low temperature flexibil- 
ity-high dielectric and tensile strength-made from a standard formula- 
tion of vinyl polymers. 

SAMPLES? All you want with 
our compliments. For free 

folder of our com- 
plete line, just clip OnV. BB Sal 111111 MI MI MI MI MI 11Z1 

and 
copon.ail 

this 
VARFLEX Corporation, 308 N. Jay St., Rome, N. Y. 

111 

111 

Please send me information as well as free samples of your 
electrical Sleeving and Tubing. 

111 I am particularly interested in samples suitable for 

Name ' Company 
Street I City Zone State 
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410-B 
SERVO 
AMPLIFIER 

100-A DYNAMIC ANALYZER 

ac il tales the evaluation a *cf 
adjustment of servo perform- 
ance it the laboratory and 
the production line. 

Determines transient and fre- 
quency response of a servo Io: 2 
or its components. 

Mea>ures phase and amFI- 
tude as functi)ns of fre- 

quency; damped natual 
frequen:y, and fast 

vershoot. 

V:1-e-&- 

eY-daZ1tt-iiY2/ 

Signal elements mounted bread- 
board fashion on separate chassis 
for easy modification. 

(400 

;AGNI UNIT CUSTOM-BUILT FOR A SPECIFIC APPLICATION 

00,: 2zew .tom wed 

CARRIER FREQUENCY AMPLIFIERS 

PHASE DETECTORS 
POWER SUPPLIES 

MODULATORS 

RANGE OF DATA FREQUENCIES: 1 CPM TO 50 CPS. 

RANGE OF CARRIER FREQUENCIES: 50 TO 2500 CPS. 

J9 t ¢6 *1(6 = O 

I-" 

A 60 cycle, car- 
rier frequency servo 
amplifier. 

Drives 2 phase motor with 
5 watt mechanical output. 

Features independent controls 
on damping, gain, and carrier 
phase. 

A stock item with universality 
of application because of its 
range of adjustment. 

'OR COMPLET DETAILS WRITE DEPT. E-12 

co. 
INDUSTRIALC 

CONTROL CO. 
WYANDANCH LONG ISLAND NEW YORK 

THE ELECTRON ART (continued) 

(A) fc 

l I 

(B) 1.- - fd----i 
C 

A--, 
rtImIrnrf ill 11 

(C) 
fm-II-1----fd I 

fc 

,---A AND Eì 

(D) fm -'II` 1-fd'----{ 
c 

FIG. 2-Scope presentation showing 
position and nature of sidebands with 

respect to carrier 

ing the desired deviation, are shown 
in Fig. 2C. 

It can be seen that each of the 
pips of Fig. 2B is frequency -modu- 
lated; if the three pips are initially 
of equal amplitude, they will each 
have an identical spectrum. If they 
are not initially of equal amplitude, 
the difference between spectra is 
not a limiting factor for the low 
(7 kc) klystron -modulating audio 
frequencies used. The end frequen- 
cies (A and B) of the two side 
spectra apparently travel towards 
each other, and will be coincident 
at f0, when each has been deviated 
from its side -pip an amount equal 
to the desired frequency deviation 
f,. This condition is represented in 
Fig. 2D. If a -m is present, the end 
frequencies A and B, among others, 
will merely be of different ampli- 
tude, but will occur at the same 
frequencies as indicated for no a -m. 

The a -f voltage was recorded, and 
this same amplitude can be used at 
higher (r -f) frequencies. A system 
was available for testing the ampli- 
tudes determined by the described 
method. The same system was used 
for testing an amplitude of a modu- 
lating voltage determined by the 
cruder method of counting pips 
(which were seldom integers). Re- 
sults of the two methods were com- 
pared, and the method outlined in 
this paper was found to be de - 
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UHF cable insulated with DuPont"TEFLON" 

SEGMENT of UHF transmission line to antenna, 
running through tail of Grumman "Panther." 
Conductor is covered with (1) 0.280" insulation of 
extruded "Teflon," (2) silvered wire shield, (3 
wrapping of "Teflon" tape, and (4) an outer jacket 
of silicone -treated glass braid. RG87/U cable 
made by American Phenolic Corp., Chicago, for 
Grumman Aircraft Corp., Bethpage, L. I., N. Y. 

PEG. v.S PAT Orr 
BETTER THINGS FOR BETTER LIVING 

... THROUGH CHEMISTRY 

withstands 250° C. next to jet 
engine ...remains intact, 

electrically efficient 

A 50 -ohm UHF transmission line that could be in- 
stalled within inches of a jet combustion chamber .. . 

that was a need faced by engineers specifying com- 
munications equipment for the Grumman "Panther." 

Insulation for this cable had to have a low dielectric 
constant, resist temperatures up to 250° C., remain 
tough but flexible, withstand long periods of continu- 
ous vibration. Du Pont "Teflon"* tetrafluoroethylene 
resin provides this unusual combination of properties. 

"Teflon" has a dielectric constant of 2.0 and a loss 
factor of less than 0.0005 over the entire spectrum 
measured to date (60 cycles to 30,000 megacycles). 
These electrical properties combined with outstanding 
heat resistance, toughness, resiliency, and zero mois- 
ture -absorption make "Teflon" widely applicable 
wherever high frequencies, high voltages, and /or high 
temperatures are encountered. 

Demand for "Teflon" currently exceeds supply. 
However we suggest you investigate its properties for 
future applications. "Teflon" can be extruded or 
molded ... is also supplied by Du Pont as tape and in 
water dispersions. It may well help you, as it has 
helped Grumman, solve difficult electrical insulation 
problems. We'll gladly discuss the availability of ex- 
perimental quantities for development work. For addi- 
tional information on "Teflon" and other Du Pont 
plastics, write to: *REG. U.S. PAT. OFF. 

E. I. du Pont de Nemours & Co. (Inc.) 

Polychemicals Dept., District Offices: 
350 Fifth Avenue, New York 1, New York 

7 S. Dearborn St., Chicago 3, Illinois 

845 E. 60th St., Los Angeles 1, California 
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SELF -BONDING POLYETHELENE BASE TAPE 

LONG LIFE 

MOISTURE -TIGHT 

INSULATION 

Forms into a solid mass of insulation 
producing moisture -tight seals by means 
of a gasketing action on all materials. 

FOR 

HIGH FREQUENCY 

HIGH TENSION 

ELECTRICAL 

INSULATION 

FOR Torrolds Cells Resistors Deflection Yokes Antennas 

FOR Electroplating Masking surfaces of external recessed diameters 

Clean edges eliminate the need el lacquers. 

FOR End Sealing of Cables. 

FOR An underwater sealing mechanism both for dielectric and hrr 
metic sealing. 

1/ 

CHECK THESE EXCLUSIVE FEATURES: 

Fuses into a non -laminar homogeneous mass. 
Excellent dielectric characteristics- 
over 1,000 volts/mil. 
A perfect moisture barrier and corona resistant. 
(Can be applied at -30° F.) Prolonged ageing 
without deterioration. 
Will not corrode metals. 
Easy to apply-conforms readily to odd contours. 
S. I. C. 2.12, P. F..0004 (ry 10 m.c. 

SEND TODAY FOR FREE SAMPLE STRIP 

BISHOP MANUFACTURING CORPORATION 
10 Canfield Road, Cedar Grove, New Jersey 

Please send BI -SEAL data. 

Mr 

Title 

Company 

Address 

258 

Tel: VErono 8-2372 

automatic slideback 
peak pulse 

VOLTMETER 
Far snore versatile than conventional 
types, the C.G.S. peak pulse voltmeter 
reads rapidly and accurately on pulse 
widths of .25 microseconds and at 
repetition rates of 10 pps. The instru- 
ment reads on either positive or nega- 
tive pulses. Controls include an on -off, 
range selector and input polarity switch; 
zero set control. A switch which throws 
a D.C. restorer into the circuit provides 
accurate peak to peak measurements of 
sine and square waves. 

SPECIAL 
FEATURES - 
Wide Voltage Range - 5 
scales from 10 to 5000 volts 
full scale. 
Pulse Width 0.25 microseconds 
to 50 milliseconds. 
Accuracy ±3 ó of full scale. 
Input Impedance 200,000 
ohms. 

Write for Catalog Sheet 
Giving Full Information - Or Contact Us Con- 
cerning Your Own In- 
dividual Problems. Our 
Staff is at Your Service. 
Write Dept. A 

C. G. S. LABORATORIES, INC. 
LUDLOW STREET STAMFORD, CONNECTICUT 

WASHERS -ALL KINDS 

EST. 4i421, 
1903 

14H,, i Fall 

WASHER SPECIALISTS for nearly 
half -a -century. Dies in stock will 
produce most sizes. Big runs made 
with automatic presses. An econom- 
ical, accurate, and highly reliable 
source for washers, also all kinds of 
metal stampings. HAVE WHITE - 
HEAD'S CATALOG ON FILE; 
write for it. 

BEVELED 
CUP 
D -HOLE 
RETAINER 
LOCK 
SPACERS 
SPRING TENSION 
SQUARE HOLE 
STAR LOCK 
THRUST 
TONGUE 

WHITEHEAD COMPANY 
1691 W. LAFAYETTE DETROIT 16, MICH. 

At NAVY SPARE -PARTS BOXES IN STRICT ACCORDANCE 
WITH SPEC. #JAN -6233 

19 STOCK SIZES - AT PUBLISHED PRICES II 

NOW available to you 
without costly sub -contracting problems 
stock standard TYPE M, STEEL SPARE -PARTS 
BOXES, made in strict accordance with Navy 
Specifications. 
To better service your need for Specification 
Spare -Parts Boxes (shipboard use), we have 
taken them from our "Special" department 
and put them on a mass production line. 
RESULT: they can now, in most cases, be 
shipped from stock. 
SIMPLY ORDER THEM BY STOCK NUMBER 

WRITE FOR SIZE AND PRICE CHART 

DOLIN METAL PRODUCTS, INC. 
319 LEXINGTON AVE - BROOKLYN 16 N. Y. 

r, 
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uP COIL PRODUCTION with 

S' nAIrAFI WINDERS 
Toroidal Sector Telephone Relay Standard Relay Loud 

Speaker Choke Field Honeycomb Transformer and 

Many Other Types of Coils and Armatures Wound Accurately and Quickly 

MODEL RW TOROIDAL WINDER 
with Coil Supports-automatically 
winds toroidal coils around 360° 
or sector coils up to 270` . 

Winds in either direction. Made 
in three sizes for single wire 
from 18 to 38 AWG, double or 
stranded wires from 2 x 18 to 
2 x 26 AWG. Maximum winding 
speed 200 RPM. 

MODEL OGA AUTOMATIC 
WINDER with removably semi 

or fully automatic paper 
interleaving attachment. 

Adaptable for multiple coil 
winding with or without 

interleaving and for interweaving 
of cotton threads. Made for 

five speed ranges from 70 to 
3000 RPM. Wire sizes from 

8 to 44 AWG. 

MODEL OOFA-PEM MULTIPLE 

FINE -WIRE WINDER with fully 
automatic paper interleaving 
device, for flanged or flangless 
coils. Winds up to 6 coils at a 

time with individual paper 
interleaving. MODEL OOFA-PEB 
winds up to 10 flangless coils 
with common paper interleaving. 
Wire sizes from 24 to 44 AWG. 
Winding speeds from 360 to 
3000 RPM. 

NATIONAL REPRESENTATIVES 

A C OS CORPORATION 
405 Lexington Ave., New York 17 

MODEL OOFA AUTOMATIC FINE -WIRE 

WINDER with removable semi or 
fully automatic paper interleaving 
attachment. Will wind wires from 
24 to 44 AWG at certain speed 
ranges between 950 and 6000 RPM. 

Attachment available for winding 
two coils simultaneously. MODEL 

OOFA-T, similar to above, winds 
up to 12,000 RPM. 

MODEL AWO -A SMALL ARMATURE 
WINDER-Fully automatic for mass 

production of small two -pole 
armatures with straight or skewed 

slots. Wire is guided by adjustable 
guide blade. Wire sizes (without 

insulation) from 23 to 44 SWG. 
Winding speed 700 RPM. 

THESE WINDERS HAVE 
MANY ADVANTAGEOUS 
OPERATING FEATURES: 

Accurate and Stepless adjustments 
of feeds during operation. 

Automatic reversing-without play- 
of wire guide at layer end. 

Simple adjustment of wire pull, which 
will remain constant regardless 

of speed and reel diameter. 
Five figure turn counter with 

zero set -back lever. 
Automatic cut-off at pre-set 
number of turns, or by wire 

breakage or empty reel. 

There's a MICAFIL for Every Winding Application. 

EE THESE MACHINES INS OPERATION AT COSA'S NEW YORK Jf SHOW ROOM OR SEND FOR DESCRIPTIVE LITERATURE. 
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THE ELECTRON ART (continued) 

N EW 
O SCILLATORS 

.009 to 520,000 cps. 

MODEL 
MODEL 

400-A 
.009 to 1,100 cps. .35 to 52,000 cps. 

True sine wave oscillator circuit. Audio and Sub -Audio ranges. 

No tuning or switching transients. Fast AVG action. 
Price $290.00 

Price $350.00 EACH MODEL FEATURES 

Both sine and square waves, simultaneously. Good amplitude 

constancy, ±1 db over the entire frequency range. Low distor- 

tion, less than 1%. Accurate calibration, better than ±2%. 

Single scale logarithmic dial with vernier tuning control. Sine 

Wave Output, 30 volts peak to peak. Low Hum and d -c com- 

ponent, less than 0.1% of output at any level. átCalibratedts. 

logarithmic output level control. Input power, Small 

size, overall 12" x 7" x 8". 

MODEL 

430-A 
Good Am 

4.5 to 520,000 cps. plitude constancy, ±1 db over the entire frequency 
range. Low distortion, less than 1% at any allri o,,±1.5%, Five decade Bands, 

f Accurate 
Calibrated to Single scale loga- AVC action. Small size, 

logarithmic output level control. Fast overall 12' x 7 x 8". Price $145.00. 

420-A 

MODEL 

410-A 
.018 to 22,000 cps. 

Both sine and square waves, simultaneously. Excellent ampli- 
tude constancy, ±0.25 db over the entire frequency range. 

Extremely low distortion, less thon 0.25% at any frequency. 
Fast recovery from transients. Accurate calibration ±1.5%. 
Single scale logarithmic dial. Calibrated output attenuator 

switch. Constant impedance "T" pad output control. Vernier 
tuning control. Price $950.00 

All KROHN-HITE Instruments are fully guaranteed 
for one year against defective materials and workmanship. 

580 MASSACHUSETTS AVENUE, CAMBRIDGE 39, MASS., U.S.A. 

cidedly more accurate. 
An accurate method for deter- 

mining the amplitude of the modu- 
lating voltage needed to produce a 
desired maximum frequency devia- 
tion has thus been deduced and ex- 
perimentally tested. The tests show 
that the accuracy of the method out- 
lined is indeed superior to that of 
counting pips. Although it is ad- 
mittedly more complicated, the 
accuracy available makes the 
method definitely worthwhile. 

REFERENCE 
(1) F. E. Terman, "Radio Engineers 

Handbook," p 578, New York, 1943. 

Accurate Frequent) 
Calibration Method 
FREQUENCY calibration of electronic 
equipment is another of the phases 
of the business that has felt the 
pressure for increased speed and ac- 
curacy. These requirements, along 
with the general increase in fre- 
quency range involved, have more 
or less antiquated the basic zero 
beat method. Lissajous pattern 
techniques have been found suitable 
for a large number of applications, 
but when used in conjunction with 
a primary standard, the task of 
identifying the proper ratio be- 
tween compared signals (when not 
used for direct one-to-one compari- 
sons) becomes somewhat complex, 
and errors are likely to result. 

A method has been developed at 
the Naval Research Laboratory 
which inherently produces a signal 
exactly equal to the standard fre- 
quency whenever the signal to be 
calibrated is exactly adjusted to any 
detectable harmonic of the standard 
frequency. The equality is auto- 
matically indicated as a simple one- 
to-one Lissajous pattern which is 
obtained for each usable harmonic 
point. Thus, with the aid of this 
technique, less skilled personnel can 
perform, more quickly, equipment 
calibrations equivalent to those ob- 
tained through standard Lissajous 
methods. 

The block diagram of the equip- 
ment used is shown. A standard 
frequency source is chosen that will 
generate a signal of a frequency 
equal to the frequency interval of 
calibration desired. If not directly 

e 
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For fast production and fine performance, 
Allis-Chalmers uses TEMFLEX 105 TURING 

"Our No. 1 reason for using Temflex 105 Tubing," says Allis-Chalmers 
Manufacturing Company, "is the way it speeds up our general pur- 
pose motor production in assembling insulation on coil leads, stubs 
and neutral, jumper and lead connections." 

Of course, that's just one of the advantages that Allis-Chalmers- 
and so many other world-famous makers of electrical equipment- 
get from using Irvington's Temflex 105. Temflex 105 also offers such 
outstanding service features as: 

Continuous operation at temperatures up to 105°C. 
Exceptional flexibility down to -40°C. 
High dielectric strength of 1200 vpm. 
Excellent chemical stability. 

This flexible plastic tubing produced by Irvington Varnish & Insu- 
lator Company in all standard colors, is readily identified by the 
continuously printed name on the smooth tubing surface. Be sure 
you identify it by name when you buy! Technical literature is yours 
for the asking. 

Send this convenient coupon now 

ruing ton 
VARNISH & INSULATOR COMPANY 

Irvington 11, New Jersey 

Plante: El Monte! California Hamilton, Ontario, Canada 

For Further Information, Consult pages 92.93 in the 1951-1952 Electronics Buyers' Guide 

took to 4 
IRYI HOTON 
For Insulation Leadership 

INSULATING VARNISHES 

VARNISHED CAMBRIC 

VARNISHED PAPER 

VARNISHED FISERBLAS 

INSULATING TUBING 

CLASS "H" INSULATION 

P-e-ft-tf-lee 
Iryington Varnish & Insulator Company 
6E Argyle Terrace, Irvington 11, N. J. 
Gentlemen: 
Please send me technical literature on TEMFLEX 
105 Tubing. 

Name Title 

Company 

Street 
City Zone.--....State.....-- 
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TANDEM TERMINALS 
Attached Azad soy 

1- 
L n 

, .i, -r\ f r, 

lt 1Ar"11WlrAt Ar At V_ 

at 4ateJ up -a"- 
1200 Per Hour 

Costs are reduced, production increased and more efficient termina- 
tions consistently result when P -M Pre -Soldered Tandem Terminals 
are machine attached and soldered! Produced in continuous form, 
and supplied on reels, P -M Tandem Terminals are applied in our 
machine that cuts off, clinches and solders terminals to wires in 
one instantaneous operation. This method has replaced slow, 
costly hand attachment in many leading plants. Handling of 
loose terminals, solder and flux are eliminated to cut costs and 
boost production on long runs. Standard typos available. Send 
for detailed information, and cr.c:ose sample of terminal and wire 
now used. Address Dept. E. 
For ordinary runs in moderate c:_ant:t:es we continue to produce 

SEPARATE TERMINALS for ELECTRIC WIRES 

We are also large producers oí SMALL METAL STAMPINGS. Modern 
plant with complete equipment _or large volume production of stamped 
metal parts in accordance with customers' prints. Moderate die 
charges. Precision work. Prompt service. 

PATTONMacGUYER COMPANY 
Edgewood Station, Providence 5, R. I. 

Standard 

AN ECONOMICAL INVESTMENT IN 
LONG -LIFE PERFORMANCE AND 
EXTREME ACCURACY. RUGGED, FOR 
HEAVY-DUTY SERVICE: FLEXIBLE IN 
APPLICATION. 

Model Scale 
Divisions Totalizes Accuracy 

S-100 1 5 sec. 6000 sec. ±.1 sec. 

S-60 1.5 sec. 60 min. ±.1 sec. 

S M-60 1;100 min. 60 min. ±.002 min. 

S-10 1 10 sec. 1000 sec. ±.02 sec. 

S-6 1 1000 min. 10 min. ±.0002 min. 

S-1 1 100 sec. 60 sec. ±.01 sec. 

MST 1, 1000 sec. .360 sec. ±.001 sec. 

MST -500 1,1000 sec. 30 sec. ±.002 sec. 

The clutch coil can be connected directly in the plate circuit of 
electronic tubes. For this use the coil has a resistance of 2000 ohms 
and requires 50 to 60 milliamperes. When ordering for this purpose, 
always specify 120V DC clutch coil. Write for Bulletin 153. r., 

"E Standard Electric Time Co. 
97 Logan Street sTANDARo Springfield, Mass. 

se. 

Stamiess Towers offer you: 
All welded, tubular steel con- 
sJruction 

e Easy -to -erect 20 -ft. sections 
a Aerodynamic design providing 

minimum wind resistance 
e Natural ladder - easy to climb 

easy to maintain-IMMEDIATE 
DELIVERY 

STAINLESS, INC. 
NORTH WALES, PA. 

PHONE: NORTH WALES 874 

.t 
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THE COURSE OF YOUR CAREER 

may depend upon what you do about 
your future-now. A sure way to 
miss success is to miss opportunity. 

Now is the time for qualified 
ELECTRONIC, ELECTRICAL and ME- 

CHANICAL ENGINEERS ... PHYSICISTS 

. . . METALLURGISTS . . . CHEMICAL 

and CERAMIC ENGINEERS ... as well 
as TECHNICAL SALES ENGINEERS to 
decide to take full advantage of the 
opportunities now open at RCA to 
achieve professional success. 

LIFELONG 
CAREER OPPORTUNITIES 

These are not temporary positions. 
They are independent of national 
defense requirements. The openings 
represent a wide choice of long-term 

government projects as well as chal- 
lenging work in the permanent ex- 
pansion of a diversified line of 
commercial products. 

YOU ENJOY THESE BENEFITS 

At RCA, you enjoy professional 
status, recognition for accomplish- 
ments ... unexcelled research facili- 
ties for creative work ... opportuni- 
ties for advancement in position and 
income ... pleasant surroundings in 
which to work. You and your families 
participate in Company -paid hospi- 
tal, surgical, accident, sickness and life 
insurance. Modern retirement pro- 
gram. Good suburban or country resi- 
dential and recreational conditions. 
Opportunities for graduate study. 
Investigate opportunities today. 

Whatever your plans for the future-you 
will find the booklet "The Role of the 
Engineer in RCA" interesting reading. 
Write for your free copy. 

to y!!! futurOt 

POSITIONS OI'EN 
IN THE FOLLOWING FIELDS: 

TELEVISION DEVELOPMENT- 
Receivers, Transmitters and Studio 
Equipment 

ELECTRON TUBE DEVELOPMENT- 
Receiving, Transmitting, Cathode -Ray, 
Phototube, and Magnetrons 

TRANSFORMER and COIL DESIGN 

COMMUNICATIONS- 
Microwave, Mobile, Aviation, Special- 
ized Military Systems 

RADAR- 
Circuitry, Antenna Design, Computer, 
Servo - Systems, Information Display 
Systems 

INDUSTRIAL ELECTRONICS- 
Precision Instruments,Digltal Circuitry, 
Magnetic Recording, Industrial Televi- 
sion, Color Measurements 

NAVIGATIONAL AIDS 

TECHNICAL SALES 

ELECTRONIC EQUIPMENT FIELD 
SERVICE 

MAIL RESUME 

If you qualify for any of the positions listed above, send us a 
complete resumé of your education and experience, also state 

your specialized field preference. Send resumé to: 

MR. ROBERT E. McQUISTON, 
Specialized Employment Division, Dept. 46X 

Radio Corporation of America, 
30 Rockefeller Plaza, 
New York 20, N. Y. 

eRADIO CORPORATION of AMERICA 
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FULL RANGE OF MIL -T-27 

THAN SFORLU lERS 
HERMETICALLY 
SEALED UNITS 
NYT hermetically sealed trans- 
formers are available in all stand- 

ard sizes to meet MIL -T-27 speci- 

fications, and especially designed 

constructions for a wide variety of 

military as well as civilian applica- 

tions. Designed and built to meet 

the most exacting specifications. 

Production facilities for quantity 

production of all sizes. 

the HORNET 
HORNET transformers, pioneered 
by NYT, are of open type construc- 
tion, utilizing Class H insulating 
materials. Approximately one- 
fourth the size and weight of com- 
parable Class A units. Filament 
and plate supply transformers and 
chokes. Units can be designed for 
ambients up to 190 deg. C., alti- 
tudes up to 60,000 feet; power 
ratings from 2VA to 5KVA. 

POWER, AUDIO, FILAMENT 
and PLATE TRANSFORMERS 
REACTORS FILTERS CHOKES 
TV RADIO ELECTRONICS 

Engineering and development facilities 

NEW YORK 
TRANSFORMER CO., INC. 

ALPHA, NEW JERSEY 

THE ELECTRON ART (continued) 

available, the standard frequency 
can be derived from a primary 
standard through frequency -divid- 
ing techniques. 

The final standard signal is fed 
through a harmonic generator to 
produce integral multiples of the 
fundamental. A filter suppresses 
the fundamental, and the resulting 
harmonics are fed to a balanced 
modulator along with the signal to 
be calibrated. The modulator is 
balanced to eliminate harmonics of 
the fundamental standard fre- 
quency, and its output contains the 
signal to be calibrated, and beats 
between the signal to be calibrated 
and the harmonics of the standard 
frequency. When the signal being 
calibrated approaches one of the 
harmonics of the standard, a zero 
frequency component will be pro- 

HAR - 
MON IC 

GEN 

FRED 

1lllll 

STAN 

2F,3F,4F... 

FF 

F'(= F) 

FILTER TO SUPPRESS 
ONLY 
WHEN 

STANDARD FRED Fx.nF 

2F 3F 4F-: -- 
INST 
BEING 
CALI- 

BRATED 

F; BALANCED 
MODULATOR 

Fx,Fx±2F,Fx*-3F.:" 

OSCIL- 
LOSCOPE 

FILTER 
TO 

SUPPRESS 
ALL FRED 

ABOVE 
STA N - 
DARD 
FREO 

Block diagram showing method for accu- 
rate calibration of an unknown with 
harmonics of a standard frequency using 

1 -to -1 Lissajous figures only 

duced. The output of the balanced 
modulator thus contains the com- 
ponents shown in the block diagram. 
After filtering to remove frequen- 
cies higher than standard fre- 
quency, a one-to-one ratio then 
exists between the standard fre- 
quency and the unknown fre- 
quency when the unknown is equal 
to a harmonic of the standard fre- 
quency. 

It is also possible to obtain inter- 
mediate check points by making 
2 -to -1 or 3 -to -1 (or higher) checks 
between principal calibration 
points. This technique has been de- 
scribed in somewhat more detail by 
David I. Troxel of the Naval Re- 
search Laboratory in Washington, 
D. C., in NRL Report No. 3,701. 
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.081" O.D. 
1000 V.A.C. 

INSULATION 

TESTED A- 
12,000 RPM 

3 

TAPS FOR 
PARALLEL 

OR SERIES 

CIRCUITS 

ITEC 
ATURE 

Slip` 
ring assemhies 

AND 

EXCLUSIVE* ELECTRO TEC TECHNIQUES 
insure closer tolerances, absolute uniformity, 

and the ultimate in miniaturization 
Electro Tec units are the product of an exclusive manufacturing 
technique that results in accuracy unattainable by conventional 
fabricating methods. In this process a plastic is moulded around 
the wire leads. Accurate machining reduces this blank to the 
proper shape, complete with grooves. Hard silver is deposited into 
the grooves by electroplating to produce the required rings. Final 
machining insures concentricity and dimensional accuracy. The 
result is one-piece, unitized construction with conducting rings of 
60 to 70 Brinell hardness. 
Diameters of these assemblies range from .045" to 24" cylindrical 
or flat. Cross -sections may range from .005" to .060" or more. 
Rings are polished to a jewel-like finish and can be held to 4 
micro -inches or better. Even the smallest sizes withstand a 1000 
V.A.C. breakdown test. Most types easily withstand rotational 
speeds up to 12000 rpm. 

ELECTRO TEC Assemblies are Specified by the Nation's 
Leading Precision Instrument and Equipment Manufacturers for Proven 

Greater Dependability, Longer Life, Smoother Functioning. 

The uniformly superior performance of Electro Tec slip ring and 
commutator assemblies in thousands of industrial and govern- 
mental applications has resulted in wide adoption of these com- 
ponent units by most leading manufacturers of precision instru- 
ments and equipment. Although these products provide improved 
performance and extra dependability, prices are strictly com- 
petitive. Write today for fully illustrated literature. 

ELECTRO TEC 
SO. HACKENSACK 

CORPORATION 
NEW JERSEY 

PRODUCTS OF PRECISION CRAFTSMANSHIP BY A NEW AND REVOLUTIONARY PROCESS 

13 RINGS 
CONCENTRICITY 

.003" 
V" GROOVE 

RINGS 
ANCHORED 

IN DOVETAIL 

SILVER ON 
ONE PIECE 

NYLON FORM 

8 FLAT 

RINGS 

WITHIN 
%J%" RADIUS 

ONE PIECE, UNITIZED CON- 
STRUCTION 

ABSOLUTE MINIMUM TORQUE 
FRICTION 

s DIAMETERS FROM .045" TO 
24.0" 

MINIMUM 1000 V.A.C. HI - 
POT INTER -CIRCUIT 

e UNIFORMLY HARD SILVER 
RINGS PLATED INTO GROOVES 
ON PRECISION MACHINED 
ONE PIECE PLASTIC FORM 

SPECIAL SURFACE DEPOSITS 
PREVENT TARNISH, MINIMIZE 
FRICTION, BRUSH NOISE AND 
PRACTICALLY ELIMINATE WEAR 

6 Insulated 

Contact Ring, 
Ring Width .030" 
Barrier Width .015- 
Ring Diameter 045- 
Weight 5.5 Grains 

(1/80 Ounce) 

ULYRA_MINIATURIZED 

IP RING ASSEMBLY 

Ring, 60.4 Brinell 

Fine Htrer 
T0,111,11 Re,i,Yont 

'Tn<tian Aónimiting 
Surface Deposit, 

ION Volt Hi -Pot 
Between Rinqr 

{picot Coded l,nd, 

`PATENTS PENDING 
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SPECIFY 

R ivs co 
0 ' 1 7 E OS 

IN TH 

S 

IÑDu 

MODEL NO. 1460-4 
SINGLE POLE 4 -POSITION 

¡C 

RF PERFORMANCE CHARACTERISTICS 

Frequency range up ,'o 11,000 Mc./Sec. 
V.S.W.R. less than 1.5 to 1. 

Insertion loss less than .5 db. through- 
out operating range. 

Attenuation between unused connectors 
50 db minimum. 

Power handling capabilivies equal to 
improved type N connectors. 
Motor driven actuator rating: 
24-28 V.D.C. 

/7°"1mim 2 se0 offers a complete and outstanding line of coaxial switches, 
precision built for the most critical applications requiring efficient 

performance under extreme temperature and shock conditions. 

mirq/yyt0 coaxial switches are specified because in addition to 
unsurpassed performance characteristics, they incorporate such advanced 

features as (1) motor operated instead of solenoid, (2) straight end 
connections which eliminate the use of lossy angle connectors, save 
time and space, (3) simple and easy mounting. 

'117.teMStO has the complete answer to your coaxial RF switching 
problems. 

Write for complete engineering specifications and counsel. 

RAi/VscO PRODUCTS, INC. 

DESIGNERS d MANUFACTURERS OF MECHANICAL d ELECTRONIC AIRCRAFT EQUIPMENT 

12210 NEBRASKA AVENUE, LOS ANGELES 25, CALIFORNIA 

NEW PRODUCTS 
(continued from p 146) 

provides a compact, fully -contained 
ignitron -controlled unit for magne= 
tizing simple and complicated 
shapes of permanent magnets. Com- 
plex assemblies such as p -m motors, 
meters, magnetic phoho-cartridges, 
magnetic pulleys and novelties in- 
corporating permanent magnets 
can be magnetized to the maximum 
possible intensity after final assem- 
bly. Adjustable intensity of mag- 
netization, automatic voltage regu- 
lation, manual and remote control 
and automatic timing of magnetiz- 
ing pulses are some of the features 
incorporated. The LG5 operates 
from any standard 115-v, 50 or 60 - 
cycle supply. - 

Multifunction Preamplifier 
HERMON HOSMER SCOTT, INC., 385 
Putnam Ave., Cambridge 39, Mass. 
Type 112-B Dynaural preamplifier 
features: a noise suppressor that 
reduces record surface noise with- 
out losing musical quality; a pre- 
amplifier for low-level magnetic 
pickups ; a variable turnover control 
to compensate for different record- 
ing characteristics; an adjustable 
record -distortion filter; an input 
level adjustment for use with the 
noise suppressor and external auto- 
matic loudness controls. Fre- 
quency response is flat from 30 to 
15,000 cycles, and usable response 
is from 20 to 20,000 cycles. 

Scintillation Counter 
NUCLEAR RESEARCH CORP., 2707 
Federal St., Philadelphia 46, Pa., 
has developed a new scintillation 
counter with more than 25 times 
the gamma efficiency, of a conven- 
tional G -M tube. The portable 
counter includes a permanent thal- 
lium -activated sodium iodide crys- 
tal mounted in a removable cap-an 
RCA 5819 photomultiplier tube 
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DUMDUT 

ttvvøvì'tt'Ø 
de-ray 

tubes 

TYPE KI101P-5-inch flat -faced tube designed for ultra- 
high -speed oscillography. Will provide spot writing speeds 

as high as 1000 in./µsec. Overall maximum accelerating 
potential of 37,000 volts, with good deflection sensitivity. 

TYPE K1065P -3 -inch flat -faced tube with high deflection 
sensitivity. Deflection -electrode connections through neck 
enable high -frequency applications. 

If you have a problem beyond the range of 
RTMA Registered cathode-ray tube types, 
the facilities of Du Mont, the skill of the 
most experienced designers of cathode-ray 
tubes in the industry, are at your disposal for 
consultation. 

The line of Du Mont cathode-ray tubes is 
carefully engineered to provide the broadest 
possible coverage of the entire range of stand- 
ard applications. In some instances, however, 
the requirements of highly specialized appli- 
cations are beyond the capabilities of RTMA 
Registered cathode-ray tube types. For such 
cases, Du Mont SPECIAL CATHODE-RAY 
TUBES offer the answer. Typical examples 
of these special tubes are shown below. 

TYPE K1080P -7 -inch magnetically focused and deflected 
tube operating at accelerating potentials up to 30,000 volts, 
providing high light output with excellent resolution. Face- 

plate manufactured to conform to uniform standard of cur- 
vature and thickness. 

TYPE K1052P-7-inch tube containing 5 wholly independent 
electron -gun and deflection -electrode structures in a single 
envelope. Auxilliary ring -socket for easy connection to all 
deflection electrodes. 

The above tubes are representative of the Du Mont 
line of SPECIAL CATHODE-RAY TUBES. For, 
detailed information on these, and other Du Mont 
[SPECIAL TUBES, write to Department G at the' 
[address below. 

INSTRUMENT DIVISION, ALLEN B. DU MONT LABORATORIES, INC., 1000 MAIN AVE., CLIFTON, N.J. 
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Plastic clamp molded 
by Mack for DuMont, 
manufacturers of 
television receivers. 

Plastic disc tor industrial 
dotage battery mode by 
C & D ìtatte-ies, Inc. 

SACK 
custom -molded components 

RCA -Victor Model 66X12-Cabinet 
compression molded by MACK 
for the RCA Victor Division 
of Rodio Corporation of America. 

Specify Mack with confidence for all your 
. molded component requirements. One of 
the original plastic molders, Mack expe: - 
ience dates back over three decades, to 
the beginning of the industry. From 
design to final inspection, Mack manu- 
facturing methods - keyed to the elec- 
tronic industry - give assurance that each 
part is electrically and mechanically cor- 
rect. Complete service from blueprint to 
finish features deliveries to meet your 
assembly line schedules. Inquiries will 
receive prompt attention; address Mack 
Molding Company, Inc., Wayne, N. J. 

ege#1. 
MOLDED 

EXCELLENCE 
OVER 30 YEARS OF 

MOLDING SERVICE TO INDUSTRY 

li,teldef by MACK fs the 
CA-4ietôc'-16-inch Teevision 

see_eivu.s. Polystyrene solves 
'the eh voltage problems. 

-FOR 

electronic, television, 

communication and 

electrical applications 
3 COMPLETE PLANTS FROM 

WAYNE, NEW JERSEY 

..ARLINC TON, VERMONT 

.WATER_OC; P. O. CAN,,. 

NEW PRODUCTS (continued) 

with all necessary circuitry-and a 
six-foot cable and connector. Size 
of the unit is 2i in. x 8 in., and 
total weight is lis lb. Extra acces- 
sories include a lead collimator for 
use with standard crystal cap and a 
crystal cap for wide-angle gamma 
counting. 

Voltage -Regulated Power 
Supply 
KEPCO LABORATORIES, INC., 149-14 
41st Ave., Flushing, N. Y., recently 
released the model 1250 voltage - 
regulated power supply. The high - 
voltage supply is continuously vari- 
able from 200 to 1,000 volts and 
delivers from 0 to 500 ma. In the 
200 to 1,000 -volt range the output 
voltage variation is less than 0.5 
percent for line fluctuations from 
105 to 125 volts and less than 0.5 
percent for load variations from 0 
to 500 ma. Ripple is less than 20 
mv. The rack panel cabinet height 
is 28 in., width 21} in., depth 16 in. 
Weight is approximately 167 lb. 

Flip -Flop 
COMPUTER RESEARCH CORP., 3348 
W. El Segundo Blvd., Hawthorne, 
Calif., has developed a replace- 
ment for the vacuum tube in 
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the 
Christmas 
that starts 
in the summer! 

For some people, the Yuletide season 
starts around July. 

They're the department store buyers of 
America - and they do their Christmas 
shopping really early. They begin their 
purchasing months in advance of the 
Christmas buying spree. 

But despite careful buying, December 

s a wild, unpredictable month. Shelves 
are quickly emptied. Sell-outs become the 
rule. Thousands of sales may be lost 
through simple lack of merchandise. 

But these buyers know the answer. To 
them, a sell-out means one thing-a quick 
call for more merchandise, via Air Express! 

The world's fastest shipping service fills 
their shelves overnight! 

Whether you buy or sell goods, here are 
the unique advantages you can enjoy with 
regular use of Air Express: 

IT'S FASTEST - Air Express gives the 
fastest, most complete door-to-door pick- 
up and delivery service in all cities and 
principal towns, at no extra cost. 

IT'S MORE CONVENIENT -One call to 
Air Express Division of the Railway 
Express Agency arranges everything. 

IT'S DEPENDABLE - Air Express pro- 
vides one -carrier responsibility all the way 
and gets a receipt upon delivery. 

IT'S PROFITABLE -Air Express expands 
profit -making opportunities in distribu- 
tion and merchandising. 

For more facts call Air Express Division 
of Railway Express Agency. 

A/B EXPRESS 
GETS THERE FIRST 

IELIECTRONICS - December, 1951 269 



Up a Tree? 
Not enough hours in your day? 
Here's a handy slide -chart to make 
your job simpler and save valuable 
time! This FREE chart instantly 
identifies A -N Nos, pertaining to 
stainless steel nuts, screws, bolts, 
rivets, cotter pins, washers; gives 
sizes, other data. Write for your 
FREE copy of Chart 5 I H TODAY! 

--- `- 
e ® 

nt. orrosive 
STAIINLESS FAST EN I N G 

SELECTOR 
g below, find AN number and 

note ki a d 

ofrf 
a tening. 

In 
r 

Then, i n proper 
window, set ANT 

C R E W S 
See other 

side for 

RIVETS 

COTTER PINS 

WASHERS NUMBER 

AN 310C 

'Prices and del,.erie, on ,egoe,t 

NOM. 

SCREW 

SIZE 

AN3 to AN20 
with 

(AT. 
PAGE 

n x 

TND. 

El 
IN. 

(AT. 

PAGE 
NUMBER 

AN 501.C1 

lost DASH NO indicate, length 

teenah, inch 

NOM. 

SCREW 

SIZE 

1110. 

tER 

IN. 

Hexagon Head, Fine Thread, Class 3 Flt Aircraft Bolts 

hole drilled in shank 

C -Corrosion Resisting Steel .Stoinlessl Steel' 
to Spec. 

AW.00S-770, Cond1tion OT, ClassType 

H- Indicates drilled hole in head of Bolt 

q -Ind cotes no drilled hole in shook of Bolt. 

Lost Dash No -Refer to drawing for length of Bolt 

AN310 Castellated Nuts, Fine Thread. Class 3 ht T 

AN31S Hexagon Plain Nuts, Fine Thread, Class 3 Fit t 

AN316 Hexagon Double Chamfered, Double Countersunk Check Nuts. 

Fine Thread, Class 3 Fit t 

AN320 Hexagon Shear Nuts, Fine Thread, Class 3 fit i 

Fit 

AN340 Moch,ne Screw Nuts. Coarse Thread,Class Class 2it 
S 

Fine Thread.FF:P-3860. 
AN3 Machine Screw Nuts. 

Cotter Pins to Spec 

AN381 Corrosion Resisting 
a 3021 

Amendment 2. tet C Resisting iSta,nle'ssl Steel 

l00° 
I F-Sperosion 

4 Grade G, Condition 
Flat Counter 

to Spec ANW2 
sunk head R.Rets ,ype 302 or Type 304.anneoledl. 

Rivets 
T 

- Thread, Class 2 ht l' 

Manufacturers of STAINLESS STEEL FASTENINGS 
1111111111111111111 CASTLETON-ON-HUDSON, NEW YORK 

NEW PRODUCTS (continued) 

certain medium -speed counting, 
amplifying and control applications. 
The ferro -resonant flip-flop illus- 
trated is a bistable-state device 
which is equivalent to a single 
vacuum tube Eccles -Jordan trigger 
circuit. It resembles, somewhat, a 
saturable reactor and operates at 
frequencies up to 20 kc. It has no 
filament to burn out and occupies 
about 0.1 the space of a comparable 
vacuum tube. As an amplifier it 
produces a high -power gain. Oper- 
ating on approximately 10 percent 
the power needed by an equivalent 
vacuum tube, it delivers 90 percent 
of input energy as usable output. 
There is virtually no problem of 
heat dissipation. 

Miniature Computer 
THE JACOBS INSTRUMENT Co., 4718 
Bethesda Ave., Bethesda 14, Md. 
The JAINCOMP-B is a small elec- 
tronic computer that can add two 
24 -digit numbers in eight million- 
ths of a second. It is the size of a 
table model tv set and contains 300 
tiny tubes the size of those used in 
hearing aids. It weighs about 100 
lb. The unit described and illus- 
trated accepts not only data in the 
conventional ways used in comput- 
ing machines but also inputs from 
measuring instruments. Copies of 
scientific papers on the new com- 
puters are available on request. 

Miniature Switches 
CENTRALAB DIVISION OF GLOBE - 

UNION INC., 900 E. Keefe Ave., 
Milwaukee, Wis., has introduced a 
new line of unusually small rotary 
switches. These units are avail- 
able in a variety of multipole, mul- 
tiposition, multisection types, also 
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Complete your circuits with R. F. 

coils...chokes...tubular and disc 

capacitors...high voltage con- 

densers...capristors by 
JEFFERS ELECTRONICS, INC. 

DU BOIS, PA. 

Another Speer Carbon Co. Subsidiary 

i 
® 7569 

SPEE 

SVRE,/ 
Buy SPEER when you buy 

coil forms 

I 

... for the exclusive notch 

that prevents coil shifting 

eaia2 CORP. 
A SPEER CARBON COMPANY SUBSIDIARY 

ST. MARYS, PENNSYLVANIA 
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CONNAtR 

j.. BETTC/P ARXarNG 

O 

R14, 
made to make 
your MARK 

A RKE¡9d 
74?% zit-a/ea ad%ieKGt 

Under these trade marks are made products ranging from nylons to air- 
craft. They include garments, hosiery, knit goods and textiles, radio and 
TV tubes, capacitors and reristors, vulcanizing equipment, cameras, 
pharmaceuticals, hand grenades, cartridges and canvas goods. All over the 
world, Markem methods, machines, type and inks are marking the products 
of industry. 
There is a Markem method for almost every identification purpose. 
Markem Equipment is used for Marking on Products, Packages, Parts, or 
for producing Labels. 
Submit your problem in detail with a sample of the item to be marked. 
Marken Machine Company, Keene, 5, New Hampshire. 

For Greater Counting Efficiency 

N E VII "Y" 
ELECTRIC 
PRODUCTIMETER 

for use on 
light applications 

OA ACTUAL SIZE) 

Hi -Speed... Accurate... Long Life...Totally Enclosed 
This small "Y" Electric Counter is 

designed primarily for use on light 
applications ... built to give accurate 
count at high, low or intermediate 
speeds - up to 1000 counts per min- 
ute. Counter gives maximum reada- 
bility at all angles. Design fits all 

mounting conditions ... panel mount- 
ing or base mounting. Hardened steel 

parts for long life and dependability. 

DURANT MANUFACTURING CO. 
1912 N. Buffum St. 112 Orange St. 

Milwaukee 1, Wis. Providence 3, R. I. 

Representatives in Principal Cities 

Write for 
New 

Bulletin 
No. 55. 

pRODVCTIMETERS 
SINCE 1819 l o4u11 J 

NEW PRODUCTS (continued) 

in combination with a -c line 
switches and variable resistors. 

TV Synchronizing Generator 
FEDERAL TELECOMMUNICATION LAB- 
ORATORIES, INC., Nutley, N. J., has 
developed the FTL 63A tv synchro- 
nizing generator that features a 
stable, high-speed binary frequency 
divider that eliminates the need 
for expensive c -r -tube monitoring. 
There is a choice of five lock -in 
sources: crystal, power -line, free, 
external and interlace. Provision is 
also made for the addition of a 
high -frequency interlace generator. 

All -Magnetic Regulator 
GENERAL MAGNETICS, INC., 135 
Bloomfield Ave., Bloomfield, N. J., 
has introduced a klystron d -c power 
supply voltage regulator with no 
vacuum tubes and an all -magnetic 
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dwoock9 a new comp/efe /tae of 

CATHODE 
FOLLOWERS 

GLENNITE SELF -GENERATING 

ACCELEROMETERS 
Write or phone today for Bulletin A403 containing 
complete information on Glennite Accelerometers. 
These are available in many standard types cap- 
able of meeting most requirements or can be 

custom-built to customers specifications for unusual 
applications. A complete line of auxiliary equip- 
ment is also available for use in conjunction with 
Glennite Accelerometers including special instru- 
ments. Please address inquiries on letterhead. 

Designed to Terminate Piezo-Electric Pickups and other High Impedance Devices into Standard Electronic Equipment 

MODEL F403 - BATTERY POWERED 
An inexpensive instrument designed primarily for use with Glennite 
accelerometers. An input probe switch permits increasing the range 
of Glennite accelerometers without overloading. 

MODEL F405 - BATTERY POWERED 
This model is specifically designed for general laboratory use as 

well as for use with Glennite accelerometers. Input capacitance is 

lower than the F403, provision is made for applying a calibrating 
signal and accessories are furnished for an external shunt capaci- 
tor and probe tip. 

MODEL F407-AC POWERED 
Operates on 110V, 60 cycle supply. Features higher gain, lower out- 
put impedance, wider frequency range and higher overloading 
voltage than F403 or F405. A superb instrument having wide 
adaptability as a general purpose unit. 

GENERAL DESCRIPTION 
All models are self-contained in handsome oak carrying case 

measuring only 6"x 61/2"x 7". Batteries fit within cose of models 
F403 and F405 with miniature panel meter provided to monitor 
battery condition. Battery life approx. 30 operating hours. All 
models are supplied with external probe on 9 foot cable for 
maximum convenience. 

SPECIFICATIONS 
MODEL F403 F403 F407 

Power Supply battery battery 110V, 60 cycles 

Freq. Response, CPS 1 to 35,000 1 to 35,000 1 to 200,000 

Input Impedance 60 megohms 60 megohms 60 megohms 

Input Shunt Capacity 100 mmfd & 

.022 mfd 

5 mmfd & 

.022 mfd 

5 mmfd & 

.022 mfd 

Input Block Capacitor .02 mfd .02 mfd .02 mfd 

Output Impedance 1000 ohms 1000 ohms 1000 ohms 

Output Block Capacitor none 2 mfd 2 mfd 

Gain 0.85 0.85 0.998 

Noise Level 40 microvolts 40 microvolts 100 microvolts 

Overloading 15 volts 15 volts 60 volts 

Our engineering department is equipped to handle all types of research, design 
and development of piezo-electric and electromechanical devices. Should you 
have a problem requiring specialized engineering our staff is available for 
consultation without obligation. 

GULTON MFG. CORPORATION 
M E T U C H E N, NEW JERSEY 
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NEW PRODUCTS (continued) 

with the 

OSCILLOSYNCHROSCOPES 
oN5A 

ON5X 

SYNCHROSCOPE P4 -EX 

Models ON -5A and ON - 
5X are designed as basic, 
highly flexible laboratory 
instruments for general 
pulse work. Their specifi- 
cations include: 

High -gain vertical ampli- 
fiers. 
Triggered sweeps, if an 
external trigger is avail- 
able. 
Recurrent sweeps, at a 
repetition rate of 10 to 
100,000 per second. 
Vertical input delay of 
0.45 microsecond (ON - 
5X). 

Model P4 -EX is designed for applications requiring a triggered 
sweep, and where the signal levels met do not demand 
extremely high -gain amplification. Its many outstanding fea- 
tures include: 

Internal trigger, at a repetition rate of 50 to 5000 per second, 
easily synchronized with an external trigger if desired. 
Output trigger, with the same range of repetition rates, which 
can be continuously phased to lead or lag the sweep start by a 
maximum of 500 microseconds 

Detailed specifications and performance data available promptly on your request. 

These new instruments represent a high level of precision design and 
versatility of application at remarkably low cost. Major features that 
are common to all three instruments include: 

Type 5UP cathode-ray tube, operating at an accelerating potential 
of 2600 volts. Pl, P7 and Pl1 screens are available. 
Sweep writing rate continuously variable from 1.0 to 25,000 micro- 
seconds per inch. 
Sweep calibration in microseconds per horizontal scale division, 
accurate to plus or minus 10%. 
Vertical amplifier flat within 3 db from 5 cycles to 5 megacycles. 
Vertical calibration voltages, at accuracy of plus or minus 5% for 
Model P4 -EX, and plus or minus 10% for Models ON -5A and 
ON -5X. 
Vertical amplifier input step attenuator. 
CRT cathode connection externally available, for application of 
blanking or marker pulses. 

NET PRICES, F.O.B. Winchester, Massachusetts: 
P4 -EX ... $465.00 ON -5A ... $485.00 ON -5X ... $535.00 

Write today for FREE BULLETINS giving detailed specifications and 
performance data. 

BROWNING 
Laboratories, Inc. 
Winchester. . Mass. 

ENGINEERED FOR ENGINEERS 

amplifier -type circuit. It maintains 
power supply output at 18,000 v d -c 
for load current variations from 0 
to 100 ma, and line voltage varia- 
tions from 105 to 135 v a -c. Regu- 
lation accuracy is ± 1 percent; and 
time delay, approximately 0. 1 sec. 
The unit may be modified for power 
supplies of any output rating. 

Wide -Band Video Amplifier 
POLARAD ELECTRONICS CORP., 100 

Metropolitan Ave., Brooklyn 11, 
N. Y. Model V-2 improved wide - 
band video amplifier has a flat amp- 
litude response ±1.5 db from below 
10 cps to 20 mc. It is designed for 
use as an oscilloscope deflection 
amplifier for the measurement and 
viewing of pulses of extremely short 
duration and rise time. It is a tool 
for laboratory and industrial use 
to extend the amplitude range of 
vacuum -tube voltmeters and signal 
generators. Its extended low -fre- 
quency responses permit accurate 
analysis of tv signals. Sixty -cycle 
square waves are passed with less 
than 5 -percent tilt. 

Subminiature Control 
CLAROSTAT MFG. CO., INC., Dover, 
N. H. Series 48A improved sub - 
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another 
e. d. i. 

PLASTISEL 

MOLDED -IN 
ELECTRONIC SELENIUM 

RECTIFIERS 

Easier to handle! 

Take up less space! 

No mounting holes necessary! 

No possibility of short circuiting! 

No shock hazards! 

Cuts down wiring! 

No grounding problems! 

Write for 

our FREE 

Rectifier Catalog 

ELECTRONIC DEVICES, INC. 
Precision Rectifier Division 

429 12th Street, Brooklyn 15, N. Y Telephone: SOuth 8-3530 

PLASTISEL -A complete line of 
both molded -in and open stack electronic 

selenium rectifiers. 

Also manufacturers of MINISEL - 
a complete line of sub -miniature encased 

selenium rectifiers for military applications. 
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U. S. NAVAL AIR DEVELOPMENT CENTER 

JOHNSVILLE, PA. 

takes its 

ENVIRONMENTAL TEST PROBLEMS 

Maximum flexibility, efficiency, dependability-those are 
essentials of test -chamber design for military research 
use. And those are the qualities engineered into the 
Tenney Test Chamber recently installed at the U. S. 
Naval Air Development Center, Johnsville, Pa., for en- 
vironmental testing of aircraft components. 

Specifications: Altitude to 80,000 feet; humidity, 20% 
to 95%; temperature, -100° F. to +200° F.; any tem- 
perature-altitude conditions simultaneously; automatic 
program cycling control with minimum elapsed time for 
obtaining all extreme conditions. 

For all types of testing-development, research, speci- 
fication, and production-a Tenney -engineered chamber 
will meet your requirements. For testing under all degrees 
of humidity, at all altitudes and temperatures, a Tenney - 
built test chamber assures complete dependability and 
precisely controlled test data. Automatic cycling, indicat- 
ing, and/or recording systems to your specifications, if 
desired. 

For further information without obligation, write Tenney 

Engineering, Inc., Dept. J, 26 Avenue B, Newark 5, New Jersey. 

Test Chamber Design for Every Industrial Use 

enncq 
® 8034 

Manufacturers of Automatic Temperature, Humidity, and Pressure Control Equipment 

NEW PRODUCTS (continued) 

miniature control measures only 
in. in diameter, and is available as 
either a single or dual unit. Body 
depth of the single unit is 7/16 in., 
while the double unit measures 
53/64 in. Bushing is i in. long, 
beyond which the shaft extends } 

in. Series 48A is available in either 
tapered or linear resistances. Linear 
ranges are from 1,000 ohms to 5 
megohms; tapered resistances, from 
5,000 ohms to 2.5 megohms. 

Ultrasonic Signal Source 
KAY ELECTRIC CO., Pine Brook, 
N. J., has announced the Sonalig- 
ner, a stable and accurate oscillator 
in the ultrasonic range suitable for 
use in determining the pass band of 
narrow -band ultrasonic filters and 
other work in this range. Fre- 
quency range is from 10 kc to 220 
kc in 13 bands. Output is a maxi- 
mum of 2 volts from 600 ohms. 
Crystal check points accurate to 
0.01 percent are included with 
marks every 2, 10, 50 and 200 kc. 
Price is $695. 

Magnetic Recording Rubber 
THE BRUSH DEVELOPMENT Co., 3405 
Perkins Ave., Cleveland 14, Ohio, 
has announced a new magnetic re- 
cording rubber made from a special 
neoprene base. Magnetic oxide has 
been pigmented into the neoprene 
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An extensive line of 
TR-ATR-Pre TR 

and 
ATTENUATOR TUBES 

covering all frequency bands and power 

levels. Precision built for maximum uni- 

formity and performance. Tubes meet 

JAN requirements. 

We invite your inquiries regarding - 
ENGINEERING 
DEVELOPMENT 
PRODUCTION 

o 

Catalog available on 

request. Write Dept. C, 

Bomac Laboratories, Inc., 

Salem Road, 

Beverly, Massachusetts. 

1826 

1 B36 

BL -11 

BL -3 

1B24A 

1B35 

1 B37 

1660 

7246 

ATR388 

1B50 

1B51 

1B27 

1 B38 

1 B44 

1652 

1653 

1B54 

1B55 

1656 

1B57 

1B58 

1662 

7216 

5792 

5793 

ATR387 

1B23 

1640 

BL104 

BL105 

BL106 

BL107 

B1112 

aº '111 7l71 -1i -i1. .. 
gornac agoratorie3, Jrcc. 

BEVERLY MASSACHUSETTS 
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Samples promptly 
submitted upon request 

for design, pre -production, 
and test purposes 

SEND FOIL CATALOG 108 

Jerry Wee Ce. 

2150 W. Werth Ave. 

Chicago 22, Ill. 

...when it's a matter of the absolute in precision design! 

Specify 

BY 
MOLDITE» 

Whether it's a filter for electronic controls, actuators, motors, or generators _ from 14 KC to 1,000 MC-MOLDITE 
core spe- cialists are compounding the mix, estab'ishing the design to meet every RF filter core requirement. Years of MOLDITE know-how assure volume production, 

on time, rith absolute sustained ac- curacy. Let us show you how MOLDITE can help you meet your defense contract specifica- tions, tool 

NATIONAL 

MOLDITE 

COMPANY 
1410 Chestnut Ave., Hillside 5, N. J. 

Martin P. Aetrews Petting -Colon i Associates lose Lois Poulet 
Mott Road 1331; Seeth flower Cartel@ 1412 

Fayetteville, N. T. Les Angeles, Cal hem Ales 

NEW PRODUCTS (continued) 

with an unusually good degree of 
uniformity. Included in the base 
material is a permanent lubricant 
that virtually eliminates wear of 
both the medium and the associated 
recording head. Mechanical com- 
pliance of the medium provides for 
intimate contact with the recording 
head. These recording bands have 
been primarily designed for use 
when stretched over a supporting 
drum. 

Multifrequeucy Crystal 
Oscillator 
CREST LABORATORIES, Whitehall 
Bldg., Far Rockaway, L. I., N. Y. 
Model 50 oscillator is a multifre- 
quency high output signal gener- 
ator. Compact in size, it provides 
a convenient and inexpensive means 
of obtaining multiple outputs for 
spot frequency alignment of tele- 
vision and military receivers. It is 
available in a crystal -controlled 
range of 4.5 to 50 mc. 

Voltage -Regulated 
Power Supply 
KEPCO LABORATORIES, INC., 149-14 
41st Ave., Flushing, N. Y. Model 
815 features one regulated B sup- 
ply, one regulated C supply and one 
unregulated filament supply. The B 
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Do you want a career with a future? 

More and more of America's outstand- 
ing engineers arc carving fine careers 
for themselves at Boeing. They've 
found a future here in an Engineering 
Division that's been growing steadily 
for over 35 years. 

If you measure up, there's great 
opportunity here for you, too, and the 
rewarding experience of working on 
some of the nation's most vital pro- 
grams such as the B-52 and B-47 jet 
bombers, guided missiles and other 
revolutionary developments. 

You'll associate with men of the 
highest engineering renown, men who 
can help you further your own profcs- 

sional standing. You'll find here re- 
search facilities that are among the 
world's finest. And you'll enjoy a good 
salary that grows with you. 

Needed now in Seattle are experienced and 
junior aeronautical, mechanical, electrical, 
electronics, civil, acoustical, weights and tool- 
ing engineers for design and research; servo- 
mechanism designers and analysts; and phy- 

sicists and mathematicians with advanced de- 

grees. (More housing is available in Seattle than 

in most other major industrial centers.) 

Or, if you prefer the Midwest, sim- 
ilar openings are available at the Boeing 
Wichita, Kansas, Plant. Inquiries indi- 
cating such a preference will be referred 
to the Wichita Division. 

Write today to the address below or use 

the convenient coupon. 

!1'- --7 
JOHN C. SANDERS, Stall Engineer-Personnel 

Dept. H-12 
Boeing Airplane Company, Seattle 14, Wash. 

Engineering opportunities at Boeing inter- 
est me. Please send me further information. 

Name 

Address 

City and State 
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If you need a Helping Hand 

on HOUSINGS 

IF you're producing electronic components for the military, 
you may find it advantageous to join production hands 

with Corry Jamestown for top-quality housings, cabinets 
or chassis-delivered where you want them and when you 
want them. Our three modern plants have ample facilities 
to assure you the fast, dependable housing production you 
need to keep pace, in quantity and quality, with your own 
production. We have over 30 years experience fabricating 
steel, stainless steel and aluminum, plus a large force of 
skilled and experienced metal craftsmen who take pride in 
their work. Our engineers are ready, right now, to talk over 
your requirements. Complete information on our facilities 
and capacity is yours for the asking. 

CORRY-JAMESTOWN MFG. CORP. 
CORRY, PENNSYLVANIA 

jis7iìae ect' 

NEW PRODUCTS (continued) 

supply is continuously variable 
from 0 to 600 v and delivers from 0 
to 200 ma. At the range 20 to 600 v 
the output voltage variation is less 
than 0.5 percent for both line fluc- 
tuations from 105 to 125 v and load 
variation from minimum to maxi- 
mum current. Ripple is less than 
5 mv. The C supply is continuously 
variable from 0 to 150 v and de- 
livers 5 ma. For all output voltages 
the output voltage variation is less 
than 10 mv for line fluctuations of 
105 to 125 v. The a -c output is 6.3 
v, 10 amperes, center -tapped, un- 
regulated. 

Signal Generator 
ELECTRONIC INSTRUMENT CO., INC., 
276 Newport St., Brooklyn 12, 
N. Y., has announced production 
of the model 322 r-f/a-f signal 
generator in both kit and factory - 
wired form. Specially designed for 
f-m/a-m alignment, generation of 
tv marker frequencies and the test- 
ing of audio circuits, the unit has 
a 5 -step switching arrangement 
that permits r -f, modulated r -f or 
a -f output. Its Hartley oscillator 
produces fundamentals from 150 
kc to 34 mc, with harmonics to 102 
mc, and its Colpitts audio oscillator 
generates 400 -cycle sine -wave volt- 
age. Price in kit form is $23.95; 
wired, $34.95. 

Video Line Pad 
THE DAVEN Co., 191 Central Ave., 
Newark 4, N. J., has announced the 
type V-102 video line pad, assembled 
in an aluminum case, and provided 
with connectors for connecting one 
or two line amplifier outputs, line 
input and monitor input. This net - 
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FACTS ABOUT THE 

ELECTRONIC 
TEMPERATURE MEASURING INSTRUMENTS 

Conventional industrial temperature measuring devices, like 
millivolt pyrometers and potentiometers, are often too fragile, 
complicated or costly for many applications. 

American Electronic Temperature Indicators and Recorders 
have none of these disadvantages, whatever the demands of 
service. They are rugged, simply constructed, economical-yet 
measure temperature precisely between -100° and + 3000°F. 

Heart of the instrument is the power -actuated Microsen Bal- 
ance, a unit extremely sensitive to low power input-insensi- 
tive to line voltage variations. Both dials and charts are readily 
calibrated to thermocouple temperature scales. Thermocouple 
cold junction compensation is achieved-regardless of ambient 
temperature effects-by a built-in, thermostatically -controlled 
and insulated heater. A sealed housing protects all measuring 
elements from dust and corrosive vapors. 

The high torque rotary solenoid, which drives the pointer, 
makes the instrument especially suitable for round dial indi- 
cation, thus reducing the opportunity for parallax error. It also 
assures "pin point" accuracy in positioning the pointer, and 
hermits the use of dials as large as 12 inches. 

OSCILLATOR 
CONTROL 

COIL 

BEAM 

FULCRUM 

MAGNET 

CALIBRATING 
RE ISTOR 

HAIRSPRING' 

THERMOCOUPLE 

GOLD BELT 
DRIVE 

B 

SOLENOID 
COIL 

RETURN 
SPRING 

ROTARY 
ARMATURE 

HOW AMERICAN ELECTRONIC INDICATORS AND RECORDERS 

MEASURE TEMPERATURE 

The Microsen Balance maintains equilibrium 
between two forces. One is proportional to ther- 
mocouple input, the other to the mechanical posi- 
tion of the instrument pointer. 
Any change in thermocouple input deflects the 
Microsen beam and changes the proximity of the 
beam's flag end to the oscillator coil. The oscilla- 
tor circuit then detunes and creates a current 
change through the vacuum tube and solenoid 
coil. 
As the solenoid armature rotates, it positions the 
pointer so that the hairspring torque is opposed 
and equal to the input torque. The mechanical 
indication is thus weighed in exact proportion 
to thermocouple input. Consequently, the pointer 
accurately indicates the temperature on the dial. 

MICROSEN BULLETIN 404 contains details about these revolu- 
tionary new temperature measuring instruments. Also included is 
information about American Electronic Indicators and Recorders 
for other fields of measurement. Write for a copy. 

AMERICAN 
«MAXWELL 
l) 

.1 CMló 

_ _ 

mNS*RUMEN*S 
A product of DIANNING, MAXWELL & MOORE, INC. STRATFORD, CONNECTICUT 

MAKERS OF 'AMERICAN' INDUSTRIAL INSTRUMENTS, 'HANCOCK' VALVES, ASHCROFT GAUGES, 'CONSOLIDATED 

SAFETY AND RELIEF VALVES. BUILDERS OF "SHAW -BOX" CRANES, 'BUDGIT' AND 

'LOAD LIFTER' HOISTS AND OTHER LIFTING SPECIALTIES. 
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NEW PRODUCTS (continued) 

INDUSTRIAL ELECTRONIC WHOLESALERS 

offers FAST, EXPERT.. 
ACT/ON 

BEekman 3-2980 
15 TRUNK LINES- 

- 

200 GREENWICH STREET 
NEW -YORK -7,--N. Y. 

MILO RADIO-WUX-N. Y. 

TWX-NY1-1839 

14ÙLOLECTRO, N<Y. 

ON YOUR INQUIRIES and ORDERS! 

TREMENDOUS INVENTORY! 
MILO's stock of radio -electronic parts. tubes and 
equipment is enormous! If you have been searching 
far and wide for some elusive, urgently -needed 
materials, you are practically sure to find it here at 
MILO-for MILO stocks everything! Consolidate 
your purchases with a single, dependable source of 
supply such as ours and save yourself invaluable 
time, money and effort, 

LARGE TECHNICAL STAFF 

- ENABLES MILO TO OFFER 

"PERSONAL SERVICE to EACH ACCOUNT 

One of the many reasons for MILO's efficient service 
to customers is that we assign a highly specialized 
sales engineer to each account. Thus, each inquiry 
or order from your firm is cleared through this staff 
member who becomes personally familiar with your 
firm's requirements. 

STANDARD ADVS TSED BRANDS 
MILO stocks the complete lines of products of over 
200 of America's leading electronic equipment 
manufacturers. No matter what your need, MILO 
has it'-or can obtain it with surprising speed. 

WHOLESALE PRICES 
-Same as "Direct -Factory" Prices 

- (in most instances) 

MILO serves the needs of countless hundreds of 
industrial firms throughout the nation, plus research 
laboratories, schools, colleges, government agencies, 
broadcast stations, public utilities, railroads, tele- 
phone and telegraph companies, airlines, oil and gas 
refineries, textile mills, plastic mfrs., etc. Your firm, 
too, will receive the lowest prevailing wholesale 
prices. 

FAST, SAME -DAY SHIPMENT 
Our staff is geared to render fast, efficient service, 
orders generally being shipped within hours of 
receipt. MILO ships everywhere-via railway ex- 
press, parcel post, air express, motor freight, railroad 
or ocean steamer. Try our service when you are next 
pressed for time. 

NEW 1952 FREE MILO CATALOG 
Write today on your company letterhead 
for your free copy of our massive buying 
guide-an invaluable aid in your purchas- 
ing. Over 1000 pages crammed full with 
information on the industry's leading 
products, completely illustrated, includ- 
ing prices and technical specifications. 

Address Dept DE. 

RADIO -ELECTRONIC PARTS 

TUBES and EQUIPMENT 

for ALL INDUSTRIAL APPLICATIONS! 
--PRODUCTION RESEARCH DEVELOPMENT 

PROCESSING and CONTROL 

MILO RADIO 
& ELECTRONICS CORP. 

200, GREENWICH STREET, NEW YORK 7,.N. Y. 

work is designed to feed from a 

73 -ohm source to a 73 -ohm line with 
zero loss, and at the same time pro- 
vide a branch circuit containing 14 

db of isolation, for the connection 
of a high impedance monitor. The 
unit provides a simple method for 
the direct monitoring of the out- 
going signal between the output of 
the line amplifier and the line with- 
out disturbing the transmission 
characteristics. At the same time 
this network provides sufficient iso- 
lation so that the line character- 
istics do not influence the quality 
of the connected monitor. 

TV Bar Generator 
SUPERIOR INSTRUMENTS CO., 227 

Fulton St., New York 7, N. Y. All 
that is necessary with the tv bar 
generator to display an actual bar 
pattern on any tv receiver screen is 
to connect the unit to the receiver 
antenna post, plug the line cord into 
an a -c outlet and throw a switch. 
The receiver under test will have 
a stable nevershifting vertical or 
horizontal pattern projected on the 
screen. Power supply is 105-125 
volts, 60 cycles ; power consumption, 
20 watts ; vertical sweep output, 60 
cycles; horizontal sweep output 16, 

750 cycles. 

High -Sensitivity CRO 
PRECISION APPARATUS CO., INC.. 
92-27 Horace Harding Blvd., Elm- 
hurst, L. I., N. Y. Series ES -500A 
high -sensitivity cathode-ray oscil- 
loscope is a 5 -in. laboratory type 
with extended range, voltage -regu- 
lated, push-pull amplifiers for mul- 
tipurpose industrial, a -m, f -m and 
tv applications. It features a verti- 
cal amplifier with response beyond 
1 Mc, a 2-megohm input resistance 
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L 

Divides ci second 

into 1.600,000 
partS' 

'6 MEGACYCLE 
TERM 

cua0M0' COO 

FEATURES: 

High Resolution and Accuracy -1/1,600,000 
second. 

Direct Indication of intervals up to one second - recycling of counter can be observed or 
recorded for longer intervals. 

Retains Indication of measurement until reset. 

Easy to actuate - pulses from common or 
separate sources can be used. 

Dependable and stable - no adjustments 
required. 

Accepted standard in practically all govern- 
-+ ment proving grounds. 

APPLICATIONS: 
PROJECTILE VELOCITY MEASUREMENTS 

CAMERA SHUTTER TIMING 
FREQUENCY MEASUREMENTS 

PRECISION TACHOMETER 

RELAY CONTACT TIMING 
GEOPHYSICAL MEASUREMENTS 

GAS TUBE MEASUREMENTS 

BINARY 
COUNTERS 1.6 MEGACYCLE DECADE 

COUNTERS 8 2 CRYSTAL 

16 16 OSCILLATOR 

B O O Ió O O - -O -{ GATE I 

4 0 0 0 0 0 
2 0 0 0 0 0 

0 0 0 0 0r 
-- 

O[]- TART PULSE 

STOP PULSE -- 4 1 ELECT. 
6 6 SW. 

\ 
REGISTERS UP REGISTERS UP TO 
TO I SEC. IN 10 1.1 SECS. IN 
100000 STEPS 16 STEPS OF 

OF 10 Al SECS. 0.625 11 SEC. 

PRINCIPLE OF OPERATION: 

A quartz crystal, continuously oscillating at 1.6 me 
is used as a time base. During the time interval to 
be measured the cycles are gated into four binary 
counting stages having a capacity of 16 counts. 
The neon indicator lights of these stages are 
numbered 1/16, 2/16, 4/16, and 8/16 (sixteenths 
of 10 microseconds or 0.625 microsecond). Fol- 
lowing the binary stages are five decade counting 
units having a capacity of 100,000 counts. Each 
count entering the decades from the binary stages 
represents 10 microseconds. Therefore, the time 
interval between 10 microseconds and 1 second is 
registered in the decades and the remainder is 
registered in the binary stages. For instance a 
time interval of .5374825 second would be indicated 
as follows: .53748 on the decade indicators plus 
4/16 (of 10 microseconds) on the binary indicators. 

HIGH SPEED ELECTRONIC COUNTERS, COMPUTERS AND PRECISION IN- 
TERVAL TIMERS FOR ALL APPLICATIONS-ADDRESS INQUIRIES TO DEPT. 6-G 

POTTER INSTRUMENT COMPANY INCORPOR A TED 
115 CUTTER MILL ROAD, GREAT NECK, NEW YORK 

ELECTRONICS-December, 1951 283 



NEW PRODUCTS (continued) 

MOSINEE 
«eiaolie 

Ma/Ft eY 

If you have a fabricating or processing 

problem involving paper ... if you re- 

quire definite technical characteristics 

and, above all, dependable uniformity, 

it may be worthwhile for you and 

MOSINEE technicians to get together. 

MOSINEE is not interested so much in 

terms of volume production as in our 

ability to render helpful service to man- 

ufacturers in the field of electronics 

and in the electrical goods industry. Our 

"paperologists" are at your service for 

consultation. Please write Dept. E. 

MOSINEE PAPER MILLS COMPANY MOSINEE, WIS. 

1aóenlial ¿a4ei J anufactuheitó 

and approximately 20-p.p.f input ca- 
pacity. Better than 20-mv-per-in. 
vertical amplifier sensitivity per- 
mits direct alignment and/or ad- 
justment of low gain circuits and 
examination of minute signal levels. 
A multivibrator-type internal linear 
sweep circuit affords direct cover- 
age from 10 cycles to 30 kc. Net 
price is $169.50. 

Binary Scaler 
GENERAL ELECTRIC CO., Syracuse, 
N.Y., has developed model 4SN1A3 
binary scaler with a 90-v output. 
It incorporates a new -type twin 
triode tube, the 5963, which is 
especially designed to avoid emis- 
sion decrease in pulsed service. The 
scaler can count electrical impulses 
at speeds in excess of 200 kc per 
second when used in either binary 
or decade combinations. Output 
impedance is 15,000 ohms. Power 
supply specified is 210 v d -c -}20 
percent at 7 ma ; filament, 6.3 v at 
0.3 ampere. 

Video Generator 
THE HICKOK ELECTRICAL INSTRU- 

MENT CO., 10527 Dupont Ave., 
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PTM MICROWAVE 
"FIRST Commercial 

Radio Relay System 
in North America" 

PTM Provides INDUSTRY with complete, private, 
high -reliability, weatherproof communications-over any 
terrain-without costly line construction and maintenance 

Federal PTM Microwave offers the most stable basic 
channels for pipe lines, power utilities, railroads, tele- 
phone companies, broadcasting, aviation and others 

PROVED performance in all large and small industrial applications! 
That's why industry can rely on Federal Pulse -Time Modulation 

Microwave ... the modern system developed by the world-wide 
International Telephone and Telegraph Corporation, pioneer in 
microwave techniques. Tens of thousands of channel -miles of PTM 
have been installed in 15 countries by IT&T associates. 

Federal PTM-providing all facilities simultaneously-meets all 
communication requirements ... over long distances and with re- 
markable reliability, using equipment of highest RF output and 
simplest design. For details on microwave at its best, write to Wire 
and Radio Transmission Systems Division, Dept. D-713. 

FEDERAL TELECOMMUNICATIO LADODA 

TORIES, Nutley, N 1 a unit of 
IT&T's worldwide research and 

engineering organization. 

HIGH POINTS of 
PTM 

PERFORMANCE 
Unaffected by fog, rain, snow, 
ice, static or magnetic storm. 
High signal-to-noise ratio. 
Outstanding for high quality of 
voice and other transmission. 
No inter -channel crosstalk due 
to non -linearity of common ele- 
ments. 
Energy beamed by non -critical, 
directive parabolic reflectors. 
High power allows large fading 
margin. 
99.22% reliability achieved 
without RF stand-by. 

"Federal Microwave-The System Backed by 20 Years of Experience" 

Federal Telephone and Radio Corporation 
100 KINGSLAND ROAD CLIFTON, NEW JERSEY 
In Canada: Federal Electric Manufacturing Company, ltd., Montreal, P. Q. 
Export Diátributors: International Standard Electric Corp., 67 Broad St., N.Y. 
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NEW PRODUCTS (continued) 

YOU CAN IMPROVE 

CIRCUIT and CABINET DESIGNS 

,, 
WITH fss/i111 

Use these highly adaptable, 
easily installed mechanical 
elements as couplings between 
control knobs and 
variable circuit elements. They'll 
give you a free hand in 
mounting both the elements and 
controls wherever desired. 
You can group the controls for 
better appearance and more convenient 
At the same time, 
you can mount the elements 
where they best satisfy 
circuit, wiring 
and assembly 
requirements. 

FLEXIBLE SHAFTS 

THE 

operation. 

S.S. White flexible shafts 
come in a wide selection 
of sizes and characteristics. 
They can be made up 
in any length 
to user's or government 
specifications ready for 
installation. 

WRITE FOR NEW BULLETIN 5008 
It contains the latest information and data 
on flexible shafts and their application. 
Write for a copy today. 

DENTAL MFG. CO. 

Western District Office 

INDUSTRIAL DIVISION 
Dept. E, 1.0 East 40th St. 

NEW YORK 16, N. Y. 

Times Building, Long Beach, California 

Cleveland 8, Ohio, has developed the 
model 650 Videometer, and all-pur- 
pose video generator designed as a 
test instrument for visually identi- 
fying and localizing trouble in any 
section of a tv receiver independent 
of station operation. The instru- 
ment has r -f output directly cali- 
brated in microvolts for sensitivity 
checks. It contains a line volt- 
age scale for instantaneous check 
on line voltage fluctuation, and in- 
cludes horizontal and vertical saw - 
tooth voltages, which can be di- 
rectly substituted for vertical and 
horizontal oscillator in a receiver. 
Amplitude is sufficient to give full 
raster deflection, and in the case of 
flyback -type high -voltage power 
supplies, the horizontal sawtooth 
can be used to light up the picture 
tube. 

Driver Unit 
AUDICRAFT INC., 77 South 5th St., 
Brooklyn, N. Y. Model DQ loud- 
speaker driver unit is a heavy-duty 
unit handling 30 watts of program 
material and withstanding peaks of 
80 percent over this figure. One of 
the exclusive features of the unit 
is a frequency response to the upper 
limit of the audio range. Another 
feature is the patented Self -Instal 
diaphragm assembly in which have 
been incorporated all elements of 
the vibrating system. Instant re- 
placement of the assembly may be 
made at the point of speaker oper- 
ation with only a screwdriver. 

Literature 
Low -Voltage D -C Capacitors. Gen- 
eral Electric Co., Schenectady 5, 

N. Y. Bulletin GEC -808 describes 
the features, application and opera- 
tion of the Tantalytic capacitors 
that are designed for low -voltage, 
d -c applications where very small 
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BAKERY STONE PRODUCTS PAPER PAINT DISTILLING 

AIRPORT 

POWER PLANT RUBBER GOODS OFFICE EQUIPMENT 

SHIPYARD WOODWORKING RAILROAD 
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GLASS SHIPPING 

TANNERY INSTITUTION 

RESTAURANT MUNICIPAL PRINTER 

LAUNDRY 
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PACKAGING CHEMICALS FOOD PRODUCTS 

PUBLIC WORKS 

UTILITY 

ELECTRICAL GOODS 

PETROLEUM 

FOR EACH OF US TO GET MORE STEEL ... AND PRODUCTS MADE OF STEEL . . . 

WE'VE GOT TO PROVIDE MORE SCRAP TO MAKE THE STEEL. 

Half the melting stock used in the 
steel mill or iron foundry consists of 
iron and steel scrap. In normal times, 
enough scrap is produced by the mills, 
foundries, railroads, fabricators and 
scrap dealers to fill the need. 

But now the mills have stepped up 
capacity to meet the greatly increased 
military and civilian demands for steel. 
And that increased capacity has out - 
stepped the supply of scrap. 

That is why we are calling on plants 
in both metal -working and NON- 
METAL -WORKING industries to pro- 
vide the needed scrap NOW. 

You have the heavy scrap 
needed to make more steel 

Enough obsolete machinery, equip- 
ment and parts are being carried as 
useless inventory to give a big push to 

the production of steel. Surveys have 
proved this. 

The trick is to get that old steel into 
the hands of the steel producers. 

We're putting that job up to you. 
To help maintain steel production... 

provide more steel for the equipment 
you want ... turn in your idle iron 
and steel to your local scrap dealer. 

What you can do to help 
maintain steel production 

1. Appoint one top official in your plant 
to take full responsibility for surveying 
the plant and getting out the scrap. 

2. Consult with your local Scrap Mo- 
bilization Committee about its program 
to help out in the scrap crisis. For 
chairman's name, check with your 
Chamber of Commerce, or the nearest 

This advertisement is a contribution, in the national interest, by 

office of the National Production Au- 
thority, Department of Co mmerce. 

3. Call in your local scrap dealer to 
help you work out a practical scrapping 
program. Non-ferrous scrap is needed, 
too. 

4. Write for free booklet, "Top Man- 
agement: Your Program For Emer- 
gency Scrap Recovery", addressing Ad- 
vertising Council, 25 W. 45 St., New 
York 19, N. Y. 

SCRAPPY SAYS: 

McGRAW-HILL PUBLISHING COMPANY, INC. 
330 WEST 42nd STREET, NEW YORK 18, N. Y. 
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UMIDITY 

-TESTS 

Bowser Relative Humidity Testing 
Units provide and automatically 
maintain humidity conditions from 
20% to 95% at temperatures from 
+35°F. to +170°F. (Dry Bulb). 
These units are ruggedly built for 
extended service, yet feature the 
close tolerance control required for 
the testing of aircraft and electronic 
parts and equipment. The Bowser 
Humidity Unit is stainless steel 
throughout. Special accessories 
can be provided to meet specific 
requirements. 

Bowser's complete line of testing, process- 
ing and storage equipment meets all MIL, 
JAN, USAF, AN and other Government 
test specs. Our Engineering staff is always 
available, and invites you to take advan- 
tage of Bowser's long continuous experi- 
ence, the most versatile in its field. 

1/ CHECK AND MAIL TODAY 

BOWSER TECH. REFRIG., Terryville, Conn. 

Send information on test equipment checked: 

High Temperature 
D Low Temperature 
D Temperature Shock 
D Humidity 
D Altitude 
Cl Walk -In Rooms 

Name 

Company 

Street 

Fungus Resistance 
D Rain and Sunshine 
D Sand and Dust 

Immersion 
Explosion Proof 
Vapor Tight 

Pos 

City Zone State 
10 

BOWSER 
TECHNICAL REFRIGERATION 

DIVISION BOWSER INC 

TERRYVILLE CONN 

On the Frontiers of Design You'll Find 
Micro Ground Miniature Ball Bearings 

T Where instrumentation and other delicate 
'e mechanisms call for the last refinement in 

saving weight, space and friction, the chances 
are good that Micro bearings are part of the picture. 
America's first and only fully ground miniature ball 
bearing, Micro offers 85 sizes and types with 3/8" to 
1/8" O.D. and in tolerance ranges of ABEC-5 and above. 
They provide all the precision advantages which are 
possible only in a ground bearing, yet they actually cost 
less than comparable unground miniatures. 

Write for Technical Bulletin No. 50 

New Hampshire MICRO Ball Bearings, Inc. 

5 Main Street, Peterborough, N.H. 

LISTENING 
COMFORT 

HEARING AT ITS BEST! 

Modern, lightweight, durable-Telex Quality 
Headsets are easy on the ears ... No uncomfortable 

ear pressure ... Easily adjustable and built for 

hard usage ... Telex Headsets effectively block out 
background noises ... 5 ft. standard cord or 

special cord with built-in volume control .. . 

TW I NSET * MONOSET * 

Nothing Touches Direct Signal for 
the Ear Both Ears 

WRITE FOR FREE FOLDER-OR SEE YOUR PARTS JOBBER. 

Weighs 
only 1.6 oz. 

Weighs 
only 1.2 oz. 

C.P.A. Approved 

ELECTRO -ACOUSTIC DIVISION 
'Trademark 

DEPT. H-15, TELEX PARK, ST. PAUL 1, MINN. 

In Canada, Atlas Radio Corporation, Toronto 

STANDARD OF THE WORLD FOR QUALITY HEADSETS 
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NEW PRODUCTS (continued) 

size, light weight, long operating - 
and shelf -life are major considera- 
tions. It is illustrated with photo- 
graphs, line diagrams and test -data 
graphs. The capacitors described 
are rated 0.1 to 50 µf, 150 volts d -c, 
and have an operating temperature 
range of -55 to +85 C, with a 
maximum loss of only 35 percent 
capacitance at -55 C. 

Pressure Connectors. The Thomas 
& Betts Co., Inc., 66 Butler St., 
Elizabeth, N. J., has released bulle- 
tin No. 66, a new two-color 56 -page 
catalog of pressure (solderless) 
connectors. It lists and illustrates 
the company's three complete lines 
of pressure fittings: the Lock -Tite 
line whose feature is that it has 
a very complete range of cable 
sizes; the Tite -Bind line, which is 
precision engineered; and the pre- 
cision Hinjon line that works on 
the nutcracker principle. The bul- 
letin lists connectors, lugs and taps 
for all kinds of copper conductors 
from No. 14 through 2,000,000 cir- 
cular mils. 

Radioactivity Equipment. Tracer - 
lab Inc., 130 High St., Boston 10, 
Mass., has issued a new 108 -page 
catalog containing full informa- 
tion on an extensive line of radio- 
activity equipment, tagged chemi- 
cals and consulting services. Many 
new items for laboratory, medical 
and industrial use are included, 
as well as a complete listing of 
chemicals tagged with radioiso- 
topes. A section describes the 
firm's consulting service, especi- 
ally adapted to the needs of indus- 
tries not possessing a laboratory 
of their own, or wishing to use 
radioactivity for only one or two 
problems. 

Direct -Writing Oscillograph. Off- 
ner Electronics, Inc., 5320 North 
Kedzie Ave., Chicago 25 Ill., has 
available a new bulletin giving ap- 
plications, construction details 
and specifications of the Dyno- 
graph, high-speed direct -writing 
oscillograph. Contents include the 
story of the unit's special chopper - 
type amplifier for drift -free opera- 
tion. The device described, oper- 
ating at 100 times the speed of 
other industrial recorders, fea- 
tures a pen deflection linearity of 

Designed for 

1111F 

r - 

The NEW 

HRLIPI% TT -16 Tuner, 
now in production, is the complete answer 

to future UHF problems. 

The Tarzian TT -16 Tuner is the logical approach 

to UHF. The TT -16 is a VHF Tuner which will accept 

UHF stations-through a full -range UHF Tuner- 
without loss of present VHF channels. 

Full range (70 Channel) coverage is provided. 

Forward -looking manufacturers are asked to write 

or call for complete information. 

SMRKES TARZM, Inc. 
Tuner Division Bloomington, Indiana 

TARZIAN MADE PRODUCTS 

Air 
Trimmers 

Rectifiers Receiving Tubes 

STATIONS WITS (5000 WATTS) AND WTTV (CHANNEL 10) 
WNED AND OPERATED BY SARKES TARZIAN IN BLOOMINGTON 

Selenium Cathode -Ray and 
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ELECTRONIC GLASS WORKING EQUIPMENT for RADIO, TELEVISION 
TUBES, INCANDESCENT LAMPS, GLASS LATHES for TELEVISION TUBE 
REPAIR. We make Transformers, Spot and Wire Butt Welders, Wire Cutting 
Machines and 500 other items, indispensable in your production. Eisler Engi- 
neers are constantly developing New Equipment. If you prefer your own 
designs, let us build them for you. Write to Charles Eisler who has served 
The Industry over 30 years. 

RADIO ?RETCHING MACHINE 
I2 -POSITION CISLER "TYPE The entire organization of Charles Eisler 

wishes all of our customers in the United 
States as well as in foreign countries 
Season's Greetings and Best Wishes for 
the Coming Year. 

' - 7ß74pS><d'RNr!'R& fY1ROFFRAT/ÖN rN CO,M(/NtCAT/aN c!R[UITS 
-lNTfRPRASF F,FAt70RR5--wtfYth'k'KfTWY.'3fORt-?R (---.iPMASF tRA1CNnT"H5 

EISLER ENGINEERING CO., 
Inc.751 So. 13th 
Newark 3, N.St. J. 

C7471r/ »at -....,,: 
+i. 

Q 

PECIALTY n() 
OFFERS re-Iot3 

LAB-BILT DRY BATTERIES 
Standard or Custom-made 

RADIO AND 
GNITON 

Write for FREE CATALOG 
This catalog gives complete specifications of 
78 Lab-Bilt Batteries of industrial and hard - 
to -get types. 

CUSTOM-MADE BATTERIES 
Battery Specification Sheet illustrated in cat- 
alog enables you to get any type dry battery 
designed and made to your individual spec- 
ifications - even in small quantities! 

SUPER SERVICE 
Specialty Battery Company is specially 
equipped to make all Lab-Bilt Batteries FRESH 

for each order and ship immediately. Give 
your customers this valuable service. Write 
for a new catalog today. 

SPECIALTY BATTERY COMPANY 
A Subsidiary of the Ray -O -Vac Company 

ENGINEERS 

If You're Interested 
in Yourself-We're 
Interested in YOU! 

You may think this an unusual attitude for 
an employer to take, but the fact is, "self- 
interest" is often overlooked and even con- 
sidered undesirable by some employers. 

But here at Honeywell, we believe self- 
interest is healthy for our employees and for 
this company. And we back up our belief 
not only with money, security and the usual 
"fringe benefits," but also by giving people 
satisfying, challenging work and opportunity 
for advancement NOW - not tomorrow or 
next year. 

Consider the self -interested engineer. He 
wants always to use the latest in electronic 
and engineering techniques. He wants to 
work at his full creative capacity. He wants 
to show more than just a fraction of his 
actual potential. Because he knows that in 
this kind of position lies his best opportu- 
nity to further his career. 

So-here at Honeywell-we take great care 
to put a self -interested engineer in his proper 
field-research, development or design. We 
let him loose in basic research. Or we give 
him meaty problems in electronics and 
electro -mechanical devices. We let him tear 
into gyro, servo -mechanism, relay, heat trans- 
fer, electrical contact phenomena or aero - 
elasticity. In other words-we give him the 
work he wants and needs to do. 

Yes, Honeywell goes for self -interested 
engineers. We want them when we find 
them and we keep them when we get them. 

If this kind of thinking appeals to you, 
the chances are you'll be mighty valuable 
to yourself and to us by working at 
Honeywell. Why not start right now to 
do something about it? Depending on 
the location you prefer, write to H. D. 
Elverum, Personnel Department EL -2, 
Minneapolis 8, Minn. or W. Reiterman, 
Personnel Department EL -2, Philadelphia 
44, Pa., giving your qualifications and 
experience. Your letter will be held in 
the strictest confidence, of course. 

Höriéÿwéll 
36t 
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NEW PRODUCTS (continued) 

1 percent with pen response of 
1/120th of a second; and sensi- 
tivity of 150 uv d -c per cm of pen 
deflection. 

F -M Modulation Meter. Lampkin 
Laboratories, Inc., Bradenton, 
Fla., has available a 2 -page bulle- 
tin describing the type 205 f -m 
modulation meter that measures 
the maximum deviation due to 
modulation of fixed and mobile f -m 
transmitters as required by the 
FCC. The unit described is readily 
tunable to any number of trans- 
mitter frequencies as employed by 
public -safety, land -transportation, 
industrial and other two-way 
radio communication services 
from 30 to 200 mc. Price is $240 
net. 

TV Sound Push -Pull Amplifier. 
Vidaire Television Co., 576 W. 
Merrick Rd., Lynbrook, N. Y. A 
single -page bulletin introduces a 
push-pull sound amplifier for use 
with tv receivers that utilize a 
single tube for sound output. By 
plugging in the A-130 amplifier 
described and removing the 6K6, 
6V6, or 6Y6 sound output tube, the 
overall frequency response of the 
sound system is increased. The 
amplifier shown in the bulletin is 
flat within 1.5 db between 80 and 
20,000 cycles. 

Lab Report. Technology Instru- 
ment Corp., 591 Main St., Acton, 
Mass., recently published Labor- 
atory Report No. 4 featuring these 
articles : "Phase Measurements in 
Lattice Networks", "Production 
Testing of Dissipated Electrolytic 
Capacitors" and "Adaptation of 
320-A Phase Meter in Servo Sys- 
tem for Dynamic Balancing". 
Technical descriptions, photo- 
graphs and drawings are included. 

UHF Fundamentals. RCA Service 
Co., Government Service Div., Glou- 
cester, N. J., has prepared a manual 
as a technical aid for uhf training 
and the installation, operation and 
maintenance of uhf electronic equip- 
ment. The booklet's content is or- 
ganized for ready reference under 
such subjects as transmission lines, 
resonant sections, standing -wave 
measurements, cavity resonators, 
wave guides and wave -guide appli- 
cation. It will prove especially use - 

we can make your 

If you use parts like these (up to %" dia. 
and to 1 %" length) in large quantities, 
it is almost certain that we can show you 
a big saving. And assure on -time de- 
liveries to meet your pressing defense 
work schedules. We have something 
unique back of that claim ... 
OUR QUOTE IS LOWER BECAUSE NOBODY HAS 
WHAT WE HAVE To be able to produce our 
famous Bead Chain to sell for pennies 
per yard, we had to develop our own 
equipment and method ... our MULTI - 
SWAGE Method. 

Instead of turning and drilling small 
parts from solid rod, or stamping and 
forming them, this advanced method 
automatically swages them from flat 
stock into precision tubular forms, with 
tight seams. By increasing the produc- 
tion rate many times, and eliminating 

TYPICA 

FOOT OR REST PINS 

SHAFT BEARINGS 

SPACERS 

Ll 

SHOULDER PINS 
FOR PERMANENT 

ATTACHMENTS 

BETWEEN PARTS 

CONTACT PINS TERMINALS 

scrap, this saves a large part of the cost 
by other methods. 
FAMOUS USERS PROVE IT For years leading 
manufacturers in the radio and elec- 
tronics field have depended on us to cut 
costs of millions of contact pins, ter- 
minals, jacks and sleeves. And, for 
pinlike parts and variations of bushings 
needed for mechanical purposes, we are 
the money -saving supplier to scores of 
prominent makers of toys, business ma- 
chines, appliances, ventilators etc. 
WHAT WE CAN MAKE Our Bead Chain 
MULTI -SWAGE Method permits parts 
to be 'beaded, grooved, shouldered, and 
of almost any metal. Generally, they 
should not exceed %" dia. or 11/2" 
length. Catalog shows many Standard 
Items available in small quantity. Special 
Designs must usually be ordered in lots 
of a half -million or more, unless they 
are frequently re -ordered. 
GET COST COMPARISON! Send blueprint or 
sample and quantity requirements. Our 
engineers will return an eye-opener 
on economy. 

Let BEAD CHAIN make it by the 

MULTI -SWAGE 

METHOD 
N 
0 

i 

: Name, title 

I want this Catalog -Data Folder 

The Bead Chain Manufacturing Co. 

88 Mountain Grove St., Bridgeport, Conn. 

Company. 

Address 
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WRITE FOR 

CATALOG 

l'et4' leaezn 1 

A.W.IIAY11ONc' 
Regardless of the in- 

tricacies of an application, 
you can depend on 
prompt and thorough 

evaluation by experienced 

engineers of The A. W. 

Haydon Company. 

From problem statement 
through quantity pro- 

duction, the specialized 

know-how of The A. W. 
Haydon Company is de- 

voted to expeditiously 
fulfilling your requirements. 

-57/be 

¿, Í MAYDON 
COMPANY 

235 NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 

lese and Manufacture of Electrical Timing Devices 

POWER 

RESISTORS 
EVERY DESIRABLE 
CHARACTERISTIC 

Smallest in size. 
Sealed in Silicone. 
100% impervious to moisture and salt spray. 
Complete welded construction from terminal to 
terminal. 
Temperature coefficient 0.00002% per degree C. 
Ranges from .05 Ohms to 55,000 Ohms, depend- 
ing on type. 
Tolerance .1%, .5%. 1%, 3%, and 5%. 
RH Types-Silicone sealed in a die-cast, black 
anodized radiator finned housing and mounts 
on sub -panel for maximum heat dissipation. 
Prompt Delivery. 

Let us quote on your immediate needs. 

Phone, wire or write George Risk 
Telephone 2139-2500 13th Street 

For Price 8 delivery 

(We also manufacture deposited carbon resistors) 

10 -Watt 

25 -Watt 
Type RH -25 

50 -Watt 
Type RH -50 

Type RS -10 

"DALOHM" 
MINIATURE PRECISION 

RESISTORS 

MANUFACTURED IN 
ACCORDANCE TO 

JAN -R -26A Specifications 
Characteristic G' 

DALE PRODUCTS, INC. NebrCumbus askar 

Use 
SILVER 

GRAPHALLOY 
For extraordinary 
electrical performance 

THE SUPREME BRUSH 
AND CONTACT MATERIAL 

for BRUSHES 
for high current 
density 

minimum wear 

low contact drop 

low electrical noise 

self -lubrication 

for 

CONTACTS 
for low resistance 

non -welding 
character 

Graphalloy I. o .p«.a 
,il,r-leprognptd graon:b 

Accumulated design experience counts - 
call on usi 

GRAPHITE METALLIZING 

CORPORATION 
1055 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 
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NEW PRODUCTS (continued) 

ful to military personnel and to 
manufacturers holding contracts to 
provide uhf equipment for the mili- 
tary. Price is 75 cents. 

Electrical Insulation. Insulation 
Manufacturers Corp., 565 W. Wash- 
ington Blvd., Chicago 6, Ill. The 
new 20 -page bulletin contains com- 
plete descriptive information and 
technical data on the properties and 
applications of all the different 
types of Macallen built-up mica 
electrical insulation products. 
Types covered include commutator 
segment, flat work, molding, flexi- 
ble, and heater plates as well as 
mica combinations, tubing, tapes 
and commutator V -rings. 

Precision Potentiometers. The 
Helipot Corp., 916 Meridian Ave., 
South Pasadena, Calif., has issued a 
38 -page, three -color catalog of 
which several pages and 8 illustra- 
tions show the facilities of the com- 
pany's two factories given over to 
potentiometer manufacture. Twenty 
product pictures and more than 
that number of charts, diagrams 
and drawings amply illustrate the 
potentiometer catalog. Data tables, 
a comprehensive index, general 
specifications and other information 
are included. 

Springs Bulletin. The Newcomb 
Spring Corp., 3902 Seventh Ave., 
Brooklyn 32, N. Y. In a convenient 
8 -page, 2 -color reference guide, bul- 
letin NS500 gives 66 hints to simp- 
lify design and reduce spring costs. 
Specific hints are grouped under 
such headings as purchasing, mate- 
rials, finishes, gages, hydrogen em- 
brittlement, compression springs, 
extension and torsion springs. Also 
given is a table of popular spring 
materials, their applications and 
specification numbers (government 
and civilian). 

High -Vacuum Equipment. Vacuum 
Research Co., 2050 Orchard Ave., 
San Leandro, Calif., has available 
data sheets G-1 and S-1 dealing 
with high -vacuum gaskets and 
high -vacuum seals respectively. 
Various types, dimensions and 
prices are shown. 

Recording Oscillograph. Consoli- 
dated Engineering Corp., 300 North 
Sierra Madre Villa, Pasadena 8, 

e MAG 

. from 

E CO DER 

efinamge 

PYONGYANG ... to PASADENA! * 
Magnecord Tape Recorders are on duty in 
Korea. Intelligence officers using Magnecor- 
ders record first-hand reports of jet pilots just 
back from front-line sorties. Used extensively 
by the Air Force, Magnecorders undergo ex- 
tremes in field conditions and still record with 
dependable high fidelity. 

At KXLA, Pasadena, Calif., portable Magne- 
corders make "remote" recordings of top pro- 
fessional quality, and do it so easily. On a 
fighter strip or in the studio you can handle 
delayed programs with complete assurance 
when you use Magnecorders, the first choice 
of radio engineers everywhere. 

MORE FEATURES 
PT7 accommodates 10t/," reels 
and offers 3 heads, positive tim- 
ing and pushbutton control. PT7 
shown in console is available for 
portable or rack mount. 

GREATER FLEXIBILITY 
In rock or console, or in its really 
portable cases, the Magnecorder 
will suit every purpose. PT6 is 
available with 3 speeds (33/.", 
7t/2", 15") if preferred. 

HIGHER FIDELITY 
Lifelike tone quality, low distortion, 
meet N.A.B. standards - and at a 
moderate price. PT63 shown in rack 
mount offers 3 heads to erase; record 
and play bock to monitor from the 
tape while recording. 

WRITE FOR NEW CATALOG 

, INC. 
360 North Michigan Avenue 
Chicago 1, Illinois, Dept. EB-12 

Send me latest catalog of Magnecord equipment. 

Name 

Address 

City Zone State 
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Send for our 32 page catalog 
of Vises, Work Positioners and 
Industrial Clamps. 

Sold Thru Distributors 

WILTON TOOL MFG. CO. 
925T Wrightwood Avenue 
CHICAGO 14, ILLINOIS 

°=ALLIED °°RCA 
Electron Tubes for Industry 

ALL TYPES IN STOCK 

Vacuum Power 

Thyratrons 
Vacuum & Gas. Rect. 

Ignitrons 
Cold -Cathode 

ii Rhotoiubes 
OscillograllograPh 

Tubes 

Camera Tubes 

Monoscopes 
Special Types available from for your FREE 

copy of the comp ® Interchangeability 
atocka.Write today for 

212-page 

Directory ALLIED Catalog. 

Valuable guide to selectionacef FREE! Send for it now 

proper RCA tube type 
1600 tube types. 

Quick, Expert Service on RCA Tubes INEM 
Q l quick rs 
ALLIED 

world's largest 
distributoroinventory of RCA 

special -Purpose 
all types. We special- 

ize in supplying the needs of industrial, broad- 

cast, governmental and other 
seusers. To 

save 

time, effort and money-phone,wire r 
write 

the 
o 

ALLIED. Fill your needs quickly1 source. 
complete. dependable electronic supply 

See Your W52 ALLIED Catalog 

Refer to your ALLIED Catalog for 

all electronic supplies-Parts, 
tubes, test instruments, tools, 

audio amplifiers, accessories- 
:he world's largest 

ALLIED RADIO 
meats. Lists III. 

Write for FREE RCA Guide 
833 W. Jackson Blvd., Dept. 11-M-1, Chicago 7, 

No. 37-046. 

Everything in Electronics from ONE Source 

KLnvon 
TRANSFORMERS 

For All 

ARMY 
NAVY 

SPECIFICATIONS 

There's a Kenyon quality 
transformer to meet almost 
any standard or special 
application. 

R.A1/AIt 
RROAl11CAST 

JAN APPLICATIONS 
ATOM 1/' F.NEIiGA' 

EQUIPMENT 
SI'Et'I:A1. MACHINERY 

AtiTIIJIATII' CONTROLS 
E\PF.ItIME\TAI. 
LA It/1ItATRIUMS 

For full details 
Contact Kenyon today, 

KEnvon 
Transformer Co., Inc. 
840 Barry St. New York 59, N. Y. 
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NEW PRODUCTS (continued) 

Calif. The 5-114 recording oscil- 
lograph, a multichannel, precision 
instrument for the analysis and 
measurement of strain, vibration, 
pressure, acceleration and other 
phenomena, is the subject of the 
fully illustrated technical bulletin 
1500B. The instrument described 
records photographically up to 18 

separate, static or high -frequency 
phenomena simultaneously at record 
speeds of in. to 115 in. per second. 

z , Component Manufacturing. Acme 
Electric Corp., Cuba, N. Y., has 
issued special catalog MT -188 illus- 
trating its facilities for producing 
transformers and other components 
essential to producing electronic 
and electrical equipment. Illustra- 
tions of the company's research and 
engineering departments show sev- 
eral installations of the special test- 
ing equipment necessary to comply 
to MIL -T-27 specifications. A his- 
tory of the company and examples 
of types of products for military, 
industrial and civilian use are in- 
cluded. 

Solderless Terminals. Aircraft - 
Marine Products, Inc., 2100 Paxton 
St., Harrisburg, Pa., has published 
a 78 -page technical data catalog of 
interest to electrical engineers, de- 
signers and wire foremen. Actual 
case studies are included that show 
amounts of time and labor saved by 
use of solderless terminals on vari- 
ous applications. The story of the 
pressure crimp is augmented by test 
curves showing terminal perform- 
ance under varying conditions of 
altitude, vibration, corrosion and 
low currents, audio and radio fre- 
quencies. 

Low Resistance Test Sets. Shall - 
cross Mfg. Co., Collingdale, Pa. 
Bulletin L-12 describes the com- 
pany's line of low resistance test 
sets and milliohmmeters, including 
several new models. Originally 
developed for determining the qual- 
ity of airplane and railway electri- 
cal welds or bonds by direct meas- 
urement of resistance and/or com- 
parison with test standards, the in- 
struments described have since been 
used in many other applications. 
Among the uses are measuring the 
contact resistance of switches, re- 
lays and circuit breakers, the re - 

VERSATILITY 
by TEKTRONIX 
-..,.. 

tb 

TEKTRONIX TYPE 512 
CATHODE RAY OSCILLOSCOPE 

Sensitivity and 
Frequency Range: 

.15v/cm - do-2mc 

.005v/cm - do-) me 

Sweep Range: 
.3sec/cm - 3,usec/cm, 

standard 

(1sec/cm or 3sec/cm 
available on special order) 

Accuracy of Measurement: 
2% of full scale reading, both 
sweep timing and amplitude. 
9 inches of logarithmic scale 
per decade of range. 

Triggered or Repetitive Sweeps 

Differential Vertical Amplifier 

D.C. Voltages Regulated for A.C. Line Fluctuations 
Between 105-125v. 

The Tektronix Type 512 Cathode Ray Oscilloscope has proven to be a 

most versatile research and development tool, capable of providing 
accurate information to workers in many different fields. A partial list 

of the uses to which it has been put includes the following: 

AUDIO RESEARCH AND DEVELOPMENT 

BIOPHYSICAL AND MEDICAL RESEARCH 

COMPUTER DEVELOPMENT 

MONITORING OF PARTICLE ACCELERATORS 

GEOPHYSICAL RESEARCH 

INVESTIGATION OF SUBSONIC AND 
SUPERSONIC PHENOMENA 

QUALITATIVE CHEMICAL ANALYSIS BY 

POLA.ROGRAPH METHODS 

If your instrumentation needs require an oscilloscope of exceptional 
accuracy and operating stability, we invite you to investigate the Type 

512. We will be pleased to send you information on any or all of our 

products. 

P. O. Box 831, Portland 7, Oregon Cables: Tektronix 

i 
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NEW! lx 
/0eWes 

e CONTINUOUSLY 

VARIABLE, 

: 0-28 VOLTS 

: at 15 AMPERES 

Test, Service DC 

Equipment from AC Lines 
Faster ... at Less Cost! 

TEST & 

SERVICE 

Aircraft, 
tank, 

marine, 
electronic 

equipment. 

Relays, 
solenoids. 

Phone 
circuits. 

Laboratory 
instruments. 

Low voltage 
devices. 

For plating, 
research. 

NEW ELECTRO 
ALL-PURPOSE 
MODEL "N" 
The only moderately 
priced DC power supply 
with this output 
range and dependability. 
Exclusive "Electro" 
application of selenium 
rectifiers increases 
rectifier power 
rating and lowers 
cost per ampere output. 
One control offers 
continuous voltage 
adjustments. Top quality 
parts and special 
design withstand 
high overloads. 
Net $175 

Send Coupon Today for Detailed Bulletin 

ELECTRO PRODUCTS LABORATORIES 
4501 -EL Ravenswood Ave., Chicago 40, Ill. 

('it 

Precision Instruments Since 1944 

OTHER MODELS 

Model "B" 
6 Volts 1-20 Amp. 

Net $49.80 

Model "B1" 
6 Volts 1.12.5 Amp. 

Net $37.50 

Save Time . Money With Electro Power Supplies 

Type H Resistors are 
furnished with resistance 

values as high as 50 million meg- 
ohms (5 x 1013 ohms). Their ad- 
vanced design insures highest sta- 
bility with extremely low noise 
level, polarization effects, and volt - 
rage and temperature coefficients. 
Available in sizes suitable for any 
circuit requirement. Standard resis- 
tance tolerance ± 10%. 

for 
HIGH 

MEGOHM 

RESISTORS 

RPC Type H Resistors are rugged, 
durable units jacketed in polyeth- 
ylene to provide maximum protection 
against mechanical damage and 
humidity. These resistors are emi- 
nently suited for electrometer cir- 
cuits, radiation equipment, photo 
cell circuits and as high resistance 
standards. Moderately priced. Write 
for catalog today. 

ALSO MANUFACTURERS OF HIGH QUALITY PRECISION WIRE WOUND RESISTORS, HIGH 

FREQUENCY RESISTORS AND HIGH VOLTAGE RESISTORS. WRITE TODAY FOR CATALOG. 

RESISTANCE PRODUCTS CO. 
_gyp 714 RACE STREET HARRISBURG 2, PA. 

ROUND TUBES 
In addition to our regular 

line of Square and Rec- 

tangular Paper Tubes we 

are now in a position to 

supply you with ROUND TUBES 

in sizes from i/4" ID to 1" ID. 

Square and Rectangular tubes from 1/16" x 1/8" to 10" x 10". 

ACC U RATE PAPER TUBE CO. 
852 NORTH NOBLE STREET CHICAGO 22, ILL. 

áINALITY LOOK TO 12121123 

TIPS ON BETTER NUT DRIVING 
Why lose time and temper using a nut driver that s 
too long or too short for the job? You can get 1rl 
XCELITE nut drivers with 3" or 6" shafts 9 

ií sizes, 3/16" to 1/2")-and 1/a", 5/16" and 3/e" Stubby 
sizes (31/4" overall). ALSO-many jobs can be 

(T.;;r done with HOLLOW SHAFT drivers Hollow Shaft 
L -XCELITE makes them in 7 sizes, 

insulated, if desired. WRITE for com- 
plete catalog. 

PARK METALWARE CO., INC.* 
Dept. C Orchard Park, N. Y. 

* Originators of the Combination -Detachable Screwdrivers, one of the most 
imitated tools in the business. 

h shaft 

Stubby 
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NEW PRODUCTS (continued) 

sistivity of heavy conductors and 
the bar -to -bar resistance of com- 
mutators. 

Continuous Balance System. 
Brown Instruments Division, Min- 
neapolis -Honeywell Regulator Co., 
Wayne and Windrim Ave., Philadel- 
phia 44, Pa. Bulletin B15-12 gives 
a 24 -page description of the circuit 
and component characteristics of 
the amplifier and motor combina- 
tion of the ElectroniK continuous - 
balance system. This is the first in 
a series of bulletins to aid in the 
adaptation of this equipment to 
many specialized applications. 

Radio Carrier System. Lenkurt 
Electric Co., San Carlos, Calif. 
Form 33B -P describes a stackable 
single-sideband suppressed -carrier 
communication system designed for 
channelizing point-to-point radio 
communication links. It shows the 
general arrangement of channeliz- 
ing equipment, gives a description 
of system operation, and includes 
the frequency allocation by which 
three alternatives are provided : 12 
100 -to -2,900 -cps voice channels ; 11 
voice channels plus 11 carrier -sig- 
nalling channels for 12-pps trans- 
mission ; or seven voice and seven 
signalling channels - the seven - 
channel arrangement uses only the 
lower 35 kc of the 48-kc spectrum 
utilized by the full system. 

Power Rectifiers. Sarkes Tarzian, 
Inc., Rectifier Division, 415 North 
College Ave., Bloomington, Ind., has 
released the 16 -page comprehensive 
catalog No. PR1, covering power 
selenium rectifiers. The catalog 
shows isothermal, frequency, re- 
verse -versus -temperature curves 
and others not heretofore published. 
The information given is useful to 
engineers who design power sup- 
plies for the military service. Con- 
ventional circuits, selenium cell 
ratings, rectifier stack and stack 
connection data are included. 

Tubings and Sleevings. Insulation 
Manufacturers Corp., 565 W. Wash- 
ington Blvd., Chicago 6, Ill., has 
issued an eight -page product bulle- 
tin on Dieflex flexible braided tub- 
ings and sleevings. It contains 
full information on their features, 
classes, grades and types. Easy -to- 
read technical data covers proper- 

. 

O S C I L L O G R A P H 

G ALVANOMETER 
No's. 8001, 8002, 8003 and 8004 ink. 
writing galvanometers have sensitivities 
from 3.5 to 40 volts per cm., resonant 
frequencies from 15 to 120 cps., resist- 
ances from 1000 to 2000 ohms, frequency 
response up to 350 cps., and a single. 
jewel pivot construction. Units are de- 
signed for multiple operation up to 10 
channels in a total width of 12 inches. 

D IRECT -COUPLED AMPLIFIER 
No. 8100 direct coupled amplifier has a voltage amplifica- 
tion of 13,000 with a maximum output of 70 volts. Fre- 
quency response from d.c. to 10,000 cps. is flat within 
10%. Input impedance is 2 megohms; output impedance is 
150 ohms. Input may range from 0.1 mv. ,to 100 volts. 
Stability is better than 0.1 mv. per thirty minutbs, or 0.5 mv. 
per day. Attenuator is stepped for factors from I to 1000. 

O SCILLOGRAPHS 
Recorders can be supplied with 1, 
3 or 9 chart speeds ranging from 0 1 

mm. sec, to 250 mm. sec. See specifi 
cations of OSCILLOGRAPH GALVAN 
OMETER for frequency range. 

OSCILLOGRAPH 
AMPLIFIER 

No. 8121 special amplifier has a time constant of 
1 second, an exponential response to a square 
wave at high gain, input impedance of 1 megohm, 
and input form 0.1 mv. to 1000 volts. At low 
gain, No. 8121 becomes a DC amplifier with o 
voltage gain of 100 and an input of 10 mv./mm. 

HIGH -GAIN AMPLIFIER 
No. 8130 amplifier, has a voltage gain of 1,000,000 and 
includes a built-in pre -amplifier. Frequency response is from 
1 to 200 cps. Input may range from 10 microvolts to 100 
millivolts. This amplifier is particularly suited for Biological 
studies. 

Many other types of recording and amplifier circuits are avail- 
able and special equipment can be assembled to meet particular 
specifications. 

EDIN COMPANY, INC. 
207 Main Street 
Worcester 8, Mass. 

Please send complete information on: 

D RECORDERS 
NO. 8121 AMPLIFIER 
GALVANOMETERS 

(NO.) 

(CITY) 

COMPANY 

No. 8100 AMPLIFIER 
No. 8130 AMPLIFIER 

D 
SPECIAL (Enclose derails) 

(NAME) 

(STREET) 

(STATE) 

......... ..... 
POSITION 
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JELLIFF RESISTANCE WIRES 
ARE VERY MUCH AT HOME IN A HOT SPOT 

ALLOY 
OHMS 

PER 
CMF 

MAX. 
OPER. 
TEMP. 

WIRE 
DIA. 

RANGE 
FORMS+ USES 

1000 

ALLOY C 

ALLOY A 

ALLOY 45 

1000 

675 

650 

294 

500'F 

1700` F 

4100' F 

930 F 

0.0010 

0.0009 

0 2890 

0.0008 

0.0410 

0,0010 

02890 

0.0010 

W -R 

W -R 

W -R 

W -R 

Compact, stable 

precision Resistors 

Appliances 

and Resistors 

High -temp. Furnaces 

and Resistors 

Precision 

Applications 

t W-wire R-ribbon 
' several different alloys. 

Whether the heat is literal (up to 2100 F), or 

figurative in the sense that performance under 
difficult conditions is a must, we have an alloy 
for almost any conceivable requirement. The 
above Table may suggest possible applications to 

your products. 

Complete Technical Data are available from 
Department 17. 

THE C. 0. 

JELLIFF 
MANUFACTURING 
CO R PO RAT ION 

SOUTHPORT, CONN. 

will CLOTH 

Sylvania Offers FULL -LINE of 
High Quality Sockets 

Sylvania now offers a full 
u lc 

line 
of 

sockets for military a an 

requirements, manufactured in ac- 

cordance to JAN and RMA speci- 

fications. Available in General 
purpose and Low Loss Phenolics 

and Steatite, with any combina- 

tion of contact materials. 

Available types include 7- and 9 - 

pin Miniature, Turret, Octal, Duo 
- 

Decal, etc., sockets. For complete 

descriptions write today for new 
illustrated catalog 

ania 

Electric Products Inc., Dept. 
A- t 112, Parts Sales Division, War- 

ren, Pa. 

JAN 7 -Pin 

411 
Miniature Socket 

(Shield base type) 

RMA 9 -Pin 
Miniature Socket 

(Shield base type) 

7 -Pi. 
Miniature Socket 

Octal Socket (Bottom Mounting) 

(Top Mounting) 

I' eSYLVA RES 

CENTTUBES, TUBES? FIXTURES, SIGN TUBING, W RIN DEVICES; 

LIGHTTSBULBS; PHOTOI.AMPS; 
TELEVNIC 

TEST 

ISIONESETS 

Duo -Decal 
Half -round 

2 KW 
VACUUM TUBE 

BOMBARDER 
OR 

INDUCTION 
HEATING UNIT 

For Only $650. 

Never before a value like this new 2 -KW 

bench model "Bombarder" or high fre- 

quency induction heater . . . for saving 

time and money in surface hardening, 

brazing, soldering, annealing and many 

other heat treating operations. 

Simple ... Easy to Operate .. . 

Economical Standardization of 

Unit Makes This New Low Price 

Possible. 

This compact induction heater saves 

space, yet performs with high efficiency. 

Operates from 220 -volt line. Complete 

with foot switch and one heating coil 

made to customer's requirements. Send 

samples of work wonted. We will ad- 

vise time cycle required for your par- 

ticular job. Cost, complete, only $650. 

Immediate delivery from stock. 

Scientific Electric Electronic Heaters are 

made in the following ranges of Power: 

1 -2 - 31 -5-71 -10.121/2-15-18-25-40-60- 

80-100-250KW. 

geeierA 
eieeeze: 

Division of 

"S" CORRUGATED OUENCHED GAP CO. 

107 Monroe St., Garfield, N. J. 
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NEW PRODUCTS (continued) 

ties, sizes, packaging, telescoping, 
colors and wall thicknesses. Tub- 
ings and sleevings having braided 
glass, cotton or rayon bases with 
treatments of lacquer, oleoresinous 
varnish, vinyl resin, or silicone 
varnish are thoroughly discussed. 

Tube Data. Radio Corp. of Amer- 
ica, Harrison, N. J. Arranged in 
an easy -to -read tabular form in 
Form CRPS-102-A is detailed tech- 
nical data on more than 150 tube 
types including single -unit, twin - 

,G, unit and multiplier phototubes; c -r 
tubes; camera tubes; monoscopes; 
low-microphonic tubes; uhf tubes 
and other types for special applica- 
tions. Descriptions, ratings, oper- 
ating conditions, dimensions, base 
and envelope connection diagrams 
and applications are given on all 
types. Many tubes are illustrated 
and spectral sensitivity curves are 
given for all phototubes. Price is 
15 cents a copy. 

s 

Laboratory Report. Technology 
Instrument Corp., 531 Main St., 
Acton, Mass. Laboratory Report 
No. 3 now available upon request 
features an article on a new ana- 
log computer and also the first 
part of a description of a produc- 
tion test method for the deter- 
mination of the linearity of pre- 
cision potentiometers. 

Speaker Catalog. Oxford Electric 
Corp., 3911 South Michigan Ave., 
Chicago 15, Ill. Completely illus- 
trated in three colors the new 
catalog lists all information on the 
company's line which includes 
permanent magnet speakers, elec- 
trodynamic speakers and speakers 
for tv replacement, auto radio re- 
placement, public address, inter- 
coms and outdoor weatherproof 
applications. 

Universal Power Supplies. Pe- 
schel Electronics, Inc., 13 Garden 
St., New Rochelle, N. Y. A recent 
4 -page folder deals with a line of 
power supplies for general experi- 
mental use, laboratory work, pro- 
duction testing or service shop 
use. General and specific applica- 
tions, typical power applications 
and technical data are included. 

Connectors. Monowatt, A Dept. 
of General Electric Co., Prov- 

How the EDISON 

thermal relay 

protects electronic tubes 

Delays plate voltage application 

until cathode is properly heated 

PROTECTION OF CATHODES in electronic tubes, 
such as thyratrons and gas filled rectifiers, 
depends on allowing cathodes to reach op- 
erating temperature rather than delaying 
application of plate voltage for a fixed 
time. A thermal relay, since its operation 
also depends on attaining a predetermined 
temperature, is eminently suitable for 
cathode protection. 

THE EDISON THERMAL RELAY is widely used 
for this purpose because (a) its delay char- 
acteristics vary with line voltage as does 
cathode heating; (b) it is suitable for con- 
tinuous operation; (c) it offers sustained 
accuracy; (d) it has a wide range of delay 

periods; (e) it is silent and positive in op- 
eration; (f) it is as independent of ambient 
temperatures as the cathode it is protect- 
ing; (g) it is relatively inexpensive; (h) it is 
small and lightweight. The cooling rate of 
the EDISON Thermal Relay prevents loss 
of equipment operating time due to mo- 
mentary power interruptions. 

EDISON ENGINEERS will help you solve your 
cathode protection problems if you will 
write and give them the data. 

Just address Instrument Division, 
THOMAS A. EDISON, Incorporated, 94 
Lakeside Ave., West Orange, New Jersey. 

INCORPORATED 
Instrument Division West Orange, New Jersey 

OTHER INSTRUMENT DIVISION PRODUCTS 

Sealed Time Delay Relays Sensitive Relays Electronic Temperature 
Controls Critical Temperature Monitors Electrical Resistance Bulbs. 

YOU CAN ALWAYS RELY ON EDISON 
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THREE IN ONE 
UNIVERSAL BRIDGE TF 868 

RESISTANCE, CAPACITANCE, INDUCT- 

ANCE and power factor are measured quickly 

and accurately on this Marconi engineered 

instrument. Three basic bridges are used with 

a 1,000 cps oscillator and 3 tube logarithmic 

amplifier with wide range automatic gain control. Simple 

to use, the main dial is direct reading. without arithmetic, on all ranges 

(0.10 - 10 Mtt. I gut. - 100 µf. I µH - 100 HI to an accuracy of one per cent. 

Its industrial -designed appearance fits well in modern surroundings and partners 

its outstanding electrical performance Let us mail you full particulars. 

MARCONI INSTRUMENTS 23-25 Beaver Street, New York, 4 

CANADA: CANADIAN MARCONI CO.. MARCONI BUILDING. 2442 TRENTON AVENUE. MONTREAI 

ENGLA ND MARCONI INSTRUMENTS LIMITED ST ALBANS, HERTS 

NFW I Low Voltage 
Selenium Rectifier 

Power Supply 

IN STOCK! a 
MODEL GPA28I0 
Input: 115 VAC 60 cy. 

Single Phase 
Output: 0.28 VDC 10 Amperes. 

continuous duty. 
A reliable source of unfiltered direct current for lab- 
oratory and production testing. 

$115.00 Net 
F.O.B. our N.Y.C. 

Factory. 

Special Selenium Rectifier power 
supplies available to specifica. 
tions. Write for Rectifier Equip- 
ment Questionnaire. Proposals 
and recommendations forwarded 
promptly. 

COMPANY 
71-2 Warren St., New York 7, N. Y. 

EL 
Phone: BEekman 3-7385-6 

PHYSICISTS 
And 

SENIOR RESEARCH 

ENGINEERS 

POSITIONS NOW 

OPEN 

Senior Engineers and Physi- 
cists having outstanding 
academic background and 
experience in the fields of: 

Microwave Techniques 
Moving Target Indication 
Servomechanisms 
Applied Physics 
Gyroscopic Equipment 
Optical Equipment 
Computers 
Pulse Techniques 
Radar 
Fire Control 
Circuit Analysis 
Autopilot Design 
Applied Mathematics 
Electronic 

Subminiaturization 
Instrument Design 
Automatic Production 

Equipment 
Test Equipment 
Electronic Design 
Flight Test 

Instrumentation 

are offered excellent work- 
ing conditions and opportuni- 
ties for advancement in our 
Aerophysics Laboratory. Sal- 
aries are commensurate with 
ability, experience and back- 
ground. Send information as 
to age, education, experience 
and work preference to: 

NORTH AMERICAN AVIATION, INC. 

Aerophysics Laboratory 

Box No. K-4, 12214 S. Lakewood Blvd. 

DOWNEY, CALIFORNIA 
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NEW PRODUCTS (continued) 

idence 7, R. I. A 16 -page booklet 
gives basic design, features, di- 
mensions, alternate insert posi- 
tions and numbering system for a 
line of AN connectors for aircraft 
and electronic use. Type 3100 wall 
mounting receptacle, 3101 cable 
connecting receptacle, 3102 box 
mounting receptacle 3106 straight 
plug, 3108 angle 90 -deg plug and 
3057 cable clamp are covered. 

Magnetic Contactor. The Arrow - 
Hart & Hegeman Electric Co., 103 
Hawthorn St., Hartford 6, Conn. 
An 8 -page folder deals with the 
size 00 multipole convertible mag- 
netic contactor. The type CRA 
unit described features smaller 
size, more adaptability, versatility 
and advanced design. The book- 
let is thoroughly illustrated and 
gives complete technical informa- 
tion. 

Ultrasonic Testing.. Sperry Prod- 
ucts, Inc., Danbury, Conn. Com- 
mercial ultrasonic testing services 
of metals and other materials in 
the field and at the company's 
testing laboratory are described 
in bulletin 50-115. The Reflecto - 
scope described locates disconti- 
nuities in metals and plastics by 
directing a pulsed ultrasonic beam 
through the material and measur- 
ing elapsed time of reflections 
from discontinuities in the path 
of the beam. The Refiectogage 
discussed measures thickness of 
metals and other materials up to 
4 inches, from one side only. 

Quick Connector. Jiffy Clip Mfg. 
Co., 128 Clinton Place, Hunting- 
ton, L. I., N. Y. A single -sheet 
bulletin describes and illustrates 
a fumble -proof connector for 
quick positive circuit construc- 
tion. The connector discussed 
measures 0.051 X 0.187 X 0.520 
in,,, has a resistance of less than 
0.001 ohm, and will effectively 
carry up to 30 amperes with no 
arcing. Featured in the device 
described is a phosphor bronze 
spring tip that reaches, grips 
and holds in hard -to -get -to places. 
Prices are included. 

Nucleonic Instruments. Tracerlab 
Inc., 130 High St., Boston 10, Mass. 
Catalog C gives a 108 -page illus- 
trated -description of a line of nu - 

METAL 
POWDERS 

FOR THE 

® 

(Lev 

ELECTRONICS 

INDUSTRY 
Plastic Metals has long been a supplier 
of special property metal powders for a 
wide variety of applications in the field 
of electronics. Among these applications 
have been powders for permanent mag- 
nets, permeability tuning cores, fly -back 
transformer cores, cathode-ray tube de- 
flection yokes, radar and sonar items, 
and silicon steel lamination substitutes. 

With 17 years of experience in metal 
powder development and production, 
Plastic Metals is prepared to cooperate 
in any problem requiring special selection 
or combining for unusual characteristics. 

Our Research staff is ready to consult 
with you on problems relating to: 

1. the development and production of 
cores, magnets and other electronic 
parts requiring metal powder hav- 
ing special, designed -for -the -job 
properties. 

2. the use of metal powder parts for 
structural or mechanical applica- 
tions. 

3. the substitution of iron powder parts 
for items difficult or impossible to 
obtain because of current material 
shortages or restrictions. 

We stand ready to serve you now, or 
later when such problems may occur. 

PLASTIC METALS 
DIVISION OF THE NATIONAL RADIATOR COMPANY 

JOHNSTOWN, PENNSYLVANIA 
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NEW PRODUCTS (continued) 

Use synthetic crystals 

to 

Trade -Mark 

at critical spots 

WITHSTAND HEAT 

OVERCOME FRICTION 

RESIST CORROSION 

REDUCE WEAR 

These remarkable materials have definite advantages for key parts 
on which successful operation of a whole machine or instrument can 

depend. Data on LINDE crystals has just been published in a folder 

full of ideas for every design engineer. You will find: 

* A quick reference tabulation of properties and available forms 

of "Linde" synthetic sapphire, ruby, and spinel. Typical appli- 

cations of these crystals where friction, wear, corrosion, or heat 
is a problem. 

* Detailed information on the unique electrical and optical 
properties of titania (synthetic rutile). 

* Valuable data on calcium and cadmium tungstate phosphors 

for radiation detection. 

"`Linde' Synthetic Crystals For Industry" is 

available now ... just fill in the coupon below 

for your copy. 
The term "Linde" is a registered trade -mark of 
Union Carbide and Carbon Corporation. 

LINDE AIR PRODUCTS COMPANY 
A Division of 

Union Carbide and Carbon Corporation 
General Office: New York 111A Offices in Principal Cities 

In Canada: Dominion Oxygen Company, Limited, Toronto 

MAIL THE 

COUPON BELOW 

FOR THIS 

FREE 
FOLDER 

Linde Air Products Company 

New Products Department 

30 East 42nd Street, New York 17, N. Y. 

Please send "LINDE Synthetic Crystals for Industry" to: 

Name: Title: 

Company: 

Address: 

cleonic instrumentation and radio - 
chemicals for research institutions, 
industrial laboratories and the 
medical professions. Topics cov- 

ered include: scalers, scaler acces- 
sories, amplifiers and sample chang- 
ers, survey meters, personnel pro- 
tection devices, Geiger tubes and 
their accessories, scintillation 
equipment, reference sources, med- 
ical sources, industrial equipment, 
tagged chemicals and services. An 
index and price list are included. 

All -Band Mobile Antenna. Master 
Mobile Mounts, Inc., P.O. Box 
1817, Los Angeles 36, Calif., has 
available a single -sheet bulletin on 
an all -band mobile antenna by 
means of which it is possible to 
change coils to any band, 80 through 
10. The unit discussed comes with 
one coil, either 20, 40 or 75 meters. 
An illustrated technical description, 
specifications and prices are given. 

Plastics. The Richardson Co., 2764 
Lake St., Melrose Park, Ill. Titled 
Facts About Plastics, a new 24 -page 
booklet is designed to give the lay- 
man a basic introduction to the 
many different plastics now in use. 
Subjects covered include: history 
of plastics ; plastics advantages and 
limitations ; thermosetting and 
thermoplastic materials ; how lami- 
nated and molded plastics are 
made ; design suggestions; indus- 
trial and consumer applications; 
comparative properties of different 
grades; and products, facilities and 
services of the company. 

Miniaturization. Tetrad Co., Inc., 
4921 Exposition Blvd., Los Angeles 
16, Calif. Bulletin 951, entitled 
Masterpieces in Miniature, illus- 
trates hermetically sealed miniature 
transformers, solenoids, radar de- 
flection yokes, radar peaking coils, 
pulse transformers, universal wind- 
ings and tv horizontal output trans- 
formers, focus coils and radar tun- 
ing and peaking coils. Also shown 
are special coils made to customer 
design. 

Fixed Paper Dielectrics. General 
Electric Co., Schenectady 5, N. Y., 
has announced a new two-color 
booklet on a line of fixed paper -di- 
electric capacitors for a -c and d -c 
applications. Designated as publi- 
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On the job! 

Our volunteer speakers are 
saving thousands of lives today 
... in factories and business 
offices ... at neighborhood 
and civic centers ... at social, 
fraternal and service group 
meetings all over this land ... 
by showing people what they 
can do to protect themselves 
and their families against 
death from cancer. 

To find out what you yourself 
can do about cancer, or if you 
want us to arrange a special 
educational program for your 
neighbors, fellow -workers or 
friends, just telephone the 
American Cancer Society 
office nearest you or address 
a letter to "Cancer," care of 
your local Post Office. One of 
our volunteer or staff workers 
will be on the job to help you. 

American 
Cancer 
Society 

STAND-OFF - MINIATURE STAND-OFF - FEED -THROUGH 

TERMINALS 
Above are but a few representative types of a large line of terminals now available. 

These terminals are particularly useful in lim- 
ited space applications: 
1) As a substantial well insulated electrical 

tie point (Stand-off type). 
2) For passing high voltage through a chassis 

or a panel (Feed -through type). 

GENERAL SPECIFICATIONS 

BODY 
MOLDED MELAMINE (Jan. Spec. P-14, Type 
MTS-G-2 or G-3) for high dielectric and mechani- 
cal strength. 

TERMINALS 
SOLDER TYPE (Bifurcated or Turret) Brass, hot 
tin dipped. 

SCREW THREAD TYPE (Tapped insert or Threaded 
stud) No. 4-40 or No. 6-32, Brass, cadmium 
plated. 

MOUNTING METHOD 
RIVET, Hollow aluminum shank (.094" O.D.) 
assembled by swaging or spinning. 
TAPPED INSERT, Brass, cadmium plated, assem- 
bled with No. 4-40 or No. 6-32 standard ma- 
chine screw. 

THREADED STUD, Brass, cadmium plated, as- 
sembled with No. 4-40 or No. 6-32 nut. 

BREAKDOWN VOLTAGE 
Stand-off Body Length D.C Voltage 
7/32" 7000 V 
3/8" 14000 V 

17/32" 22000 V 
19/32" 24000 V 

Feed -through Creepage Length 
5/32" 4500 V 
9/32" 8000 V 

These terminals are manufactured with the same 
precision and high quality as our multi -contact 
electrical connectors. Write for dimensions and 
other details including terminal types and mount- 
ing methods. 

WINCHESTER 
ELECTRONICS 

INCORPORATED 

GLENBROOK, CONN., U.S.A. 

::::t::::;z:.r, s:<.<.:;s:z:=.si<;;,;i;.,;:;>;:-<.v;,::::;:;::::>:k:::: 

Electronic 
Slides 

Note simple unit removal possible when unit is 
mounted on Grant Electronic Slides. Chassis can 
be easily re-inserted. 

CAT. No. 392 SLIDE 
Three section slide, progressive action type. Locks in open 
position. Slide includes mechanism for unlocking from outside 
of chassis and for tilting to any position desired. 
Load Capacity: 100 lbs./pr. 

Grant's Engineering and Research Departments are available 
for consultation on individual requirements. 

GRANT PULLEY & HARDWARE CO. 
31-85 Whitestone Parkway, Flushing, L. I. 
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NEW PRODUCTS (continued) 

ELECTRONIC INSTRUMENTATION 
pmt LABORATORY aft PRODUCTION LINE: 

DECIMAL COUNTING UNIT, MODEL 700 is a direct reading electronic 
counter capable of operating at speeds up to 30,000 counts per second. 
Digits from 0 to 9 are presented on illuminated front panel. Electrical 
reset to zero. Plug-in octal mounting for easy interchangeability. The 
counter operates on input pulse of 100 volt neg. with 2 microsec. max. 
rise time. Output will drive following unit in cascade. Dimensions 
13/8" x 5"x 5t/s ". Wt. 12 oz. Other models to a million counts per second. 

ELECTRONIC COUNTER, MODEL 10 was developed to meet the 
need for a rugged industrial counter operating at speeds up 
to 6000 counts per minute. Total count is displayed on the 
Decimal Counting Unit and the mechanical register to a maxi- 
mum capacity of 9,999,999. Unit may be operated from closing 
contacts, photocell, or any means that will supply a positive 
potential of at least 3 volts. All circuitry moisture and fungus 
proofed. Unit is available in a variety of vapor -proof arid 
explosion -proof housings to meet individual requirements. 
Dimensions 61/4" x 71/4" x 61/2". Weight approximately 6 lbs. 

PRESET COUNTER consists of a series of scale -of -10 

electronic counting units each in parallel with a 10 - 

position push-button switch. This instrument accepts 
counts in the conventional manner at rates up to 
10,000 cps. Any number from 0 to maximum capa- 
city may be preset merely by depressing appropriate 
push-button in each column. Upon reaching the pre- 
set count, the unit supplies an output pulse to drive 

a register, close a gate, divert a production line or perform any other desired function. 
It then resets to 0 and recycles automatically. Available in any desired capacity. 

EVENTS PER UNIT TIME METER, MODEL 554 will 
automatically count and display the number of events 
that occur during a precise one second interval at 
rates up to 100,000 events per second. Accuracy is ± 
one event. Will operate either manually or auto- 
matically to count any mechanical, electrical, or 
optical occurrences, regularly or randomly spaced, 
that can be converted into changing voltages. Instru- 
ment counts for one second and displays the results 
on illuminated five -digit panel. Will recycle continuously on automatic operation. 
Convenient test switch permits 2 second self -check of entire unit. Dimensions 203/4" 

x 101/2" x 15". Weight approximately 68 lbs. 

TIME INTERVAL METER, MODEL 510 provides a 
direct reading of elapsed time between any two 
events in the range of 0.000010 to 1.00000 sec- 
onds. Accuracy is ± 10 microseconds. Any oc- 
currences that can be translated into changing 
voltages may be so timed. Timing may be started 
and stopped by independent voltages, the polar- 
ity of which may be selected by means of toggle 
switches. Sensitivity control permits selection of 

the amplitude of start or stop voltages at optimum level for elimination of interfer- 
ence. Dimensions 203/4" x 101/2' x 15". Weight approximately 58 lbs. 

SINGLE DOUBLE PULSE GENERATOR MODEL 903 is a 
general purpose laboratory instrument that supplies 
either single or paired pulses individually variable in 
amplitude, width and polarity. Pulse spacing is contin- 
uously variable from 0 to 10 microseconds, pulse width 
from 0.10 to 1.6 microseconds and pulse amplitude 
from 200 volts maximum negative and 50 volts maxi- 
mum positive for 1000 ohm load, and 10 volts maxi- 
mum negative and 50 volts maximum positive for 50 
ohm load. Single or double pulses are available through separate panel connectors. 
Repetition rate internally controlled 1 to 1000 cps. Push-button control single cycle. 
External signal control for any rate up to 1000 cps. 

These are basic descriptions of representative standard instruments. 
A variety of modifications, both standard and special, are available 
to meet specific requirements. For complete details write Dep't. E. . gele#diliee< < 

2200 WRIGHT AVE. RICHMOND, CALIF. 
A NATIONAL ORGANYZATION 

cation GEC -809, the bulletin de- 

scribes the operation, features and 
application of the equipment. It is 
illustrated with photographs, line 
drawings and charts showing the 
deratings for a -c and d -c applica- 
tions. 

Terminal Bulletin. Kulka Electric 
Mfg. Co., Inc., 633 S. Fulton Ave., 
Mt. Vernon, N. Y., has issued a 
bulletin on its terminal blocks that 
simplify wiring work, reduce as- 
sembly costs and assure positive, 
lasting connections. Different types 
are illustrated and described, with 
dimensions, catalog number and list 
price of each. Dimensional draw- 
ings and complete data on marker 
strips are also found herein. 

Radio Transmitter -Receiver. Link 
Radio Corp., 125 W. 17th St., New 
York 11, N. Y. A two -page bulletin 
deals with the type 1498 Ed. 6-R 
radio transmitter -receiver, a deluxe 
fixed station with a 50 -watt nominal 
output for the 72 to 76 -mc fre- 
quency range. The unit described 
features an automatic modulation 
limiting circuit. The highly selec- 
tive receiver involved provides at 
least 100 -db attenuation of a signal 
30 kc from operating frequency. 
Principal characteristics and spe- 
cifications of the unit are given. 

Linear Transducers. Automatic 
Temperature Control Co., Inc., 5200 
Pulaski Ave., Philadelphia 44, Pa. 
New engineering data folders de- 
scribe and illustrate Atcotran dif- 
ferential transformers for use 
where highly accurate measure- 
ments of motion, from a few micro - 
inches up to 5 inches, are required. 
The transducers under discussion 
will generate an a -c voltage signal 
that is directly proportional to the 
position of its armature from the 
electrical center of the transformer 
wiring, and will achieve a linearity 
of 0.1 percent. The folders contain 
operation features, electrical data, 
types available from stock and wir- 
ing diagrams. 

Coil -Winding Machines. Geo. Stev- 
ens Mfg. Co., Inc., Pulaski Rd. at 
Petersen, Chicago, 30, Ill., has 
issued a new 32 -page catalog illus- 
trating and giving detailed descrip- 
tions of a line of coil -winding ma- 
chines that wind practically every 
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CHOPPER 

A model for every use. 

10 - 500 cycles AC 

Meets AN Specifications 
also 60 cycles 

Single pole and double pole 

Make -before -break contacts 

Contacts in air or in liquid 

DC AC CHOF°CR 

These Choppers convert low level 
DC into pulsating DC or AC so that 
servo -mechanism error voltages 
and the output of thermocouples 
and strain gouges, may be amplified 
by means of an AC rather than a 
DC amplifier. 

They are hermetically sealed, 
precision vibrotors having special 
features which contribute to long 
life and low noise level. 

re r vlm,, 

WRITE FOR THESE 

CATALOGS... 

#280 
10-500 cycles 

#246A 
_. 60 cycles 

STEVENS 
ARNOLD 
INCORPORATED 

ELKiN.S STREET 
OUTH BOSTON 27, MASS. 

SA 

ILLINOIS ELECTROLYTIC CAPACITORS 

of "Time Tested Quality" 
FOR EVERY ELECTRONIC APPLICATION 

Seventeen years of production experience, mak- 
ing millions of quality capacitors, has created 
this complete, outstanding ILLINOIS CONDENSER 
line. There's a full Jobber line of capacitors for 
every TV and radio replacement purpose; capaci- 
tors for the entire electronics industry-capacitors 
that meet the highest standards of dependability. 

This engineering and m tnufacturing experience 
enables ILLINOIS CONDENSER COMPANY to 
meet every demand for new capacitor types, 
whether for peace or defense applications. 

Write for catalog or tell us your needs. There is 
an ILLINOIS ELECTROLYTIC CAPACITOR ex- 
actly suited for the job-a capacitor of "Time 
Tested Quality." 

ILLINOIS CONDENSER CO. 
'616 NORTH THROOP STREET CHICAGO 22. ILL 

EXPORT DIVISION: 15 Moore St., New York 4, N. Y. U. S. A. 
CABLE ADDRESS: "MINTHORNE" 

LEADING ENGINEERS and MFRS. SPECIFY 

CABINETS 
CHASSIS 

PANELS 
RACKS 

seu'díed HOUSINGS 
Avz ELECTRONIC EQUIPMENT 

defsauve edeey rte 

MADE BY SPECIALISTS, 

READY -TO -USE, 

LOW IN COST! 

We manufacture Metal Housings for every purpose - from a small receiver to a 
deluxe broadcast transmitter. And the cost is low! 

Because we specialize in the Electronics field, Par -Metal Products excel in functional 
streamlined design, rugged construction, beautiful finish, and economy. 

Remember, Par -Metal equipment is made by 
electronic specialists, not just a sheet metal shop. 

made 4 
Siectuutic 

$fte'G6a.liatd I 

WRITE FOR CATALOG ! 

VirtHEVIL 
PRODUCTS CORPORATION 
32-62 - 49th ST., LONG ISLAND CITY 3, N. Y. 

Export Dept.: Rocke Internetionel Corp. 
13 East 40 Street, New York 16, N. Y. 
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type 5-116 

recording 

oscillograph 

CONSOLIDATED'S 5-116 Recording 
Oscillograph, while costing consider- 
able less than other instruments 
comparable in precision, construc- 
tion, and versatility, produces rec- 
ords equal in quality to those of the 
Consolidated Type 5-114. It lacks 
only some of the features that may 
be dispensed with in many record- 
ing applications, such as the auto - 

gives you 

Consolidated 

quality for the 

limited budget 

right side, cover removed 

matic record length control, visible 
wave -form scanning, etc. Specific 
instrumentation problems are wel- 
comed by Consolidated's application 
engineering section, whose experi- 
enced engineers will analyze each 
problem individually and determine 
how dynamic instrumentation will 
answer 'questions of product design 
and performance. 

C EC's 5-116 Recording Oscillograph rec- 
ords up to either 9 or 14 traces on 5" - 
wide paper or film at recording speeds of 
14" to 100" per second. Its removable 
feed-and-takeup magazine holds 125 feet of 
recording paper and is designed for the 
utmost loading and unloading convenience. 
Write for Bulletin CEC -1521-X14. 

CEC's 5-114 Recording Oscillo - 
graph records up to 18 traces 
simultaneously on 7" -wide paper 
or film, is designed as the ultimate 
in precision, versatility, and operat- 
ing convenience and incorporates 
many features available only 
through special accessories on 
many other oscillographs. Record- 
ing speeds from t/" to 115" per 
second and easily removable feed- 
and-takeup record magazines of 
125, 250, and 600 -ft. capacity 
offer an unusually wide application 
range. Write for Bulletin CEC - 
1500 -X39. 

CONSOLIDATED ENGINEERING 
Corporation 

Analytical Instruments 
300 No. Sierra Madre Villa 

for Science and Industry 
Pasadena 8, California 

TUBES AT WORK (continued) 

kind of coil for laboratory or pro- 
duction line. Described are ma- 
chines winding such coils as arm- 
ature, bobbin, choke, heavy-duty 
field, paper section, lattice -wound 
progressive universal, random, re- 
peater, resistor, solenoid, space 
wound, transformer and variable 
pitch coils in a wide variey of sizes. 
One section deals with special and 
individual applications. Another 
section lists accessories. 

Electronic Cores. Metal Powder 
Association, 420 Lexington Ave., 
New York 17, N. Y. Up to now, 
purchasers and users of electronic 
cores were faced with the problem 
of trying to correlate designations 
of the various companies with the 
raw materials used and also com- 
pare one company's products with 
that of another. Data sheet No. 1 

eliminates this problem. It cross- 
references designations of the basic 
electronic core materials with the 
corresponding designations of eight 
of the leading core manufacturers. 
It is now possible to determine at 
a glance who makes cores from any 
of twenty-five different basic mate- 
rials; what their core designation 
is; and what corresponding desig- 
nations are used by other core 
makers. 

Instruments & Resistors. Kay 
Electric Co., 14 Maple Ave., Pine 
Brook, N. J. A four -page folder 
describes and illustrates a line of 
sweep signal generators operating 
at video, ultrasonics, low and high 
radio frequencies and at intermedi- 
ate frequencies. Also described 
are the Stablohms, a group of 
microcrystalline carbon film resist- 
ors for applications where pre- 
cision, good delivery, low price and 
low temperature coefficient are im- 
portant factors. 

Glass for Electrical Design. Corn- 
ing Glass Works, Corning, N. Y. 
The eight -page bulletin B-88 gives 
an illustrated description of the ap- 
plications of glass in the electrical 
and electronics industry. Featured 
in the glass described are high 
dielectric strength; low power 
factor; low loss factor; high volume 
resistivity; high surface resistiv- 
ity; hard, smooth surface; dielec- 
tric constant and controlled ex- 
pansion coefficients. 

di 
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BENCH HAND TOGGLE PRESS 
FOR NUMBERING, MARKING & STAMPING 

Model 93 

This press is principally made for 
use with our Automatic Number- 
ing Head Model No. 50 for con- 
secutive numbering. Stamps serial 
numbers on name plates, etc. Non- 
automatic numbering head and 
typeholders and steel type can 
also be used in this press. Press 
exerts a high pressure up to 10 
tons. Head space adjustable. 

Write for Bulletin 1E93 

BENCH CRANK PRESS 
For Numbering, Marking, Stamping 

Model 133 
Designed for use in stamping name plates and 
small parts, eliminating the use of a power 
Press. Rom head takes Type Holders, Number- 
ing Heads and special Dies. A tripping attach- 
ment can be supplied for use with automatic 
numbering heads for consecutive numbering. 

Model 131 is hand operated easily by a 
lever. Model 132 operated by 3" air cylinder. 
Operation controlled by a 4 -way hand or foot 
valve. 

Stamps up to ten t/e" characters in alu- 
minum plates. 

Model 133 is operated by motor through an 
eccentric having a releasing device, stamping 
once each time control lever is depressed. 
Stomps continuously if control lever is held 
down. 

Write for Bulletin E-131. 

NUMBER ALL STAMP & TOOL CO. 
HUGUENOT PARK STATEN ISLAND 12, N. Y. 

FOR LONG LIFE IN 
LOW AMPERAGE CIRCUITS 

THE SERIES 4000 S.P.S.T. 
MOMENTARY CONTACT PUSH- 

BUTTON SWITCH IS IDEAL. 
AVAILABLE EITHER NORMALLY 
OPEN OR NORMALLY CLOSED. 4 

CONSERVATIVELY RATED AT 
'/2 AMP., 115V. A.C., 34" 

NON -INDUCTIVE. 

SERIES 

2000 Is 

SERIES 

4000 

THE SERIES 2000 SNAP 
ACTION SWITCH IS FOR 

HIGHER AMPERAGE CIRCUITS. 
OR FOR TEST APPARATUS 

WHERE AN AUDIBLE "CLICK" IS 
DESIRED AT THE EXACT MO- 

MENT OF OPERATION. RATED 
AT 10 AMPS., 115V. A.C., 

NON -INDUCTIVE. THE CON- 
TACT ARRANGEMENTS 

ARE THE SAME AS 
THE SERIES 4000. 

'1 

GET DETAILS- 
Write for the Gray - 
hill Catalog now. 

Iwa ni/ y_, 
4522 West Madison Street Chicago 24, Illinois 

Steatite 
for ELECTRONIC 

Applications 

You can specify LOUTHAN low -loss Steatite 
products with complete confidence in the high 
quality and dimensional accuracy of the parts. Made 
to exacting standards, Louthan Steatite insulations 
have the mechanical and electrical characteristics 
needed for electronics applications and other elec- 
trical service. They are formed to meet your needs 
and made to close tolerances. Surfaces are smooth, 
hard, clean and non-absorbent. 

Write for Catalog 49-E, describing Louthan 
Insulations. 

THE LOUTHAN MANUFACTURING COMPANY 
A Subsidiary of Harbison- Walker Refractories Co. 

EAST LIVERPOOL, OHIO 
Rprsentalivs: H. R. Z.ig.r, Nw York 17, N. Y. Glenn Garnur Company, Chicago 6, III. 
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STANDARD 

MEASURING EQUIPMENT 
Complete Frequency Coverage --14 kc to 1000mc ! 

NM -10A VtT 

14kc to 250kc 
Commercial Equivalent of 
AN/U RM -6. 
Very low frequencies. 

NM - 20A 

150kc to 25mc 
Commercial Equivalent of AN/PRM-1. 

Self-contained batteries. A.C. supply 
optional. Includes standard broadcast 
band, radio range, WWV, and commun- 
ications frequencies. 

VT 
15mc to 400mc 
Commercial Equivalent of 
TS -587/U. 
Frequency range includes 
FM and TV Bands. 

UHF 

375mc to 1000mc 
Commercial Equivalent of 

AN/ URM-17. 
Frequency range includes Citizens 

Band and UHF color TV Band. 

NM - 50A 

These instruments comply with test equipment requirements 
such radio interference specifications as JAN- I -225a, ASA C63.2, 

16E4(SHIPS), AN -I -24a, AN -I-42, AN -I -27a MIL -I-6722 and others. 

of 

STODDART AIRCRAFT RADIO CO. 
6644 SANTA MONICA BLVD., HOLLYWOOD 38, CALIFORNIA 

Hillside 9294 

NEWS OF THE INDUSTRY 
(continued from page 150) 

tained from any first or second 
class post office. When completed, 
forward to Chief, Civilian Person- 
nel Division, Building No. 530, 
Headquarters, Fort Monmouth, 
N. J. 

Freeze Lift Predictions 
GOVERNMENT officials have now ar- 
rived at more realistic predictions 
of the approximate time that the 
freeze on new television stations 
will be lifted, the lag to be expected 
before these stations will go on the 
air, and the amount of critical ma- 
terials that may be needed, assum- 
ing the military program follows 
present planning. 

Curtis B. Plummer, chief of the 
FCC Broadcasting Bureau, told the 
transmitter group of RTMA re- 
cently that the tv freeze probably 
would be lifted between February 
1 and March 1 of 1952. Assuming 
that FCC could start granting per- 
mits for new stations about April 
1, 1952, he forecast as many as 80 
new stations by July 1952, provid- 
ing no serious legal entanglements 
developed during the hearings. The 
new outlets would go in small, rela- 
tively uncontested areas with popu- 
lations of 50,000 or under-possi- 
bly a few in 100,000 population 
communities. This shapes up as an 
estimated potential market for 600,- 
000 sets a year. 

Any sizeable expansion in tele- 
vision is still a long way off, Plum- 
mer warned. Highly competitive 
markets, like Portland, Denver and 
El Paso, may require long-drawn- 
out hearings. These expected de- 
lays will be further aggravated by 
manpower shortages. 

The commission is asking an in- 
crease of $600,000 in the budget, 
part of which would be used for 
adding seven more examiners to 
the staff. An examiner can move 
about 15 to 20 a -m applications a 
year. 

Assuming an average of 10 
months as a lead time, few, if any 
new stations will be on the air by 
January 1, 1953, according to E. T. 
Morris, Jr., Director of the Elec- 
tronics Division of NPA. Stations 
should begin operating during the 
first quarter of 1953, he said, with 
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THE / 
TWIN TUBE 

PDCKETSCOPE 

MODEL 

S -15A 

A new concept in multiple trace 
oscilloscopy made possible by 
Waterman developed RAYONIC 
rectangular cathode ray tube, pro- 
viding for the first time, optional 
screen characteristics in each 
channel. S -1 5-A is a portable twin 
tube, high sensitivity oscilloscope, 
with two independent vertical as 
well as horizontal channels. A 
"must" for investigation of elec- 
tronic circuits in industry, school, 
or laboratory. 

Vertical channels: 10mv rms/inch, with response 
within -2DB from DC to 200kc, with pulse rise 
of 1.8µs. Horizontal channels: lv rms/inch 
within -2DB from DC to 150kc, with pulse rise 
of 3µs. Non -frequency discriminating attenu- 
ators and gain controls, with internal calibra- 
tion of traces. Repetitive or trigger time base, 
with linearization, from 1/2cps to 50kc, with 
± sync, or trigger. Mu metal shield. Filter 
graph screen. And a host of other features. 

WATERMAN PRODUCTS CO., INC. 
PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 

WATERMAN PRODUCTS INCLUDE: 

S -4-A SAR 
S -5-A LAB 
S -10-B GENERAL 
S -11-A INDUSTRIAL 
S -14-A HIGH GAIN 
S-1446 WIDE BAND 

PULSESCOPE 
PULSESCOPE 
POCKETSCOPE 
POCKETSCOPE 
POCKETSCOPE 
POCKETSCOPE 

Also RAKSCOPES, LINEAR 
AMPLIFIERS, RAYONIC' TUBES 

and other equipment 

WATERMAN PRODUCTS 

;AMP 

. MAGNETIC 
AMPLIFIERS INC 

Affiliate of GENERAL CERAMICS & STEATITE CORP. 
11-54 44th DRIVE, LONG ISLAND CITY, NEW YORK TEL. STILLWELL 6-2191 

PACKAGED 

PUSH-PULL 

MAGNETIC 

AMPLIFIERS 

60 and 400 (PS 

and higher 

VOLTAGE 

CURRENT 

FREQUENCY 

MOTOR 

SPEED 

REGULATORS 

SATURABLE 

TRANSFORMERS 

AND 

REACTORS 

60 and 400 CPS 

1 W to 1 KW 

MAGNETIC 

MODULATORS 

DEMODULATORS 

TOROIDAL 

WINDINGS 

'AMPLIFIERS AND COMPONENTS FOR: 

AIRCRAFT e GUIDED MISSILES ARMAMENT NAVAL 
INSTALLATIONS ATOMIC ENERGY INDUSTRIAL 
CONTROL RADAR INSTALLATIONS TEST EQUIPMENT 
Write to Us for Engineering Proposals on Your Specialized Requirements 

Jke 

AGA 
YN 

e ñ ? 
Q.AGA»GRff IVGS FROM AGASTATaAGA 

1\ acA 

AGA 

® 
A'GA 

[1..] 

AGASTAT 
TRAE 

RELAYS T{{E 

AMERICAN GAS ACCUMULATOR COMPANY 1027 Newark Ave., Elizabeth 3, N. J. 
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A Big Step Forward 

In Ceramic 

Coil Forms! 

C.T.C.'s Nylon -Phenolic Terminal Retainers Mean More 
Advantages ... More Uses ... Than Ever Before 

In making available ceramic coil forms with nylon -phenolic terminal retaining 
rings, C.T.C. now enables you to extend your use of these components con- 
siderably. The use of nylon -phenolic in no way impairs the moisture and fungus 
resistant qualities of the coil form assemblies. The nylon rings also provide 
many new benefits. For example: 

Excellent For Bifilar 
Windings. Four sep- 
arate terminals, two on 
each nylon -phenolic ring, 
mean secure individual 
connections for each coil 
lead. 

Soldering Spaces 
Doubled. Shape of ter- 
minals affords two sol- 
dering spaces on each, 
to segregate coil termi- 
nations from circuit wir- 
ing. 

New Advantage For 
Single Pie Windings. 
Terminals can be located 
above or below winding, 
as required, to shorten 
wiring to circuit elements. 

Terminals Held Se- 
curely In Place. Firmly 
cemented nylon -phenolic 
rings keep terminals in 
exact position. No sliding 
up or down. 

In addition, the use of nylon -phenolic rings results in an increase in Q, 
giving improved performance over metallic rings. All materials and finishes 
meet exacting government specifications. Available with LST, LS5, LS6 
coil forms. 

SPECIAL CONSULTING SERVICE 

C.T.C.'s experienced component engineers are at your service - without cost - 
to help you secure exactly the right components. When standard parts are unsuitable 
they will design special units, working closely with you for economical, satisfactory 
results. 

Call on the C.T.C. Consulting Service at any time. Just write to Cambridge 
Thermionic Corporation, 437 Concord Avenue, Cambridge 38, Massachusetts. 
West Coast stocks maintained by E. V. Roberts, 5014 Venice Blvd., Los Angeles 
and 988 Market Street, San Francisco, Cal. 

custom or standard... the guaranteed components 

NEWS OF THE INDUSTRY (continued) 

the first 80 on the air by the middle 
of 1953. Morris indicated that 
every effort will be made to give 
industry reasonable amounts of 
critical materials. He estimated 
that materials requirements for this 
equipment will hit the civilian 
economy between July and Decem- 
ber, 1952. 

Assuming the manufacture of 
equipment sufficient for 40 com- 
plete stations per quarter for the 
last half of 1952, Morris estimated 
that the equipment material re- 
quirements will be 2,000 tons of 
structural steel, 3,400 tons of other 
steel, 400,000 pounds of copper, and 
85,000 pounds of aluminum per 
quarter, starting with the third 
quarter of 1952. This estimate as- 
sumes that the material will be 
available at that time. 

Morris forecasts between 3.5 and 
4 million tv sets for 1952, compared 
with 7.4 million sets for 1950 and 
about 5 million sets for 1951. He 
qualified his 1952 figure by saying 
that many factors could affect the 
estimate, as for example, substitu- 
tions and conservation of materials. 
Conversely, the shortage of one 
critical component could curtail pro- 
duction seriously, but taken all in 
all, there is the possibility of 4 
million tv sets in 1952. 

IRE Awards 
AT A board of directors meeting 
held in September the IRE awarded 
its Medal of Honor for 1952 to 
W. R. G. Baker of General Electric 
Co., and its Harry Diamond Memor- 
ial Award to Newbern Smith of the 
National Bureau of Standards. 

Recipients of the Fellow award 
are as follows: 

.T. L. Barnes of North American Avia- 
tion, Inc., Downey, Calif.; S. J. Begun 
of Brush Development Co., Cleveland, 
Ohio; R. D. Bennett of Naval Ordnance 
Laboratory, Silver Spring, Md.; L. L. 
Beranek of MIT, Cambridge, Mass.; H. W. 
Bode of Bell Telephone Laboratories, Mur- ray Hill, N. J. ; L. N. Brillouin of IBM, 
New York, N. Y.; M. Camras of Armour 
Research Foundation, Chicago, Ill.; C. W. 
Carnahan of Sandia Corp., Albuquerque, 
N. M. ; P. S. Christaldi of Allen B. Du 
Mont Laboratories, Clifton, N. J. ; L. J. 
Chu of MIT; H. P. Corwith of Western 
Union Telegraph Co., New York, N. Y.; 
A. B. Crawford of Bell Telephone Labora- 
tories, Fair Haven, N. J.; L. A. De Rosa 
of Federal Telecommunications Labora- 
tories, Inc., Nutley, N. J.; L. T. DeVore 
of General Electric Co., Syracuse, N. Y.; 
D. W. Epstein of RCA Laboratories, 
Princeton, N. J.; L. M. Field of Stanford 
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MOLDED 
RESISTORS 

The resistors that give you... 
Inherent low noise level 
Good stability in all climates 

STANDARD RANGE 
1,000 OHMS TO 9 MEGOHMS 

These resistors are used extensively 
in commercial equipment, includ- 
ing radio, telephone, telegraph, 
sound pictures, television, etc. They 
are also used in a variety of U.S. 
Navy equipment. 

TYPE 65X 
(Actual Size) 

HIGH VALUE RANGE 
10 TO 10,000,000 MEGOHMS 

This unusual range of high value 
resistors has been developed to 
meet the needs of scientific and 
industrial control, measuring and 
laboratory devices-and of high 
voltage applications. 

SEND FOR BULLETIN 4906 
It gives details of Standard and High Value Resistors, 
including construction, characteristics, dimensions, 
etc. Also described are S. S. White 80X Resistors, de- 
signed for extremely high voltage equipment. Copy 
with Price List sent on request. 

Ta. 
cziO 
aNTAL MF6. CO. 

INDUSTRIAL DIVISION 
Dept. R, IO East 40th St. 

NEW YORK 16, N. Y. 

WESTERN DISTRICT OFFICE: Times Building, Long Beach, Calif. 

NEW PULSE GENERATOR 
FEATURES 

Pulse Height: 0-50 v. continuously vari- 
able, positive or negative polarity. 

Pulse Width: 0.07 to 7µs. continuously 
variable. 

Repetition Frequency: 50-5000 cycles, 
controlled from an internal or exter- 
nal oscillator. 

Output Impedance: 75 ohms or less. 
Pulse Shape: 0.02 µs. rise and fall times. Top flat within 2%. 
Synch Out: 50 v. into 200 ohms, 1 as. wide, 0.1 as. rise time. 
Pulse Phasing: Output pulse can be delayed 100 µs. or advanced 10µs with respect 

to the synch output. 
Other laboratory pulse generators also available. 

For full details write for Bulletin PG -50 

76 STAGE 
STREET MANSON LABORATORIES STAMFORD 

CONN. 

SPECIFICATION 

AN -P-89 
PANELS -DIALS -ETC. 

BODNAR INDUSTRIES, INc. 
19 RAILROAD AVE., NEW ROCHELLE, N.Y. 

WESGO 
(;44;,ROi 

CERAMIC 
S HAPES 

0 
Furnace Brazing 

Withstand any amount of 

thermal shock without crack- 
ing. Proven superior to carbon 

or metal brazing fixtures in 

positioning vacuum tube com- 

ponents for furnace brazing. 

BOAT AT - 
2000° F. 

PLUNGED 

INTO; 

ICE 

WATER 

DOES!' 

NOT 

CRACK 

Non reactive with any 
metals 
Retains shape at high 
temperatures 

Clean ...will not rub 
off on hands and work 
pieces 

Permanent ... do not 
react with air or re- 
ducing gases 

Available in stock forms of boats 
or slabs. Special shapes made 
to your individual specifications. 

WRITE FOR 
DETAILS 

WESTERN GOLD & 
PLATINUM WORKS 

589 Bryant Street San Francisco, Calif. 

ELECTRONICS-December, 1951 311 



ßkck4á 
OtSOtupto 

17 capacitors 
per minute 

PRICE 

$69000 
F.O.B. CINCINNATI 

with the New C1iprd PC -4 
CAPACITANCE COMPARATOR 

Any type of condenser... paper, 
mica, oil filled, ceramic or elec- 
trolytic . .. can be graded on the 
PC -4 at rates up to 8000 per day 
by an unskilled operator. Working 
to an accuracy of 0.2%, the PC -4 
is a companion production in- 
strument to the famous PR -5 
Automatic Resistance Comparator. 
Leading manufacturers have found 
it an indispensible tool in the fight 
for higher quality and lower pro- 
duction costs. Easy operation re- 
duces inspection time to an ab- 
solute minimum. 

Completely self-contained, the 
PC -4 requires no outside attach- 

ments other than the Standard 
Capacitor against which the un- 
knowns are to be checked. Oper- 
ates on 110 Volt -60 cycle AC. 
Range: 10 mmfd to 1000 mfd. 
Size: 18" x 12" x 12". Weight: 
approximately 35 lbs. For com- 
plete details, write for Catalog 
Sheer 12-E. 

eepagi 
INSTRUMENT LABORATORY INC. 

1125 Bank Street Cincinnati 14, Ohio 

MANUFACTURERS OF R. F. COILS AND ELECTRONIC EQUIPMENT 

NEWS OF THE INDUSTRY (continued) 

U., Stanford Calif. ; L. B. Hallman, Jr., 
of U.S.A.F., 'Wright -Patterson AFB, Day- 
ton, Ohio ; R. N. Harmon of Westinghouse 
Radio Stations, Inc., Washington, D. C.; 
H. E. Hartig of U. of Minnesota, Minne- 
apolis, Minn.; J. K. Hilliard of Altec 
Lansing Corp., Beverly Hills, Calif.; R. S. 
Holmes of RCA Laboratories, Princeton, 
N. J.; C. N. Kimball of Midwest Research 
Institute, Kansas City, Mo.; W. E. Kock 
of Bell Telephone Laboratories, Murray 
Hill, N. J.; H. B. Law of RCA Labora- 
tories, Princeton, N. J. ; L. Malter, also 
of RCA Laboratories ; W. S. Marks, Jr., 
of Coles Signal Laboratory, Fort Mon- 
mouth, N. J. ; W. W. Mumford of Bell 
Telephone Laboratories, Red Bank, N. J.; 
L. S. Nergaard of RCA Laboratories, 
Princeton, N. J.; H. Nyquist of Bell Tele- 
phone Laboratories, New York, N. Y.; 
J. A. Ouimet of Canadian Broadcasting 
Corp., Montreal, Canada ; H. W. Parker 
of Sylvania Electric Products, Inc., Flush- 
ing, N. Y. ; D. W. Pugsley of General 
Electric Co., Syracuse, N. Y.; L. R. 
Quarles of Oak Ridge National Labora- 
tory, Oak Ridge, Tenn.; J. D. Ryder of 
U. of Illinois, Urbana, Ill.; B. Salzberg of 
Naval Research Laboratory, Washington, 
D. C.; H. H. Scott of Herman Hosmer 
Scott, Inc., Cambridge, Mass. ; W. G. 
Shepherd of U. of Minnesota, Minneapolis, 
Minn. ; N. Smith of National Bureau of 
Standards, Washington, D. C.; P. H. 
Smith of Bell Telephone Laboratories, 
Whippany, N. J.; C. S. Szegho of The 
Rauland Corp., Chicago, Ill., L. C. Van 
Atta of Hughes Aircraft Co., Culver City, 
Calif. ; R. H. Varian of Varian Associates, 
San Carlos, Calif. ; J. R. Whinnery of 
Hughes Aircraft Co., Culver City, Calif.; 
J. B. Wiesner of MIT; and C. E. Williams 
of Puget Sound Naval Shipyard, Bremer- 
ton, Wash. 

Presentation of the awards with 
citations will be made by the presi- 
dent of the Institute at the annual 
banquet on March 5, 1952 at the 
Waldorf-Astoria Hotel in New York 
during the 1952 IRE National Con- 
vention. 

New Test Facilities 
for Antennas 
PART of the new $25,000 test facili- 
ties being used to determine 
the vertical directivity pattern of 
broadcast antennas by the Broad- 
cast Design Group of the RCA 
Engineering Products Department 
is a 100 -foot circular concrete 
apron, resembling a huge sundial. 

Located at Medford, N. J., the 
test apron eliminates the need for 
erecting antennas in the normal 
vertical position. A steel frame 
mounted on five wooden dollies per- 
mits movement of antenna elements 
in a horizontal position, the only 
reliable means of establishing the 
gain characteristics of broadcast 
antennas. 

Antennas are connected by cables 
to electrical test equipment in a 
nearby building. A signal gener- 
ator is located at a distant point, 
and the antenna is rotated on its 
horizontal axis while data is re- 
corded by means of a selsyn drive. 

The center dolly revolves through 

312 December, 1951 - ELECTRONICS 



PRECISION -BUILT 

CHOPPERS 
YOU CAN (DEPEND ON! 

made by AIRPAX .. . 

pioneers in the field! 
Aß89 ..., 6 volt, 400 cycle 

drive, used widely by 
the industry. Highly 

'reliable, field -proven, 
tested and ap- 

proved by many 
major elec- 

tronic and 
aircraft 

firms. 

A584 . 120 volt, 400 
cycle drive, supplied to 

0 phase angle or with 
80° to 90° lag. Most 

versatile . . re- 
peated tests 

show life in ex- 
cess of 1000 

hours. 

A587 . . . 26 volt, 400 
cycle drive ... the phase 

of closure and break 
is held to close 

limits for inter- 
changeable use 

as either mod- 
ulator or 

demodu- 
lator. 

A536 . . . 6 volt, 60 cycle 
drive, 45 phase lag. 

Here's a chopper so re- 
liable that you con 

put it into service 
and forget it for 

thousands of hours! 

Ali PAX - 
MIDDLE RIVER. BALTIMORE 20, MD. 

MPERITE 
PROVIDE DELAYS RANGIN61 

FROM 1 TO 120 -SECONDS 

FEATURES: - Compensated for ambient tempera- 
ture changes from -40° to 110° F ... Hermetically 
sealed; not affected by altitude, moisture or other 
climate changes ... Explosion -proof ... Octal radio 
base ... Compact, light, rugged, inexpensive .. . 
Circuits available: SPST Normally Open; 

SPST Normally Closed. 
PROBLEM? Send for "Special Problem Sheet 

U 3 

r 

g--- 
]0 - VOLTAGE OF 11V ' WITH AMIEEITE 
BATTERY 6 CHARGER VOLTAGE VARIES 

VARIES APPROIE ONLY 

50% 2% 

HALF KILOWATT 
REGULATED 

POWER SUPPLY 
Continuously 
Adjustable 

These Furst Power Supplies are 
designed for laboratory, produc- 
tion line test stations and other 
applications requiring 500 watts 
of closely regulated power. 

Electronic regulation provides a 
constant DC voltage independent 
of line and load variations within 
wide limits. 

Two models are available with 
continuously adjustable outputs 
without switching: 

Model 1110 Up to 1000 Volts 
Model 1110A Up to 1500 Volts 

at 500 mils. 
at 330 mils. 

Write for complete specifications of these and other 
Furst Regulated Power Supplies. We will also design 
power supplies to fit your exact requirements. 

FURST ELECTRONICS 
10 S. Jefferson St., Chicago 6, III. 

YPE 
TATIt METAL 

TNERM 

Peze?de: 

S 

Amperite 
REGULATORS 
are the sim- 
plest, lightest, 

cheapest, and most compact method of obtaining 
current or voltage regulation ... For currents of .060 

AkPERI 
csaLAr to 6 Amps.... Hermetically sealed; not affected by 

altitude, ambient temperature, humidity., 
Write for 4 -page Illustrated Bulletin. 

HMPERITE CO.,Inc., 561 Broadway, New York 12 , N. Y. 

/n Canada: Atlas Radio Corp.. Ltd., 560 King St., W. Toronto 
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NEW DC TACHOMETER GENERATOR 

Aatwted 

NEW 

TYPE 

TERMINAL 

BOARD 

MODEL 

FZ -500 

An improved feature is 
this new terminal board 
allowing external connec- 
tions without any disturb- 
ance to internal brush 
connections or tension. 

Permanent -magnet DC Tachometer Gen- 
erator: Approx. 5 watts output, 2v per 
100 rpm, 0 - 5000 rpm. Linearity -+- 1% 
in either direction. 18 -bar palladium -sil- 
ver commutator to reduce ripple voltage 
and for lower friction and lower driving 
torque requirements. 

TWO IMPROVED DC TACHOMETER 
GENERATORS IN ELINCO CB FRAME 

MODEL CB -214 
Approx. 5w output, 2.43v 
per 100 rpm, 0 - 10000 
rpm (or 180v max.). Line- 
arity ± 1%. 18 -bar pal- 
ladium -silver commutator. 
Square -type brushes. Low 
ripple voltage. 

MODEL CB -247 
Approx. 5w output, 2.43v 
per 100 rpm, 0 - 2500 
rpm. 18 -bar palladium -sil- 
ver commutator. Finger -type 
brushes for low driving 
torque and more uniform 
voltage in both directions 
of rotation. 

Square -type brushes are recommended fo speeds above 2000 rpm. 

Finger -type brushes are recommended for low speeds and low driv- 

ing torque. Generators can be wound to meet a wide variety of 

other specifications. 

ELECTRIC INDICATOR CO. 
CAMP AVE., SPRINGDALE, CONN. 

NEWS OF THE INDUSTRY (continued) 

RCA test frame to determine directivity 
pattern of broadcast antenna is shown 
in operation at Medford. N. J. Steel 
frame rotates on dollies, permits move- 
ment of antenna elements in horizontal 
position, the only reliable means of 
checking gain characteristics of broad- 

cast antenna 

a 360 -degree arc around a vertical 
shaft in the center of the apron. 
The steel frame, which holds aaten- 
nas under test, is built in sections 
and can be extended up to 140 feet 
in length. 

Simplified FCC Application 
FCC PROPOSES to amend Parts 1, 10, 
11 and 16 of its rules so as to im- 
plement a new application Form 400 
applying to stations in the Public 
Safety, Industrial and Land Trans- 
portation Services. Upon approval 
by the Commission, a portion of the 
application is authenticated, torn 
off and returned to the applicant as 
his station authorization. 

A proposed amendment form 
(Form 400-A) will similarly elim- 
inate the necessity for submitting a 
complicated application when simple 
changes, such as relocation of a con- 
trol point, are desired. 

As further assistance to prospec- 
tive licensees, the Commission will 
compile and maintain a list of trans- 
mitting equipment that is accept- 
able for licensing in these services. 

Amateur Radio Parts Quotas 
NPA ORDER M-85 gives priority aid 
to licensed amateur radio operators 
who are active members of the nine 
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The New STAVER 

MINI -SPRING 
TRADE MARK PEG. AND PAT. Pt ,D 

Available! 
Special 
Improved 
Types for 
Military 
Apparatus 

Gives support two ways-Keeps pressure 
downward and gives sideway support. 
TM spring action is constant and resil- 
ient permanently. Send for catalog 
sheet. 

COMPANY 

91 PEARL ST. BROOKLYN 1, N. Y. 

ULSTER 5-6303 

World-wide recognition for 
this outstanding line of 
electric soldering irons - 

HEXMCON 
- specified by the big names 

for the TOUGH JOBS! 

WESTERN ELECTRIC, BENDIX, 
MINNEAPOLIS HONEYWELL 
RADIO CORP. OF AMERICA, 
STROMBERG CARLSON, SPERRY, 
WESTINGHOUSE, EMERSON, 

KAISER, etc. 
PLUG OR SCREW TIPS 40 to 700 Welts 

IA" to 13/4" Tip Dia. 
follow the lenders and you'll 
specify HEXACONI They'll effi- 
ciently solve your soldering 
problems.. Write for literature. 

II 

Here's the famous HATCHET 

TYPE 

These irons feature better balance 
for reduced operator fatigue. Effi- 
ciency is stepped up, and quality 
of work is improved. The ideal 
iron for inaccessible and intricate 
jobs. 

HEXACON ELECTRIC CO. 
t0 V. CLAY AVE., ROSELLE PARK. N.J. 

Assurance of correctly designed and 
applied POWDERED METAL PARTS... 

s-* 

Write for descriptive brochure and 
data sheets. 

ELECTRONIC PARTS 

MAGNETIC CORES 

MECHANICAL PARTS 

PERMANENT MAGNETS 

POROUS FILTERS 

and ORDNANCE PARTS 

Consider Radio Cores' engi- 
neering experience and manu- 
facturing ability in your plans 
for increased product quality, 
more simplified processes, and 
lower cost production. 

ilADIO 

ORES 

INC. 
9546 TULLEY AVE. 

OAK LAWN, ILL. (Adjacent Chicago) 

L 

The 2550 Series 

ELECTRON I. LI Y REGULATED 
POWER 

SUPPLIES 
A high quality, heavy duty 
line of electronically regu- 
lated power supplies, spe- 
cifically designed for 
broadcast, laboratory and 
production applications. 

GENERAL 
SPECIFICATIONS 

Output Voltage: 250 Volts DC, regulated Regulation: 0.1% no load to 
full load Ripple: Less than 2 my peak Stability: Approximately 0.1% 
volt change in output for line voltage variation from 105-125 V Mount- 
ing: Standard 19" relay rack panel. 
Type 2550: 0-250 mils at 250 volts DC. Panel Height 7" Price $225.00 
Type 2551: 0-550 mils at 250 volts DC. Panel Height 121/4" Price $300.00 
Type 2552: 0-650 mils at 250 volts DC. Panel Height 121/4" Price $350.00 

Complete specifications available on request 

Manufacturers of a complete line of TV and Radar Test Equipment 

Tcl-JnstrwnQnt Co.ltrc 
50 PATERSON AVENUE EAST RUTHERFORD, N. J. 
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STANDARD UNIVERSAL SECTION BOARDS 
Precision universal section boards have met with enthusiastic 
approval. Engineers, Laboratory Technicians, and Designers find 
it invaluable as a low cost aid in development and prototype work. 
Available in 4 widths, each board has 5 sections, each with 10 

terminals and 4 mounting holes. One or more sections can be easily 
separated to suit a particular job. PMP offers a choice of 2 terminal 

types: No. 100 (Double Turret) or No. 400 (Tubular Turret). Also choice of board 
material: LE or XXX phenolic. XXX phenolic as board material has found wide 
acceptance and use in high frequency applications. 

SECTION SCORING 
The illustration clearly shows 
the ease with which one or more 
of the five sections of the PMP 
Universal Board may be used. 
Scoring is deep enough to make 
a clean break but not too deep 
to remain rigid if all five are 
used. 

PRECISION HARDWARE Many items in the Electronic Hardware 
field, such as handles, ferrules, thumb screws, stand-offs, etc., are kept in stock. 
Many years of experience in all types of metal fabrication, enables PMP to 

offer manufacturers a specialized service in the designing and production of 
custom components. 

rr` .CISION METAL PRODUCTS CO. of Malden 
41 Elm St. Stoneham 80, Massachusetts 

Slaw lard 
CRYSTALS 
Staid U P ! 

That's not just "sales talk" either. Years of re- 
search and experience in crystal manufacture are 
behind the special process we use to make 
STANDARD products stand up under shock and 
extreme temperature variations. Their range? - 
200 to 1200 kc. CT and DT cut. Hermetically 
sealed and dry nitrogen filled. Of course, they 
meet all government Specifications. 

Write-wire - call 
for specific infor- 
mation or request 
Catalog E for com- 
plete details. 

Sta«da'zd P 
COMPANY 

CARLISLE, PENNSYLVANIA 

SPECIALISTS IN 

ELECTRONIC GEARS 

QUAKER CITY 
GEAR WORKS 

1910 N. FRONT ST. 
PHILADELPHIA 22, PA. 

ehen roy need 0 

QUALITY 

OSCILLATOR 

51E 
MODEL M-2 

IS YOUR ANSWER 

The unique SIE oscil- 
lator circuit which has 
no lower limit to its 
possible frequency of 
oscillation is responsible 
for the excellent low 
frequency performance 
of the Model M-2 and 
other SIE oscillators. 
Write today for complete 
specifications. 

SOUTHWESTERN 
INDUSTRIAL 

ELECTRONICS CO. 
2831 Post Oak Rd. Houston 19, Texas 

434 Seventh Ave. East-Calgary, 
Alberta, Canada 
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?NEWS OF THE INDUSTRY (continued) 

designated communications systems 
that include the American Red 
Cross National Emergency Net and 
Amateur Radio Emergency Corps 
of the American Radio Relay 
League. 

Whereas unaffiliated amateurs 
will be limited to $100 on self -rated 
orders, network members will each 
have an annual quota of $200 worth 
of hard -to -get parts. Quotas may 
be pooled to meet unusual needs. 
Purchases made without use of a 
rating do not affect the allotment 
quota. 

By its order, NPA recognizes the 
special role of amateur radio oper- 
ators and the Civil Air Patrol in the 
defense program. According to 
estimates, the number of active am- 
ateurs should be increased from the 
present 40,000 to about 200,000. 

BUSINESS NEWS 

BRANSON INSTRUMENTS, INC., have 
moved their facilities to a new plant 
in Stamford, Conn. The new build- 
ing has twice the floor space of the 
previous location, and will enable the 
company to expand its production 
of ultrasonic thickness gages, ultra- 
sonic flaw detectors and other elec- 
tromechanical devices. 

SYLVANIA ELECTRIC PRODUCTS INC. 
has organized a subsidiary, Syl- 
vania Electric of Puerto Rico, Inc., 
to fabricate mica for use in radio 
tubes. 

GEORATOR CORP., Arlington, Va., 
manufacturer of permanent mag- 
net generators, has acquired the 
complete business and manufactur- 
ing facilities of the Geophysical In- 
strument Co. 

SPRAGUE ELECTRIC Co. has pur- 
chased a 45,000-sq ft plant in Ben- 
nington, Vt., for the manufacture 
of Ceroc 200 and Ceroc T magnet 
wire for military electronic and 
electrical components. 

WESTINGHOUSE AIR BRAKE Co. has 
acquired the entire capital stock of 
Melpar, Inc., of Alexandria, Va. 
and Cambridge, Mass. ` Present 
management at Melpar, Inc., will 
continue. Anticipated plans call 

TRANSICOIL 

CONTROL MOTORS 

...AND GEAR 
TRAIN ASSEMBLY 

our best answer to precise, dependable servo operation is the 

Transicoil control motor and gear train combination, either as separate 
matching units or in a single case. Each is built for the other. Together they 

combine to match your specifications exactly-mechanically and electrically. 
Transicoil servo motors are supplied in 2 -phase line operation or 

plate -to -plate types for either 60 -cycle or 400 -cycle use. Output ratings 
range from fractions of a watt to 10 watts. 

Gear assemblies are beautifully miniaturized, built like fine watches 

for negligible backlash, designed to mount the motor and data elements 

and to provide the necessary shaft output. Transicoil gear trains can also 

be supplied separately for use with other control motors. Simply specify 
torque, backlash, stop and other requirements for the next best thing to 

a complete Transicoil motor -gear train combination! 

Other Transicoil precision products 

include induction generators and servo amplifier 

systems, each made to your exact specifications. 

Write for Transicoil Bulletin M 

TRANSICOIL CORPORATION 
107 GRAND STREET, NEW YORK 13, N.Y. 
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YOU SHOULD 

KNOW ABOUT 

GENERAL ELECTRIC 
FILM CAMERA 

CHANNEL 
It puts Quality where the money is: 

Money-maker of your TV station, the film camera channel is 
the key to your operation from a profit standpoint. But are 
you sure you're using the best camera equipment available? 

NoTE these features of the new G -E units, now avail- 
able from stock: high intensity edge lights and 

special cylindrical lenses to diminish shading and edge 
flare ... automatic set-up control to maintain proper back- 
ground without continual readjustment by operator .. . 

special built-in sweep failure protection to reduce the 
possibility of expensive camera tube replacement. 

The high -quality 16mm Synchrolite projector shown 
above with the film camera is the latest item of G -E 
studio equipment. Its high optical capabilities and audio 
fidelity make it worth your attention. 

The G -E broadcast man at our office near you has com- 
plete information on these film camera features: 

Fits any TV system or prolector - Outstanding new de- 
sign delivers resolution and picture quality unsurpassed 
in the industry today. 
Easy installation - no extra wiring - All plug and cable 
connections factory -cut to your specific required lengths. 
1 21/2" Monitor Console-houses a G -E aluminized tube... 
gives you dual waveform presenta- 
tion and unusual circuit stability. 

Get This Bulletin For Your G -E File 
Complete specifications and photographs 
of Type PE -5-A film camera channel. 
Write: General Electric Company, Section 
4121, Electronics Park, Syracuse, N. Y. 

GENERAL ELECTRIC 

NEWS OF THE INDUSTRY (continued) 

for a large expansion program to 
meet the increasing demands upon 
this company for Armed Serv- 
ices research and development 
programs. 

ALLEN B. Du MONT LABORATORIES, 
INC., is converting its tv receiver 
manufacturing plant in East Pater- 
son, N. J., for the production of 
the nation's military electronic 
needs. 

MATHEMATICAL COMPUTING SERV- 
ICE, Brooklyn, N. Y., was recently 
organized to perform engineering 
calculations in the field of electron- 
ics. 

TECHNOLOGY INSTRUMENT CORP., 
potentiometer and precision labora- 
tory instrument manufacturers, 
have moved from Waltham, Mass., 
to a new and larger plant in Acton, 
Mass. 

PERSONNEL 

JONATHAN R. ROEHRIG, formerly 
with Submarine Signal Co. and its 
successor, Raytheon Mfg. Co., in the 
sonar section, is now associated 
with National Research Corp., Cam- 
bridge, Mass., as a project manager 
in the physics research department. 

MILLARD LEFF, previously engaged 
in an engineering capacity with the 
Squire Signal Laboratory at Ft. 
Monmouth, N. J., recently joined 
the sales staff of David Sonkin, 
sales engineer for manufacturers, 
New York, N. Y. 

WARREN D. PALEY has been ap- 
pointed president of Maypal Elec- 
tronic Laboratories, Inc., 200 W. 
72nd St., New York, N. Y., a firm of 
electronic engineers specializing in 
the design and development of 
electronic and electromechanical 
devices. 

RALPH B. LADD, until last year chief 
of the Electronics Section in the 
Chicago region of CAA, has been 
named chief of the Electronics Di- 
vision of the Office of Aviation De- 
fense Requirements of the Civil 
Aeronautics Administration. He 
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RESEARCH 

impedance 

pattern meas 

makiri 

ELOPMENT 

tion 

modefl- 

ngineering 

rttrn man cturers 

ran model tTwers 

and illuminators. 
INQUIRIES REGARDING OUR SERVICES OR 

YOUR PROBLEMS ARE INVITED...WRITE TODAY' 

electrouiuilneti s 
RESEARCH CORPORATION 

3210 WINONA AVENUE SURSANK,J 

mew 

rKVTEGTEF) AND UNPROTECTED 

RHEOSTATS 
AND RESISTORS 220 TO 1000 WATT 

REX RHEOSTAT CO. 
BALDWIN,L.I., N.Y. 

(72Aztow, HELPS MAKE IT SURE 

WITH e e e 

GRC 
TINY ZINC DIE CASTINGS 

Max'n:. W,t. 1 oz. 
Mas'n1. Lgth 1í4a in. 
Smallness Unlimited 

The Sparks-Withington Company found small 
inexpensive GRC zinc die castings made ideal 
supporting bracket spacers for their Sparton air - 

shell horns. Whatever you manufacture- 
warning signals, bazookas or electronics 
equipment-it will pay you to consider 
the speed and economy of die casting for 
your small metal parts. Gries' exclusive 
facilities turn out simple or intricate parts 
in one automatic operation-completely 
trimmed, ready for use. 100,000 pieces 
to many millions. 

Write today for 
bulletin and samples. 

100 Willow Ave., New York 54, N. Y. Phone: MOtt Haven 5-7400 

Rate Measuring 

GYROSCOPES 
for 

For the accurate 

measurement o absolute 
olutee 

rates of angular 

Doelcam ModelRate a follow- 

ing 

Measur- 

ing Gyroscopeoffers 
features: 
1. Accuracy: 0.5% 

2. Resolution: 0.1% 
0.2%3. 

Maximum uncertainty: 

4. Hermetically sealed 

5. Shock and vibration resistant 

6. Microsyn pickoff: 60 

7. Thermostatically 
controlled dampingtio 

5.82 inches 

8. Small size: 3 inches diameter 

of paramm 

n of the 
q. Lightweight: 3 5: 8 

Model K Gyroscope affords wide latitude in 
ecificani 

the 
he,adlu 

The design ermits design to any particular sP 

eters and p 

For complete details write for Bulletin 

56 Elmwood Street 

Newton 58, Massachusetts 

ACTUAL SIZE 

Control 

Stabilization 

Flight Testing 

Rate Computation 

DOELCAM CORPORATION 
NTAT ON 

GYROSCOPIC 
FLIGHT TEST AND CONTROL INSTRUME 

SYNCHROS 
SERVOMECHANISMS 

MICROSYNS 
ELECTRONIC 

INVERTERS 
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SYNCHRONOUS TIMING 

MOTORS and TIMERS 

for 

X 
400 Cycle Motor terrciae etded 

HAYDON* research and engineering staffs constantly 
seek to develop._ new and build better products. One 
example is the HAYDON 400 cycle timing motor. This is 
an hysteresis type synchronous timing motor, for use as 
a separate motor or in many different types of timers. 
HAYDON personnel and plant are equipped to build 
motors and timers using D.C., 60 cycle or 400 cycle for 
military or civilian applications. 

HAYDON manufactures a wide range of dependable timing 
motors notable for their small size; quiet operation; total en- 
closure; separate systems for controlled lubrication of rotor 
and gear train; ability to operate in any position. Standard 
speed range from 60 rpm to one revolution in 7 days. The 
HAYDON motor is the basic element for standard timing com- 
ponents and custom -engineered timers designed and manu- 
factured by the company for volume applications. 

DESIGN INFORMATION 
HAYDON will gladly send you 

technical data on request. 

*TRADEMARK REG. U. S. PAT. OFFICE 

HAYDON Manufacturing Co., Inc. 
Subsidiary of GENERAL TIME CORPORATION 

2436 ELM STREET 

TORRINGTON CONNECTICUT 

NEWS OF THE INDUSTRY (continued) 

will be responsible for all Federal 
airways requirements programs as 
well as airborne electronics and 
electrical requirements for civil 
aviation. 

IVAN A. GETTING, former professor 
of electrical engineering at MIT, 
has been elected vice-president, 
Engineering and Research, of Ray- 
theon Mfg. Co., Waltham, Mass. 

I. A. Getting W. C. Peacock 

WENDELL C. PEACOCK, one of the 
five original founders of Tracerlab, 
Inc., Boston, Mass., in 1946, has 
been elected vice-president and 
technical director and a member of 
the board of directors of the com- 
pany. 

W. P. MAGINNIS, in the communica- 
tions engineering field for 22 years, 
all but one of which was spent with 
RCA, was recently appointed assist- 
ant to the vice-president in charge 
of manufacturing operations for 
Federal Telephone and Radio Corp., 
Clifton, N. J., an associate of 
IT&T Corp. 

E. A. GAUGLER, formerly chief of 
the Magnetics Division, Naval Ord- 
nance Laboratory, has left there to 
become vice-president and director 
of research of Magnetics, Inc., 
Butler, Pa. 

ROBERT HERTZBERG, long active in 
the technical magazine field as 
writer, editor and publisher, has 
established a consulting publica- 
tions and public relations service for 
radio manufacturing and merchan- 
dising firms and their associated 
advertising agencies in Jackson 
Heights, N. Y. 

GEORGE I. COHN,.assistant professor 
of electrical engineering at Illinois 
Institute of Technology, has been 
promoted to associate professor. 
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FOR Jc#iiiii 

Type Q-500 
12 -channel 

Oscillograph Recorder 
The Heiland 500, because of the 

extremely small size and light 
weight, is widely used in aircraft and guided missile testing and by industrial 
and general research laboratories. The use of highly sensitive Heiland galva- 
nometers permits the measurement of strains without the use of amplifiers. 
For further information write 

Portable 

Compact (6 3/4" 
x 9 13/16" x 12 3/4") 

Light weight (33 lbs.) 

Easy loading 

2 to 12 channels 

Many other features 
found only in 
much larger recorders 

dependable instruments 

-74licuLL. 
DENVER 

HEILAND RESEARCH CORPORATION DenverSCo :of rtado,USA 

TUBULATED 

BUTTON STEMS 
Tungsten Copper Alloys 

SPECIAL DESIGNS 
for ruggedizing vacuum tubes 

write or call for full information 

SCIENTIFIC ELECTRONIC LABORATORIES, INC. 
866 Bergen St. Newark 8, N. J. 

Tel: Blgelow 8-6353 

SPECIFICATION 

AN -P-89 
PAN E LS -D IA LS .. ETC. 

BODNAR INDUSTRIES, INc. 
19 RAILROAD AVE., NEW ROCHELLE, N.Y. 

Watch r 
This PICTORIAL 

NEWS OF Spot, THE WORLD'S 

Quality plus unlimited shapes 

The only seals you can hot tin dip 
at 525°F. for easy assembly solder- 
ing, for a strain and fissure -free 
sealed part with resistance of over 
10,000 megohms! 

Hermetic headers withstand high 
vacuum, high pressure, temperature 
cycling, salt water immersion and 
spray etc., and are used extensively 
by America's leading industries and 
government agencies. 

TERMINALS 
AND HEADER CODE 

AVAILABLE 
IN RWIA 

COLOR 

Pta 
Write for 
your copy r . of the most 

7t f b fb complete 
;a o catalog 

"?.P. 2" 4 é ever pro - 
..ín N1`A..n duced on 

hermetic 
seals. 

HERMETIC SEAL 
PRODUCTS COMPANY 
31-33 So. Sixth St., Newark 7, N.J. 
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APPROVED BY UNDERWRITERS LABORATORIES AT 900 

"NOFLAME-COR' 
the TELEVISION hookup wire 

fits perfectly 
into this 

picture 

Meets government 
specification 
AN -J -C -48a 

FLAME RESISTANT 

HEAT RESISTANT 

HIGH INSULATION 

RESISTANCE 

EASY STRIPPING 

HIGH DIELECTRIC 

FACILITATES 

POSITIVE SOLDERING 

Also 
is not affected by the 

heat of impregnation .. . 

making it an ideal wire 

for use in connection 

with coil and trans- 

former leads 

"made by 
engineers 

for engineers" 

No "Nicking" problem in using this 
proven wire. Not being an extruded 
plastic, its diameter uniformity can be 
absolutely guaranteed. This eliminates 
nicking of conductors and constant re- 
setting of blades in the cutting process. 
Available in all sizes, solid and 
stranded, in over 200 color combina- 
tions . . . "NOFLAME-COR" assures 
maximum output and minimum rejects. 

No "blabbing" of insulations under soldering heat, because 

"NOFLAME-COR" is NOT an extruded plastic. Production executives 

specify it as the most efficient heat -resistant wire yet 

developed. Save time, money and assembling headaches. Investigate! 

CORNISH WIRE COMPANY, Inc. 
50 Church Street, New York 1, N. Y. 

Branch Offices 
PHILADELPHIA BRIDGEPORT CLEVELAND CINCINNATI CHICAGO 

DETROIT MINNEAPOLIS ST. LOUIS ATLANTA 
DALLAS DENVER LOS ANGELES SAN FRANCISCO SEATTLE 

[MANUFACTURERS OF QUALITY WIRES AND CABLES FOR THE ELECTRICAL AND ELECTRONIC INDUSTRIES, 

NEW BOOKS 
(Continued from page 152) 

power law. Graphical design charts 
are included for all except the 
simpler formulas, and the design of 
a simple super -regenerative re- 
ceiver can proceed with only the 
additional aid of a slide -rule. This 
section is followed by one for a 
rectangular quench waveform. 

Later chapters consider the lo- 
garithmic mode, automatic gain - 
stabilizing measures, and typical 
super -regenerative circuits. The 
analysis of the logarithmic mode of 
operation Is necessarily approxi- 
mate, but useful formulas are de- 
rived for the radio -frequency re- 
sponse, the distortion in reception 
of amplitude -modulated signals, 
and the limiting quench frequency. 
Self -quenching receivers are also 
briefly treated. The chapter on 
or superheterodyne receiver." The 
automatic gain stabilization again 
includes graphical design data 
for slope -controlled sinusoidally 
quenched receivers. 

In the chapter on super -regener- 
ative circuits Dr. Whitehead states, 
"There is now no doubt that the 
super -regenerative receiver has 
earned the right to be considered 
for a given application on the same 
basis as the tuned radio frequency 
or superheterodyne receiver." The 
availability in his book of an ade- 
quate theoretical treatment, as well 
as readily applicable design infor- 
mation, should do much to increase 
the number of applications of the 
economical and simple super -regen- 
erative principle of amplification.- 
RUSSELL YOST, Assistant Supervis- 
ing Engineer, Airborne Instru- 
ments Laboratory, Mineola., New 
York. 

Radio Handbooks 
RADIO AMATEUR'S HANDBOOK, twen- 
tieth edition, American Radio Relay 
League, West Hartford, Conn., 618 
pages, $3.00. 
RADIO HANDBOOK, thirteenth edition. 
Editors and Engineers Ltd., Santa 
Barbara, California, 736 pages, $6.00. 

IT seems appropriate that these two 
books should arrive for review 
within the same month. They have 
often been compared over the air, 
their readership generally being 
among radio amateurs, technicians 
and engineers involved in communi- 
cations development projects and 
research. 

Both books contain general sec - 
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A BETTER ENGRAVER 
AT LOWER 

COST 

The 2 and 
3 -Dimensional 

Fills the long -felt need for a portable, inex- 
pensive and dependably accurate machine for 
making small dies, molds, templates, etc. Ex- 
tremely simple to operate. 
Note These Superior Features 

Engraves 2 or 3 dimensions. 
Pantograph permits 4 reduction ratios. 
Micrometric depth control graduated in 
thousandths of an inch. 
Entire spindle assembly removable to fa- 
cilitate cutter grinding. 
Rugged cast iron construction with exclu- 
sive adjustments for insuring quick, accu- 
rate setting. 

Send for complete specifications and attractive 
price list. 

MI('O INSTRUMENT CO. 
76E Trowbridge Street Cambridge, Mass. 

NEWCOMB 

THE SOUND CHOICE 

OF ENGINEERS 

The flawless workmanship, superb oper- 
ational features and the unsurpassed 
performance of the distinguished New- 
comb amplifiers, excite the admiration 
of even the most case-hardened engi 
neer. Judged by the most critical stan- 
dards they more than measure up to 
your fondest expectations. The brand 
you can most confidently recommend, or 
use in your own installations ... the in- 
dustry's most complete sound line. 

NEWCOMB AUDIO PRODUCTS CO. 
Dept. L, 6824 Lexington, Hollywood, Calif. 
AMPLIFIERS. SYSTEMS, RACK EQUIPMENT, 
TRANSCRIPTION PLAYERS. PHONOGRAPHS 

SIGNAL 
ENGINEERING SERIES 80 1 

MIDGET 
TFCEPfIONF rye 

gttAYS... 
Compact, multiple contact with vibration 
and shock -proof characteristics. Designed 
to meet various operating requirements 
typical of Armed Services applications. 
Unique pile-up arrangement reduces width 
below the conventional relay, thereby re- 

ducing over-all space volume. 

Available with octal base, sealed or un- 

sealed, and snap -on dust covers, and 
also hermetically sealed containers. Also 
equipped with modified type AN 3106- 
20.27P sealed connector. 

Write for Bulletin MT R-6 

Sales Representatives in Principal Cities 

BLUR }S 
S VG N A L 
ENGINEERING & MFG. CO. 
154 WEST 14`' ST NEW YORK 11, NY 

TOROIDS s FIiTEIiS 

Toroidal Powder Iron Cores 
in a wide variety of 
types and sizes for use 
over a broad range of 
frequencies. 

Wound Toroidal Coils avail- 
able with taps and mul- 
tiple windings; cased or 
uncased according to 
your specifications. 

Electric -Wave Filters of 
low-pass, high-pass, band- 
pass and band -rejection 
types. Response charac- 
teristics and housings to 
your specifications. Her- 
metically -sealed units 
illustrated. 

Let Lenkurt help with your special 
core and coil problems; write: 

LENKURT ELECTRIC CO. 
SAN CARLOS CALIFORNIA 
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NEW BOOKS (continued/ 

another 

SCHWEITZER 
exclusive 

*.0004" 
STYROFLEX 

FILM 
SPECIFIC WEIGHT 1.05 

POWER FACTOR at 1000 Kilocycles .02% max. 

DIELECTRIC CONSTANT 2.5 

BREAKDOWN VOLTAGE (approx.) 2500 volts per mil 

THICKNESSES AVAILABLE .0004" and up and in widths up 

to 10" 

DELIVERY-approximately 2 months 

' Inadvertently in a previous ad it was stated that this material was available 
only in thicknesses .004" and up. 

SCHWEITZER 

PETER J. SCHWEITZER, INC. 
NEW YORK OFFICES 

405 LEXINGTON AVENUE, NEW YORK 17, N. Y. 

tions that should appeal to the most 
advanced engineer as well as the 
beginning experimenter, and each 
contains a wealth of tried and 
proven construction projects. In 
both books, many of these projects 
are carry-overs from previous edi- 
tions. They are in general carefully 
and thoroughly described and gen- 
erously illustrated. The "Radio 
Handbook" encourages the use of 
surplus equipment wherever prac- 
ticable on the basis of availability,. 
economy and ease of conversion. 

The ARRL handbook contains 
what is still probably the most com- 
plete listing of communication type 
tubes to be found anywhere. The 
listing is complete in the sense that 
a great many tubes are mentioned, 
not because the information pre- 
sented on each is complete. The 
other handbook takes a different at- 
titude toward coverage of tube in- 
formation. It includes only the 
more popular types, but the in- 
formation is presented in a much 
more helpful and convenient form. 
All information is contained in one 
spot, to avoid 'continual cross-refer- 
encing and jumping back and forth 
between characteristics, socket con- 
nection charts and other data. Each 
tube reference contains a para- 
graph or two pointing out the par- 
ticular merits of that tube for par- 
ticular applications. This sort of 
information cannot, of course, be 
included in theengthy but sketchy 
ARRL listings. 

One particularly annoying fea- 
ture of the ARRL handbook is the 
apparent reticence of its editors 
toward developments that were not 
originally reported in QST. To be 
specific, the new edition contains 
practically no reference to the pres- 
ently popular clamp -tube modula- 
tion technique (revived in Sept. 
1950 Radio News). Also, many de- 
velopments that were brought out 
in CQ magazine (such as the popu- 
lar cubical quad antenna) have been 
ignored. There are numerous other 
examples that indicate a lack of 
completeness in a book that has 
long enjoyed a high reputation 
among the amateurs of the world. 

In general a choice between the 
two would seem to be a matter of 
personal preference. "Radio Hand- 
book" is somewhat more progres- 
sive and thorough in its coverage 
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I y1 ' 

Wizardry in 
WIRE FORMS 

Small diameter wire formed 
in any shape you need ! 

1i1111t`'_- 

I (, 

.III111M-. %1 
9111 

eWplllll 

IMMEDIATE CAPACITY 
FOR DEFENSE 

SUB -CONTRACTS 
STRAIGHTENING & CUTTING 
Perfect straight lengths to 12 ft. 

.0015 to .125 diameter 

WIRE FORMS 
.0015 to .080 diameter 

SMALL METAL STAMPINGS 
.0025 to .035 thickness 
.062 to 3 inches wide. 

Specializing in Production of Parts 
for Electronic and Cathode Ray Tubes 

Irrite for Illustrated Folder 
Send Blueprints or Samples for Estimate 

ART WIRE & STAMPING CO. 
227 High Street Newark 2, N. J. 

ELECTRONICALLY REGULATED 
1 

LABORATORY 
POWER SUPPLIES 

STABLE 

DEPENDABLE I 

MODERATELY. 
PRICED 

STANDARD 
RACK 

MOUNTING 
PANEL SIZE 
10!s" x 19" 

DEPTH 9" 
WEIGHT 38 LBS 

RACK MODEL 32 

INPUT: 105 to 125 VAC, 
50-60 cy 

OUTPUT # 1: 200 to 325 
VDC at 300 ma regulated 

OUTPUT #2: 6.3 Volts AC 
CT at 5A unregulated 

OUTPUT #3: 6.3 Volts AC 
CT at 5A unregulated 

RIPPLE OUTPUT: Less than 
10 millivolts rms 

For complete information write 
for Bulletin E 

I,aü6D.1 ELECTRONICS'; 
C O R O R AT ION 
CORONA NEW YORK 

VARIABLE 

MASTER 

OSCILLATOR 
Type 115 
Model 

The Variable Oscillator with CRYSTAL STABILITY 
High versatility, plus wide range, plus crystal stability and accuracy-that's the 
unbeatable combination for the best in diversity reception. You get all three 
with the Northern Radio VARIABLE MASTER OSCILLATOR. The HFO's stability 
is `± 20 cps/mc for ambient change of ± 25°C.-matching that of any non - 
temperature controlled crystal. Its range is 2-32 me continuous. Crystal check 
points, with 40 curves supplied, permit absolute frequency setting to ± 25 
cps/mc. Three crystal -controlled frequencies provide fixed frequency reception. 
There's a LF crystal oscillator for BFO. 

And, this unit also serves as an excellent transmitter exciter and 
laboratory measuring standard. 
See the specifications on this outstanding model in the 1951 Electronics Buyers Gelde. Fnr complete 
data on the precision -built Northern Radio line, write today for your free latest Catalog E-12. 

c ?7!,22g°31I lní Illy raie R my 143-145 West 22nd Street 
'm" ; New York 11, N. Y. 

Pace - Setters in Quality Communication Equipment 

OSITIVE AND 
UVE SHIELDING 

"Electronic Weather Strips" 

Because they combine exceptional 
resiliency with good conductivity, 
Metex Electronic Products made of 
knitted wire mesh offer an unusually 
effective means of sealing and shield- 
ing a wide variety of types of elec- 
tronic equipment. 
As closures for sheet metal cabinets, 
for instance, the resiliency of "Metex" 
assures positive conductive contact at 
every point between cover and cabinet - eliminating costly machining for 
close tolerances. Metex Gaskets also 
assure resilient metal -to -metal 
contact between flanges, and can 
be combined with rubber corn - 

pounds to function both as a shield 
and as a seal. 
Applications in which "Electronic 
Weather Strips" have already proved 
their effectiveness include pulse modu- 
lator shields, wave -guide choke -flange 
gaskets, replacement of beryllium - 
copper fingers and springs on TR and 
ATR tubes. 
We will be glad to put our experience 
at your disposal. A letter to Mr. 
R. L. Hartwell, outlining your 
problem, will receive immediate study. 

For preliminary information, 
write for bulletin "Metex 'Elec- 
tronic Weather Strips.' " 

641 EAST FIRST AVENUE, ROSELLE, N. J. 
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TERMALINE 
DIRECT READING 

R. F. WATTMETERS 
(DUAL RANGE) 

MODEL 611-0-15 and 0-60 Watts 
MODEL 612-0-20 and 0-80 Watts 

IMPEDANCE -511/2 Ohms 

50ig 

Lime» 

Models 611 and 612 are popular 
instruments in research and design 
laboratories, vacuum tube plants, 
transmitter manufacturing plants, 
and in fixed and mobile communi- 
cation services. 

They are ruggedly built for portable 
use, and are as simple to use as a D.C. 
voltmeter. The power absorbing load 
resistor is non -radiating, thus prevent- 
ing transmission of unwanted signals 
which interfere with message traffic 
in communication services. 

Frequency ronge: 30 to 500 MC (30 to 
1,000 MC by special calibration) 

Impedance: 51.5 OHMS-VSWR less 
than 1.1 

Accuracy: Within 5% of full scale 

Input connector: Female "N" which mates 
with UG-2I or UG-21 B. Adapter 
UG-146/U is supplied to mate with 
VHF plug, PL259. 

Special Scale Model "61s" are avail- 
able as low as i/2 watt full scale, and 
other models as high as 5 KW full scale. 

Catalog Furnished on Request 

BIRD 
ELECTRONIC. CORP. 
TERMALINE tºs BUMENTS 

1800 EAST 38TH ST. 

CLEVELAND 14, 
OHIO 

West Coast 
NEELY ENTERPRISES 

HOLLYWOOD 46, CAL. 

NEW BOOKS (continued) 

of the newest and most helpful de- 
velopments. "Radio Amateur's 
Handbook" is still good, but the dis- 
tribution of emphasis it employs 
seems to be in need of some re- 
vision. In many cases the circuits 
presented seem unnecessarily com- 
plex. It is obvious that the writers 
of the equipment descriptions have 
had much more time and money to 
devote to their projects than would 
the average reader. 

"Radio Handbook" is superior in 
its coverage of mobile gear. The 
circuits it suggests seem to be much 
more down to earth and within the 
means of builders. The ARRL 
handbook holds the advantage in 
describing operating procedures 
and, of course, in telling of League 
facilities and activities. 

In conclusion, it should be said 
that both books are technically well 
organized. It is doubtful that "Ra- 
dio Handbook" will ever achieve the 
wide acceptance that has annually 
been accorded the ARRL handbook. 
In most cases the former will be 
bought as a supplement to the lat- 
ter, but in certain instances, it 
might be purchased by direct pref- 
erence.-J.D.F. 

Automatic Feedback Control 
BY WILLIAM R. AHRENIYr AND JOHN 
F. TAPLIN. McGraw-Hill Book Co., 
New York, 1951, 412 pages, $7.50. 

FEEDBACK control, as the authors 
point out, is not a new invention. 
What is new is our ability to recog- 
nize, analyze and apply the princi- 
ples of feedback control. This book 
presents methods for analyzing and 
applying feedback control princi- 
ples to mechanical, electrical, pneu- 
matic and hydraulic systems. 

The material in this book is 
roughly divided into two sections. 
The first section describes the 
mathematical approach to the gen- 
eral problem, while the last section 
describes many practical applica- 
tions of automatic feedback control 
in the different fields. Various ap- 
plication analyses cover the ap- 
proach to be used in similar sys- 
tems design. 

The introductory chapter de- 
scribes the basic problem of auto- 
matic feedback control and the 
major components required to form 
a system, as well as standard termi- 
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CARTRI DGE 

Standard sizes: brass sheath. 
Maximum temperature 750° F 
.373 to 1.291" diameter 
110 volts 250 volts 
All sizes, .622 or larger can be 
had in three heat 
Units .933" or larger, with any 
type terminal. 

SPECIAL UNITS 
TO YOUR SPECIFICATIONS! 

VULCAN 

The Largest Selling 

LIGHTNING ARRESTER 
At Any Price! 

Protects Home and TV 
Set Against Lightning 
Hazards 

U.S. Patent No. D-4664 

Installs anywhere 
No wire stripping, cutting or 
splicing 

(Complete with strap and ground wire.) 
OVER 1,000,000 IN USE TODAY! 

See Your Jobber or Write for 
Form No. 84 

MANUFACTURING CO., Inc. 
6145 M 1.1 Aviso,, 4,00KITs 

Inn 1. /w .M .-.,w,.., 

I Alo 
...PANELS UP TO WIDE 

IN YOUR OWN SHOP WITH THE 

NFL! ENGRAVOGRAPH 
Portable Model 1-S 

send for Booklets 
l -S 29 -portable model 

H-29-heavy duty model 

NEW HERMES, Inc. 13-19 University Place, New York 3, N.Y. 
CANADA: 359 St. James St., Montreal 

i>reiv /termes 

%VC,,, 
/ / 

The only portable machine which 
reproduces 15 sizes from one 
master alphabet. 

The only one with adjustable 

copy holding slides for multiline 
engraving in one set-up. 

Self -centering holding vise for 
nameplates and dials. 

NEW HERMES, Inc. 13-19 University Place, New York 3, N.Y. 
World's Largest Manufacturer of Portable Engraving Machines 

SPECIFICATION 

AN -P-89 
PANELS -DIALS -ETC. 

BODNAR INDUSTRIES, INC. 
19 RAILROAD AVE., NEW ROCHELLE, N.Y. 
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FOR EFFICIENT MAINTENANCE 

SPECIFY REMLER TILT- U P 
EQUIPMENT SLIDES 

Remler slide rails for rack or cabinet 
mounting permit complete withdrawal 
or inspection of top and bottom of ap- 
paratus chassis. Positive ... self-lock- 
ing. Full roller type ... handles equip- 
ment up to 50 lbs. Stainless steel for 

Try Remler for 
Service -Tested 
"Hard -to -Get" 
Components 

anele 
Metal -plastic components 
designed and manufactured 
to order. Write for quota- tions specifying electrical and mechanical character- 
istics. Describe application. 
No obligation. 

military applications; cadmium plated 
cold rolled steel or bonderized cold rolled 
steel. Nickel plated brass rollers; roller 
studs in stainless or copper flashed cold 
rolled steel. 

Remler Company Ltd. 2101 Bryant St. San Francisco 10, Calif. 

C5.7)tCe /7/p PIONEERS IN ELECTRONICS AND PLASTICS 

All you need ... 

for complete oscillographic recording 

The S-8 Oscillograph, long the standard of oscillographic recording, has 
been improved to meet the expanding demands of modern research. The 
NEW Type S-8 Oscillograph has all the inherent capabilities you need to 
record rapidly changing phenomena such as vibration and dynamic strain. 

A few of the newest features are: 
QUICK -CHANGE TRANSMISSION -16 record speeds over range of 120:1 

FULL RESILIENT MOUNTING makes possible use of super -sensitive galva- 
nometers 

CHART TRAVEL INDICATOR provides continuous indication of chart motion 

NEW GALVANOMETER STAGE takes all Hathaway galvanometers for 
recording milliamperes, microamperes, and watts. 

NEW RECORD -LENGTH CONTROL and NUMBERING SYSTEM for long, 
trouble -free service 

All the other valuable features characteristic of the S-8 are retained. 
Investigate the NEW Type S-8 and its 170 types of galvanometers. 

Write for Technical Bulletin 2B -1A -G. 

INSTRUMENT COMPANY. 
1315 SO, CLARKSON STREET DENVER 10, COLORADO 

NEW BOOKS (continued) 

nology and symbols. It should be 
pointed out that the terminology 
and symbols used throughout this 
text are those proposed by both the 
AIEE and ASME. This is one 
of the first books on this subject 
using such symbols. The authors 
and the members of the Committee 
on Feedback Control Systems of 
the AIEE recommend these stand- 
ard symbols so that they will event- 
ually become common knowledge. 
Since the analysis of feedback con- 
trol is essentially a mathematical 
process, the precise meaning of the 
symbols used is of primary import- 
ance to simplify the understanding 
of the problem. 

A short review of differential 
equations, complex numbers and 
the Laplace Transformations is 
introduced in the second chapter. 
Example problems are worked out 
along with a detailed explanation 
of the complex or plane. 

Other chapters describe the oper- 
ational method of analyzing feed- 
back control along with the fre- 
quency spectrum analysis. Next it 
is shown how these methods of ap- 
proach are applied to the analysis 
and synthesis of single and multiple 
feedback control loop systems. 

The assumption is made when 
analyzing any feedback control sys- 
tem that the system will be linear. 
In actual practice, this condition 
does not exist; therefore, a chapter 
entitled Nonlinearity and Discon- 
tinuity is included which discusses 
these factors and how to handle 
them in practical applications. 

The second section of this book 
includes chapters on Servomechan- 
isms, Pneumatically Operated Con- 
trollers, Temperature Regulation, 
Speed Governing and Hydraulic 
Systems. These chapters describe 
actual systems, the components re- 
quired, and the method required 
for analysis and synthesis peculiar 
to each system. 

This reader feels that "Auto- 
matic Feedback Control" is one of 
the most complete books thus far 
available on that subject. The 
material is presented in a clear 
manner, and through the use of 
many charts and graphs the physi- 
cal meaning of many formulas is 
brought out. Examples are worked 
out in the text, and problems are 
included at the end of the text 
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Chicago 

RAWSON 

Thermocouple Meters 

R.M.S. Readings No Wave Form Errors 

SINGLE RANGES from 1 ma full scale to 10 
amperes full scale. Good from DC to 2 
megacycles and higher. 

MULTIPLE RANGE INSTRUMENTS 

RAWSON THERMAL MULTIMETERS 

Write for Bulletin 502 

Other Rawson Instruments 

DC METERS AND MULTIMETERS 
FLUXMETERS 
ELECTROSTATIC VOLTMETERS 
WATTMETERS 
ELECTRODYNAMOMETER TYPES 
New! 
SINE COSINE POTENTIOMETERS 
ROTATING COIL GAUSSMETERS 

RAWSON ELECTRICAL 
INSTRUMENT COMPANY 

111 Potter Street Cambridge, Mass. 
Representatives 

Los Angeles 

Ruilf Right' 
Right! Pried Rig 

UNIVERSAL 

IMPEDANCE BRIDGE 

fer accurate 

RESISTANCE ': CAPACITANCE 
INDUCTANCE 
measurements 

Exclusive 

DEKADIAL 
for high precision 
readings 

Shown: Model 250-C 

Write today for complete information 
and current low price 

BROWN ELECTRO -MEASUREMENT CORP. 

Instrument aiC0 Specialists 

e57511 1. 1. UNTNONNE BLVD. POSTLAND IS. OREGON 

Better heat -dissipation, greater resist- 
ance to moisture, better insulation- 
all are extras you get with Precision 
Paper Tubes, thanks to carefully su- 
pervised Laboratory Control. Also, 
spiral winding and die -forming under 
pressure provide 15% to 20% more 
strength with lighter weight-greater 
coil winding space. 

Available in round, square, oval, rec- 
tangular, or any shape, length, ID or 
OD. Made to your exact specifications 
of finest dielectric Kraft, Fish Paper, 
Cellulose Acetate or combinations. 

Write today for free sample and New 
Mandrel List of over 1,000 sizes. 

PRECISION PAPER TUBE CO. 
2041 W. Charleston St. 

Chicago 47, III. 
Plant No. Two, 79 Chapel 5t., Hartford Conn 

Also Mfrs. of Precision Colt Bobbins 

Gold Plated 
TUNGSTEN 

and 

MOLYBDENUM 

GRID WIRE 

GOLD PLATED 

NICKEL ALLOY and 
MOLYBDENUM ALLOY 

GRID WIRE 

Made to meet your 
specifications ... 
for gold content, 
diameter and 
other requirements. 

Write for details and 
list of products 

Since /LE4 1901 

44 GOLD ST., NEW YORK 7 
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NEW BOOKS (cooHnued) 

RA H Nl 
DIRECT RECORDING 
INSTRUMENTATION 

% INPUT VOLTS FOR FULL SCALE DEFLECTION 
(Absolute va ues depend on gain setting and inpu voltage) 

20 

a 
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70 IOO 

FREQUENCY-CYCLES/SEC. 

50 

Write for Bulletin R 1052 

RAHM INSTRUMENTS, INC. 
12 WEST BROADWAY NEW YORK 7, N. Y. 

OSCILLOGRAPHS 

AND AMPLIFIERS 

unsurpassed for 

Amplitude linearity 

Wide Band Frequency 
Response 

Rugged and Practical 
Construction for Field 

and Mobile Operation 

Heat Sensitive Record- 
ing Medium of wide 
dynamic range 

RECORDER AND 

AMPLIFIER 

COMBINATIONS 

1, 2, 4, or 6 channel 
recorders driven by a 

selection of DC, high 
gain AC or combination 
AC/DC amplifiers 

Rack mounted, mobile 
units are available 

WINDING LABORATORIES 
9 ALBERMARLE AVE. TRENTON 3. N. J. 

along with the answers. This book 
may be used as a text in a course 
on Feedback Controls for either 
mechanical or electrical engineer- 
ing students. It is so written as to 
be of immense value to the practic- 
ing engineer not yet familiar with 
this field.-EDWARD W. GARDINER, 

Servo -Tek Products Co., Inc., Pat- 
erson. N. J. 

An Introduction to 
Electron Optics 
BY L. JACOB. Methuen's Monographs 
on Physical Subjects, John Wiley & 
Sons, Inc., New York, 150 pages, 
$2.00. 

DR. JACOB is well qualified to write 
a book on electron optics as a result 
of his long association with the 
problems of cathode-ray tube and 
electron microscope design. This 
book, one of a series of monographs 
on physical subjects, is intended to 
supply readers of average scientific 
attainment with a compact state- 
ment of the modern position of the 
subject. To this end Dr. Jacob has 
done an exceptionally thorough job, 
as portions of the book will be of 
value to workers in the field of ap- 
plied electron optics. 

Any text of an introductory na- 
ture on this subject should contain 
a background of information on 
fundamental physical principles to 
enable the reader to understand the 
more advanced concepts of electron 
lens characteristics and the prop- 
erties of electron beams. To fulfill 
this requirement, Dr. Jacob has 
included a chapter on the basic 
principles of electron motion in a 
potential field, treated from the 
standpoint of the dynamical prin- 
ciples of Hamilton and the optical 
principles of Fermat. This discus- 
sion is followed by a chapter on 
useful optical concepts and their 
analogies in electron optics. Two 
other chapters are used to describe 
the properties of the electrostatic 
field and the magnetic field. 

The chapters of fundamental in- 
formation are well written, being 
quite readable and yet not sacri- 
ficing essential mathematical rigor. 

The remainder of the book is de- 
voted to a discussion of electron 
lenses, both electrostatic and elec- 
tromagnetic, with separate chap- 
ters dealing with the aberrations of 
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TEFLON MAGNET WIRE 
FOR HIGHEST TEMPERATURE APPLICATIONS 

Warren Wire Company is now producing in quantity 

Teflon insulated Magnet wire. 

SIZES -14 through 15 
Single, Heavy, Triple mud 

Quadruple thickness, NEMA STANDARDS 

We invite inquiries where requirements call for: 
small SPACE FACTOR 

HIGHEST ABRASION RESISTANCE 
FLEXIBILITY AND ADHERENCE 
DIELECTRIC STRENGTH 
RESISTANCE TO CHEMICALS 

and it will withstand temperatures of 250 centigrade. 

WARREN WIRE COMPANY, 
POWNAL VERMONT 

NEW SELENIUM BRIDGE RECTIFIER 

POWER SUPPLIES 
Instant Power High Current No Noise 

Now available at low cost 
Model CSC -24PÚ. Input: 115 V., 60 cy., 1 ph. Output: 30 A. continuous 

duty, 24 to 32 V. D -C. Overall: 17 x 10 x 19 ins. high. Net wgt., 
approx. 50 lbs. 

Model CSC -12PÚ. Data same as for Model CSC -24PÚ, except output 12 
to 18 V. D -C; net wgt. approx. 35 lbs 

Other current and voltage ratings to order. 
Model CSC-24PU recommended for operating BC -375-E and other 24-28 V. transmitters from 

115 V. A -C; Model CSC -12PÚ, for BC -191 and other 12 V. transmitters. 

$150.00 

$125.00 

COMPONENTS SUPPLY COMPANY 
161 Washington St., N.Y.C. BEekman 3 8717 

NEED SPECIFIC COILS? 

BE SPECIFIC . . . .CALL DANO! 
Form Wound 
Paper Section 
Acetate Bobbin 
Molded Coils 
Bakelite Bobbin 
Cotton Interweave 
Coils for High 
Temperature 
Applications 

ALSO, 
TRANSFORMERS 

MADE TO ORDER 

From simple electrical coil winding to specially treated coils, 
Dano can supply the exact coils you need to do your exact 
job. That's why experienced engineers with an eye toward 
uninterrupted production specify Dano coils. 

.1111911VW 

THE DANO ELECTRIC CO.) 
MAIN ST., WINSTED, CONN. MAIN ST., WINSTED, CONN. 

MOST ECONOMICAL 
TOWER 

MICROWAVE 
COMMUNICATIONS 
TV and FM 
RADAR 

THE LaPOlNTE.PLASLOMOLD CORPORATION 
Windsor Locks, Connecticut 
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DI -ACRO POWER PARTER 

with the New 
DI -ACRO ROD PARIER 

The DI -ACRO Rod Parters further increase the applications of 
"DIE -LESS DUPLICATING" as a cost-cutting, time -saving pro- 
duction technique: 
Do you require precision?-The DI -ACRO Rod Parters hold tolerance 
to .001" on duplicated cuts. The ends are square, and roundness is 
maintained. 
Do you want speed?-The Rod Parters exceed output of other methods 
with equal accuracy, on rods and bars up to ',". Torrington Roller 
Bearings incorporated in an exclusive multiple leverage arrangement 
provide remarkable ease of operation in both heavy and light materials. 
DI -ACRO Power Parter has air cylinder cushioned 
for quiet and efficient operation. Each cutting cycle 
obtained with 4 -way foot valve-leaving operator's 
hands free. 
GET "DIE -LESS DUPLICATING" CATALOG 
Shows parts produced without die expense by 
DI -ACRO Benders, Brakes, Shears, Rod Parters, 

Rollers, Notchers, Punches. Write today. 

IIIII_ 

ONE/L-IßwNh 
NOTCHERS / PUNCHES I BENDERS ROLLERS 

BRAKES 

321 8th Ave. 
Lake City, Minn, 

SHEARS ROD 
PARIER, 

mproved Lamco",/ 
NICKEL 

WHERE YOU NEED `, 
IT MOST! 

Here's an answer to part of the metal shortage 
prollem. With "IMPROVED LAMCO" you use nickel only 
where it is necessary. 

This laminated material has a wide variety of industrial 
applications ... electrical leads for aircraft, electric furnaces, 
appliances, jet engines, etc. 

Available in many combinations of metals ... precious to 
precious, precious to base, base to base and many others. 

GOLD SILVER COPPER BRASS NICKEL NICKEL SILVER 

We invite you to send for a free copy 
of our brochure, "The Story of 
Laminated Metals." 

2.14 The Home of IMPROVED Service 

The IMPROVED SEAMLESS WIRE COMPANY 
INCORPORATED 1898 

Dept. 1-A 775 Eddy Street, Providence 5, Rhode Island 

NEW BOOKS (continued) 

these lenses. Additional material 
touches on beam deflection, trajec- 
tory determination and phase fo- 
cusing. The book concludes with a 
discussion of the properties of elec- 
tron beams, the crossover forma- 
tion and the limitations of space 
charge in both focused and unfo- 
cused beams. 

This book is recommended to 
those who wish a compact review 
and reference text on the principles 
of electron optics. To those con- 
cerned with the design and opera- 
tion of electron optical devices, the 
material on lens aberrations may 
prove of value, as well as additional 
material on the author's work and 
the work of contemporaries which 
has not appeared in other textbooks 
of this type.-K. A. HOAGLAND, 
Tube Engineering Dept., Allen B. 
Du Mont Labs., Clifton, N. J. 

THUMBNAIL REVIEWS 

TELEVISION INTERFE1 I. NCE. By P- 
S. Rand and others. Rrnlington Rand Inc., Laboratory of Advanced Research, South Norwalk, Conn., 1951, 80 pages, 
sent_ free by author to engineers writing for it. Reprints of 15 articles on reduc- tion of interference to TV reception by r -f heaters and amateur radio transmit- ters, plus notes tabulating common types 
of TVI, TVI due to faulty television receiver design, common causes of TVI 
in amateur transmitters, and suggested circuit changes in transmitters. Refer- ences to many other published articles. are also given. 

TRANSIENTS IN POWER SYSTEMS. HaroldA. Peterson, chairman, E. E. Dept., 
Univ. of Wisc. John Wiley & Sons, New York, 1951, 361 pages, $6.50. Results of investigations of transient phenomena in electric power systems with new tools like the differential analyzer and transient analyzer, presented in convenient form for 
use by engineers. Book is secondarily in- tended as a reference for advanced study 
in colleges. 

CHEMICAL SPECTROSCOPY. By Wal- 
lace R. Brode. American Society for 
Testing Materials, 1916 Race St., Phila- 
delphia, 52 pages, $1.35. 1950 ASTM Edgar Marburg Lecture covering develop- 
ment and use of spectroscopic methods in analytical control. Instruments covered 
include spectrographs, photoelectric densi- 
tometers, recording infrared spectrophoto- 
meters and photoelectric spectrophoto- 
meters. 

MOLESWORTH'S HANDBOOK OF EN- 
GINEERING FORMULAE. Edited by A. 
P. Thurston. E. & F. N. Spon Ltd., 
London, 34th Edition, 1951, available from 
The McMillan Co., 60 Fifth Ave., New 
York, 1672 pages, $6.50. Completely re- 
vised and reset edition of book first pub- 
lished in 1862, presenting charts, dia- 
grams. tables and other data needed for 
reference in civil and general engineering, 
mechanical engineering and (to a lesser 
extent with only 91 pages) electrical en- 
gineering. plus 664 pages of general 
mathematical, physical and other data of 
use to all branches of engineering. 
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ACME RADIO 
RANGE FILTERS 
On air lines all over the world, 
thousands of Acme's Radio Range 
Filters have given faithful service 
for years. Like most Acme designed 
filters, they are light, compact, 
hermetically sealed. They carry 
CAA type certificate No. 1120. 
Write for catalog sheet. 

ELECTRONICS. INC. 
300 No. Lake Ave., Pasadena 4, Calif. 

Wave Filters Delay Lines Matnetic Amplilias Special Trans- 

formers & Chokes Toroidal. Universal & Solenoid Wound Inductors 

Mass Spectrometer Checked) 

RARE GASES 

HELIUM NEON 

ARGON KRYPTON XENON 

L No_ Rare Gases are mass spectrom- 
eter checked -o assure you gases o= 

known purity and uniformly high 
quality. Available in commercial -size 

cylinders and glass bulbs. 

INN, the world's largest pr-Dducer of 
gases derived from the atmosphere, 
can meet your individual needs of pur- 
icy...volume ... mixture ... caeca iners ... 

LINDE AIR PRODUCTS COMPANY 
A DIVISION OF UNION CARBIDE 
AND CARBON CORPORA HON 

30 Erst 42nd Street (11qÿ New York 17, N. Y. 

In Canada: 
Dorein;on Oxygen Company, limited, Toronto 

M. term "Linde' is o registered Mode -mark f 
'l áWa C bide and Carbon Corporatiob 

CONDENSED SPECIFICATIONS 

Total resistance 

PRECISION 
POTENTIOMETERS 

SINUSOIDAL TYPE 

RL 11-C 
16,000 ± 10% Percent resistance within brush circle Approx. 85% Angle of rotation 360° Weight 4.75 oz. Torque (Approximate) 

z%q oz. in, 
W1fQ 80 Ni 20 Cr Resolution 4° 
Angular accuracy t 6° Amplitude accuracy f.8% Maximum volts across winding 
Maximum speed 
Expected Life 

150 
60 rpm 

350,000 cycles 

RL -11C 

RL 14 -MS 
35,400 ± 1 % 

99 ± 
360° 

1.8 lbs. 
2 oz. in. 

80 Ni 20Cr 
.2° 
t.5° 

t.6% 
350 

60 rpm 
200,000 cycles 

Illustration shows RL -11C unit, RL-14MS unit is approximately twice as large. Minor variations of these standard designs, available on special order, permit operation at high rotational 
speeds with some loss of accuracy but, with a substantial increase in expected life. Sine and 
cosine voltages are produced simultaneously. Resistances other than those shown above are available within certain limits. 

FOR COMPLETE DETAILS SEND FOR BULLETIN F -68-A 

THE GAMEWELL COMPANY 
NEWTON UPPER FALLS 64, MASSACHUSETTS 

OPHAR 
_----WAXES 

; -''COMPOUNDS 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

Anti -Corona high heat -resistant compounds for 
Fly Back Transformers. 

Waxes and compounds from 100° F to 285° F 
Melting Points for electrical, radio, television, 
and electronic components of all types. 

Pioneers in fungus -resistant waxes. 

Our efficient and experienced laboratory staff 
is at your service. 

ZOPHAR MILLS, INC. 
112-130 26th Street, 

Brooklyn 32, N. Y. 
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t//C7tOPOT 
PRECISION TEN-TUR 

You get permanent accuracy be- 
-ea cause the resistance wire is locked 

in place. It is precision positioned 
and moulded integrally with the 
housing, 

e You get permanently accurate set- ` tings, smooth action and low 
uniform torque provided by the 
stainless steel, precision ground, 
double thread lead screw guiding 
the moving contact. 

aj You get precise positioning of the 
at -P moving contact because of the 

two bearings supporting the rotor 
assembly. 

,/ You get good rigid terminals be- `l- cause they are moulded integrally 
with the housing, 

,sw, Terminals soldered to ends of re- 
veille sistance element before moulding. 

Entire resistance circuit is an inte- 
gral part of the housing. 

geAre You get accurate setting and re- 
setting due to anti -backlash spring 
in contact guide. 

rte. You get a fine resolution because 
of the 43t/4" length of resistance 
wire in the spiral element. 

`` You get a resistance output directly (j proportional to shaft rotation with- 
in --!-0.1% of the total resistance. 
Every potentiometer is automatic- 
ally machine tasted for linearity 
at 101 points. 

N POTENTIOMETER 

Units for immediate shipment: 
1,000 to 30,000 ohm range. 
Special resistance values made to order. 

WRITE TODAY FOR 
ENGINEERING INFORMATION 

BORG EQUIPMENT DIVISION 
TILE GEORGE W. BOR(: COIII'OII.ATION 

JANESVILLE WISCONSIN 

sub miniature 
AND 

moisture -proof 

THE ECONOMICAL SOLUTION 
where moisture proof resistive ele- 
ments of comparatively small size are 
required for commercial applications. 
Type S-15 is 3/e" long by 1/4" diam- 
eter; type S-30 measures 3/4'' by 1/4 
diameter Both types are moisture 
proof and capable of high performance 
over long periods of continuous ser- 
vice. IN -RES -CO Resistors for every 
ordnance or civilian requirement are 
available at a cost that solves circuit 
design problems both performance - 
wise and cost -wise Check up now, on 
the complete line of IN -RES -CO 
quality wire wound resistors 

INSTRUMENT 
RESISTORS CO. 

COMMERCE 
AVENUE 

UNION 
NEW JERSEY 

APPLICATION -DESIGNED RESISTORS FOR 

IN -RES -CO 

S-15 & S-30 
WIRE WOUND 

RESISTORS 

v. 7a ',,.....""', 3 

s 
ty To 

TYPE 5 15 
'/4 " DIA, x % " LG. 

NSRUM 
S 

TYPE S-30 
1/4 " DIA. x 3/4 " LG. 

FOR JAN SPECIFICATION 
RESISTORS - consult the new 

illustroted literature describ 
,ng the complete In resco 

line Ware for you, 
copy today! 

ELECTRONICS AND INSTRUMENTATION 

BACKTALK 
(continued from page 154) 

board were not yet giving satis- 
factory performance, we were 
fortunate in having a small number 
of very capable civilian electronic 
field engineers assigned to the ship. 
The equipment deficiencies, of 
which there were many, were over- 
come largely through the efforts of 
these very few engineers who spent 
long hours of hard work so that by 
the time the ship reached the for- 
ward area most of the electronic 
equipment was giving efficient and 
satisfactory performance. 

Not until there is devised some 
additional inducement to attract 
qualified electronic personnel to the 
services or to retain those who be- 
come qualified while in the service, 
can we foresee any improvement in 
the service, can we foresee any im- 
provement in the military person- 
nel situation. Until then, the em- 
ployment of civilian engineers is 
one way to get the job done, provid- 
ing their military supervisors are 
not too prejudiced to fully utilize 
their services. 

Meanwhile, since our small num- 
ber of civilian engineers has been 
sharply reduced and no replace- 
ments are available, if any military 
organization having "hordes of ex- 
pensive civilian 'tech reps" (to 
quote Lieutenant A.A.C.S.) can 
spare a few to send out to us in the 
vicinity of Korea, we can assure 
the engineers that they won't have 
to "dabble at building little items 
of equipment" in order to occupy 
their time, and we can assure the 
United States Government that the 
salaries of these engineers will be 
money well spent. 

We respectfully request that our 
names, ranks, and the name of the 
ship to which we are attached be 
withheld. 

Motional Feedback 
DEAR SIRS: 
IN BACKTALK of your June issue, 
R. R. McGregor, in commenting on 
the idea of improving loudspeaker 
response with motional feedback, 
remarks that he and a Mr. R. War- 
ren applied for a patent on the tech- 
nique-which, by implication, was 
not awarded. 

Now, there exists a lengthy his- 
tory of prior art in this field. I be- 
came interested in the same subject 
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NIORLD'S FINE -St_: 
AUDIO AMPLIFIER 

A SOUND 
INVESTMENT 
FOR FINE 

MUSIC 

50 Watts (peak: 1001 
50W-2 ... $249.50 

McINTOSH, the world's most advanced amplifier, 
is unequalled for quality reproduction of any 
sound source. Highest Efficiency - over 65%; 
Less Thon 1% Distortion at Peak Power; Dynamic 
'Range: Over 70 db; Frequency Response: 20- 
20,000 cps. 

AE -2 Amplifier 
Equalizer ... $74.50 

SEND FOR 71tee CATALOG Dept. B-5 

McINTOSH ENGINEERING LABORATORIES, INC. 
320 Water St., Binghamton, N. Y. 

DIO YOU CET ITS IF NOT 

SEND NOW FOR B -A's 
136 BIG PAGE 

FREE CATALOG 

-nano 1952 

iEtEutstou 
ELELTROB 

S 

et .: , r. ,.,o., 

L 
RIIIIRO rsrsnssp., 

1et1-pdFEtl..YNsCMM. 

/NCLUD/NG 21 PAGES OF 

DOLLAR -SAYING BARGA/NS! 

BURSTEIN-APPLEBEE CO. 
1012-14 McGee St. 
Kowrsas City 6, Mo. 
Send your 1952 catalog to. 

FREE 
Name.. ..... _ _ ... 

Address... . 

City State 
t J 

BURSTEIN-APPLEBEE CO. 

ANIMMT"'" //CROD7AI, 
TEN TURN -COUNTING DIAL 

Microdial is composed of two concert. 
telcally mounted dials ... one for 
counting Increments of each turn and 
the other for counting turns. The in- 
cremental dial has 100 equal divisions 
aid is attached rigidly to the shaft so 
there is no backlash. Thus the contact 
position Is indicated to an indexed 
accuracy of 1 Dort in 1000. Rotation 
is continuous in either direction. There 
are no stops on the Microdial assembly. 

COMPACT... Microdlal has same 
Q.D. as Micropot ... requires no more 
pcnel space. 

CLEAR READING ... Forced fast - 
reading tests showed only 1/20th as 
many errors with Microdial open win- 
dow as with next most legible dial. 
Tu -n counter distinguishes between 0 
and 10 turn readings, and accelerates 
to avoid confusion on readings near 
integral turns. Precise readings are 
made horn larger dial with maximum 
separation of graduations and wide 
angle visibility. 

CONVENIENT... delivered cortt- 
pltely assembled with dials syn- 
chronized. Easily mounted In a Few 

sec,nds. All dials may be locked. 

ACTUAL 

SIZE 

Microdial ... turn -counting dial, primarily designed for 
use on Micropot ten turn linear sotentiometers . , , use 
it on any multiturn device having ten turns or less. 

BORG EQUIPMENT DIVISIO '4 

THE GEORGE W. BORG CORPORATION 
JANESVILLE WISCONSIN 

steatite, ceramic 
& lava insulators 

M 
Established 

1890 

V 
KIRCHBERGER & COMPANY, INC. \ 1423 37th St., Brooklyn 18, New York GEdney 6-1144 

West Coast Representative: 

S. Siegel, 1145 So. La Cienago Blvd., Los Angeles 35, Calif. 

for 

electrical 

and 

electronic 

applications 

Custom -molded, extruded or 
machined to close tolerances 
to meet your exact specifica- 
tions. Prompt delivery at low 
cost on large or small orders. 
Over half a century of service 
is your guarantee of complete 
satisfaction. 

FIND JUT TODAY. Illustrated 
bulletin with complete techni- 
cal data will be sent on request. 
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Panoramic Sonic Analyzer AP -1 
.rnmaticolly separates frequency compo- 

nents of audio waves; measures frequency 
and amplitude. AP -1 tunes repetitively, 
once per second, through a frequency range 
from 40 to 20,000 cps. 

PANORAMIC 
RADIO PRODUCTS. INC. 

SONOTONE SAYS .. . 

'in combination the response indicator 
and sonic analyzer have facilitated the 
investigation of frequency response and 
signal analysis." 

Panoramic Sonic Response Indicator G-2 
Determines amplitude vs. frequency character- 
istics of systems between 40 and 20,000 cps. 

Used for research development or production 
line testing of amplifiers, speakers, filters, 
transmission lines, receivers. 

PANORAMIC CAN FACILITATE PRODUCTION! 
WRITE FOR COMPLETE DETAILS TODAY. 

10 South Second Ave., Mt. Vernon, N. Y. 

Mount Vernon 4-3970 

distributors for 30 years 

of radio and electronic 

components for all your needs 

ADIO IRE ELEVISION 

NEW YORK 13, N.Y. 
100 Sixth Avenue 
WAlker 5-8883 

NEWARK 2, N. J. 
24 Central Avenue 
MArket 2-1661 

BOSTON 10, MASS. 
110 Federal Street 
HUbbard 2-7850 

INCORPORATED 

ette 100 SIXTH AVE. 

Custom assemble your own high 
fidelity phono - radio - television 
ensemble. All famous name com- 

DIV. RADIO WIRE TELEVISION, INC. ponents at lowest prices. Send 
for Free hi-fi catalog to Dept. E. 

FOR CUSTOM RADIO AND TV COMPONENTS 

BACKTALK (continued) 

a few months ago (having thought 
of the scheme for the first time 
while reading about a feedback - 
controlled magnetic cutter) and 
have compiled a modest bibliog- 
raphy since that date. To the best 
of my present knowledge, the earli- 
est reference consists of the English 
patent No. 231,972 with application 
date Jan. 29, 1934. The inventor 
was P. G. A. H. Voigt, and the in- 

vention relates to the identical 
bridge scheme suggested by Mc- 

Gregor and Warren. According to 
Voigt (Wireless World, Dec. 1947) 
the circuit ". . . never went into 
commercial production, as it was 
judged to be a little ahead of time." 

It might be added that such men 
as D. T. H. Williamson, Research 
Department, Ferranti, Ltd. (Wire- 
less World, Oct. 1947) ; Dr. H. F. 
Olson, RCA ("Elements of Acousti- 
cal Entering", 1947 edition, p 
158-159) ;''J. de -Boer and G. Schen- 
kel, N. V. Philips, Gloelampen 
Fabrieken, Holland (Journal of the 
Acoustical Society of America, Sep. 
1948) ; J. G. Woodward, R.C.A 
(RCA Review, June 1950) and 
others have done work in this field. 

In general, it would appear that 
improved results can be obtained, 
but only at the cost of involved 
analysis, careful design, use of 
wide -band circuits and extensive 
experimentation. 

HERMAN H. LOWELL 
Physicist, Research Staff 

N. A. C..4. 

Printed Circuits 
DEAR SIRS: 

THE writer's attention has been 
drawn town article appearing in the 
August 1951 issue of ELECTRONICS 

under the caption-"Circuit Print- 
ers for Flat and Cylindrical Sur- 
faces" (page 178.). The article 
states two semiautomatic machines 
have been developed at the NBS for 
printing on electroìiìl1 circuits. 

The description given in the 
article of the flat printer conforms 
to claims covered in the writer's 
patent No. 2,229,346-dated Jan. 
21, 1941, entitled "Multicolored 
Printing Machine for Glass -Metal 
and the Like". This machine was 
originally developed for printing 
on dials etc., while there may be 
some change in the construction the 
operation and principle employed 

336 
December, 1951- ELECTRONICS 



»,c New 

C ffJ MODEL 50 

Multi Frequency 
Crystal Oscillator 

SPECIFICATIONS 
HIGH OUTPUT I volt 
OUTPUTS 5 xtal freqs. 
RANGF 4 to 50 M C 
ACCURACY ± .01% 
MODULATION...400 Cycles 

Prue net with terminated $6850 output cable, less crystals 

Write for illustrated brochure 

CREST LABORATORIES INC. 
Whitehall Building 

Far Rockaway, L. I.. N. Y. 
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15 BEEKMAN ST., N. Y. 38, N. Y. 
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atchless precision in miniature slip 
ring assemblies and commutators 

for synchros, gyros, comput - 
ors, resolvers, instruments and 
selsyns 

32 circuits in 
one inch 

ELECTRONICS COMPANY 
21 COTTAGE ST., BAYONNE, N. J. 

Model #530 

ALSO AVAILABLE 
Model #520: 80 to 325 V. at 150 ma. 
Model #540: 80 to 375 V. at 450 ma. 
Model #550: 0 to 5 KV at 300 ma (unreg- 

ulated) 

76 STAGE 
STREET 

Voltage Regulated D. C. 

POWER SUPPLIES 
Input: 105 to 125 Volts A.C. 

Output: 80 to 350 volts D.C. ,a 275 
ma. regulated. 
0 to -150 volts D.C. # 5 ma. VR 
tube regulated 
6.3 volts at 10 amps., C.T. unregu- 
lated 

Hum: less than 5 millivolts 
Regulation: Better than t'2°ó from no 

load to full load 

Write for fully detailed bulletin. 

MANSON LABORATORIES STAMFORD, 
CONN. 

&eta& 
Made to your specific specifications. 

Accurate to the minutest tolerance. Exacting 
in performance-with thorough dependability. 

Whether one or a million, you get prompt 
shipment. Made by craftsmen with a quarter 
century experience. 

Send us detailed description and quantity for prices. 

MICHAEL STAHL, Inc. 
215 Fulton Street New York 7, N. Y. ic ********************** 
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EIMAC FINGER STOCK 
Now available! 

Silver-plated, spring alloy, pre -formed 

finger stock especially suited for elec- 

trical "weather-stripping" for TVI- 

proofing cabinet access doors, etc. Also 

ideal for making coaxially constructed 

tube connections and many other uses. 

Available in 17/32", 31/32", and 

1 7/8 " widths. 

Write for new Eimac Catalogue 
Summary showing Eimac tubes 
and other accessories. 

EITEL-McCULLOUGH, INC. 
San Bruno California 

GET THE COMPLETE STORY ON 

SUPERIOR STEATITE AND CERAMIC 

INSULATORS FOR THE ELECTRONICS INDUSTRY, 

SEND PRINTS FOR QUOTATIONS TODAY. 

Custom -molded to your specifications. Low -loss factor; dense, high me- 

chanical strength. We are equipped to serve you quickly and efficiently. 

ingunigi STEATITE & CERAMIC CORP. 

32-49 GALE AVENUE, LONG ISLAND CITY 1, N. Y. 

West Coast Representative: S. Siegel, 1145 So. La Cienaga Blvd., Los Angeles 35, Calif. 

BACKTALK (continued) 

does not deviate from the claims in 

the aforementioned patent. 
Again, in the same article refer- 

ring to the cylindrical surface 
printer it states, "The printer de- 
scribed differs from a conventional 
printer, in that the squeegee re- 
mains stationary, and that the 
screen moves forward on one stroke 
and backwards on the next." 

In the writer's patents No. 

2,060,385 and 2,085,126 of 1936 and 
1940 the squeegee is stationary 
and the following excerpt from 
patents referred to the forward 
movement and the backward move- 
ment, as follows : Claims 5-6-7-8-10 
and 11 in Pat. No. 2,060,385 and 
reading "the said printing frame 
being adapted and arranged to 
print an article on either the 
forward or backward movement of 
the frame"-i.e. the frame in this 
case is the screen. In Patent No. 
2,085,126 (an improved machine) 
claims 9 and 10 reads," a squeegee 
pressing against the bottom of the 
printing frame (the screen) means 
whereby the said squeegee is raised 
at both the forward and backward 
stroke of the printing frame, (the 
screen). 

It is quite clear from the above 
patents the claim that the above 
developments were made by the 
NBS is both erroneous and mis- 
leading. 

DR. FREDERICK SHURLE) 
Bureau of Industrial Chemical Research 

Windsor. Ontario. l'an o4n 

Vidicon 
DEAR SIRS: 
THE ARTICLE in your May 1950 is- 
sue, "The Vidicon Photoconductive 
Camera Tube", by P. K. Weimer, 
S. V. Forgue and R. R. Goodrich, 
was of the greatest interest to me. 
In connection with this article, may 
I call your attention to the follow- 
ing facts. 

In the August 1935 issue of Radio 
News I published the description of 
an invention of mine which relates 
to a television camera tube and con- 
tains some useful suggestions now 
being employed, after I had been 
unsuccessful in trying to sell it to 
RCA. There is a striking similarity 
between my invention and the Vidi- 
con, because: 

In both inventions there is a 

cathode-ray pick-up tube with a 
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SECON development 
- ' and production 

METALLURGISTS 
BASE, RARE AND PRECIOUS 

METALS AND ALLOYS 

SMALL UNITS 

SMALL SIZES 

CLOSE TOLERANCES 

Nickel alloy, filament wire and 
ribbon: flat, grooved, crowned. 

Grid wire electroplated. 

Alloys for special requirements, 
bare or enamelled. 

Further details upon request. 

METALS CORPORATION 
228 East 45th Street, New York 17, N. Y. 

MUrray Hill 7-1594 

DOUBLE BARREL 

ADVERTISING 
Advertising men agree-to do a complete 
advertising job you need the double effect 
of both Display Advertising and Direct 
Mail. 

Display Advertising keeps your name 
before the public and builds prestige. 

Direct Mail supplements your Display 
Advertising. It pin -points your message 
right to the executive you want to reach 
-the person who buys or influences the 
purchases. 

In view of present day difficulties in 
maintaining your own mailing lists, out 
efficient personalized service is particularly 
important in securing the comprehensive 
market coverage you need and want. 

Ask for more detailed information to- 
day. You'll be surprised at the low over - 
tall cost and the tested effectiveness of 
thse hand-picked selections. 

RIte. 
2 

Mc CRAW -HILL 
DIRECT MAIL LIST SERVICE 

McGraw-Hill Publishing Co., inc. 
330 West 42nd St., New York 18, N. Y. 

*PLASTICS *MOLDING 
for Civilian -eitgrf for Defense 

INSULATOR STANDOFFS 
103A-1 103A-2 

(Actual Size) 

I 03A-3 103A-4 

BODY OF MINERAL -FILLED MELAMINE 

HOT TINNED FOR EASY SOLDERING 

THREADED INSERT, CAD. PLATED, FOR SECURE MOUNTING 

POSITIVE INSULATION BETWEEN BRASS INSERTS 

OVERALL STURDY CONSTRUCTION 

We take pride in the part we are 
playing in the development and pro- 
duction of the intricate moldings 
used in the latest type aircraft com- 
munication equipment developed by 

LCOLLINS RADIO CO. 

i. J f /Gt'.1C, ' 'i-(;' 
2039 CHURCHILL STREET 
CHICAGO 47, ILLINOIS 
Molders of Thermosetting Plastics for 
the Electrical Industries 

1 
ATTN. RADIO MFRS.: We are currently molding many I. 

I plastic Jan -Type components of the latest government aircraft radio 
I equipment. Inquiries are invited. I J 

Type 302 eogeütztexceje9 eazca6see Deeary ,!core 
This is the first commercially available distributed. 
parameter line capable of providing continuously 
variable time delay from zero to 0.6 microsecond. Its 

transmission characteristics are far superior to those 

0.25 MS TEST PULSE of electron -tube delay circuits, ultra -sonic lines, or 

other delay systems. Pulse response of Type 302 vari- 
able delay line may be seen on the left oscillograms. 
Upper-Waveform of a test pulse having 0.21 micro- 
second .duration. I.awer-Waveform of the same 

AFTER oe MS DELAY pulse after being delayed 0.6 microsecond by Type 
302 variable delay line. 

SPECIFICATIONS 
TIME DELAY: 

Continuously variable from 0 to 0.6 micro- 
second. 

RISE TIME: 
0.00082 Vt microsecond, where t is the 
amount of delay in m illimicrosecond. 

ADVANCE ELECTRONICS CO., 

CHARACTERISTIC I'IPEDANCE: 
960 ohms nominal. 

ATTENUATION: 
The attenuation in db per 100 millimicro- 
second delay is: approximately zero below I 

mc, 0.3 at 5 mc, 0.95 at 10 mc, 1.3 at 20 
roc, and 1.s at 30 mc. 

P. 0. Box 394, Passaic, New Jersey 

Little thought -of facts about capacitor 
The short time breakdown voltage of a well-mre_ds D,C 
capacitor is not less than 5 to 8 times the actual wurkl,e 
voltage at 20'- 

E = 5 X min 
E = Breakdown voltage 

= Rated d.c. working voltage 

INDUSTRIAL CAPACITORS are unvaryingly held to this 
formula. 

Designed for maximem safety and the smallest possible 
volume, INDUSTRIAL CAPACITORS are the most widely 
tied capacitor in industrial applications. 

WRITE TODAY FOR DETAILED CATALOG 

Watch thla 
space to, other 
capacitoi 
facts that will help 
you. 

Sales Of#Icrs 
Ail Principal Cille.. 

INDUSTRIAL CONDENSER ¡CORP. 
J2í3 N. Californlc Ave 

Chtcaao 18, Hanoi.. 
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BRILLIANT 
PERFORMANCE 

Recording engineers have learned to rely 
on Ampex for top performance in both 

the audio and instrumentation fields. 
Mechanical flexibility and reliability, incorporated 

into Ampex Recorders, are a bulwark to their 
unequalled performance. Through long 

gruelling hou s of continuous service the precision 
built Ampex delivers reliable performance 

with minimum upkeep time . . 

that's why Ampex has unchallenged leadership. 

Exclusive INTERCHANGEABLE TAPE Feature 
How well Ampex has learned 
to build unrivaled accuracy 
into its products is well 
proven by the interchange- 
able tape feature. Ampexed 
tape plays back on any Am- 
pex Recorder with the same 
timing and response as it 
would on the machine that 
made the original recording ! 

,V/sh;,yu;sti dZy 

CONSOLE 
PORTABLE in twin cases 
RACK MOUNTING 

SERIES 

300 

Complete 
Specifications 
and other useful infor- 
mation is available 
without obligation on 
request. 

CIA 11 

MAGNETIC TAPE RECORDERS 
AMPEX ELECTRIC CORPORATION Redwood City, Calif. 
Distributors in Principal Cities 

MODEL 300 
15 & 71/2 Ins. Per 
Sec. For audio re 
cording to 15,000 
cycles. 

MODEL 301 
30 & 15 Ins. Per Sec. 
For frequencies lo 
15,000 cps. Simpli- 
tes program editing. 

MODEL 307 
60, 30 6 15 Ins. Per 
Sec. For instrumenta- 
tion uses to 100,000 
CPI. 

MAGNETIC CONTROL 
AMPLIFIERS STEMS 

LOW LEVEL AND POWER APPLICATIONS 

Servo Amplifiers 
Voltage Regulators 

Current Regulators 
Frequency Regulators 

D.C. Amplifiers 
Magnetic Multipliers 
Exponential Modulators 

Magnetic Thermocouple Converters 
Magnetic Strain Gage Converters 
Magnetically regulated D.C. Power Supplies 

Magnetic Relay Components 
Computer Circuits 
Magnetic Modulators 
Differential Modulators 

Control systems for automatic flight, fire control, guided missiles, nuclear applications, 
antennas and gun turrets, commercial power amplifiers, industrial and production 

machinery. 

Open frame or hermetically sealed construction in accordance with current govern- 

ment specifications. Miniaturized or standard sizes. 

Your specifications or schematics will receive the prompt attention of our engineering 

department. 

GENERAL MAGNETICS 
135 

BLOOMFIELD 

AVENUE 

BLOOMFIELD, N. J. 

BACKTALK (continued) 

transparent conductive coating on 
a glass surface upon which a thin 
semiconducting layer is deposited. 
The arrangement is in both cases 
such that light from a scene is fo- 
cused through the transparent coat- 
ing on the semiconductive layer, 
while the cathode-ray beam sweeps 
over the opposite side of the semi - 
conductive layer. The principle of 
operation of both inventions is the 
same, and both are, amongst others, 
based on the photovoltaic effect. 

The above are the important 
characteristics of the camera tube 
known today as Vidicon. No other 
previous publication, except mine 
mentioned above, described such a 
feasible arrangement; not even 
Campbell Swinton in his letter in 
1926 (see Campbell Swinton's letter 
to Nature, 1926, 118, p. 590), in 
which he describes an arrangement 
where the light beam and the cath- 
ode-ray beam strike the semiconduc- 
tive target which is deposited on a 
metal plate (which words imply 
nontransparence) from the same 
side. As Campbell Swinton put it: 

id. .. transmitter apparatus con- 
sisted of a home-made Braun oscil- 
lograph in which a metal plate 
coated with selenium was substi- 
tuted for the usual fluorescent 
screen, the image to be transmitted 
being thrown by a lens upon the 
selenium surface and the end of 
the cathode-ray beam being caused 
electromagnetically to traverse the 
projected image." 

However, in reply to an inquiry 
of mine, RCA states that there is 
a technical difference between the 
Vidicon and my invention, because 
the target described in my Radio 
News article "appears to be a low - 
resistance photovoltaic target" and 
the target in the Vidicon a "high - 
resistance photoconductive target". 

This is just another way of inter- 
pretation of the Vidicon's opera- 
tion, which I can, to my deepest re- 
gret, not accept. 

Although my above -mentioned 
paper was published in this country 
in 1935 and I had discussed this 
invention of mine with RCA prior 
to its publication, it has been in- 
cluded neither in the references of 
RCA's Vidicon paper nor in the 
paper of A. Rose and H. Iams (Tele- 
vision Pick -Up Tubes using Low 
Velocity Electron Beam Scanning, 
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in 
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Murray G. Crosby & Staff 

Radio - Electronic Engineering 
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Test Equipment 
Offices, Laboratory & Model Shop at: 

126 Herricks Rd., Mineola, N. Y. 
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Quality Electronic Equipment 

347 High St. Burlington, N. J. 
Burlington 3-0448 
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& GRIER, INC. 

Consulting Engineers 
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of Electronic and Stroboscopic Equipment 
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160 Brookline Avenue, Boston 15, Mass. 

ELECTRONIC ENGINEERING 
CO. of CALIFORNIA 

Radio and Electronic Consulting and 
Designing 

180 S. Alvarado 
Ut"nkirk 2-7353 

Los Angeles 
California 
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Radio Communications Eltuibment 
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Garden City Long Island New York 

HERMAN LEWIS GORDON 
Registered Patent Attorney 
Patent Investigations and Opinions 

Warner Building, Washington 4, D. C. 
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HANSON-GORRILL-BRIAN INC. 
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R. W. HODGSON 
RESEARCH & DEVELOPMENT ENGINEER SPE- 
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Office -6600 Lexington Ave., Hollywood 38, Calif. 

All Mail to Box 874, Sherman Oaks, Calif. 
GLadstone 9680 

R. W. HODGSON 
PATENT AGENT SPECIALIZING 

IN ELECTRONICS 
Registered to Practice Before the U. S. & 

Foreign Patent Offices 
Office -6600 Lexington Ave., Hollywood 38, Calif. 

All Mail to Box 874, Sherman Oaks, Calif. 
Gladstone 9680 

HOGAN LABORATORIES, INC. 
John V. L. Hogan, l'res. 

Applied Research, Development, Engineering 
Est. 1929. Exceptionally competent staff. 
Electronics, Optics. Mechanisms, Facsimile 

Communication, Electro -sensitive recording 
media, Instrumentation. 

155 Perry Street. New York l I Chelsea 2-7855 

MEASUREMENTS CORPORATION 
Research & Manufacturing Engineers 

Starry W. Houck Jerry B. Minter 
John M. van Beuren 

Specialists in the Design and 
Development of Electronic Test Instruments 

ltonutnn. N. J. 

Eugene Mittelmann, E.E., Ph.D. 
Consulting Engineer & Physicist 

High Frequency Heating-Industrial Electronics 
Applied Physics and Mathematics 

549 W. Washington Blvd. Chicago 6, Ill. 
State 2-8021 

NIAGARA ELECTRON LABORATORIES 
CONSULTATION - DESIGN - CONSTRUCTION 

MFG. THE THEltill o AP RELAY 

Specializing in solution of problems of electronic 
and electro -physical instrumentation for the re- 
search or analytical laboratory. Industrial plant 
problems also invited. 

Andover, New York Cable Address: NIATRONLA1t 

PHYSICAL RESEARCH ASSOCIATES 
Manufacturers of Physical Research E4uipnunt 

Management Consultants & Industrial Engineers 
Arthur M. Vigilante, Director 

High -gain Television Receiving Arrays. Regulated 
Power Supplies, Low Light Level Detection & 
Recording Systems for Raman Spectroscopy. Nar- 
row Band -width Amplifiers. Dynamic Condenser 
Electrometers. 
El Azurelee Drive Malibu, Calif. 

PICKARD AND BURNS, INC. 
Comulting Electronic Engineer: 
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of Radio Systems 

Research, Development and Design 
of Special Electronic Equipment 

240 Highland Are., Needham 94, 3las=. 

ALBERT PREISMAN 
Consulting Engineer 

Television, Pulse Techniques, Video 
Amplifiers. Phasing Networks, 

Industrial Appliances 
Affiliated with 

MANAGEMENT -TRAINING ASSOCIATES 
3308 -14th St., N.W. Washington 10, D. C. 

JOSEPH RACKER COMPANY 
Radar Consultants & Editors 

Technical Manuals 
Research and Development 

67 West 44th Street, 
Murray Hill 7-3139 

New York 

SKINNER, HARLAN AND IRELAND, INC. 
Consulting Engineers 

Specializing In Magnetic Materials and 
Their Application 

Office and Laboratory Indianapolis 7. Indiana 

ALFRED W. SUTTER 
Consulting Engineer 

CONTRACT NEGOTIATION & RE -NEGOTIATION 
RECLAMATION TERMINATION 
PROCUREMENT ADMINISTRATION 

141 E. 44th St., N. Y. 17. N. Y. Murray Hill 2-2655 

THE TECHNICAL 
MATERIEL CORPORATION 

Communications Consultants 
Systems Engineering 

General Offices and Laboratory 
121 Spencer Place, Mamaroneck, N. Y. 

TELECHROME, INC. 
Electronic Design Specialists 
COLOR TELEEVISION EQUIPMENT 

Flying Spot Scanners, Color Synthesizers. Revers, 
Monitors, Oscilloscopes and Related Apparatus 

J. R. Popkin-Clurman, Pres. & Ch. Enar. 
88 Merrick Rd. Amityville, L. I., N. Y. 

FREDERICK P. WARRICK 
Engineering Consultant 

Development & Manufacture of High Speed 
Moving Film Cameras for Oscillography & 

Stroboscopic Photography. 

1960 Graefleld Road Birmingham. Michigan 

WHEELER LABORATORIES, INC. 
Radio and Electronim 

Consulting-Research-Development 
R -F Circuits-Lines-Antennas 

Microwave Components-Test Equipment 
Harold A. Wheeler and Engineering Staff 

Great Neck, N. Y. Great Neck 2-7806 

YARDNEY LABORATORIES, INC. 

Research - Design - Development 

Electra -Chemical Generators of Energy 

105 Chambers Street WOrth-2-3534, 35. 86 
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SPECIALISTS IN 
HIGH-SPEED 

electron tube 

machinery 
Kohle's 40 years of experience 
eliminate trial orders and ex- 
perimental set - ups. Standard 
toolings for all tube manufac- 
turing eventualities already have 
been tested and approved. Th;s 
means that Kohle can assemble 
machines for everything from 
sub -miniature to largest TV pic- 
ture tubes to your exact speci- 
fications . . . at lower costs! 

ENGINEERING CO. 

Aluminum Case 

One Hole Rine 
Mounting 

DelUR 
MODEL 

120 

DC V+JSTMETERS 

AMMETERS 

MILLIVOLT METERS 

MILLSAMMETERS 

AC RECT! I R TYPES 
(self-contained). 

#1463 EXHAUST MACHINE for 
MINIATURE TUBES (48 -POSITION) 
All degrees of operation from manual 
to completely automatic. Production 
limited only by pump equipment or 

loading speed of operator. 

Machinery for all types of 
electron tubes and related 
glass products. 

Consultations invited. Write 
today for our new catalog 
with complete details. 

1309 Seventh St. North Bergen, N. J. 

11/211 

Paget INSTRUMENTS 
Precision built DeJUR 11/2" instruments 
for applications where space must be con- 
served. DeJUR rugged construction. Both 
models in all ranges and sensitivities. Ex- 
ternal shunts and multipliers available for 
various ranges. Complete magnetic shield- 
ing and methods of lighting scales. Ap- 
proved source for Government Services. 

ACTUAL SIZE 

DeJUR 
MODEL 

112 

Also available 21/2" 31/2" 4" panel meters 
in all standard ranges. JAN -1-6 and A. S. A. 

REQUEST CATALOG E.12 

AMSCO CORPORATION 
45-01 NORTHERN BOULEVARD, L. I. C. 1, N. y. 
MANU,ACrUR:RS OF :C1./1/( RFCrSIOE, EOUIMFNr /OR OVER A QUARTER Or A (f NrURT 

CAMERA,S PROJ,CTORS ENLARGERS EXPOSURE METERS 

BACKTALK (continued r 

Proc. IRE, Sept. 1939), which is 

listed as reference in the Vidicon 
paper. 

According to an RCA letter tc, 

me, the authors of the Vidicon 
paper did not have any knowledge 
of my 1935 article. 

VICTOR A. BABIT 
h'eesselner Polytechnic Institut( 

Troj, New York 

Cracks 
DEAR SIRS: 
THE method described to get a pic- 
ture of cracks in gun barrels (Sept. 
1951) has been originated by my- 
self and not by the authors. 

Four years ago, 1947, the Water- 
town Arsenal published in several 
magazines a "new" method of de- 
tecting flaws in ferromagnetic ma- 
terials. A paper was presented al 
the ASTM meeting 1947 by C. H 
Hastings. The method consisted of 
using a rotary magnetic eye and 
recording the output on a strip 
chart as a continuous line with pips 
where there was a crack. In the 
discussion of Mr. Hastings' paper 
(published in ASTM Proceedings. 
1947, page 651) I suggested the use 
of a facsimile recorder to get a 
perfect picture of the cracks. In 
further correspondence with the 
Watertown Arsenal I recommended 
use of an Alden facsimile recorder 
with a rotary helix, the very same 
as used now. I offered my services 
to develop such a recorder, but l 
was only told that I might bring 
such a recorder myself to Water- 
town and the Arsenal would test 
it. The Arsenal was also informed 
that I had filed a patent two years 
earlier, meanwhile issued as No. 
2,447,018. 

I would appreciate if the readers 
of ELECTRONICS would be informed 
who had actually originated the re- 
cording method for cracks and 
flaws, picturing them with a fac- 
simile recorder. 

GEORGE KEINATB 
Larchmont, New York 

Electronics Quiz 
LAST month's quiz problem involved 
the circuit of a test set-up for de- 
termining the plate characteristic 
of a tube. The circuit is shown in 
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FINE RIBBONS 
OF 

TUNGSTEN and Molybdenum 
Quality and accuracy in our fabrica- 
tion of Tungsten 6 Molybdenum Rib- 
bons have characterized our service to 
Ilse Electronic industry. 

A development of 

111PH. 
CROSS Co.= 

IS Beekman St., New York 7, N.Y. 

ELECTROLYTIC 
CONDENSERS 

1ST RATE EUROPEAN FACTORY 

forced to seek a market in the Dollar 

Area would accept Orders for Electrolytic 

Condensers (Aluminum Can, cardboard 

jacket), any value, at the rate of 25.000 

to 50.000 per month, commencing January 

1952. WRITE: 

FS -2146, Electronice 
330 W. 42 St.. New York 18, N. Y. 

6751 Bryn Mawr Ave. 

Shorted Turn Indicator 
MODEL 101C BULLETIN 42 
HUNTINGTON BEACH, CALIF. 

ARTRON 
EL TRONICS, INC. 

Research, development, and manufacture 
of electronic equipment-a single model 
to large quantities. 
Write Today for Free Resume of Our Plant Facilities 

Specialists in Geiger -Muller equipment 
2847-67 N. Howard St.- Phila. 33. Pa.-GArfield 5.2026 

This CONTACTS Section 
supplements other advertising in this 
Issue with these additional announce- 
ments of products essential to efficient 
and economical production and main- 
tenance. Make a habit of checking 
this page. each issue. 

siarjp 
FOR STAINLESS 
STEEL FASTENINGS 
OF ALL TYPES 

RIGHT OFF THE SHELF 
Small or large quantities. Fast service on 

special screw machine products. 

Class 3 0/80-1/72-2/64 
AN Drilled Heads 

Cap Screws Machine Screws 
Sheet Metal & Wood Set Screws 

Nuts Washers, Etc. 

WRITE, WIRE 

5:ZeOR 
PHONE TODAY 

STAINLESS SCREW CO. 

imis mssmt .- 
206 UNION AVE., PATERSON 2, N. J. 

ARmory 4-1240 

SUB -CONTRACTING 
MILITARY and COMMERCIAL 

receivers - test equipment 
transmitters - controls 

sub -assemblies 

TELETRONICS LABORATORY, INS 
Westbury, L. I., N. Y., Westbury 7.102E 

FILTERS of all types, in stock or designed 
to specifications, for telemetering, radar, 
and line. 

INFRARED receivers, sub -miniature, 1-5 
micron spectrum. 

REGULATED POWER SUPPLIES, 50-1200 
cps, and all -electronic 400 cps convert- 
ers, from $49.50. No noisy motors or 
generators. \Ve design and manufacture. 

RESDEL ENGINEERING 
2309 Riverside Drive, Los Angeles 39, Cal. 

Normandy 6809 

COIL PROBLEMS? 
Use Allied Control's complete engi- 
neering, design and production facili- 
ties for electrical coils of all types. 

ALLIED 
CONTROL COMPANY, INC. 

2 EAST END AVENUE 
NEW YORK 21, N. Y. 

Telephone: BUHerfleld 8-7403 

FOR MAINTENANCE OF MOBILE 
COMMUNICATIONS SYSTEMS 
MICROMETER 
FREQUENCY 
METER 

FM 
MODU- 

LATION METER 
LAMPKIN LABORATORIES, INC. 

Bradenton, Florida 

ELECTRICAL 

COILS 
TO MEET YOUR EXACT REQUIREMENTS 
and all D. O. & MILITARY SPECIFICATIONS 
Any type construction, materials, leads, taps, 
wire, or finish. For ignition, solenoid, relay, voice, 
choke, transformer, clock, motor, switch, tele- 
vision, or communications. 
Send your specifications for Quotations. 

TEIE FIVE STAR CO. 

110 MIXVILLE ROAD 
WEST CHESHIRE, CONN. 

EISLERMonufoctures Complete Equipment for: 

SPOT WELDERS, Electric, for 1/4 to 250 KVA. 
TELEVISION TUBE GLASS WORKING EQUIPMENT. 

TRANSFORMERS, Special and Standard Types. 
INCANDESCENT LAMP Manufacturing Equipment. 
FLUORESCENT TUBE Manufacturing Equipment. 

NEON SIGN MAKERS EQUIPMENT. 
ELECTRONIC EQUIPMENT, Vacuum Pumps, etc. 

WET GLASS SLICING and Cutting mochines for Laboratory use. 
EISLER ENGINEERING CO., Inc. 751 So. 13th St., Newark 3, N. J. 
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VERSATILE SHAFT 
COUPLINGS 

National makes a complete line of 
insulated and non -insulated, flexible 
and rigid shaft couplings designed 
for a wide variety of practical appli- 
cations. They are free of backlash, 
mechanically strong and fit all popu- 
lar shaft diameters. Write for draw- 
ings and specifications. 

EXPORT DIV., Dept.E-1251 

-,,-- x ea* 1(11> de ft. a. - 
EST. 1914 

NATIONAL COMPANY, Inc. 
MALOF 3 NI ,ACHUSETIS 

BACKTALK (continued) 

Fig. 1. (In the original circuit 
shown last month, the control grid 
was erroneously shown connected 
with the suppressor to +125 volts. 
The correct circuit is shown in Fig. 

FIG. 1 -Basic tube test circuit 

1.) It was found that when switch 
S was opened when Ebb was 60 volts 
the reading of voltmeter E (an 
ordinary 250 -volt, 1,000 -ohm -per - 
volt meter) increased to 75 volts 
instead of dropping to near zero. 

The explanation for the observed 
phenomenon, as furnished by John 
C. Schuder, Instructor in Electrical 
Engineering at Purdue University, 
West Lafayette, Indiana, is as 
follows : 

The tube under test (in this case 
a 6SJ7) has, like most tetrodes, a 
marked negative resistance region 
due to secondary emission. This 
region varies from tube to tube, but 
in a considerable percentage of 
6SJ7's the plate current actually 
reverses. Figure 2 shows one such 
experimental plate characteristic. 

12 

10 

6 

M 6 

z 

'2 
0 

2 

_40 50 100 150 200 250 300 350 
eb IN VOLTS 

FIG. 2 -Typical 6SJ7 characteristic 

With switch S open the meter 
represents a 250,000 -ohm plate load 
on the tube. Since the plate supply 
voltage is now zero, the load line 
passes through (ib = O, eb = O) Q, 
P and X. Both Q and X are points 
of stable equilibrium and are ob- 
served experimentally depending 
on whether voltage Ebb, when the 
switch is open, is less than or 
greater than that corresponding to 
point P. 

Volts in/Volts 
22/18 
22/18 
26/22 
26/22 
26/22 
30/24 
30/24 
30/24 
30/24 
30/24 
30/24 
36/28 
36/28 
36/28 
44/36 
44/36 
44/36 
44/36 
44/36 
44/36 
44/36 
60/48 
60/48 

135/120 
135/120 
135/120 

Introducing a complete line of 
CUSTOM BUILT 

SELENIUM STACKS 
with these outstanding features 

Selected rectifier plates . . . All plates 
individually tested and hand-picked for 
uniform resistance and voltage character- 
istics, before assembly. 
Result: A stack which runs cooler, which 
can stand a greater overload, which has 
no "weak spot" where failure can start. 
Exclusive corrosion -proofing process . 

Each stack is given a multiple coat of a 
special corrosion -resistant enamel, ap- 
plied by our own dip process, and then 
sprayed with moisture- and fungus -proof 
varnish. 

FULL WAVE BRIDGE TYPES 
Current continuous 

out Amperes Price 
2 $ 3.00 
4 5.50 

15 20.00 
30 39.00 
45 56.00 

5.2 7.50 
10 15.00 
15 25.00 
20 29.00 
30 46.50 
45 67.30 
15 27.00 
30 52.00 
45 73.00 

2 5.50 
4 10.50 

10 18.00 
15 30.00 
20 36.00 
30 56.00 
45 83.00 

5.2 14.50 
10 21.00 

2 14.50 
4 26.50 

10 62.50 
We invite your inquiries on complete 
power supplies for end equipment, bench 
rectifiers, remote controls, periodic re- 
versing equipment, automatic controls, 
custom building and accessories. 

50 MILLIVOLT SWITCHBOARD 
SHUNTS FOR D.C. INSTRUMENTS 

complete with calibrated 10 ft. leads 
and hardware 

Range in Amps. Price 
100 Amp $ 6.00 
200 Amp 6.50 
300 Amp 7.50 
500 Amp 12.00 
750 Amp 17.50 

1000 Amp 23.00 
1500 Amp 30.50 
2000 Amp 37.50 
3000 Amp 51.00 

These shunts are dipped in a special cor- 
rosion -resistant enamel, and then sprayed 
with moisture and fungus -proof varnish. 

All Merchandise Fully Guaranteed 

INDUSTRIAL RECTIFIER COMPANY 
120 Cedar Street, New York 6, N. Y. 

Tel. Digby 9-3832 
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SEARCHLIGHT SECTION 
EMPLOYMENT BUSINESS OPPORTUNITIES EQUIPMENT-USED or RESALE 

UNDISPLAYED RATE 

$1.50 a line, minimum 3 lines. To figure ad- 
vance payment count 5 average words as a line. 
POSITION WANTED 8 INDIVIDUAL SELL- 
ING OPPORTUNITY undisplayed advertising 
rote is one-half of above rate, payable in 
advance. 
PROPOSALS $1.50 a line an insertion. 

INFORMATION: 
BOX NUMBERS count 1 line additional In un - 
displayed ads. 
DISCOUNT 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 
EQUIPMENT WANTED OR FOR SALE Advertise- 
ments acceptable only in Displayed Style. 

DISPLAYED-RATE PER INCH 
The advertising rate is $14.00 per inch for all 

advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 

AN ADVERTISING INCH is measured 34 inch 
vertically on one column, 3 columns -30 inches -to a page. 

ELECT. 

NEW ADVERTISEMENTS received at the N. Y. Office, 330 W. 42 St., N. Y. 18, by November 30th will appear in the January issue, subject to limitation of space 
available. The publisher cannot accept advertising in the Searchlight Section, which lists the names of the manufacturers of resistors, capacitors, rheostats, 

and potentiometers or other names designed to describe such products. 

REPLIES (Box No.): Address to office nearest you 
NEW YORK: 330 W. !i2nd St. (18) 

CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 

POSITIONS VACANT 

ELECTRICAL AND/OR Mechanical engineer, 
small motor and/or solenoid experience. Good 

opportunity, steady employment. Los Angeles 
area. Salary open. State in first letter age, ex- 
perience and salary desired. Write Standard 
Coil Products, 1919 Vineburn Ave., Los Angeles 
32, Calif. 

ELECTRONIC ENGINEERS established manu- 
facturer requires energetic and resourceful 

development engineers in field of industrial and 
electronic instruments. Prefer persons with 
degree and one to five years experience in de- 
velopment of instruments and electronic ap- 
paratus. Write E. I'. Anderson, Charles Engel 
hard Inc., 850 Passaic Avenue, East Newark, 
N. J. 

SENIOR ELECTRONIC Engineer. At least 
three (3) years post college experience in de- 

velopment, DC amplifier, digital computers, 
pulse and servo design. Established Company, 
New York City. Write E 1711, 221 W. 41 St., 
NYC 18. 

EMPLOYMENT SERVICE 

SALARIED PERSONNEL, $3,000-$25,000. This 
confidential service established 1920, is geared 

to needs of high grade men who seek a change 
of connection under conditions assuring, if em- 
ployed, full protection to present position. Send 
name and address only for details. Personal 
consultation invited. Jira Thayer Jennings, 
Dept. L, 241 Orange St., New Haven, Conn. 

POSITIONS WANTED 
ELECTRICAL ENGINEER, graduate 1936, married, desires responsible, administrative, 
executive work in electronics or electrical or- 
ganization. Extensive experience in electronics design, development, application, and sales, in- 
luding government, particularly in complicated netrumentation. Experienced in planning and administration of long-range objectives, but aware of daily problems. Adaptable to new situations. Salary at least $12,000. PW-2442. aectronics. 

ELECTRONIC COMPONENTS REP. 
WANTS ADDITIONAL LINES 

Offers over 20 years experience and large following 
of electrical and electronic equipment manufac- 
turers in Chicago and Midwest. Open to one or 
possibly two additional lines. Send full particulars 
to 

RA -2287, Electronics 
7.20 N. Michigan Are., Chicago I I, Ill. 

AVAILABLE 

ELECTRONICS SALES MANAGER 

Thoroughly experienced sales and ad- 
vertising manager of small very suc- 
cessful Cleveland manufacturer of 
electronic test equipment. aircraft an- 
tennas and filters. Six years' experience 
handling all phases of Air Force and 
Buaer contracts. Age 41, married. Will 
relocate. 

PW-2190, Electronics 
620 N. Michigan Ave., Chicago 11, Ill. 

POSITIONS WANTED 
LIBRARIAN, MAN, B.S., B.L.S.. with three 

years' experience with well-known electronics 
research organization, desires similar position 
in N. Y. or N. J. area. PW-2375, Electronics. 
PROJECT ENGINEER-Five years experience 

on government development contracts. Mar- 
ried. Midwest location preferred. PW-2453, 
Electronics. 

SELLING OPPORTUNITY WANTED 

SALES ENGINEER: Wide experience in indus- 
trial application of electronic components and 

end products desires responsible connection. 
Commission basis preferred. Baltimore, Wash- 
ington location. RA -2310, Electronics. 

PATENTS 

Consult A. John Michel. 
Registered Patent Att. specializing in Elec- 
tronics. 15 Park Row, New York 38, N. Y. Tel. 
CO -7-9034. 

CONSULT: Z. H. POLACHEK. 
Reg Patent Attorney, 1234 Broadway, New 
York 1, N. Y. 

BUSINESS OPPORTUNITI' 

AN OLD ESTABLISHED 

ELECTRONICS FIRM 
Now manufacturing Cathode Ray Tubes, 
Miniature Receiving Tubes and Elec- 
tronic Assemblies with assets over 
$2,000,000.00 

INVITES FINANCIAL ASSISTANCE 

for the purpose of expansion due to 
large quantity of government and civil- 
ian orders. Merger possible. Will only 
deal direct with principals. 

BO -2387, Electronics 
330 W. 42 Si., New York 18, N. Y. 

SAN FRANCISCO UHF SITE 

AVAILABLE 
Suitable microwave relay, dispatching, point- 
to-point . Located downtown San Francisco 
-Clear shot to nearly all Bay Area points 

150 ft. lighted tower on 232 ft. bldg. - 
550 ft. above sea level . Pressurized trans- 
mission line. 25 KVA 230 volt supply in . 

Large roof area and 525 sq. ft. space inside 
for transmitter, shop, etc. Available on lease 
or time -to -time basis . . . 

Contact 

R. L. ROBERTS 
1470 Pine St. San Francisco, Calif. 

WANTED 

SALES REPRESENTATION 

Reputable established high grade test 
instrument manufacturer wants sales 
representation in all sections of coun- 
try. Prefer offices now handling high 
grade non -conflicting lines. Must be 
technically informed. 

RW-2010, Electronics 
330 W. 42 St., New York 18, N. Y. 

ELECTRONIC ENGINEERS 

Degree in Electrical Engineering 

Plus Maintenance or Repair Ex- 

perience on SCR -584 Radar 

ELECTRONIC ENGINEERING COMPANY 

OF CALIFORNIA 
180 SO. ALVARADO STREET 
LOS ANGELES, CALIFORNIA 

WANTED 

COMPETENT ELECTRONIC THE 

DESIGN ENGINEER 
With Knowledge of Power and 
Receiving Tubes. Excellent Posi- 

tion For Qualified Man. 

P-2290, Electronics 
330 W. 42 St., New York 18, N. Y. 

WANTED 
Reliable electrical manufacturer 
to assemble several 50 Kw. radio 
transmitters from existing detailed 
shop drawings. All parts supplied. 
State type of organization, manu- 
facturing floor space, storage fa- 
cilities, previous similar experience. 

CW-2430, Electronics 
330 W. 42 St., New York 18, N. Y. 
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SEARCHLIGHT SECTION 

EXPERIENCED 
electronic 

and 

mechanical 
engineers 

Organization established in 1942. Electronic 
research, development, and production must 
expand to meet long-term, pre -Korea commit- 
ments. Openings in all branches of electronics, 
including 

RECEIVERS TRANSMITTERS 
ANTENNAS RADARS 

RELATED EQUIPMENT 
Positions available for men with at least 5 yrs experience 

Write or telephone Howard J. Gresens at 

__ V ¿NDorne J1nírumen1ó Zaborator j 
INCORPORATED v 

160 Old Country Road, Mineola Long Island, N. Y. 

Garden City 3-0600 

ELECTRONIC ENGINEERS 
THE WALL STREET JOURNAL 

Friday, September 28, 1951 

Westinghouse Air Brake 
Acquires Melpar Stock 

Westinghouse Air Brake Co. has acquired all the stock of 
Melpar, Inc., of ALEXANDRIA, VA., and CAMBRIDGE, MASS. 

Melpar has prime contracts with the armed services covering the 
fields of sonar, radar, communications, guided missiles, computers and 
miniaturization. The new owners plan a "large expansion program" 
geared to meet increasing demands by the armed services, according 
to Edward O. Boshell, chairman and president of Westinghouse. He 
described the purchase as "an important step in our expansion 
program." 

The Westinghouse expansion program is directed toward permanent peace time growth In industrial electronics. 

OPPORTUNITIES FOR YOU 
exist in the expansion program outlined above if you have experience in one or more 

of the following fields: 

COMPUTERS RADAR BEACONS 
TELEMETERING SUB -MINIATURIZATION 

MICROWAVE RECEIVERS 
MICROWAVE TRANSMITTERS 
MILLIMICROSECOND PULSE CIRCUITS 
RESEARCH IN UNDERWATER SOUND SYSTEMS 

Send resume to 
Personnel Director 

MELPAR, INC. 
452 Swann Ave. Alexandria, Virginia 

Engineers... 

Physicists.... 
Chemists 

Metallurgists.... 

A Reminder 
from 

GENERAL 
ELECTRIC 

Tremendous material resources 
... the stimulation of highly crea 
tive work ... long-range security 
and professional recognition .. 
these are but a few of the assets 

General Electric offers you in un 

usual positions now available in: 

Advanced Development, Design, 
Field Service and 

Technical Writing. 
If you nave a Bachelor's or Advanced 
Degree in Electrical or Mechanical Engi- 
neering, Physics, Metallurgy or Physical 
Chemistry and experience in the Elec- 
tronics Industry, you can expand your 
training and experience to the fullest in 
openings in connection with: 

.. MILITARY RADIO & RADAR 

.. MOBILE COMMUNICATION 

.. MULTIPLEX MICROWAVE 
COMMUNICATIONS 

ELECTRONIC COMPONENTS 
TELEVISION, TUBES 

and ANTENNAS. 

Please send resume to : 

TECHNICAL PERSONNEL 
ELECTRONICS PARK 

GENERAL 0 ELECTRIC 
Syracuse, New York 

Wanted 
SALES REPRESENTATION 

for STANDARD and specially 
engineered line of 

MAGNETIC AMPLIFIERS 
MAGNETIC SERVO AMPLIFIERS 
SATURABLE TRANSFORMERS & REACTORS 
TRANSFORMERS (HIGH GRADE) 
SERVO SYSTEMS 
also ENGINEERING FACILITIES to take on 
additional DEVELOPMENT CONTRACTS for 
MAGNETIC SERVO SYSTEMS 

Additional Representation by aggressive sales en- 
gineering organization with experience in servo 
field is sought, (commission basis). Some good 
territories open, i.e., SEATTLE, Wash.: TEXAS 
upstate NEW YORK. Your reply stating experience, 
lines carried, references, etc., will be held in 
strict confidence. 

Write: Sales Manager 

MAGNETIC M 

m 

AMPLIFIERS INC 
Affiliate of General 

Ceramics & Steatite Corp. 

11-54 44th Drive, Long Island City, New York 
Tel. Stillwell 6-2191 
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BENDIX RADIO DIVISION 

AVIATION CORPORATION 

TV RECEIVER DESIGN ENGINEERS 

-Progressive TV Design Section 
has excellent opportunity for highly 
experienced men with proven abil- 
ity. Desirable openings also avail- 
able for promising young engineers. 
We will be pleased to discuss 
salaries at all levels. 

ELECTRONICS ENGINEERS - At all 
salary and experience levels. 

RESEARCH ON: Antennae, Servo- 
mechanisms, Microwave ccts. and 
other phases of communications 
and navigation equipment. 

PRODUCTION DESIGN OF: Military 
and commercial communications 
and navigation equipment. 

FIELD ENGINEERS - Supervise in- 
stallation and maintenance of radio 
and radar equipment. Factory train- 
ing will be given. Base salaries 
from $4200 to $6900 per year. 
25% bonus for time spent overseas. 
Traveling and living expenses paid 
by Bendix. Insurance plan. 

TEST AND INSPECTION ENGINEERS - Practical knowledge of radio, 
radar, or TV manufacturing proc- 
esses. Good knowledge of radio 
fundamentals essential. Base sal- 
aries from $3900 to $5880. 

TECHNICAL WRITERS - Knowledge 
of radar fundamentals or radio re- 

quired. Work closely with engineers 
to gather material for instruction 
and maintenance manuals. Base 

salaries from $3400 to $4300. 

LABORATORY TECHNICIANS - Re- 

quire knowledge of radio funda- 
mentals and skill in use of meas- 
uring instruments and laboratory 
equipment. Previous industrial ex- 
perience essential. Salaries from 
$262 to $321 per month. 

BASE SALARIES FOR ALL POSI- 
TIONS LISTED ABOVE ARE SUP- 
PLEMENTED BY UP TO 30% FOR 

REGULARLY SCHEDULED 48 -HOUR 
WEEK. 

Housing is no problem in Baltimore. 

Excellent group insurance and 
family hospitalization plan. 

Attractive retirement plan for pro- 
fessional personnel. 

Write for application: 

Engineering Personnel Supervisor 

Department E 

BENDIX RADIO DIVISION of 
Bendix Aviation Corporation 

Baltimore 4, Maryland 
TOwson 2200 

NONIJ... 
ENGINEERS 

Special opportunities for YOU in 

SAN DIEGO 
that sunshiny, smog -free city on the 

coast ofC ALIFORNIA 
Convair (Consolidated Vultee Aircraft Corporation) is 

now accepting applications for these following positions 

in its modern, progressive Engineering Department. 

Microwave Engineers 
Servomechanism Engineers 

Electronics System Engineers 
Electronic Circuit Designers 

Unusual opportunities for those experi- 
enced in the design and analysis of 
Radar and Missile Guidance Systems. 

WORKING FACTS: You get two holidays a week at 
Convair - overtime accomplished in 5 -day week. Attractive 
salary ranges. An "engineers" engineering department ... with 
stimulating, competent associates ... and interesting, challeng- 
ing, essential, long-range projects of a wide variety including - commercial aircraft, military aircraft, missiles, engineering 
research and electronic development. Excellent patent royalty 
arrangements. Top-notch retirement plan - better than -average 
life and health insurance. Complete progress -salary review 
for each person twice yearly. Opportunity for continuing 
engineering education. 

LIVING FACTS: San Diego, with its wonderful residen. 
tial areas, offers you and your family incomparable living. 
Ideal climate - cool, clean, dry. Mountains, desert, Mexico, 
Hollywood, Los Angeles, Pacific Ocean, beaches and bay - 
only hours or minutes away. It offers you a new way of Life... 
pleasant, refreshing, happy. 

If you qualify, you will receive generous travel allowances. 
SEND COUPON for free booklets and complete information. 

THANK YO U 
Mr. H. T. Brooks, Engineering Deportment 900 

Convair, 3302 Pacific Hiway, San Diego, California 
Please send me FREE booklets describing the Convair 

Opportunity for me and my Convair Application Form. 

My name 

Occupation 

Address 

City State 
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Admiral 
Electronic Engineers 

Needed Immediately for 

Long Range Research Program 

Admiral Corporation, one of America's largest electronic and 
appliance manufacturers, needs electronic engineers for long 
range research program covering both consumer as well as gov- 
ernmental projects. Project and senior project engineers with 
minimum of two to five years' experience needed immediately. 
Top pay with excellent opportunities for advancement. Send 
resume of experience and education to Engineering Personnel 
Manager .. . 

ADMIRAL CORPORATION 
Dept. E, Chicago 47. 

Development 

Several 

or 

Engineers 
Years 

Advanced 

Design Experience 

Degrees 

With 

for Permanent Positions with 

IBM 
Endicott, N. Y. 

a.oE 

Poughkeepsie, N. Y. 

Fields of Electronics, Circuitry, 
Mechanisms and Micro -Waves 

Excellent working and living conditions, good 
salaries, exceptional employee benefits. 
Write, giving full details, including education 
and experience to: Mr. R. H. Austin, Personnel 
Director, International Business Machines, 
1723 North Street, Endicott, N. Y. 

INTERVIEWS ARRANGED IN YOUR CITY 

A CHALLENGE 
to Outstanding 

ENGINEERS 

PHYSICISTS 
DESIGNERS 

POSITIONS with SCOPE and 
IMAGINATION NOW OPEN 
Minimum Requirements for 

ENGINEERS and PHYSICISTS 
Four years experience in advanced re- search and development on Radar Systems, 
Computers, Wave Guide and Antennas, 
Fire Control, Moving Target Indication, 
Servomechanisms, Pulse Techniques, Gyro- 
scopic Equipment and Related Fields. 
Minimum Requirements for 

DESIGN ENGINEERS 
Background -experience in design of Light Machinery, Radar Systems, Computers, 
Moving Target Indicators, Servomechan- 
isms, Gyroscopic Equipment and related 
fields. 

Please send resume and 
salary requirements to: 

The W. L. MAXSON 
CORPORATION 

460 W. 34th St., NEW YORK 1, N. Y. 

Assistant 
Director 
of Research 

To supervise group of project engi- 
neers engaged in fundamental re- 
search and development projects 
under government contract. 

An outstanding opportunity for an ad- 
vanced physicist now engaged in re- 
search in a University Laboratory, for a 
Government Bureau or in Private Indus- 
try who feels his full capacities and 
talents are not being utilized in his 
present work. 
Highest academic standing and back- 
ground of experience required in one or 
more of the following fields: 

PHOTOELECTRIC EMISSION 
SECONDARY ELECTRON EMISSION 
PHYSICAL AND ELECTRON OPTICS 
SOLID STATE PHYSICS 

ULTRASONICS 

Work in well equipped Manhattan lab- 
oratories of leading electronic manufac- 
turing concern. 

TOP COMPENSATION FOR 
QUALIFIED MAN 

Our staff advised of this ad. Write full 
details including salary required to 

l'-2286, Electronics 
230 W. 42 St., New York 18, N. Y. 
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SEARCHLIGHT SECTION, 

C4elvat 
needs outstanding 

RESEARCH PHYSICISTS 

SR. ELECTRONIC ENGINEERS 

SR. MECHANICAL ENGINEERS 

ENGINEERING PHYSICISTS 

CIRCUIT ENGINEERS 

MICROWAVE ENGINEERS 

TELEVISION ENGINEERS 

VACUUM TUBE ENGINEERS 

TEST EQUIPMENT ENGINEERS 

FIELD ENGINEERS 

ELECTRONIC TECHNICIANS 

with advanced academic training 
and several years' experience 

for 

RESEARCH AND DEVELOPMENT 

in Radar, Servos, Computers, Receivers, 
Solid State Physics, Image Converters, 
Pulse and Timing Techniques, Special 
Purpose Tubes, Networks and Systems 

Design, Light and Electron Optics, 
Storage -Type Tubes, Photo -Electric 

Pickup Tubes, and Related 
Test Equipment. 

Our Long Range Programs and 
Steady Growth Assure Permanent 

Employment at Excellent Salaries for 
Competent and Qualified Personnel. 

Interested Persons are Invited to 
Submit Detailed Resumes of Ex- 
perience and Education with Sal- 
ary Requirements and Availability 
Date to: 

The Employment Department 

CAPEHART-FARNSWORTH 
CORPORATION 

FORT WAYNE, INDIANA 

ENGINEERING WITH A FUTURE 

RESEARCH DEVELOPMENT DESIGN 
The continued and steady growth of established research 

and development projects has opened a number of unusual 
opportunities for outstanding and experienced men. 

ENGINEERS SCIENTISTS PHYSICISTS 
Positions are available in our organization for qualified 

personnel in the following fields: 

Circuit Analysis Aerodynamics 
Microwaves Applied Mathematics 
Analog Computers Physics 
Servomechanisms Flight Test 
Dynamics Design 

Openings exist at several levels, and inquiries from recent 
graduates are also invited. Salaries are based on education, 
ability, and experience. Liberal salary, vacation, insurance, 
and retirement plans are yours if you qualify. 

If you are interested in a secure future in these experimental 
fields, write and give full details to Mr. C. G. Jones, Salary 
Personnel Department. 

/^ 

GOODAEAR 
AIRCRAFT 

Akron 15, Ohio 

erat 
exere l'Ue4 I O IVA 

DIGITAL COMPUTER ENGINEERS 
ELECTRICAL and ASSISTANT ELECTRICAL ENGINEERS 

needed for circuit design. and development of new components 
for digital computers. Engineers with 1 to 4 years' experience 
in pulse circuits and techniques. 
e Replies strictly Interviews arranged at our 

confidential expense 

'tf ee449 idfá%gV 
Pioneers in the Development of Digital Computer Techniques `- - 

ST. PAUL 4, MINN. "You Will Enjoy Living in Minnesota" 
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Paper Capacitor Engineers 

Noise Filter Engineers 

Electrolytic Capacitor Engineers 

IMMEDIATE OPENINGS 
WITH A PERMANENT FUTURE ! 

Check these Advantages: 
Profit Sharing Hospitalization 
Paid Moving Expenses Medical and Sick Benefits 
Good Starting Salary Life Insurance 

Commensurate With Experience Steady Work, Not Dependent 
Retirement Plan on Defense Contracts 

If qualified, it will pay you to investigate the unusual 
opportunities with this well established midwestern firm - 
25 successful years in the Capacitor industry. A concern 
with an excellent reputation in employer -employee rela- 
tions and a record of continuous growth. 

Write giving full particulars on experience. 
All replies kept strictly confidential. 

P-2440, Electronics 
520 N. Michigan Ave., Chicago 11, Ill. 

AC SPARK PLUG 
DIVISION 

of 

GENERAL MOTORS 
CORPORATION 

PRECISION INSTRUMENT PLANT 

Positions now available for highest caliber 
personnel in the field of airborne auto- 
matic electro -mechanical control equip- 

ment. 

MECHANICAL DESIGN ENGINEERS 

ELECTRONIC ENGINEERS 

SERVO ENGINEERS 

JUNIOR ENGINEERS 

New and expanding division of an estab- 
lished firm with 20 years of successful 
experience in the instrument field. Work 
involved deals with the manufacture and 
development of highly complex equipment 
of the most advanced type. 

Write or Apply 

AC Spark Plug Division 

GENERAL MOTORS CORPORATION 

1925 E. Kenilworth Place 
Milwaukee 2, Wisconsin 

CORNELL AERONAUTICAL 

LABORATORY, INC. 

on affiliate of Cornell University 
employs about 700 people on vital research 
work in all branches of aeronautical 
science. We are gradually expanding our 
scientific staff, and have several perma- 
nent positions open for: 

ELECTRONICS ENGINEERS 
PHYSICISTS 

MECHANICAL ENGINEERS 
AERODYNAMICISTS 

AERONAUTICAL ENGINEERS 
CHEMICAL ENGINEERS 

in such fields as: 

GUIDED MISSILES 
RADAR RESEARCH 

BASIC AND APPLIED PHYSICS 
ELECTRONIC COMPUTERS 

SYSTEMS ANALYSIS 
AIRCRAFT PRECISION INSTRUMENTATION 

WIND TUNNEL RESEARCH 
FLIGHT RESEARCH 

DEVELOPMENT ENGINEERING 
HEAT TRANSFER 

THERMODYNAMICS 

Minimum requirement is a B.S. Advanced 
degrees are even better, but experience to 
back up the degree is really best. We 
pay industrial salaries. Other tangible ad- 
vantages here (for example, our self - 
sponsored internal research policy) should 
be of particular interest to men with 
intelligence, ingenuity, and initiative. Send 
us your resume; all inquiries are strictly 
confidential. Promising candidates will be 
invited to Buffalo for interviews at Labora- 
tory expense. 

CORNELL AERONAUTICAL 
LABORATORY, INC. 

P. O. Box 235 Buffalo 21, New York 

Only Top Performers Qualify 

OUR CHALLENGE 
to outstanding 

ENGINEERS 
PHYSICISTS 
DESIGNERS 

Positions with SCOPE and 
IMAGINATION now OPEN 

Pulse Circuits - Computers 
Nuclear Instruments - Miniaturization 

If you have at least four years 
experience in advanced research 
and development relating to the 
above -mentioned fields, please 
send resume and salary require- 
ments to: 

THE BERKELEY SCIENTIFIC CORP. 

2200 Wright Avenue 
RICHMOND, CALIFORNIA 

MILITARY TRAINING 

INSTRUCTORS 
The Signal School located at Fort Mon- 

mouth, New jersey, has a number of 
attractive civilian openings for military 
training instructors in communications and 
electronics, such as theory of electricity, 
mobile and fixed station radio, microwave 
radio relay, repeater and carrier, radar, 
and motion picture techniques. 

Current vacancies are at all levels 
ranging from trainee positions grade GS -5 
to senior instructors grade GS -9. Attractive 
salaries ranging from $3410 to $5060 and 
good promotional opportunities are offered. 

These civilian instructors will train offi- 
cer dnd enlisted military personnel in the 
theory, installation, repair, maintenance 
and operation of communication, electronic 
and associated equipment, as indicated 
above. 

Applicants hired as trainees will be 
given an accelerated training course in 
teaching techniques. Tho=e who satisfac- 
torily complete this training may be pro- 
moted progressively to senior instructor 
positions grade GS -9 within 8 to 12 months. 

Applications may be obtained from 1st and 
2nd Class Post Offices. Mail to: 

Civilian Personnel Division 
SIGNAL CORPS CENTER AND 

FORT MONMOUTH 
Fort Monmouth, N. J. 
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ELECTRICAL 

ENGINEERS 
(Senior 

Experienced in Design 
and Development Work 
in the fields of: 

GYROSCOPICS 
ANALOG COMPUTERS 

FIRE CONTROL SYSTEMS 

SERVO MECHANISMS 
INSTRUMENT DESIGN 

CONTROL CIRCUITS 

or Experienced in: 

TECHNICAL WRITING 

Applicants should have BS or MS de- 
gree with a minimum of 3 to 5 years' 
Experience. 

Successful Applicants will be Offered 
Good Starting Salaries. Permanent Po- 

sitions with Opportunity for Advance- 
ment and Professional Growth. 

Reply by sending 
complete resume to 

TECHNICAL PERSONNEL OFFICE 

ARMA CORP. 
254 36th St., Bklyn. 32, N. Y. 

WANTED 

CAPACITOR ENGINEER 
to go to South America to take full charge 
of the manufacture of Electrolytic, Paper 
and Mica Capacitors. 
This is a permanent position with good sal- 
ary, in a brand new plant, with modern 
equipment and in a wonderful climate. 

Address Inquiries to 
PERSONNEL DIRECTOR 

CORNELL-OUBILIER ELECTRIC CORP. 
333 Hamilton Blvd. So. Plainfield, N. J. 

ELECTRONIC and ELECTRICAL 

ENGINEERS 

One electronics instrumentation engineer with de- 
gree in EE or Physics. preferably some graduate 
study, and 5 years minimum experience, for perm - 
:anent position in charge of electronics lab. associ- 
ated with our aero. engineering laboratories. Also 
some openings for electrical engineers with less 
experience. Sal. commensurate with experience. 
Liberal employee benefits. Housing not a pressing 
problem. Submit details of educ. and experience to 

UNIVERSITY OF MINNESOTA 
Department of Aeronautical Engineering 

Laboratory 
Rosemount, Minnesota 

SALES ENGINEER 
51111113111111111 '1111Glll11lill5ll 11011 111111111111D II Ill lppp III hl nI Ifl II 

OUR long term planning has led to a decision to add a Sales 
Engineer to our staff. We need an experienced man to call on 
key customers in the New York, New Jersey area and to 
advise us on their new equipment needs. He will have other 
interesting sales assignments. 

Applicant should have a B.S. in EE or its equivalent-engineer- 
ing experience, test equipment design and technical sales 
experience covering a period of 8 to 10 years is desirable. 

We are a stable, well established small firm located in a 
desirable residential area-salary will be commensurate with 
ability and you'll find room for all your talents. 

BOONTON 
RADIO 
CORP. 

"l'IIII111I1lllllllllll1111111.1I11111IIIlllllllllllllll.Ill!I!IIIIIII!IIIIIII!1111111 

is 

t-= Please write, including 
educational and experience 
record, and salary desired 
to Sales Manager. 

BOONTON, NEW JERSEY 

11111111111i 

PHYSICISTS 

and 

ELECTRONIC ENGINEERS 

Both junior and senior engineers 
as well as administrative person- 
nel with technical background are 
needed for employment with ex- 
panding research and develop- 
ment organization specializing in 
Instrumentation, Radio Telemeter- 
ing, Missile Guidance, Telemeter- 
ing Data Treatment and special 
electro -mechanical devices. New 
laboratory facilities located in re- 
search center. Corporation has five 
year history and is operating on 
nre-Korean contracts. 

Replies held in 
strictest confidence. 

Please send complete resumes to: 

APPLIED SCIENCE CORPORATION 

OF PRINCETON 

Post Office Box 44 

Princeton, New Jersey 

11IEIIIII, . VIIll.LI11III11111IC111B111111111111111II ff 
ELECTRICAL 

AND 

ELECTRONICS 
ENGINEERS 

u1111111111111111111111111111111111111111111111111111111111111111111111111111111111Nlllllllllllli 

PARTICIPATE in the IMPORTANT 
COMMUNICATIONS INDUSTRY 

MICROWAVE 
Develop assembly and test 
methods for radio relay equip- 
ment. Experienced in perform- 
ance of amplifiers, modulators, 
filters and cavities operating at 
ultra high frequencies. 

FILTERS & NETWORKS 
Develop methods of manufacture. 

TEST 
Develop test facilities used in 
manufacture of communications 
and television transmission 
equipment. Basic knowledge of 
transmission theory required. 

Write Dept. E giving details of 
qualifications, experience and 

salary expected, or 
Appin in Person 

Rmplollment Department 
Mon. through Sat., 8:30 AM to 3 PM 
Bring in proof of citizenship and 
your Social Security card. Veterans 

¡, .should present discharge papers. 

o WESTERN ELECTRIC CO. 
100 Central Ave., South Kearny,N.J. 
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CHANCE VOUGHT AIRCRAFT 
builder and designer of the "Cutlass" and "Corsair", has openings for 
top level technical personnel in electronics and aerophysics for super- 
visory positions in long range development and design programs on 
piloted and pilotless aircraft. 
RELIABILITY SUPERVISOR-to supervise the establishment and main- 
tenance of optimum reliability of electronic and controls systems. 
Requires degree in electrical engineering, advanced studies in mathe- 
matics plus 7 to 8 years related experience. 
GUIDANCE SUPERVISOR-to direct a group in the analysis, design 
and development of electronic guidance systems for pilotless aircraft. 
Requires special knowledge of guidance, design and control problems. 
Requires M. S. in electrical engineering with 7 to 8 years related 
experience. 
AEROPHYSICS SUPERVISOR AND AEROPHYSICS PROJECT ENGI- 
NEERS-to direct a group in the analysis and solution of problems 
establishing requirements and specifications for electronic and control 
systems in relation to aircraft performance. Requires intensive knowl- 
edge of physics, mathematics, aeronautical engineering and highly 
specialized knowledge in the field of automatic controls. Equivalent to 
Ph.D. and 5 to 8 years related experience. 

Excellent salaries and working conditions. Housing readily available 
in Dallas area. Liberal moving allowance. Submit resume of education 
and technical experience to engineering personnel office. 

CHANCE VOUGHT AIRCRAFT DIVISION 
UNITED AIRCRAFT CORPORATION 

P. 0. Box 5907 Dallas, Tex. 

PHYSICISTS, MATHEMATICIANS 
ELECTRONIC ENGINEERS 

Looking for opportunity? We have a new laboratory in Natick, Massachusetts, devoted 
to development and design of high frequency antennas. Television, mobile communica- 
tions, radar, aircraft, and many other fields need more and better antennas. Your 
ability, complemented by ideal conditions in our laboratory, will assure your future. 

You have New facilities, specifically designed for your work 
New England living, close to America's vacationland, and work 
in a small New England community near to Boston 
The security of permanent expansion 

Ifp - Experience with microwave and servomechanisms you have ....A degree in physics, mathematics, or electronics 
....Development experience in electronics, particularly antennas 

WRITE TODAY TO: Personnel Manager 

THE WORKSHOP ASSOCIATES 
Division of The Gabriel Company Specialists in High Frequency Antennas 

135 Crescent Road Needham Heights, Massachusetts 

Position now available 
for a 

PROJECT ENGINEER 
Unusual opportunity in the 
fields of analogue and digital 
computers, special devices, and 
fundamental research. Experi- 
ence in magnetic memory sys- 
tems preferred. 
Applicants are invited to sub- 
mit their qualifications to: 

Personnel Manager 

The RAND Corporation 
1500 Fourth Street 

Santa Monica, California 

POSITIONS OPEN 
Location 

KANSAS CITY, MO. 

Electronic & Mechanical 
Engineers 

ELECTRONIC ENGINEERS: Must have consider- 
able development experience in radio transmit- 
ting and receiving equipment. Ability to 1111 
position of Senior Project Engineer a requisite. 

MECHANICAL ENGINEER: Must have develop- 
ment experience in mechanical design of elec- 
tronic or similar precise equipment. Practical and 
theoretical knowledge of materials, finishes, sheet 
metal, and machine shop design are basic re- 
quirements. Position is one of considerable re- 
sponsibility. 

SALARY: Open. 
These positions are permanent. 
Write stating educational and professional history 
direct to: 

Jay V. Wilcox, President 
WILCOX ELECTRIC COMPANY, INC. 

1400 Chestnut St., Kansas City 1, Mo. 
Dependable communications since 1931 

ELECTRONIC ENGINEERS 

SENIOR 

ELECTRONIC ENGINEERS 

Opportunities with Tracerlab, Inc. are 

available for Electronic Engineers quali- 
fied by design experience on DC and 

wide band amplifiers, low power pulse 

circuitry, computers, telemetering or al- 
lied fields. 

Tracerlab, Inc. manufactures instru- 
ments of all types for the fast growing 
field of radioactivity. Tracerlab, as one 

of the foremost leaders in this field, has 

much to offer its employees concerning 
security and opportunity for advancement. 

Men who have had complete responsi- 

bility for design of complex electronic 
instruments in a manufacturing organiza- 
tion with supervision of Junior Engineers 

and Technicians are invited to write, giv- 
ing a detailed outline of training and 

experience. Correspondence will be con- 

fidential. Selected applicants will be 

asked to come to Boston at our expense 
for an interview. 

Industrial Relations Department 

TRACERLAB, INC. 
130 High Street Boston 10, Mass. 

PHYSICISTS 
ELECTRONIC ENGINEERS 

ELECTRONIC SCIENTISTS 
MECHANICAL ENGINEERS 

The Signal Corps Engineering Labora- 
tories located at Fort Mon -no ,th, New Jer- 
sey, have a number o` atractve openings 
for physicists, electronic scientists, elec- 
tronic engineers, and mechanical engineers 
in the research and development, design, 
modification and testing of electronic 
equipment in the fields of radio and wire 
communications, radiological detection, 
meteorlogical instruments, facsimile, tele- 
vision, photography, and communications 
systems. 

Current vacancies are at nearly all pro- 
fessional levels ranging from trainee posi- 
tions for engineers and physicists just out 
of college to project and staff positions re- 
quiring considerable background of ac- 
complishment in the technical field. The 
Signal Corps Engineering Laboratories of- 
fer attractive salaries ranging from $3410 
to $8360 an unusual latitude in choice of 
research or developmental work, and a 
good opportunity to develop individual 
ideas. 

Signal Corps Engineers and scientists 
have at their command the most complete 
and finest laboratory equipment and facil- 
ities available anywhere and opportunities 
to progress professionally are virtually un- 
limited. 
Applications may be obtained from Ist and 

2nd Class Post Offices. Mail to: 

Civilian Personnel Division 
SIGNAL CORPS CENTER AND 

FORT MONMOUTH 
Fort Monmouth, N. J. 

ELECTRONICS ENGINEER-SENIOR 
Sound theoretical background and 5 to 10 
years experience desirable. Will be required 
to design and construct Special Instruments 
and Apparatus needed for research in resistors. 
capacitors. & fundamental properties of 
conductors. Permanent position electric com- 
ponents manufacturer located in Eastern II. S. 

ADDRESS D-19, P. 0. BOX 3414 
PHILA. 22. PA. 
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Wanted 

ENGINEERS 
AND 

SCIENTISTS 
Unusual opportunities for outstanding 
and experienced men. 
These top positions involve prelimin- 
ary and production design in advanced 
military aircraft and special weapons, 
including guided missiles. 

Immediate positions include: 
Weight -control engineers 
Electronic project engineers 
Electronic instrumentation engineers 
Radar engineers 
Flight test engineers 
Stress engineers 
Aero- and thermodynamicists 
Servo -mechanists 
Power plant installation designers 
Structural designers 
Electro -mechanical designers 
Electrical installation designers 
Excellent location in Southern California. 
Generous allowance for travel expenses. 

Write today for complete information 
on these essential, long-term positions. 
Please include resume of your experi- 
ence & training. Address inquiry to 
Director of Engineering. 

NORTHROP AIRCRAFT, INC. 
1009 E. Broadway 

Hawthorne (Los Angeles County) California 

ELECTRONICS ENGINEERS 

ENGINEERING PHYSICISTS 

Scveral engineers required 

for development of electronic 

circuitry, electro -mechanical 

devices, analog and digital 

computing equipment. 

Positions offer security in a 
laboratory located in desir- 

able residential area. Apply 

in writing and furnish infor- 

mation as to education and 
experience. 

JET PROPULSION LABORATORY 

California Institute of Tech. 
4800 Oak Grove Drive 

Pasadena 3, Calif. 

ENGINEERS 
DEVELOPMENT ENGIN'RS 

with major training and ap- 
plied experience in Pulse cir- 
cuits, Digital Computors, 
Counting circuits. 

DESIGN ENGINEERS 
M. E. or E. E. min. of 5 yrs. 
design experience plus 5 yrs. 
of design engineering experi- 
ence on Gun Fire Control me- 
chanisms or automatic ma- 
chines. 

DESIGN ENGINEERS E. E. 

With heavy background in ex- 
perimental work and inventive 
ability. Must be able to run a 
project to successful comple- 
tion with the aid of designers 
and draftsmen. Minimum 10 
years exp. in Electra -Mechani- 
cal work in the above field. 

OPTICAL ENGINEERS 
Must know optical theory and 
optical production methods, 
preferably Fire Control Optics 
and Design experience on Op- 
tical Instruments. 

TEST ENGINEERS 
E. E. OR M. E. 
with broad experience in Eiec- 
tro-Mechanical instrument field 
such as gunfire controls, gyro- 
scopic, devices, computors, 

rvos or synchro circuits, etc. 

CONTROL 
Instrument Co., Inc. 

67 35TH ST. BROOKLYN 
SUBSIDIARY OF 

Burroughs Add'g Mach. Co. 

RESEARCH OPPORTUNITIES 

Openings in the field of design of elec- 
tronic equipment are available to 
MATHEMATICIANS, PHYSICISTS, 
and ENGINEERS at the University of 
Michigan's Willow Run Research 
Center. 

PHYSICISTS and MATHEMA- 
TICIANS-with Bachelor's or 
Master's degrees, should also 
have a working knowledge of, 
and some experience in, elec- 
tronics. Ph.D's with electronics 
experience are especially de- 
sired. 

ENGINEERS-with experience 
in circuit development and de- 
sign on analog or digital com- 
puters, telephone switching 
equipment or cathode ray dis- 
plays are especially desired. 

Researchers are offered the oppor- 
tunity to complete the requirements for 
graduate degrees while employed at 
the Research Center. 
Salaries are commensurate with train- 
ing and experience. Applicants are in- 
vited to send a resume of education 
and experience to: 

Personnel Office 

UNIVERSITY OF MICHIGAN 
Ann Arbor, Michigan 

ATOMIC 
WEAPONS 

INSTALLATION 
NEEDS 

ELECTRONIC 
ENGINEERS 

Two to ten years' experience in research, 
design, development or test. Patent his- 

tory desirable but not necessary. A vari- 
ety of positions open for men with Bache- 
lor's or advanced degree qualified in one 

or more of the following fields: 

RELAYS 
TELEMETERING 
PULSE CIRCUITS 
UHF TECHNIQUES 
SERVO -MECHANISMS 
INSTRUMENTATION 
QUALITY CONTROL 
LOW POWER APPLICATION 
TEST EQUIPMENT RELATING TO 
ABOVE FIELDS 

TECHNICAL WRITERS 
Experienced in preparation & publication of 
standards, electronic & mechanical technical 
manuals. Engineering background necessary. 

JOB ANALYSTS 
Mechanical & electrical engineers experienced 
in job evaluation & other wage administra- 
tion activities. 

PHYSICISTS 
With pure physics background. 

STAN DAR DS 
ENGINEERS 

Experienced in writing specifications, in 
liaison work, and in correlating design in- 
formation to accepted standards. Aircraft in- 
dustry experience desirable. 

These are PERMANENT POSITIONS with 
Sandia Corporation in Albuquerque, New 
Mexico. The Laboratory is operated by Sandia 
Corporation, a subsidiary of Western Electric 
Company, under contract with the ATOMIC 
ENERGY COMMISSION. This laboratory offers 
good working conditions and liberal employee 
benefits, including paid vacations, sick leave, 
and a retirement plan. 

Albuquerque, center of a metropolitan area 
of 150,000 is located in the Rio Grande Val- 
ley, one mile above sea level. The "Heart of 
the Land of Enchantment." Albuquerque lies 
at the foot of the Sandia Mountains, which 
rise to 11,000 feet. Climate is sunny, mild 
and dry the year 'round. No housing short- 
age in Albuquerque. 

MAKE APPLICATION TO 

Professional Employment 

SANDIA CORPORATION 
SANDIA BASE 

ALBUQUERQUE, N. M. 
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METERS 
3MA DC 2'/i R -Simpson black scale $3.35 
500 Microamps, DC -21' round -Sun 4.30 
'ma. DC Fan type' scale (rem. from equIpO 3.95 
500 ma. DC 2'/' R. -General Electric 2.95 
2 amp. RF 21/4 Sq.-Simpson 3.15 
5 amp. AC 4'/ii' R. -113T 4.11 
IO amp. RF s'/J' R. -Simpson 4.95 
50 amp. AC 3'/ R. -General Electric 4.11 
3 amp. RF 31/4; R. -Weston 6.00 

MAGNETRONS 
2221A 2.137 3.131 706BY 
2)22 2238 4.131 706CV 
2326 2239 4J33 706GY 
2227 2240 5J23 714AY 
2231 2.141 5329 718AY 
2232 2348 70013 718BY 
2233 2249 700C 720B/C/DY 
2234 2356 7000 725A 
2.136 2261 706ÁY 730A 

2K23 
2K25 
2K26 
2K 28 
2K29 

KLYSTRONS 
2K33 417A 

2K54 70713 
2K55 723A 

723,1"13 
726A 
726B 
5611 

OIL -FILLED HIGH VOLTAGE 
ISOLATION TRANSFORMERS 

Pri. 460V 66 cy. Sec. 115V 200VA Insulated for 50KV 
DC -G. E. Form EIR-36'H x 13"D $125.00 

Pri. I15V 60 cy. Sec. 115V 250 VA Insulated for 35 
KV DC -G. E. Form EIR-29"H e 12'/2"D $125.00 

VOLTAGE DIVIDER 
G.E. Cat. 0248886G -I and 9001934G -I 17.246.400 

ohms 35KV 70:1 ratio wire wound shielded oll- 
Alled 40"H x 12"D $77.50 

20 LOW INERTIA SERVO MOTORS 
KOLLSMAN Type 937-0240-85/68V 100 cy 5 watts 
2650 RPM -new $12.95 
D IIvEHL, Type FPE-25.11 75V bey 4 watts - ne $34.50 

MFD 
2 
4 
4 
6 
8 

10 
8-8 

2 
4 
8 
4 

.1-.5 

OIL FILLED CONDENSERS 
VDC 

600 
600 
600 
600 
600 
600 
600 

1000 
1000 
1000 
1000 
1500 

2000 

R'd 
R'd 
R'd 

Price 
1 .69 
1.65 
1.65 
1.85 
1.85 
1.95 
1.95 
.62 
.89 

1.85 
3.25 
2.95 

87 

MFD VDC Price 
1 2000 1.95 

1-I 2500 3.85 
32 2500 15.80 
3X.2 4000 2.95 
1 5000 4.88 
.01-.03 6000 1.65 
.1 7000 1.79 
.045 16KV 4.70 
.05 16KV 4.95 
.075 16KV 8.95 
.25 20KV 18.95 

7 660VAC 4.25 
8 660VAC 4.50 

HIGH VOLTAGE TRANSFORMERS 
G.E.-Pri. 115V 60 cy Sec. 6250V 80 MA -12.5 KV 

Ins. $18.50 
G.E.-Pri. 115V 60 cy. Sec. 6250/3850/2600V 56 MA 

12.5 KV Ins $18.50 
Raytheon-Pri. 115V 60 cy. Sec. 8500/6450V CT 43 

MA Hermetically sealed $22.50 

1N21 
1N21Á 
1N21B 
1N22 

CRYSTAL DIODES 
$1.19 1N23 $1.49 1N34 

1.69 IN23A 3.25 1N38 
4.00 1N23B 5.25 1N45 
1.09 1N27 1.79 1N52 

$ .79 
1.66 
.94 

1.05 

ANTENNAS 
AT-38A/APT (70 to 400MC) $13.70 
AT-49/APR-4 (300 to 3300MC) 13.70 
D2-2 Loop antenna with pedestal 22.50 
AN -74B (125 to 150MC) 3.25 
AN -65A (P/O SCR -521) 1.50 
AN -66A (P/0 SCR -521) 1.75 
AIA-3CM conical scan 125.00 
ASB Yagi-5 element 450 to 560MC 7.00 
ASB Yagi-Double stacked 6 element 12.70 
ASA Yagi-Double stacked 370 to 430MC 29.40 

Terms 

unless 
house, 

notice. 

WESTINGHOUSE 
HYPERSIL 

TRANSFORMER 

PRI.115V. 60CY 3/4 KVA 
SEC 411 - 240V - 1.56A 

SEC 112 - 240V - I.56A 
WT. 30 LBS. 

514.50 EACH 

20% cash with order, balance C. O. D. 

rated. All prices net F.O.B. our ware- 

Phila., Penna., subject to change without 

COAXIAL CONNECTORS 

83-1AC $ .42 83 -IR $ .40 83-22AP $1.40 
83-IAP .30 83-1RTY .65 83-22R .68 
83 -IF 1.30 83-ISP .50 83-22SP 1.15 
83-1H .10 83-ISPN .60 83-168 .15 
83-IJ .80 83-1T 1.30 83-185 .15 

FULL LINE OF JAN APPROVED 
COAXIAL CONNECTORS IN STOCK 

UHF N BN BNC 

UG-7 ÚO-23 U0-37 ÚG-102 ÚO-175 UG-254 
ÚG-12 ÚG-24 130-57 ÚO-103 13G-176 UO-255 
ÚO-18 ÚO-27 U0-58 U0-104 ÚO-185 VG -260 
ÚO-19 UG-27A ÚG-85 UG-106 MX -195 ÚO-264 
UG-21 U0-29 U0-88 UG-108 ÚO-197 ÚO-274 
UG-21B ÚG-30 UG-87 U0-109 ÚO-201 ÚO-275 
UO-22 ÚG34 U0-68 UG-148 ÚO-208 U0-276 
UC -22B ÚO-98 UG-166 U0-236 UG-290 

ÚO-187 ÚO-245 ÚO-291 
ÚO-171 11G-306 

M-358 M C-277 PL -259A PL -325 
M-359 MC -320 PL -274 SO -239 
M -359A PL -258 PL -284 SO -284 
M-360 PL -259 PL -293 TM -201 

93-C 49120 D-183950 ES -685896-5 
93-M 49121A D-188132 ES -889172-1 

TYPE "J" POTENTIOMETERS 
Resin. 

60 
60 

100 
200 
250 
500 
500 

500 
650 
1K 
2K 
2500 
4K 
51( 

Shaft 
SS 
9/16' 
SS 
SS 
1/8' 
SS 
5/16' 
1/2' 
5/8' 
1/2' 
SS 
3/8' 
SS 
SS 
SS 

Resta. 
5K 
5K 
5K 

10K 
10K 
10K 
I5K 
15K 
20K 

25K 
30K 
40K 
SOK 
50K 

Shaft 
1,4' 
3 8' 
1'2' 
SS 
3,'8' 
L'2' 
SS 
1/2' 
SS 
SS 
I/4' 
1 1/8' 
SS 
SS 
1/4' 

Reels. Shaft 
50K 3/8' 
50K 1/2' 

100K SS 
150K 1/2' 
200K 3/8' 
250K SS 
250K 3/4' 
2501( 3/8' 
500K SS 
500K 1/4' 
500K 7/16' 
I Meg 

e* 
SS 

2.5 
5 Meg SS 

SS 

DUAL "JJ" POTENTIOMETERS 
50 SS 500 SS I Meg SS 

100 SS 11K SS 2.5 Meg SS 
250 SS 2500 SS 5 Meg SS 
330 SS 110K SS IK/25K 3/8' 

TRIPLE JJJ POTENTIOMETERS 
1001(/100K/10OK-a/e" 20K/150K/15K-'/e" 

SOUND POWERED TELEPHONES 
U. S. NAVY TYPE M HEAD AND CHEST SETS 

U.S.I. A-260 W.E. 0-173813 
A.E. GL832BAO 

ANY TYPE -$14.88 EACH 
TS -10 Type Handsets $8.92 ea. 

F. W. BRIDGE SELENIUM RECTIFIERS 
AC Volta Input - 18 
DC Volte Out - 14.5 

1.3 Amps $3.85 
2.4 Amps 4.95 
6.t Amps 7.75 

13.0 12.75 
17.5 15.75 
26 22.75 
39 35.50 
52 
70 49.50 I 36 

AC Volta Input - 40 
DC Volts Out - 34 
0.6 Amps $4.60 
1.2 5.95 
3.2 8.95 
6.0 15.50 
9.0 17.50 

12 26.95 
18 32.50 
25 42.50 

55.50 

130 VAC 1/2 WAVE STACKS 
`75MÁ S .8ri 150MÁ $1.30 1250MÁ $1.75 
í00M.1 1.101200MÁ 1.57 400MÁ 2.60 

GENERATORS 
Eclipse -Pioneer type 716-3A (Navy Model NEA-3A) 

Output -AC 115V 10.4A 800 to 1400cy. I (A: DC 30 

Volts 60 Amps. Brand New $38.50 
Eclipse -Pioneer type 1235 -IA. Output -30 Volts 

DC 15 Amps. Brand New -Original Packing $15.50 

3 PHASE INVERTERS 
Voltage and Frequency Regulated 

Eclipse Pioneer Type 12121A 
PC 1 put -21 Volts IA Amps 
AC Output -115 Volts 1.25 Amps 3 Phase 

250 VA 0.7 P.F. 400 Cycles 
12.000 RPM 65°C Temp. Rise 

Brand New $225.00 

20 Amps. 
TS -127/U Freq. Meter w/spares 
TS-143/CPN Oscilloscope 
Dumont 175A Oscilloscope 
LM -20 Frequency Meter 
Gen. Radio 757 -PI Power Supply 
TS-6/AP Frequency Meter 
I -130A Signal Generator 
A.W. Barber Labs. VM -25 VTVM 
TS-I0A/APN Delay Line Test Set 
TS-19/APQ-5 Calibrator 
REL W-1158 Frequency Meter 160-220 MC $32.95 
CWI.60AAG Range Calibrator for ASB, ASE. ASV 
and ASVC Radars $39.95 
CRV-I4AAS Phantom Antenna for Transmitters up 
to 400 MC $11.75 
3 CM. Pickup Horn Antenna $9.95 
I -138A Signal Generator -I0 cm '$185.00 

All items New Except Where noted (Exc. Used 
Condition) 

TEST EQUIPMENT 
1.222A Signal Generator $79.50 
I -72K Signal Generator $48.50 
Vibrotest Mod. 218 M egger $45.00 
C -D Quietane Filter Type IF -16 110/220V AC/DC 

$9.00 
$69.50 
$95.00 

$225.00 
$49.50 
$27.00 
$42.00 
$85.00 
$86.00 
$45.00 
$75.00 

MISCELLANEOUS EQUIPMENT 
Amperex 1698 Gamma Counter $ 9.87 
Powerstat 1226-115/230V Input -0-270V out 

(d 9 amp 37.00 
EIMAC 35 TG Ionization Gauge 5.95 
ATR Inverters 6VDC to 110 VAC 60 cy 75W 22.95 
I D-6/APN-4 Indicator 29.50 
R-7/APS-2 Receiver 49.50 
R-78/APS-15 Receiver 49.50 
FL -8 1020 cycle Alter 1.75 
RM -29 remote control unit 8.95 
RM -14 remote control unit 8.95 
RTA-IB 12/24 V dynamotor 40.00 
BC-1206-CM2 Receiver 12.95 
CY-230/MPG-I Radar Console 575.00 
G.E. Type 1P-1 portable current transformer 32.50 
ASB-4 Radar equip. Complete 69.75 
T-9/APQ-2 less tubes 16.50 
RCA AVR-15 Beacon Recur 15.50 
TBY Trans -Recur 29.95 
Pioneer Type 800-IB Inverters-28VDC to 120V 

800 cy 7 amp AC (used) 22.65 
G.E. Inverter-28VDC to 120 VAC 800 cy 

750VA I 39.50 

Navy SD -3 Radar complete 1200 00 
Navy DP -14 Direction Finder complete 385.00 

PULSE TRANSFORMERS 

UTAH 92 
G.E. 68G-627 
G.E. 68G828 
G.E.68G929G1 
G.E. 80G13 
G.E. K -2469A 
G.E. K-27446 
AN/APN-9 (901756-501) 
AN/APN-9 (901756-502) 
AN/APN-9 (352-7250) 
AN/APN-9 (352-7251) 
Westinghouse PH -1 
Westinghouse 132-AW 
Westinghouse 139DW2F 

UTAH 
9318 
9340 
9350 

Westinghouse 232-AW2 
Westinnhouse 232 -BW -2 
AN/APN-4 Block Osc. 
Philco 352-7149 
Philco 352-7150 
Philco 352.7071 
Philco 352-7178 
Raytheon UX7350 
W.E. D-161310 
W.E. D.163217 
W.E. D-163325 
W.E. D-164661 
W.E. KS9563 

AN/APA-23 RECORDER 
Sweeps any receiver through its tuning range and 

permanently records frequency and time of received 
signals on paper chart. Power input -(motors 27V 
DC I.SA, and (recorder) 80/I I5V AC 60.2600 cy 
135W. 

Originally designed to record pulse or sine -wave 
modulated signals received by AN -APR -I. AN/APR- 
2, AN -APR -4. AN/APR-5, BC -348. S-27, SX-28. 
BRAND NEW $147.50 

SPRAGUE PULSE NETWORKS 
7.5 E3 -I -200-67P. 7.5 KV. "E" Circuit 1 Microsec. 

200 PPS, 67 ohms Imped. 3 sections $4.30 
7.5 E3 -3-200-67P. 7.5 KV. "E" Circuit 3 microsec. 

200 PPS. 67 ohms Imped. 3 sections $6.75 
7.5 E4 -I6 -60.67P. 7.5 KV. "E" Circuit 4 sections. 

16 microsec. 60 PPS. 67 ohms Imped $8.25 
15 E4 -91.400.5&P. 15KV. "E" circuit .91 microsec. 

400 PPS, 50 ohms imped. 4 sections $12.00 
15-A-I.400.50P, 15KV. 'A" Circuit, I microsec. 

400 PPS. 50 ohms imped $37.50 
15 E7 -2-200-50P. I5KV "E" Circuit, 2 microsec. 

200 PPS. 50 ohms imped., 7 sections $42.00 

THYRATRONS & IGNITRONS 
OA4G 
CIA 
1021 
2A4G 
2B4 

áC23 
3C31 
4C35 
C5ß 
9(:22 
('6J 
PG -17 
FG -33 

FG -41 FG -271 722A 
FG -57 393A 873 
FG -67 394A 884 
FG -81A GL -415 885 
91 KU -610 1665 
FG -95 KU -623 1904 
FG -105 KU -628 2050 
Fx.-166 KU -6.34 2051 
FG -172 WL -652 5550 
FG -178 WL -672 5551 
RX233A WL -677 5552 
FG -235A WL -681 5557 

L[CTRONIC `RESEARCH LABORATORIES 
715-19. ARCH ST PHILA. 6, PA. 
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SEARCHLIGHT SECTION 

GUARANTEED 
BRAND 

NEW 
LECTRONIC RESEARCH STANDARD 

BRANDS 
ONLY 

TUBE SPECIALS 
Receiving 6AC7W .. 3.25 6SH7GT. .99 12SN7GT .99 Cathode Ray GL -415/ 31324.... 5.25 WE -249C 3.50 804 8.95 

Tubes 6AD6G .98 6SJ7.... .89 12507GT .79 Tubes 5550... 39.50 3B24W .. 7.95 WE -252A 5.65 805 4.50 
sl024 

.. 
6AD7G.. 1.39 6SJ7GT . .89 12SI17GT .89 2API.... $9.73 KU -610.. 12.50 3625.... 4.50 WE -254A 5.90 806 24.50 Á .... 

74 
6AE6G .. 
6AF6G.. 

.89 
1.19 

651(7.... 
6SK7GT. 

.89 

.89 
12X3.... 
12Z3 

1.19 
.89 

2AP5.... 9.75 
3API.... 10.25 

KU -623.. 39.50 
KU -628.. 22.25 

3B26.... 3.75 
3B27.... 3.95 

WE -257A 
WE -271A 

3.77 
6.75 

807 
808 

1.70 
2.65 

lA3 .99 6AG5.... 1.19 6SL7GT . 1.05 14A4.... 1.32 3AP4.... 10.25 KU -634.. 39.50 3C24.... 1.85 WE -275A 6.95 809...... 2.40 

lÁ6GT 
.72 6AG7.... 

6AH6.... 
1.59 
1.56 

6SN7GT. 
6SN7WGT 

.79 
2.30 

14A7.... 
14B6.... 

1.09 
1.09 

3BPI.... 7.95 3CPI.... 2.25 
WL -652/ 

5551... 62.50 
3D21A... 1.98 
3E29.... 14.50 

WE -283A 
WE -285A 

4.25 810 
5.57 811 

10.95 
3.60 

1A7GT.. 1.10 6/135.... 2.50 6S07.....75 1488.... 1.09 3DPI.... 4.85 WL -672.. 22.00 4-125A.. 29.50 WE -286A 7.90 813 9.50 
lAB5.... .96 6AKS.... 1.83 6S T. .75 14C5.... 1.29 3DPIA... 6.75 WL -677.. 39.50 4A1 1.18 WE -294A 5.75 814 3.95 
1B3GT. - .99 6AKSW .. 3.05 6S 7.... .81 14C7.... 1.15 3EPI.... 4.95 WL -681/ 41322/ WE -301A 5.95 815 2.75 
1B4P.... 1.17 6AK6.... .99 6SS7.... .99 14E7. . . . 1.29 3FP7.... 2.95 5550... 39.50 EL -SB . 8.95 304TH . . . 15.00 816 1.45 
1CSGT .. .99 6AL5.... .69 6ST7.... 1.25 I4F7.... 1.09 3GPI.... 4.95 722A . . . . 3.75 4B24.... 5.75 304TL... 15.00 826 1.45 
106 6ALLS5W 2.90 6T7G.... 1.09 14117.... 1.15 3HP7.... 4.91 873/973.. 12.15 4B25/ 307A.... 5.50 828 13.48 
1C7G.... 
1DSGP. . 
1D7G.... 

.69 

.69 

.69 

.69 

.. 
A06. 

623 5.... 
.89 
.79 
.79 

6Ú5 
6U7G 

1.19 
.88 

1437 
14N7 
1407 

1.29 
1.29 
1.09 

4APIO... 4.75 
5API.... 3.75 
SAP4.... 4.75 

884 1.85 
885 1.90 
1665 1.80 

EL-6CP 8.95 
4E27.... 17.25 
4236 150.00 

WE -309A 
WE -310A 
WE -313C 

6.43 
7.50 
4.13 

829 
829A . . . 
8296 . . 

9.95 
14.50 
14.50 

1D8GT.. 1.17 6AS6.... 3.65 6V6 1.60 14R7 . 1.29 5BPI.... 5.75 1904 13.95 4.138 120.00 316A . . . . .89 830B.... 3.95 
1ESGP. . 1.17 6AS7G 4.53 6V6G.... .89 14W7.... 1.29 SBP4.... 5.75 

2050 
4250 375.00 327A.... 4.25 832 7.95 

1F4 .69 
. . 

6AT6.... 6V6GT . . .79 14X7.... 1.29 SCP1.... 4.95 1 1.10 4352 400 00 WE -331A 9.75 832A.... 9.95 
1FSG.... .69 6AU6.... 

.63 6W4GT.. .72 19 .89 SCP7.... 5.50 Transmitting 5D21.... 26.50 WE343A.185.00 836 3.50 
1G4GT. .69 6AV6.... 

.69 
.63 6W6GT.. .99 19T8..-. 1.16 5FP7.... 2.85 & Special 5323 24.50 35OB.... 4.95 837 1.58 . 

1G5G .69 6B4G.... 1.60 6X4 .59 22 1.16 5HPl.... 5.75 Purpose Tubes 5329 18.50 354C.... 19.50 838 3.25 . . . 

1G6GT. .69 685 1.20 6XSGT. . .59 24A .79 5HP4.... 5.75 0A2 $1.69 6A116.... 3.35 WE -356B 5.45 841 .49 . 

1H4G .89 
1.99 

6Y6G.... 1.19 25A6. 1.16 5JP1.... 26.50 
0A3 

1.51 6C21. . . . 29.50 361A.... 4.75 843 .59 . . . 
iHSGT. .74 6B8 6ZY5G . . .89 2SL6GT . .89 5JP2.... 26.50 0B2 1.88 6C24.... 52.50 371A.... .95 845 5.75 . 1H6G... .99 6B8G.... .85 7A5 1.08 

1.89 
26 .79 5JP4.... 26.50 063 1.29 624 6.95 371B .... .95 849 29.50 

IH6GT.. 1.10 6BA6.... .72 7A6 27 .69 SLPI.... 19.75 0C3 1.20 7-7-11... 1.19 388/1.... 2.95 851 45.00 
126G.... 
1J6GT... 

.99 
1.10 

6BA7.... 
6BC5.... 

.96 

.88 
7A7 

.89 
D7 . . . . 

30 
1.35 
.72 

5LP5.... 19.75 
5MP1 ... 10.65 

OD3 1.15 
1B21A 2.85 

10T1.... .88 
10Y .45 

417A . . . . 

434A.... 
16.95 
4.35 

852 
860 

22.60 
4.95 

11.4 .74 66E6.... .72 7AD7.... 1.44 30 Spec.. .48 7BPI.... 8.75 1B22.... 3.25 
2.95 

446 1.95 861 24.50 
1LA4.... 1.10 613G6G. . 1.92 7AH7.... 1.08 31 .62 7ßP7.... 7.95 1623.... 9.95 15R 446A .... 1.95 864 .39 
iLA6.... 1.10 6BH6.... 7B4 .89 32 .99 7BP12... 14.95 1824 REL-21.. 2.25 4466.... 2.25 865 1.28 
1LB4.... 1.10 6BQ6GT. 

.99 
1.26 765 .89 

32L7GT 1.99 
7ßP14... 14.95 (West) 12.95 24G 1.85 450TH... 42.50 866A . . . . 1.48 

1LC5.... .99 6C4 .65 7B6 89 7CP1.... 14.95 1B24 11K-25... 3.82 450TL . . . 42.50 8696.... 29.50 
1LC6.... 1.10 6C5 .75 7B7 .89 34 .99 9CP7.... 12.85 Syyly) . 18.95 FG -32/ 471A/ 872A.... 2.95 
1LD5.... 
ILE3.... 1.10 

1.10 
6B6.... 6C9 :88 

768 .89 35/51.... 
35A5.... 

.79 

.89 
9LP7.... 9.95 
10BP4... 18.50 

1B26.... 3.75 
1B27.... 19.50 

5558... 6.75 
RK -34... .49 

1821A. 
SS -S01.. 

2.75 
12.50 

874 
876 

1.45 
1.60 

ILH4.... 1.10 6C8G.... 1.35 7C5 .89 3585.... .99 10FP4... 24.50 1B29.... 2.90 35T 4.95 S03AX... 1.65 878 185 
1LN5.... 
1N5GT .. 

.91 

.93 66CDD6G 
. 

2.88 
7E5 
7E6 

1.20 
.79 

35W4.... 
35Y4 .... .55 

.89 
12DP7... 16.50 
12GP7... 16.50 

1832.... 3.95 
11135 . . . . 12.50 

35TG.... 4.95 506AX... 
REL-36.. .78 507AX... 

1.47 
1.47 

954 
955.... 

39 
49 

IN6G.... .97 6D8G.... 7E7 1.06 35Z4GT . .69 12HP7... 16.50 1642.... 9.80 RK -47... 4.92 527. .... 12.25 956.... . .19 
IP5GT .. .99 6E5 

.99 
1.10 7F7 1.09 35ZSGT . .59 902P1... 9.95 1H20.... .88 EF-50... .79 530 17.20 957 t'r 

105GT.. .99 36 .69 905 4.45 2B22.... 2.20 VT-52 531. .... 8.25 958A .... .69 

1RS 

1Sb 
1T4 

14T . 
11 lus 
IV 

.89 

.93 

.93 

.93 

.81 

6F6 
6F6G.... 
6F7 
6F8G 

6H6G6 . . 

6H66J5 GT 

635G 

.99 

.99 
1.05 
1.60 
1.06 

:85 

.64 

7G7 
7H7 
737 
7K7 
7L7 
7pN77 

7S7 
7V7 

1.32 
.99 

1.32 
1.32 
1.32 

1.99 
1.32 
1.32 

37 
38 
39/44 
41 
42 
43 

4465Z5GT 

.69 

.59 

.89 

.89 

.79 .99 

Photo Cells 1P24.... $1.27 995 19 1.95 
923 1.35 
927 1.85 
931A 6.95 
1645 1.95 

2C21.... .75 2C22.... .75 
2C26.... .49 
2C26A . . . .49 
2C34.... .49 
2C39.... 22.00 
2C40.... 8.95 
2C42.... 26.50 2C43.... 22.50 

(Brit) . .36 
53A 5.60 
RK -S9 2.44 
RK -60 1.95 
RK -63. . 22.50 
72 1.32 

VR -75/ 
1.32 

0A3 1.51 

532A.... 
559 
561 
HY615 . 

WL670A 
700B 
700C . . . 

700D. 
702A 

3.95 
2.20 
3.50 
.49 

8.70 
24.50 
24.50 
24.50 
2.95 

959 
991 
CK-1005 
(:K-1006 
1201 
1203 
1291 
1294 
1799 

.69 

.40 

.79 
2.50 
1.20 
.69 
.69 
.69 
.69 

1X2 
2A3 

1. 
1.28 662.16GT.. 1.19 

7W7 
7Y4 

1.32 
.89 

47 
48 

.99 
60 

Thyratrons & 
Ignitrons 

2C44 . . . . 1.50 
2C46.... 29.50 

75T 5.80 
VR -78 .64 

702B.... 
703A .... 4.25 

6.95 
1602 
1613 

2.25 
.95 

9 637 .99 724 .89 50 1.41 OA4G... $1.32 2C51.... 5.75 VR -90/ 704A.... .95 1616 1.07 
2A7 

2117 

.89 

.79 
6J7GT. . . 
638G.... 

.79 
1.28 12A 

.45 SOAS.... 
50135.... 

1.09 
.88 

EL -CIA. 4.75 
2A4G.... 1.25 

2E22.... 1.85 
2E24.... 4.10 

OB3... 1.29 
VR -98 

705A .... 
706AY... 

2.75 
45.00 

1619 
1622 

.39 
2.30 

E5 % 6KSGT. . .99 I2A6.... .89 S0C5.... .88 2B4 2.10 2J21A... 9.95 (BR).. 29.90 711613Y. . . 45.00 1624 1.95 
2X2 .89 6K6GT.. I2A6GT . .79 50L6GT . .79 2D21.... 1.80 2322 9.95 C100E... 2.30 706CY . . . 45.00 1625 .45 

êAX42A. 
. . 

1.85 8.5 6K7G. - . 

.69 88 

.88 
12A7.... 
I2A8GT . 

1.16 
.89 33Y6GT 

. .92 3C23.... 9.95 
3C31'EL- 

2226 26.50 
2.127 24.50 

100R.... 2.90 
100TH... 10.25 

706FY... 
7O6GY . . . 

45.00 
45.00 

1626 
1629 

39 
.39 

I.96 
I2AH7GT 1.32 55, .99 C1B... 3.95 2331 39.50 WE -101D 1.65 707A.... 9.95 1630 .95 

3Á/GT. . 4.s5 6K8 GT. . 12AT6... .59 L55B.... .32 3C45.... 17.50 2232 42.50 WE -101F 3.62 7078.... 22.50 1631 1.38 
3137 .69 6LSG.... 1.06 12AT7... 1.15 4C35.... 28.75 2.133 39.50 VR -105/ 708A.... 4.85 1636 3.10 
3C6 

1.69 
6L6 2.13 12AU6... .79 57 .89 EL -05B . 9.95 2J34 39.50 0C3... 1.20 709A.... 4.87 1638 .70 

3D6 6L6G.... 1.99 12AU7... .95 58 .89 5022.... 53.45 36 50 WE-1I3A 1.32 710A.... 1.70 1641 1.95 

1.93 
6L6GA. - 1.75 12AV6... .63 59....... 1.24 C6.1 ..... 6.95 2J 37 13.70 WE -117A .95 713A.... 1.45 16.42 .75 3LQQ4F44... 
6L7 1.08 12AX7... 1.08 70L7GT . 1.52 FG -17/55575.25 2338 17.50 WE -124A 3.80 7I4AY - . . 6.95 1644 1.17 

. . 
1.93 

6L7G.... .95 12ßA6... .72 FG -33... 17.50 2.139 49.50 VT -127A. 3.60 715A .... 6.75 1960..... .70 303GT 
6N7 1.44 12BA7... .95 76A .89 FG -41... 122.50 2J41.... 175.00 VR -I50/ 715B . . . . 12.75 UX-6653. .65 

3V4 
5A24 

.93 

.69 
6N7GT . . 

6PSGT. . 

1.20 
.96 

128E6. . . .70 76 
.69 

FG -67... 14.80 
FG -81A.. 4.95 

2248 27.50 
2.149 39.50 

OD3.., 1.15 
FG -190.. 12.15 

715C.... 
717A.... 

26.50 
1.47 

7193 
8011 

.75 

.87 
ST4 
5U4G 
SV4G 

1.92 
.69 

1.20 

607 

6R07G 6 

.99 

.99 

12R5GT. 
12H6 .... 
12J5GT.. 

.79 
.69 
.69 

7978 

.79 

.65 
F1 G-95/ 

7.85 

5560... 25.00 

2355 87.50 
2256 150.00 
2361 45.20 

203A . . . . 7.40 
203B.... 6.33 
204A.... 49.50 

WE -719A 
721A.... 
723A.... 

26.50 
4.90 
9.95 

8012 
8013 
80t3A 

2.60 
2.75 
4.90 

5W4 .82 667 1.06 121(8.... .99 81 1.41 FG -104/ 2K23.... 37.50 WE20S 1.85 723A/B.. 16.95 8014A... 29.50 
5X40... .87 6S7G.... .99 12O7GT . .89 82 1.19 5561... 24.60 21(25.... 33.50 CE -206.. 3.15 724A .... 3.22 8020 1.39 
5Y3GT . . 

5Z3G.... 
5Z4 

.59 

.87 
1.20 

6SA7.... 
6SA7GT. 
6SB7Y... 
6SC7.... 

.99 

.89 
1.05 
1.20 

1255237... 
12SA7GT 
12SF5... 
12SFSGT 

.89 
.89 
.79 
.79 

83 
83V 
84/6Z4 

1.59 
1.45 
.79 

FG -105.. 19.50 
FG -166.. 95.00 
FG -172.. 39.50 
FG -178.. 14.50 

2K26.... 135.00 
2K28.... 34.50 
2K29.... 26.00 
2K33.. . . 295.00 

211 .75 
212E 42.50 
WE -215A .24 
221A 1.95 

72413 .... 
725A.... 
726A.... 
726B.... 

3.22 
8.95 
8.50 

29.50 

8025 
9001 
9002 
9003 

6.95 
1.75 
1.50 
1.75 

6A3 
1.35 

6SC7GT. 
6SD7GT. 

1.05 
1.10 

12SF7... 
12SG7... 

.79 

.99 
85 
89V 

.79 RX-233A 3.95 
FG -235A/ 

2K45.... 145.00 
2K54.... 135.00 

227A/ 
5C27.. 4.60 

730A.... 
731A.... 

25.00 
2.45 

9004 
9005 

.55 
1.95 

6A6 
6A7 
6AB7 
6ACSGT 

1.17 
1.05 
1.39 
1.35 

6SF5GT. 
6SF7.... 
6SG7.... 

.80 

.69 

.91 

12SH7.-. 
12SJ7... 
12SJ7GT 
12SK7... 

.89 
.89 
.89 
.81 

117L7GT 
117P7GT 
1I7Z3... 

.55 
1.89 
1.89 
.74 

5552... 94.50 
FG -271/ 

5551... 62.50 
393A.... 6.75 

2K55.... 135.00 
2X2A.... 1.85 
3622/ 

EL -IC. 2.95 

WE -231D 2.25 
232CH .. 240.00 
WE -244A 5.20 
WE -245A 2.35 

WL -787.. 
788Y .... 
800 

9.80 
1.40 
1.88 

9006 
189048 
189049 

.35 
4.79 
3.79 

6AC7. . . . 1.45 6SH7.... .99 12SL7GT 1.03 117Z6GT .97 394A .... 4.77 3B23.... 4.75 WE -24941 3.50 893A 3.87 18469F.-.--.' 2.69 

SYNCHROS 
ARMY ORDNANCE,, NAVY ORDNANCE AND COMMERCIAL 

SIZE 1, 3, 5, 6, 7 AND 8 GENERATORS, MOTORS, CONTROL TRANSFORMERS, 
DIFFERENTIAL GENERATORS AND DIFFERENTIAL MOTORS IN STOCK. 

AY -101D 1G 5F 7DG N C-44968-6 
AY -120D 5B 5G 7G X C-56701 
AY -130D . CT 5N A 2J1F1 C-69405-2 
1CT 5D 6DG B 2J1G1 C-69406-1 
1F 5 D G 6G M 2J1H1 C-78:48 

SEND FOR COMPLETE LISTING 

Terms 200o cash with order, balance C. O. D. 

unless rated. Al! prices net F.O.B. our ware- 

house, Phila., Penna., subject to change with- 

out notice. 

C-78249 C-71":54 
C-78410 C-78670 
C-78411 
C-78415 
C-79331 

SYNCHRO CAPACITORS IN STOCK 

LECTRONIC RESEARCH LABORATORIES 
715- 19 ARCH ST. PHILA. 6, PA. 

Telephones - MARKET 7- 6771 - 2 - 3 
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SEARCHLIGHT SECTION 

WILLIAM GREENBERG DAVID GREENBERG 

ANNOUNCE THE MERGER OF THEIR 

RESPECTIVE FIRMS 

WILGREEN 
INDUSTRIES 

99 MURRAY ST. N. Y. 7, N.Y. 
TELEPHONES WORTH 2-7423-4-5 

NEW PHONES WORTH 4-2490-1-2 

THIS MERGER CREATES ONE OF THE LARGEST 

DIVERSIFIED STOCKS OF 

AN CONNECTORS 
We take this occasion to thank our many 
customers throughout the industry for their 
patronage. This merger has made our service 
even more efficient. Faster deliveries are 

assured. 

PURCHASING AGENTS: MAKE USE OF OUR 
TRANSMITTING AND RECEIVING TUBE DEPARTMENT 

K -RK -PL CONNECTORS 
"K" & "RK" 

WK 
-1- 

M.2 
C.3 
-4- 

S.4 
-6- 

SK 
C.2 
L.3 
C.7 

AVAILABLE AT 

S.2 C.8 THIS TIME 
V.7 -9- 
C.9 -12- FK V.15 

M.10 
C.16 D.2 B.18 

-19- NK M.3 

L.5 V.3 I K 
GK s.10 L.5 
.1- -12- -10- V.9 

C.3 M.16 
11.14 -26- 

5.3 L.20 
C.4 C.23 L.15 R.26 

M.5 -27- G.15 M.30 

"K" & "RK" 
LK SHELLS 
N.27 
L.36 
-37- 

A.53 

AK 
D-39 
G.52 

AF 
C.8 
D.2 
D.4 
T.8 

21 
21.0 
22 
22.0 
23 
23.0 
24 
24.0 
31.S 
31.SL 

32.S 
32.SL 

PL 
PL -U -9-U 

PL -112 

PL -122 

PL -123 

PL -147A 
PL -149 

PL -151A 
PL -152A 
PL -153A 
PL -156A 
PL -P-200 

PL -208 

PL -213 

PL -216 
PL -Q-227 
PL -P-230 

PL -Q-230 
PL -254 

PL -P-256 

PL -P-257 

PL -259A 

356 
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DISCOUNTS AND lAVING0S 
OF 25 4Q -6O% 00 h 

CONNECTOR 
INSERTS AVAILABLE AT THIS TIME 

ITEMS IN ITALICS HAVE BEEN RECENTLY ADDED TO OUR INVENTORY 
8S -1P 16S -4S 18-15S 20-lOS 22-9S 24-7P 28-7P 32-3S 36-10P 
8S -1S 16S -5P 18-16P 20-11P 22-10P 24-7S 28-7S 32-5P 36-10S 
IOS -2P 16S -5S 18-16S 20-11S 22-10S 24-9P 28-8P 32-5S 36-11P 
10S -2S 16S -6P 18-17P 20-12P 22-11P 24-9S 28-8S 32-6P 36-11S 
l OSL-3P 16S -6S 18-17S 20-13P 22-11S 24-lOP 28-9P 32-6S 36-12P 
10SL-3S I6S-8P 18-18P 20-13S 22-12P 24-lOS 28-9S 32-7P 36-12S 
10SL-4P 16S -8S 18-18S 20-14P 22-12S 24-11P 28-10P 32-7S 36-14P 
10SL-4S 16-15P 18-20P 20-14S 22-13P 24-11S 28-10S 32-8P 36-14S 
IOSL-656P 16-15S 18-20S 20-15P 22-13S 24-12P 28-11P 32-8S 36-15P 
10SL-6565 16-16P 18-22P 20-15S 22-14P 24-12S 28-11S 32-9P 36-15S 
12S -1P 16-16S 18-22S i 20-16P 22-14S 24-15P 28-12P 32-9S 36-16P 
12S -1S 16-2P 18-23P 20-16S 22-15P 24-15S 28-12S 32-lOP 36-16S 
12S -2P 16-7P 18-23S 20-17P 22-15S 24-16P 28-13P 32-lOS 36-17P 
12S -2S 16-7S 18-24P 20-17S 22-16P 24-16S 28-13S 32-13P 36-17S 
12S -3P 16-9P 18-24S 20-19S 22-16S 24-18P 28-14S 32-13S 36-18P 
12S -3S 16-9S 18-25P 20-20P 22-17P 24-18S 28-15P 32-14P 36-18S 
12S -4P 16-10P 18-25S 20-20S 22-17S 24-19P 28-15S 32-14S 36-19S 
12S -4S 16-lOS 18-26P 20-22S 22-18P 24-19S 28-16P 32-16P 36-20P 
12.5P 16-11P 18-26S 20-23P 22-18S 24-20P 28-16S 32-16S 36-21P 
12-5S 16-11S 18-27P 20-23S 22-19P 24-20S 28-17P 32-18P 36-21S 
12S -6P 16-12P 18-27S 20-24P 22-19S 24-21P 28-17S 32-18S 36-646P 
12S -6S 16-12S 18-28P 20-24S 22-20P 24-21S 28-18P 32-19P 36-697P 
14S -1P 16-13P 18-28S 20-25P 22-20S 24-24P 28-18S 32-19S 36-697S 
14S -I S 16-13S 18-29P 20-25S 22-21S 24-24S 28-19P 32-20P 36-799P 
14S -2P 18-1P 18-29S 20-26P 22-22P 24-25P 28-19S 32-20S 36-799S 
14S -2S 18-1S 18-30P 20-26S 22-22S 24-25S 28-23P 32-101P 40-1P 
14S -4P 18-2P 18-30S 20-27P 22-23S 24-26P 28-20S 32-101S 40 -IS 
14S -4S 18-2S 18-31P 20-27S 22-24P 24-26S 28-21P 32-102P 40-2P 
14S -5P 18-3P 16-315 20-28P 22-24S 24-28P 28-21S 32-102S 40-6P 
14S -5S 18-3S 20-1P 20-28S 22-27P 24-28S 28-22S 32-722P 40-8P 
14S -6P 18-4P 20 -IS 20-29P 22-27S 24-684P 28-684P 32-7225 40-9P 
14S -6S 
14S -7P 
14S -7S 

18-4S 
18-5P 
18-5S 

20-2P 
20-2S 
20-3P 

20-29S 
20-30P 
20-30S 

22-30P 
22-30S 
22-32P 

24-6845 
24-691P 
24-691S 

28-684S 
28-693P 
28-693S 

32-810P 
32-810S 
32-811P 

40-9S 
40-11P 
40-11S 

14S -9P 18-6P 20-3S 22-1P 22-32S 24-710P 28-695P 32-811S 40-13P 
14S -9S 18-6S 20-4P 22-15 22-36P 24-710S 28-695S 36-1P 44-1P 
14S -10P 18-8P 20-4S 22-2P 22-36S 24-835P 28-702P 36 -IS 44-1 S 
14S -10S 
14S -11P 

18-8S 
18-9P 

20-5P 
20-5S 

22-2S 
22-3P 

24-1P 
24-1S 

28-1P 
28-1S 

28-702S 
28-745P 

36-2P 
36-2S 

44-2P 
44.2S 

14S -11S 18-9S 20-6P 22-3S 24-2P 28.2P 28-745S 36-3P 44.4P 
14S -12P 18-lOP 20-6S 22-4P 24-2S 28-2S 28-840P 36-3S 44-4S 
14S -12S 18-10S 20-7P 22-4S 24-3P 28-3P 28-840S 36-6P 44-5P 
14-3P 18-11P 20-7S 22-5P 24-3S 28-3S 28-852P 36-6S 44-5S 
14-3S 18-11S 20-8P 22-5S 24-4P 28-4P 28-852S 36-7P 44-6P 
16S -IP 
16S -I s 
16S -3P 

18-12P 
18-12S 
18-13P 

20-8S 
20-9P 

22-6P 
22-6S 
22-8P 

24-4S 
24-5P 
24-5S 

28-4S 
28-5P 
28-5S 

32-1P 
32-1S 
32-2P 

36-7S 
36-8P 
36-8S 

44-6S 
44-9S 
48 -IP 

16S -3S 18-13S 20-9S 22-8S 24-613 28-6P 32-2S 36-9P 48-1S 
16S -4P 18-15P 20-10P 22-9P 24'-6S 28-6S 32-3P 36-9S 48-3S 

WE SPECIALIZE IN PROMPT DELIVERY 

3108-B 

AN 3108-A 

AN 3106 

AN 3102 

AN 3101 

AN 3100 

AN 3057 

SPECIAL ATTENTION REEN TO `ADO" ORDERS 

99 MURRAY ST. N.Y.7,N.Y. 

TELS. WORTH 2-7423-4-5 

INDUSTRIES NEW PHONES WORTH 4-2490-1-2 
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W., GOT A PROBLEM? 

HARMAR can solve it for you! 

W.-//1414, ite.? 
HARMAR has MILLIONS of parts for emergency requirements-many 

manufacturers depend on HARMAR when their regular sources fail 

YES, if you are facing an alarming shortage of critical electronic ma- 

terials, odds are that Harmar has just what you're looking for! 

Whatever your requirements ... civilian or military CONTACT 
HARMAR, when you need components. From sample lots to produc- 
tion quantities, your orders can be shipped immediately, and prices 

are reasonable. 

Remember when you deal with Harmar, you deal with principles- 
Harmar owns every item it offers for sale. 

LISTED ARE FEW OF MANY ITEMS AVAILABLE! 

ANTENNAS INSULATORS COILS 

RESISTORS TUBES RECEIVERS 

TRANSFORMERS METERS KEYS 

DYNAMOTORS CONTROLS HEADSETS 

CONDENSERS SWITCHES BREAKERS 

CABLES AND CORDS JACKS RADAR 

SOCKETS TRANSCEIVERS 

write, wire or phone: 

242 Territorial Rd., Dept. B 

Benton Harbor, Mich. 

Phone: 5-7271 

1003 Union Trust Bldg., Dept. A 

Cincinnati 2, Ohio 
Phone: Main 3155 

refer to our rating in Dun & Bradstreet 

NOTE: We have developed special facilities for keying our stock to manufacturers part No. or 

Armed forces stock No. - For quickest possible service please request quotations by these numbers. 
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AIRCRAFT SOLENOID 
CONTRACTORS 

50 Amp Contacts 
24VDC, SPST, 

Double Make, 
Spec. #94-32351A 

'Olen Bradley, Bulletin 
X91419, 100 ohm, #11105 

$1.95 
Hart, Cat. No. 692114, 150 

ohm, #R105H $1.95 
"sivare "D", Class 9350, 

150 ohm, #1125 $2.25 
Cutler Hammer, Bulletin 
,iO41112B, 100 ohm, #1124 

$2.25 

200 Amp Contacts, 
24VDC, SPST, 

Double Make, 
Spec. #94-32324A 

Hart, Spec. No. 569A, Cat. 
No. 694R19, 75 ohm, 
#R127A $2.95 

AutoLlte, B4, 90 ohm. 
ttR174 $3.50 

100 Amo Contacts 
24VDC, SPST, 

Double Make 

'Olen Bradley. Part No. 
C5l395, 65 ohm, #R606 

33.95 

200 Amo Contacts, 
24VDC, SPST, 

Double Make, 

Spec #94-32424A 

AutoLite, B8, 8 ohm, 
R128 $2.75 

Guardian, 34056, 8 ohm, 
#11129 $3.95 

Hart, Cat. No. 694R15A, 8 

ohm, #11601 $3.50 
Cutler Hammer, Bulletin 

1391, 10 ohm, 
#11130 $3.95 

Leach, Part No. 7210-24, 8 
ohm, it R602 $3.95 

200 Amp Contacts 
SPST, Double Make 

Holding Current 
Automatically 
Cut by 90% 

105381-2. 36VDC, 14 ohm 
Start. 140 ohm Hold, 
#11589 $2.95 

305381-3, 72VDC, 60 ohm 
Start, 600 ohm Hold. 
#11590 $3.25 

305281-4, 120VDC, 200 ohm 
Start, 2000 ohm Hold, 

#8591 $3.50 

ALLIED BJ 
816036 24VDC. DPDT 235 ohm 

#11420 $1.55 
BJX-42 12 or 24 VDC, SP Dble 

break. 240 ohm CT #11226.91.25 
BM (Electrical Latching) 6VDC, 

4PDT, 16 ohm ea coil, dust- 
proof#I1435 shield, 11 l'in Plug Base 

ALLIED BO & BOY 
HEAVY DUTY 

10 AMP CONTACTS 
B013D35 6VDC, SPI/T, double 

make, 240 ohm #1106 $1.25 
801535 24VDC, Dble make and 

break, 240 ohm #11238 $1.30 
609023 6VDe, 3PDT, 14 ohm #11225 $2.25 
B01332 12VDC, 80 ohm, coil and frame only (no 

contacts) #RC -358 406 
BOYX40 12 ma.. DEDT. 3940, #11587 $2.95 
BN12D34 24VDC, 4PDT, 227 ohm, x11434 $3.49 

GM 1200 SERIES 
DUAL COIL 

10 AMP CONTACTS 
12566 6-12VDC, 3PDT, 45 ohm, 

#11593 $1.92 
12889424VDC, 3PDT, 800 ohm 

12792.1 18-24VDC, 3PDT, 100 
ohm, #11240 $1.7' 

12885-1 24VDC, 1A, 1B, 20, 300 ohm, #11595 $3.25 

G.E. CR2791 SERIES 
CR279IBI00P36SP 10,000 

ohm 10 ma., 3PDT #6603 
$2.50 

CR2791 B 106J3 2 4 V D C. 
3PDT, 180 ohm, 3A con- 
tacts #11237 $1 25 

CR279IB100142 8-12VDC, 
3PDT, 60 ohm. 3A con- 
tacts #12163 $1.25 

CR279IBI0014 4-6VDC, 
3DPT, 12 ohm, 3A con- 
tacts #11361 $1.25 

CR27916100F3 24VDC, 2PDT, 150 ohm. 5A con- 
tacts #11164 980 

CR2791 B 101 V46 12VDC, Dble. make. 100 ohm. 
10A contacts. #11185 706 

CR2791 13107F3 24VDC, DPDT, 100 ohms, 5A 
contacts, ceramic Maul. #11229 $5.95 

ARC 1 & 3 MINIATURES 
23025 RBM 48VDC, SEPT. 

8000 ohm, 6 ma #11428 
$1.50 

55251 Telechron, 24VDC, 
SPST n.o. (19.) 300 ohm, 

#11174 904 
55340 Price, 24VDC SPST 

n.o. (lA) 300 ohm 
#I1170 90' 

55342 Telechron, 24VDC. Makes 3 Breaks One 
(2As, 1C1 300 ohm, Anti -Capacity Arms, Low 
Loss Bakelite Insulation #11171 $1.25 

55526 Cook. 24VDC. Makes 2, Breaks One, (1A, le) 300 ohm Ceramic Insulation, #11107 950 
55528 G.E. 12VDC, 6PST n,o. (6As), 150 ohm, 

#11426 $1.50 
55531 Cook, 12-24VDC. Makes 4, Breaks (2As, 

2Cs( 150 ohm #11405 $1.25 
55589 RBM, 24VDC, DPST n.o. (2As), 300 ohm. 

$1.25 
55836 G.E. 24VDC, SPDT, 12As), 250 ohm, 

#12402 ea. $1.25 
55837 G.E. 24VDC. Double Make. 300 ohm. #81086 $1.00 
55837 RBM. Same as #111080. #111088 51.25 
55837 Allied. Same as #R1080. #11108 91.50 
23012-0 RBM, 24VDC, SPDT, 210 ohms, 

#11172 $1.25 
7251 ARC 24VDC, SPDT. 300 ohm #11406 51.25 
7252 ARC. 24VDC, DPST, n.o. (2As1 300 ohm, 

Anti -Capacity Arms, Ceramic Insulation, 
#11334 $1.2 

OVER 1,000 
DIFFERENT 

TYPES 
A.C. TELEPHONE TYPES 

Clare 819553. 24VAC, 2C, lA #11582 51.40 

Clare Type C" II0VAC, 2A, IB #R161 3.25 
Automatic F Type RA I IOVAC, 4PDT, #5159 4.49 
Automatic F type RAI IOVAC, DPDT, #R160 3.49 

Octal type plug base 

DIFFERENTIAL 
Dual 8000 coils, Armature 
pivoted between poles, all con- 
tacts normally open. Hi -speed. 
Suitable for P.P. bridge o, 
balanced circuits where dif- 
ferential action is required. 

COOK 11710/613 DPDT, 6 ma.. #11805 95.95 

Allied 803476 SPDT, 2.5 ma., #11418 4.95 

ROTARY RATCHET 

Leder D.O. Impulse operated 
mechanisms rotate in 30 steps. 

Ratchet mechanism has 14' shah 
with flats for 

standard switch wafers. 

#33 Mechanism only, 24V. 
200 ohm, #11597 $1.50 

#76-2945 Mechanism d 
Ratchet & 3' long shaft. 
6V, iei ohm, #11598 $3,50 

#75.3576 Mechanism & Ratchet & 4' long shaft 
6V, la ohm, #11599 $3.79 

D.C. SENSITIVE 

Sigma 4F 1 ma., SEPT, 8000 ohm, #11425 93.95 

RBM 23025 8 ma., SPDT. 8000 ohm, #11428 1.50 

W.E. (Whelock) KS9685 9 ma., 1A, 111, 
4.95 le, 2000 ohm, #11426 

Kurman Midget 12 ma., SPDT, 1500 ohm 
811 #11427 

Allied BOYX40 12 ma., DPDT. 3940 ohm 
2 95 #11587 

Clare Type 1 (11102) 6 ma., S1 DT. 3500 
ohm, #1130 

Dumont 5 ma., 1A, 5000 ohm #11230 .98 

Automatic 5035A7 8 ma., 1A, 1300 ohm, 
#103 1.25 

Cooke Type C 4 ma., 1A, 6500 ohm, #11596 3.50 

Clare 811613 )K101) 2 ma., SPDT, 6500 
ohm. #11588 4.95 

Clare Aß053 8 ma., 3A, 6500 ohm, #11408 3.95 

POWER 
STRUTHERS DUNN CX 1535-A 

SPST no. (1A), 24VDC. 
makes at 12 volts 50 ma.: 
breaks at 6 volta 25ma , 2411 
ohm coil, contacts rated at 
20 ampere, Power rein, 
12604 $2.95 

iversaT 
324 CANAL ST., N.Y.C., 13, N. Y. WAlker 5-9642 

genera^Acorp o 

YOUR RELAY HEADQUARTERS, 
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WANTED! WANTED! 
MILITARY TEST SETS & EQUIPMENT 

TS -12, 13, 35, 14, 15, 146. 174. 175, 263, 
268, etc. APR, ARC, ART, APS, APA, SCR, 
BC equipment and parts. Also TUBES, any 
quantity. WRITE, WIRE OR CALL. 

SPECIALS OF THE MONTH 

Coaxial Relay K-101 SPDT-24v DC S 4.95 
Set of 83-1SP Coax -Connectors for Above 1.35 
1000 KC Crystal BT cut 3.95 
VS -2 Vacuum Switch 6.95 
Sigma Plate Relay 8000 ohm SPOT 2.49 
RG59/U Coaxial Cable -75 ohm 

150' roll $11.95. 300' roll 22.50 
3" Scope Shield 
2 Speed Dial Drive for 1/4" Shaft Ratios 

5:1 1 to 1 

1.29 

.39 

TUBES!! BRAND NEW! STANDARD BRANDS! NO SECONDS! COMPARE! TUBES:: 
0A3 /VR75 $1.69 3C24 . . .52.25 
06:3/VR90 1.29 3('31 'l'Iß. 3.49 
OC:3 /VRIO5 1.49 3l15 . . . . 19.95 
(111:1 /VR 15(1 1.29 3C1'1 . . 2.25 
1022 . . . 3.45 3CPIS1 . . 2.95 
11323 ...12.50 3DP1 4.95 
1024 ...19.95 31)P1A 6.95 
11326 . . . 3.95 3DP 1 -S2A 8.95 
11327 ...24.50 3021A . 1.98 
11329 ... 2.75 3E29 14.95 
11332 ... 8.95 3FP7 3.95 
1036 .24.96 .IGPI 4.75 
1133 ..IN23 

Xtal31 25 465A . 14.21 
1N21A ' 2.25 4125A 26.95 
1N218 4.25 4-250A 29.93 
1N22 u 1.35 4AP10 .. 4.95 
1N23 2.25 4022 /E1.50 9.95 
1N23A 3.25 4024E1.3C 7.95 
152313 6.95 41325 /6CF. 8.95 
1N26 5.95 411211/21)00 8.95 
IN27 " 1.69 4028 

1.40 ann2 
4.95 

I33A I.. ,. 3.95 4C27/CV92 9.95 
1I'24 .... 1.79 4('35 .34.50 
11'36 . . . . 2.95 43:27 ...571317.95 
1521 .... 6.95 5AP1 3.69 
2APl .11.95 5AP4 3.69 
2C 2111K53 i;RK:33 .69 5BI'I 5.95 
2('22 '7 1)1:3 .49 510'4 5.95 
2('26A .49 -CPI 4.95 
2C34/13.1(34 .89 5CP7 

, 

12.95 
55.00 ...24.50 ,1'2' 

51)21 24.50 
..:14.95 5FP7 3.25 .. 1.49 50I'1 4.95 

5.IP1 24.45 
.. 6.95 5.1P2 . 24.45 

... 1.79 5.1P4 24.45 
.. 1.95 5.12:3 . 12.95 

5.129 12.95 
5.130 49.50 
5.1:32 . 99.50 
511,1 15.95 
5NP1 5.95 
6AS6 3.69 
6C21 24.50 
61'4 5.95 
614 6.95 

P7 8.95 
701'4 17.95 
.113'7 14.95 

2C40 
_343 
2('44 2lí 4 
2('511 
21321 
2E22 
21.24 
2E26 
21:30 
2.121 A 
2.122 
/.126 ...29.50 
1.127 ...29.50 
2130 ...90.50 
:x.131 ...39.50 
2.132 ...39.50 
'2133 ...39.50 
2134 ...39.50 
2136 ...97.50 
21:)7 ...12.75 
2138 ...12.75 
2.139 ...39.50 
2.140 ...39.50 
2.148 ...39.50 
2.148 ...29.50 
2,149 ...39.50 
2.150 ...22.50 
2.7540 ...39.50 
2.155 ...97.50 
2.161 ...49.50 
2J62 ...49.50 
2025/ 72340..29.50 
2028 ....36.25 
21129 ....24.50 
2K33 ...310.00 
3AP1 ..12.95 
31322 /Elie. 2.95 
51323/0)(22 4.85 
íB24 .. 5.95 
31124W ... 7.95 
3625 ... 4.65 
31326 ... 3.95 
3027 ... 3.95 
31328 ... 8.95 
3BPI ... 8.95 
3C22 ...64.50 
3C23 ... 9.95 

u 11` I 

1 
. . 14.95 

01.1' I . . 9.95 
,liF7 ..14.95 
10BP4 ..22.50 
10 .49 
12131'7 16.95 
127IP7 16.95 
1211P7 16.95 

1 22I.P4 22.50 
15E 1.19 
15R .89 
18AP4 42.50 
16CP4 42.50 
I0T8 . 2.90 
2:1114 . .45 
28D7 . 1.35 
2111 S eelal .59 
:35Tí; 4.95 
45 Special .39 
51A 5.95 
75T1. 8.95 
10013 .89 
100TH 9.95 
2034 8.95 
2045 69.50 
211 .69 
212E 49.50 
215A .19 
217C 8.95 

227A/5C27 $5.95 
249C .... 3.95 
25013 ..12.95 
250TH ...22.50 

0'rl. ...21.50 
274A ... 5.50 
2746 ... 2.65 
276A ... 9.95 
293A ... 2.98 
294A ... 5.75 
304TH ...27.50 
304TL ...29.95 
305A .34.95 
í07A /RK75 5.95 
310A .... 8.95 
316A .. .65 
323A/B ..24.50 
327A/5C37 4.95 
328A ..13.95 ..12.95 
350A 
3:,50 
68A.S 
7IA 

37Iß 
í885 
935 
1945 
417A 
4:í4A 
4465 
446B 

450TL 
527 

7015 
702A 
-113A 
704A 
7055 
706ßY 
706C1' 
70oFY 
70607 
7078 . 

708A . 

709A 3.95 
105:811 1.75 
13 11 

1.45 

.. 4.95 
7.95 
1.49 

.. 2.75 .. 6.95 .. 4.95 .. 12.95 .. 4.95 .. 4.95 .. 4.95 ..47.50 
..47.50 

12.75 
1.39 

97.50 
13.95 

5.95 
3.95 
7.95 
1.05 
2.95 

39.50 
39.50 
42.50 
42.50 
17.95 
4.95 

714 AT 
715A . .. 7.95 
7158 . . . 9.75 
715C . ..29.95 
717A . .. 1.69 
721A . .. 2.59 
7225 . . . 2.95 

5 
723A 

. . 

Á/B ..22.50 
72413 . .. 3.89 
725A . .. 7.93 
726A . . 6.95 
726ß . ..29.50 
7261C ....49.50 
730A . ..30.50 
750TL ..79.50 
83)0 
801A 
802 
803 
804 
805 
806 
807 
808 
809 
810 
811 
812 

1.95 
.49 

4.49 
4.49 
9.95 
4.49 

29.95 
1.98 
7.25 
2.45 
9.95 
3.25 
2.95 

81211 
813 
814 
815 
816 
826 
828 
829 
829B ...14.95 
832B 12.95 
832A . . 12.95 
833A 41.50 
836A837 1.89 

3.95 

838 2.95 
841 .45 
843 .39 
845 4.95 
849 39.50 
851 69.50 
852 29.95 
860 6.95 
861 29.50 
864 .39 
865 1.45 
868A 1.39 
866JR 1.29 
869B 49.50 
872A 2.95 
874 1.49 
876 .59 
878 2.25 
884 1.85 
885 1.49 
902 11.95 
905 3.59 
908 12.95 
918 1.69 
919 2.79 
922 .98 
923 1.05 
927 1.59 
930 1.20 
931A 4.95 
954 .39 
955 .45 
956 .45 
957 .45 
958 .45 
959 . .69 
991/NEl6. .39 
1603 5.25 
1613 1.25 
1614 2.25 
1616 .98 
1619 .35 
1622 3.25 
1624 1.98 
1625 .43 
1626 .45 
1629 .35 
1830 .98 
1631 1.29 
1632 .79 
1633 .75 
1634 .73 
1636 3.23 
1638 .65 
1641 2.25 
1644 .98 
1654 2.39 
1665 1.45 
1851 1.89 
1960 .79 
1961 4.99 
2050 1.90 
2051 1.45 
8005 . . 5.95 
8011 1.75 
8012 3.95 
801:3 2.95 

..58.90 
8.95 
3.93 
2.95 
1.30 

.98 
12.75 
12.95 

8014 
8020 
8025 
9001 
9002 
9003 
9004 
9005 
9006 
CIJA 
C5B 
C6A 
C6J 

..$29.95 
1.29 
5.95 
2.25 
2.25 

9.95 
8.95 

C1000 .. 1.49 
CK502AX... 2.95 
CK503AX... 2.95 
CK505AX... 2.25 
CK506AX... 2.25 
CK507AX... 2.25 
CK51 2AX... 2.25 
C'K517AX... 8.45 
CK1005 .. .89 
CK1006 .. 3.25 
EF50 
F1:3A 
F127A 
F128A 
F606 . 

F660 . 

FG17 
FG27A 
FG32 
FG57 
FG81A 
F0105 
F0172 
FG146 
FG434A 
FG451 
FGfi02A 
FG 562 
F0592 
HF125 
HF300 
HY1146 
HY115 
HY615 
KC4 
KU610 
M1.1 O1 
11E1.21 
10 120 
11E25 . 

11K3:3 . 

.. 8.75 

..22.50 ..89.50 ..37.60 ,.79.50 
3.95 
8.75 .. 7.95 

.14.95 
3.95 

.22.95 
34.50 
8.95 
4.95 

.89 
1.85 

.97.50 

.14.95 

.14.95 

.19.95 
.79 
.29 

37.50 .. 6.95 ..69.50 .. 3.95 
9.95 
4.49 

. .69 
111148A .. 4.49 
BK59 1.49 
RK60/1641 2.25 
RK65 . ..24.50 
RK72 . .. .59 
RK73 . .. .59 
RX21A .. 2.95 
11X120 .. 8.95 
V700 . .. 6.95 
VR78 . .. .69 
VR91 . .. 1.49 
VRO2 .. .98 
VTI27A .. 3.95 
VT158 ..14.95 
VU29 . .. 2.95 
VU111 .. 1.49 
WL468 ..12.95 
WL530 . .12.75 
WL531 ..12.75 
WL532 .. 2.95 
WL578 .. 1.29 
W1.616 ..37.50 
W1.619 ..18.95 
W'1.677 ..30.50 
WI 68i ..22.50 

0A2 
OA4G . 

ÓZ4 
01 
1A3 
1A4P . 

1ASOT 

1A7GT 
1Aß5 
1B3/8016. 

$1.55 
1.20 
1.65 
.75 
.73 
.73 

1.30 
.78 
.85 
.95 
.80 

1.25 
1.15 

1B5/25S. . .95 
1070T .. 1.25 
IC5GT .. .88 
IC 
1C76 G . 

1D5GP 
1137G . 

ID8GT 
1E5GT 
1E7G . 

1F4 .73 
lF5G .73 
104 .73 
106GT .73 
1H40 . .89 
1H5GT .75 
1H8GT 1.05 
126 .98 
11.4 .73 
11..44 . .89 
1l.46 1.15 
11.134 1.06 
1LC5 .89 
1LC6 .98 
1LI)5 .98 
14E3 .85 
11,05 .85 
11.114 .89 
1LN5 .95 
INSIST .89 
1P5GT .79 
1Q5GT .73 
1114 .73 
194 .73 
185 .85 
1T4 .85 
1T SGT .73 
1U4 
IV 
1X2 
2A3 
2Á4G 
245 
2A6 
247 
207 
2V10 
2X2 
2X2A 
3A4 
3A5 . . 

387/1291 . 

306 ' 1299 . 

3LF4 
3Q4 
3Q5GT 
3S4 
3V4 
5R4GY 
5T4 
5Ú4G 
5V4G 

1..1973 

.89 

.72 
1.18 
.95 

1.25 
.73 
.73 
.75 
.75 
.79 
.65 

1.60 
.65 
.90 
.59 
.59 
.95 
.79 
.85 
.85 
.90 

3.75 
1.95 

.73 
1.12 

.81 
5X40 .... .89 
5Y3GT ... .63 
5Y4G .... .73 
5Z3 .89 

5Z4 
653 

$0.89 
1.25 

8A4LA . 1.33 
8A6 .92 
6A7 
6A8 1.05 
6AC5GT .. 1.20 
6AC7 . 1.15 
6AD7GT .. 1.35 
6AE6G ... .89 

AF6G ... .95 
6AG5 ... .89 
6A07 
66136 
6AJ5 
63111(5 
6AL5 
6AQ5 
6ÁQ6 
BARS 
BATE ... .73 
6AU5 ... 1.25 
6AV6 ... .73 
6860 ... .99 

60B80 ... 
.98 

6BA6 ... .85 
6BC5 ... .98 
613E6 ... .85 
60F6 ... .79 
68060 ... 1.18 
6666 ... .97 

613(16 ... 1.35 
6C4 .79 
6C5 .79 
6C6 .79 
6C8G 
8CB6 
6D6 
608 
6F5 
6F6 
6F7 
6F80 
6G6G 1.15 
BHB .95 
6H6GT .79 
6J5 .7 
6J5GT .695 
626 1.20 
6.J7 
6K.SGT 

1.40 

.85 

.89 

.79 

.95 

.89 

.82 

.89 
6K6GT .. .79 
6117 .73 

.73 6X8 
61.5G 

3.00 
6L60 1.75 
6I.6GA . . 1.75 
BLT .98 
6L7G ... .95 
6N7 .89 
6Q7 .95 
6137 .85 
6S7G .98 
6S8GT 1.05 
BSA7 .85 

1.30 6SC7 
6SD7GT 
6SF5 
6SF5GT 
6SF7 .98 
6SG7 ..! .98 
85117 ... .73 
68.17 .89 
6S1:7 .89 
651.7..3 .98 

6SN7GT 
6SQ7 
6SR7GT 
6857 .. 
6877 
6SU7GTY 
6SV7 
6T7G .. 
6T8 
6U 5G . . 

6U6GT 
6U7G 
6V6 
6V6GT 
6W4 
6X4G 

. 

6X5GT . 

6Y60 .. 
6Y7G . 

6ZY5G 
7A4/XXI 
755 
7A6 
7A7 
7A8 
7AG7 
7B4 
785 

787 
7C4 
7C5 
7C6 
7C7 
7E5 
7E6 
7E7 

787 
7K7 
7L7 

7Q7 
7R7 
787 
7V7 
7W7 
X7 
7Y4 
Z4 
12A 
12A6 
12A7 
12A8GT 
I 2AH7GT 
12AL5 
12AT6 
12AT7 
12506 
12507 
12AV8 
I 2BA6 
1213E6 
12C8 
12F5GT 
12116 . 

12J5GT 
12J7GT 
12K7GT 
12K8 
12Q7 . 

12SA7GT 

1251'5 
128E7 
12.507 
125117 
12817 
125117 

-$0.98 
. .75 

. .85 

. .95 
. 1.10 

2.15 
. 1.25 
. 1.20 

1.18 
.95 
.98 
.59 

1.55 
.89 
.85 

1.05 
.73 
.75 
.98 

1.25 
.89 
.79 
.89 
.85 
.85 
.89 

1.05 
.85 
.85 
.85 
.85 
.79 
.85 
.85 
.85 
.75 
.59 
.89 
.85 
.85 

1.20 
.98 
.98 
.83 
.95 
.98 
.93 

1.05 
1.10 
.75 
.85 
.65 
.73 

1.05 
.79 

1.27 
.9, 
.73 

1.25 
.95 

1.15 
.73 
.85 
.87 
.79 
.79 
.82 
.55 
.82 
.79 
.89 
.89 
.93 
.99 

. .89 
.89 

. .79 

. .73 

. .79 

. .98 

1251.7 31.05 
12SN7 .98 
12SQ7 85 
128137 .85 
12Z3 .85 
14A4 .98 
14A7 .95 
1406 .95 
14F7 
14F8 .95 
14H7 .95 
14J7 .95 
14N7 .95 
14127 .95 
1487 .95 
19 .69 
24A .75 

25Z5GT .79 
25Z6GT 1.05 
26 .50 
27 .49 
28D7 . 1.35 
30 45 
31 .85 
32 .95 
32L7GT .89 
33 .93 
34 
35/51 

.8.83 

35A5 . .89 
3505 . .89 
í5C5 98 
35L6GT .. .85 
35W4 .. .69 
35Y4 .. .75 
3523 .. .85 
3524 .. .73 
35Z5 
36 
37 

39/44 
41 

43 
45 
45Z3 
45Z5 
46 
47 
48 
49 
5055 
5065 
5005 .95 
50L6GT .. .85 
50Y6 .. .85 

.. .69 
.79 
.79 
.60 
.40 
.75 
.75 
.75 
.89 

.82 
.89 
.98 
.95 

56 .65 
57 .80 
58 .85 
59 .95 
70L7 .95 
71A .75 
75 1.25 
76 .55 
77 .60 
78 } .79 
80 .73 
82 .89 
83 1.15 
83V 1.15 
8456Z4 .85 
85 ,89 
89Y . .45 
117L7/M7 . 1.35 
117N7 1.35 
117P7 1.35 
117Z3 .89 
117Z6 .90 

AN CONNECTORS 
CABLE 
CAPACITORS 
CHOKES 
CIRCUIT -BREAKERS 
COAX -CONNECTORS 

CORDS 
CRYSTALS 
DELAY LINES 
FILTERS 
FUSES 
HANDSETS 

INVERTERS 
JACKS 
KLYSTRONS 
MAGNETRONS 
MAGNETS 
MICROPHONES 

METERS 
MOTORS 
POTENTIOMETERS 
POWER PLANTS 
POWER SUPPLIES 
RECORDERS 

RESISTORS 
SELSYNS 
SHOCK MOUNTS 
SOCKETS 
SWITCHES 
TELEPHONE EQUIP. 

TEST EQUIPMENT 
TRANSFORMERS 
TRANSMITTERS 
WAVEGUIDE 
WAVEMETERS 
WIRE 

RADAR -COMMUNICATIONS -TEST EQUIPMENT 
AN APA1O Panoramic Adapter $175.00 
AN APA11 Pulse Analyser. 
AN APR4 Radar Search Receiver. 
AN APR5 Radar Search Rec. 1000-31000 mcs 375.00 
AN ÁP53 Airborne X -Band Search Radar 875.00 
AN AP515 N -hand 11.F. Head 99.50 
AN OPTS 300-1500 mcs Xmitter 149.50 
AN CRT3 Dual Freq Victory Girl 129.50 
AN CRW Remote Control Receiver 5.95 
AVR-15 Aircraft Receiver 19.95 
AN PPN-1 Portable Radar Beacon. 
BC -433G Compass Receiver 39.95 
B C -639 Receiver 285.00 
BC -733D Receiver 29.95 
B C -923 Receiver 39.95 
8C-1016 Tape Code Recorder 459.50 
BC -1206 Beacon Receiver 4.95 
CW-3 Less Coil & Mal. New 39.95 
MN26Y Compass Receiver 24.95 
SCR269G Automatic Radio Compass 129.95 
SCR504 1'nrtah!c I(.1'. 100 KC-65MC . . . . ... . 

SCR510 Freq Modulated Portable Transceiver. 
SCR522 Airborne VHF Transceiver. 
SCR536 Handi-Talkie. 
SCR610 Freq Modulated Portable Transceiver. 
SCR694 lightweight Yield Radio. 89.50 5K -1M Radar Receiver Indicator 
SQ Portable Radar 10 CM. 
T-50 Portable Radlotelegraph Xmitter 275.00 
TCS Marine 2 Way Radio 
TRC-1 Complete Antenna System. 

AN/TPS-1 Search Radar 
This is a Pack Portable Ground Searrh Radar for the 
detection of aircraft up to 100 lniles. Range & Azimuth 

set Data Is displayed 
Athee G. I's Radarn 

a 7" 
p because e of its 

scope. This 

dependability & ease of servicing complete terh data 
s follows: Poster (httinit 150KW. P.R.R. 200 PPS, 

pulse width 2 micrnsee. heamwidth 37' horiz. 13° vert. 
power 

e l input excellent10 . 

1 

15v 
400 cyc & 27v DC. weight 

ARA 500-1500KC Receiver, good $24.95 
R28/ARC.$ Receiver 29.95 
BC455B 6-9 mcs. Receiver 19.95 
B C433 200-1750KC Compass Rec. 29.95 
A8R-2 234-258 mcs. Receiver 19.95 
BC -454 3-6 mcs. Rec. w/tubes, New 16.95 
T23,ARC-5 Xmitter 49.95 
B C696-A 3-4 mcs Xmitter 29.97 
TYPE 0 5.3-7 mcs Xmitter 9.95 
AVT-23 300-13.000KC Complete, New 79.50 
BC -950A 100-156 mcs. Xmitter, New 59.95 
BC -456 Modulator, good 2.25 
BC -450 ('ontrol Box (3 Rec.) used 1.25 
B C -451 Control Box (Xmitter) used .98 
BC -442 Relay Unit (Ant) Used 1.95 

FLEXIBLE SHAFTING AVAILABLE. 

SPECIALS! SPECIALS! 
RCA Sound Powered Chest & Headsets. Pair ....$29.95 
Trailing Wire Antenna Feed Tube 
Goniometer for 508277 Direction Finder 
65.30 Headsets 
FT -154 BC -:348 Shock Mount) 
H5-33 Headsets 
BC -608 Autotmatic Keyer for SCR522 
BC1284 Lighthouse Tube Preamplifier 

BC -996I terphone11lAmplllliiier000 
MC 

ART -13 Loading Condenser 
CU -25 Loading Box for Art -13 
ÁS.27/ARN5 Antenna 
SA-1/ARN-1 
10-80 APA-17 Indicator 
RM -29 Remote Control 
RA -300 FM Exciter 
A-55 Dummy.Antenna 
BC -1365 Control Box 
FL -8 Filter 

5.95 
39.95 

3.9S 
2.98 
4.95 
5.95 

69.95 
59.00 
9.95 
4.95 

49.95 
4.95 
2.95 

129.95 
18.95 
32.50 
2.25 
3.95 

FL -S Filter less Cables........ ............. 2.65 
3C-160 GSAP Gun ('amera Computer, complete.. 199.95 
AT-2,APN-2 Antenna ...................... 
CG-(172/173)CPN-8 10CM Patch Cable 4.95 

TS3 AP S -Band Freq & Power Meter. 
T510 APN Altimeter Test Set, Ex $35.00 
7511 AP. 
TS12 AP V.S.W.R. Test Set for X -Band. 
T513;AP XA Band Sig Gen Pwr & Freq Mte. 
T514 'AP SA Band Sig Gen. 
ISIS AP Flux Meter. 
T516AP/ Altimeter Test Set $29.95 
T519 APQS Range Calibrator. 
7523 APN Test Set for SCR718 Altimeter. 
T532 'TRC-1 70.100 men Sig Gen used to check ANTRAC 

Equipment. 
T533: AP X -Band Freq. Meter. 
T534 AP Synehrosr,.Pe. 
TS35 AP X -Bard vit- Gen Pwr Mtr Freq Mtr. 
T536/AP X -Rand Power Meter. 
T545 AP X -hand Sig Gen. 
T547 APR Sig Gen 40-500 Met,. 
TS59 APN Altimeter Test Set. 
TS61 AP 8 -Band Echo Box $140.00 
1562 AP 5-13a131 Echo Box. 
TS67 AP I.L.S. Test 9 t. 
T569/ AP Freq. Mtr. 300-1000 mea $72.50 
T589. AP Voltage Divider. 
TS102/AP Range Calibrator. 
T5110 AP Echo Box. 
T5111 AP S -Rand Fren. Meter. 
TS125 AP S -Band Power Meter 
T5126 AP S nchrnsrope. 
TSI55 UP S -Band Sig Gen Pwr Mtr Freq. Mt, 
15164 AR A.C. Ver=ion of 13C221. 
T5170 ARN 1.1..5, Test Set. 
T5174 AP Freq. Mtr. 40-400 Mrs $385.00 
T5í75 AP Freq. MIe. 300-1000 mcs. 
15184 AP 
TS189 AP 
15226 AP 300-1000 mes Pwr Mtr. 
T5268 AP Xtal Diode Test Set. 
T5278 AP AN APSO3 Test Set. 
13C-221 l- regnenry Meter. 
1E-19 Test Set for S('í1522. 
1E-36 Test Set for SCR522. 

RADIO HAM SHACK Inc. 
189 GREENWICH STREET , -NEY1f YORK, N. Y. 

PHONE DIGBY 9-0347 
WRITE FOR QUANTITY PRICES 
Prices subject to °flange without notice. 
F.O.B. NYC. min) m 

1 

order 510.00. 23°, 
deposit required. All merchandise guaran- 
teed. 
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SEARCHLIGHT SECTION 

d, 

t WINCHARGER CORP. PU-16/AP, MG750. 
TELECHRON SYNCHRONOUS MOTOR, Type° Input 24 V. D.C., 60 Amps. Output 115 

B3, 110 V., 60 Cy., 4 W. 2 RPM. 
PRICE $5.00 EA. 

TELECHRON SYNCHRONOUS MOTOR Type HOLTZER CABOT TYPE 149F, Input 24 V. D.C. 
BC, 110 V.; 60 Cy., 6 W., 60 RPM. at 36 Amps., Output 26 V. at 250 V.A., 400 

PRICE $4.00 EA. Cy., and 115 V., 400 Cy., at 500 V.A., 1 0, 
PRICE $75.00 EA. 

PIONEER TYPE 12117. Input 12 V. D.C., Out- 
put 26 V., 400 Cy. at 6 V.A. 

PRICE $30.00 EA. 

PIONEER TYPE 12117. Input 24 V. D.C., Out- 
put 26 V., 400 Cy. at 6 V.A. 

PRICE $30.00 EA. 

PIONEER TYPE 12116-2-A. Input 24 V. D.C., 
at 5 Amps. Output 115 V., 400 Cy., 1 0 
at 45 watts. PRICE $100.00 EA. 

GENERAL ELECTRIC TYPE 5D21NJ3A. Input 
24 V. D.C. at 35 Amps. Output 115 V., 400 
Cy., 485 V.A., 1 0. PRICE $35.00 EA. 

LELAND PE 218. Input 24 V. D.C. at 90 Amps. 
Output 115 V., 400 Cy., 1 w at 1.5 K.V.A. 

PRICE $47.50 EA. 

EASTERN AIR DEVICES, Type .133, Synchro- 
nous, 115 V., 400 Cy., 3 gyp, 8000 RPM. 

PRICE $15.00 EA. 

HAYDON TIMING MOTORS 
110 V., 60 CY. 

Type 1600, 2.2 W., 4/5 RPM. PRICE $3.00 EA. 
TYPE 1600, 2.2 W., 1/240 RPM. 

òS PRICE $3.00 EA. 
TYPE 1600, 2.3 W., 1 RPM. PRICE $3.00 EA. 
TYPE 1600, 2.2 W., 1-1/5 RPM. 

PRICE $3.00 EA. 
TYPE 1600, 3.5 W., 1 RPM. With shift unit 

automatic engaging and disengaging shaft. 
PRICE $3.75 EA. 

TYPE 1600, 2.2 W., 1/60 RPM. 
PRICE $3.00 EA. 

SERVO MOTORS 

CKI, PIONEER, 2 / 400 Cy. PRICE $10.00 EA. 
CK2, PIONEER, 2 0, 400 Cy. PRICE $14.00 EA. 
CK2, PIONEER, 2 0, 400 Cy., with 40:1 reduc- 

tion gear. PRICE $15.50 EA. 
10047-2-A, PIONEER, 2 0, 400 Cy., with 40:1 

reduction gear. PRICE $10.00 EA. 
MINNEAPOLIS HONEYWELL Type B, Part No. 

G303AY, 115 V., 400 Cy., 2 0, built-in re- 
duction gear, 50 lbs. in torque. 

PRICE $10.00 EA. 
MINNEAPOLIS HONEYWELL Amplifier Type 

G403, 115 V., 400 Cy., Used with above 
motor. PRICE $10.00 EA. WITH TUBES 

REMOTE INDICATING 
COMPASSES 

26 V., 400 CY. 

PIONEER TYPE AN5730-2 Indicator and 
AN5730-3 Transmitter. 

PRICE $40.00 PER SET 
KOLLSMAN TYPE 680K-03 Indicator and 679- 

01 Transmitter. PRICE $15.00 PER SET 

° 

A C. MOTORS 

° D C MOTORS 

JAEGER WATCH CO. TYPE 44K-2 Contactor 
Motor, 3 to 4.5 V. Makes one contact per 

l second. PRICE $3.50 EA. 
$$ GENERAL ELECTRIC TYPE 5BA10AJ37, 27 V., 

0.5 amps., 8 oz. in torque, 250 RPM. 
S PRICE $10.00 EA. 
3$ BARBER -COLMAN CONTROL MOTOR, Type 

AYLC 5091, 27 V., 0.7 Amps., 1 RPM. Con- 
tains 2 adj. limit switches. 500 in. lbs. 

PRICE $9.50 EA. 
WHITE RODGERS ELECTRIC CO., Type 6905 

No. 3 12 V., 1.3 Amps., 11/2 RPM, torque 
75 in. lbs. PRICE $10.50 EA. 

$ ENGINE HOUR METER 

John W. Hobbs Model MI -277. Records run- 
ning time up 1000 hours. 20 to 30 volts D.C.<< 

PRICE $15.50 EA. Ç 

INVERTERS 

V., 400 Cy., 1 0, 6.5 Amps. 
PRICE $100.00 EA. 

PIONEER AUTOSYNS 
TYPE AYI, 26 V., 400 Cy. PRICE $8.50 EA. 

TYPE AYS, 26 V., 400 Cy. PRICE $8.50 EA. 

TYPE AY14G, 26 V., 400 Cy. PRICE $15.00 EA. 

TYPE AYI4D, 26 V., 400 Cy. PRICE $15.00 EA. 

TYPE AY54D, 26 V., 400 Cy. PRICE $10.00 EA. 

TYPE AY131D Precision Autosyn. 
PRICE $35.00 EA. 

PIONEER AUTOSYN POSITION 
INDICATORS & TRANSMITTERS 
TYPE 5907-17. Dial graduated 0 to 360°, 26 

V., 400 Cy. PRICE $30.00 EA. 

TYPE 6007-39. Dual Dial graduated 0 to 360°, 
26 V., 400 Cy. PRICE $50.00 EA. 

TYPE 4550-2-A Transmitter, 26 V., 400 Cy., 
2:1 gear ratio. PRICE $20.00 EA. 

VOLTAGE REGULATORS 

[LELAND ELECTRIC CO. TYPE B, Carbon Pile 
type. Input 21 to 30 V. D.C. Regulated 
output 18.25 at 5 Amps. PRICE $6.50 EA. 

WESTERN ELECTRIC TRANSTAT VOLTAGE 
REGULATOR Spec. No. V-122855, Load 
K.V.A. 0.5. Input 115 V., 400 Cy. Output 
adjustable from 92 to 115 V. 

PRICE $10.50 EA. 

RATE OR TACHOMETER 

SYNCH ROS 

1F SPECIAL REPEATER, 115 V., 400 Cy. 
PRICE $20.00 EA. 

2J1F3 GENERATOR, 115 V., 400 Cy. 
PRICE $10.00 EA. 

2J1G1 CONTROL TRANSFORMER, 57.5/57.5 
V., 400 Cy. PRICE $10.00 EA. 

2J1F1 GENERATOR, 115 V., 400 Cy. 
PRICE $10.00 EA. 

2J1H1 DIFFERENTIAL GENERATOR 57.5/57.5 
V., 400 Cy. PRICE $10.00 EA. 

5SDG DIFFERENTIAL GENERATOR, 90/90 V., 
400 Cy. PRICE $20.00 EA. 

5G GENERATOR, 115 V., 60 Cy. 
PRICE $50.00 EA. 

W. E. KS -5950-L2 Size 5G, 115 V, 400 Cy. 
PRICE $10.00 EA. 

D C ALNICO FIELD MOTORS 
DIEHL TYPE S.S. FD6-23, 27 V., 10,000 RPM. 

PRICE $10.00 EA. 

DELCO TYPE 5069466, 27 V., 10,000 RPM. 
PRICE $15.00 EA. 

DELCO TYPE 5069370, 27 V., 10,000 RPM. 
PRICE $15.00 EA. 

DELCO TYPE 5072400, 27 V., 10,000 RPM. 
PRICE $15.00 EA. 

BLOWER ASSEMBLIES 
JOHN OSTER TYPE MX215/APG, 28 V. D.C., 

7,000 RPM, 1/100 H.P. PRICE $10.00 

WESTINGHOUSE TYPE FL, 115 V., 400 Cy., 
6,700 RPM, Airflow 17 C.F.M. 

PRICE $10.00 EA. 

DELCO TYPE 5068571 Motor and Blower As- 
sembly, P.M. Motor, 27 V., 10,000 RPM. 

PRICE $15.00 EA. 

GENERAL ELECTRIC 
D C SELSYNS 

8TJ9-PAB, TRANSMITTER, 24 V. 
PRICE $4.50 EA. 

8DJ11-PCY, INDICATOR, 24 V. Dial marked -10° to +65°. PRICE $6.00 EA. 

8DJ11-PCY, INDICATOR, 24 V. Dial marked 
0 to 360°. PRICE $7.50 EA. 

GENERATORS MISCELLANEOUS 

EASTERN AIR DEVICES J36A, .02 V. D.C. per SPERRY A5 CONTROL UNIT, Part No. 644836. 
RPM. Max. speed 5000 RPM. PRICE $7.50 EA. 

PRICE $17.50 EA. SSPERRY AS AZIMUTH FOLLOW-UP AMPLI - 
ELECTRIC INDICATOR CO. TYPE 868 Rotation FIER, Part No. 656030, with tubes. 

Indicator, 110 V., 60 Cy., 1 . ° PRICE $5.50 EA. , 

PRICE $14.00 EA.:SPERRY AS DIRECTIONAL GYRO, Part No. 
GENERAL ELECTRIC TACHOMETER GENERA- ° 656029, 115 V., 400 Cy., 3 0. 

TOR TYPE AN5531-1. Variable frequency,: PRICE $25.00 EA. 
3 0 output. PRICE $25.00 EA. PIONEER TYPE 12800-1 GYRO SERVO UNIT. 

GENERAL ELECTRIC TACHOMETER GENERA- 115 V., 400 Cy., 3 0. PRICE $20.00 EA. 
TOR TYPE AN5531-2. Variable frequency, ALLEN CALCULATOR TYPE Cl TURN & BANK 
3 q, output. PRICE $30.00 EA. ri INDICATOR, Part No. 21500, 28 V. D.C. 

d PRICE $15.00 EA. 

:TYPE 
ÌÌo. G10 0A3T FORMATIONSTICK, 

PRICE $15.00 EA. 

:PIONEER GYRO FLUX GATE AMPLIFIER Type 
12076-1-A, 115 V., 400 Cy. 

PRICE $40.00 EA. 

ALL PRICES 
F. O. B. 

GREAT NECK 
N. Y. 

S 

363 GREAT NECK ROAD, GREAT NECK, N. Y. 

Telephone GReat Neck 4-1147 

Write for Catalog NE 100 U. S. Export License -2140 Western Union address: 
WUX Great Neck, N. Y. 
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Ohms 
6. 
-4. 
28. 
34.6 
3.5.7 
38.6 
40. 
47.7 
75. 
78.8 
80. 
S8. 
100 
107.86 
110 
125 

200 
225 
248 
280 
286 
300 
370 
400 
450 

SEARCHLIGHT SECTION 

GUARANTEED 

;ÿJ , t. ,.``' T $ ohms 
a 

.000 20 t 80 Kt 1500 15001 250K 250Kí 

í 350K-25Kt 

600 4 .36. 
42 

BRAND NEW 
HIGH POWER TR. MICA 

V r 
KV 

G -3. -TYPE G-2 TYPE G-3 TYPE .015-"' 3KV 
.0001' 5KV .0001 10KV 0001 20KV .0012 20KV 
.00015 KV .00015 10KV 0003 20KV G-4 TYPE 
.0002 6KV .0002 10KV 0004 20KV .0002 30KV 
.0008 6KV .0024712KV 00045 15KV .0025 25KV 
.0047 6KV .0003 10KV 0005 20KV .005 8KV 
.005 5KV .0037510KV 001 20KV .01 15KV 
.01 4KV .0004 5KV 0011 20KV TYPE /56 
.032 2KV .0005 10KV 0024 15KV .0015530KV 
.04 1KV .00065 10KV 004 12KV .00533301(V 
.08 1.5KV .001 6KV 25 1.6KV .004 30KV 
.09 1.5KV 003 8KV 25 6KV .01 30KV 

OTHER H.V. MICAS 
.0001 12.5KV ' .01 7KV 

.017 15KV 
Type 75A i .02 8.5KV 

#,5° 
Ohms Watts 
1 15 

2.2 15 
4 90 
5 15 
6.2 15 

0 15 
15. 
20 15 

26.20 

90 

90 
40. 90 
40. 12 
50. 15 
80. 20 
100 
100. 

150.60 

00 

1000 
11000 

1000 

15 
50 
90 

2Ó 
60 
20 

4Ó 
90 

15 
20 
40 

Type "F" and "NIF" 
GLASS FERRULE 

RESISTORS 
Ohm. Watts 
10001000 

50 
90 

1250 20 
1500 20 
160 50 

16001500 40 
1800 15 
2000 15 

20002000 

20 
50 

2000 
2000 120 
2500 15 
260 20 

26755 
505 

8 
3000 20 
8000 60 
3100 40 
3100 90 
3150 15 
3150 90 
3300 20 
4000 20 
4000 

50 0 
5000 60 

60006000 120 

45050000 

Ohms Watts 
65006300 

40 
120 

7500 15 

8200 
900 

10.000 15 
10,00 40 
10.000 90 
12.000 15 
12.500 15 
12.500 90 
12,500 120 
18.000 20 
15.00 120 
16.000 M -O -M 
16.000 60 
16,000 90 
20.000 60 
20.000 120 
25,00 90 
25.000 120 
85.00 120 
40.000 90 
50.000 MFC 
100,000 120 30,00 MFC 
500.000 M -O -M 
80K MFC 
4.0 Meg. MFB 
40.0 Meg. M -O -M 
100. Meg. MVP 

NOISE FILTERS 

MALLORY NS -.1-1 
MALLORY NF12-6 EG 
MALLORY NF12-7 
SPRAGUE JX-51A 
SPRAGUE JX-51B 
SPRAGUE JX-55D 
SOLAR EA -107 
SOLAR EA -109 
SOLAR EA -121 
SOLAR EA -142 

SOLAR EA -125L 
SOLAR EB-102 
SOLAR ED -101 
SOLAR EF-10 
SOLAR EF-103 
SOLAR EF-104 
SOLAR EL -109 
SOLAR EL -111 
SOLAR EL -113 
SOLAR FL -14, EV106 

LEVER 
SWITCHES 

Over 100 Varieties in Stock 
of MOSSMAN e4101 Series 

1% PRECISION RESISTORS 
Standard Brand 

Ohms Ohms 
500636 

6000 
6 

6910 

743 

6550 

60ÓÓ 
750 7500 

1000 I7K 
1250 18380 
12128800 

20K 0 
1477 21K 
21422 

2ÓK 
2500 32K 
2800 33800 
3460 37500 

3760 
38140 3 

39% 
4500 47710 
5000 OOK 
52947 

61430 
5500 70K 

72KOhms 

76100 
9700 

100K 
110K 
115K 
120K 
125K 

1355K 
140K 
145K 
220K 
2. 5K 
203K 
4,7K 
390K 
500K 

800K 
1.0 Meg. 
4.0 Meg. 
10.0 Meg. 

POWER 

U. S. GOV'T. 
SUIRPLUS 

RHEOSTATS OIL CONDENSERS 

Ohms watt aº. Ohms watt ea. 
.5 25 1.98 250 25 2.23 
.5 50 2.81 250 50 2.53 
.5 150 5.93 300 50 2.53 

50 2.81 300 100 4.27 
2 50 2.81 350 25 1.98 
2 100 4.68 350 100 4.26 
2 300 8.42 370 25 1.98 
3 100 4.67 378 150 6.59 
3 225 6.58 400 25 1.98 
323 300 29.95 400 75 3.90 
4 225 6.60 500 25 1.98 
S 25 1.97 500 75 3.95 
5 100 4.68 500 50 2.53 
6 25 2.23 500 100 4.39 
6 75 3.90 500 150 4.68 
7 25 1.98 500 300 8.49 
8 50 2.53 585 150 6.60 
10 25 2.23 750 25 2.23 
10 100 4.27 750 150 5.95 
12 26 2.23 1000 25 1.98 
12 60 2.53 1200 225 7.20 
15 25 1.98 1250 50 2.66 
15 76 3.90 1250 150 6.59 
15 100 4.38 1500 25 2.53 
20 50 2.53 1500 50 2.65 
25 25 2.23 1800 150 6.24 
50 25 1.98 2000 25 2.23 
50 50 2.53 2000 50 2.53 
60 25 1.98 2250 150 6.24 
75 25 1.98 2500 150 6.24 
75 75 3.90 2500 50 2.53 
75 100 4.39 2500 100 4.68 
80 500 12.46 3000 25 2.39 
100 25 1.98 3000 100 4.68 
100 60 2.53 5000 25 2.53 
100 100 4.39 5000 50 2.85 
125 25 2.53 7500 50 2.85 
150 50 2.53 7500 100 5.31 
175 25 2.53 10000 50 3.12 
185 25 1.98 10000 100 5.51 
200 25 1.98 15000 25 3.29 
200 100 4.27 20000 150 8.43 
225 50 2.53 

Specify whether shaft required 
is for knob or screwdriver adjust. 

SELECTOR 
SWITCHES 

Pole Pos. Deck Type Each 
1 11 1 Bak-n/shtg .60 

9 
2 

21 
1 

Bak 
-ehH 

shtg 
50 

2 6 2 Bak -n, sing .60 
2 11 2 Cer-shtg 1.25 
3 4 2 Bak-/8htg .58 
5 3 2 Cer-n/shtg .98 
6 11 6 Bak-n/ehtg 1.95 

10 5 5 Cer-ahtg 2.25 
16 2 4 Bak-n/ehtg 1.35 

Many other types In stock 

"AN" CONNECTORS 

Large Variety Available 
At Great Savings 

SUed your specs and let us quote 

BIRTCIER TUBE TUBES 
926-A 

#926-A I 

#926-A14 
#926-B 
#926-131 
#926-B7 
#926-B22 
#926-C 

FROM 

15c 

#926-05 
#926 -CIO 
#926-C24 
#929-I 
#930-12 
#930-18 
#930-19 
#930-21 

21 

MICRO SWITCHES 
CR-1070-CIO3-83 
CR -1070 -C103 - 

CR -1070-13103-A3 
CR -1070 -C123 -C3 
CR107U-D123-D£ 
TYPE "Q" 
"4MC3-IB" 
"YP-5 "A" 
"AZBPS" 
"H RD7-1 ATB" 
"BZ -R37" 
TYPE "D" 
B-17 
"WZ-2RT" 
"YZ-2RT" 
"2 -AZ G" 
"WZ-RL8" 
"W Z-R8LT" 
"R-RL2T" 

"B -R127" 
"YZ-7RST-I" 
' WZ-7RST-1" 
"YZ-2YST" 
"B- RS36" 
"B-RSIO" 
"WZ-2RQTCI" 
"BZ-3RQTC" 
"T-AZRPH" 
"YZ-RSI3" 
"BZ-2RQ91" 
"BZV-2RQ9" 
"TN3" 
"AHB-201" 
"TAAZGPO" 
"TAAZG" 
"PW DA" 
YZ-2RSTC 
YZ-2RS 

Mrd. Voltages Avail. 
.1 3-6-20K 
.25 

600-115 3E .5K 
600-1-155-2-5-6K 

2 400-600-1-1x-2 
3, 4 

400-600-134-2 K 

10 6000-214K 
15 600-1K 
30 90 -vac. 3 -ph 
100 230-vao. 3 -Ph 
3:4 50 
3:8 600 
4:3 600 
4:8 600 
3:10 90 -vac 

Special Prices 
on Request 

BATHTUBS 

Voltages 

Ó 3 400Avail. 

.05 2-4-660 -1K 

.15 600 

.25 2-4-600 

.55 4-6-1K 
175 

600 
2-4-6-1 K 

4-600 
4 50-100 

4025 

25-50-758 
500 

100 15 
2000 

82 
21.01 2-400 
2:.02 6-1500 
21.045 600 
.0461.055 600 
.21.05 6-1500 
.11.05 200 
.11.5 400150 

1.1 4-600 
21.16 600 
21.2 600 
21.25 4-600 
31.5 500 

21.5 4-600 
1.1.05 500 
1.1.1 300 
1.15 200 

2210 
600 

21200 9 
31.001 600 
31.05 600 
32.1 4-600 
32.25 4-600 
31.5 100-600 
.0152.031.0452.062.12/ 

Also available CHAN- 
NEL Types. Special 
Prices on request. 

Open a/c to Rated Concerns. 

SHOCKMOUNTS 

10P-1. . . . 1 lb. .15 
IOOP-2 . . . . 2 lb. .15 
IO0PR-2. . . 2 lb. .15 
100P-3.... 3 lb. .15 
IOOP-6.... 6 lb. .20 
150P-4.... 4 lb. .20 
150PH-8. . . 8 lb. .45 
100PL-1... 1 lb. .15 
150P-7.... 7 lb. .25 
156P-6.... 6 lb. .35 
200PD-15.. 15 lb. .59 
200PHN-35 35 lb. .75 
204P-112...112 lb. .98 

TERMINAL BOARDS 

300t 
400t 
500t 
600't 
7501 
1000 't 
1400t 
1500 't 
2000 't 

TYPE " 
POTENTIOMETERS 

TYPE "J" $1.50 TYPE "JJ" $2.95 
TYPE "JL" 1.75 I- ohms 

ohms ohms ohms 500-500't 130K -130K 
65't !40001 75 Kt 600-600t 150K-150Kt 

5000 
6500t 100K'2000 -50K 350K-5Kt 
10K 't 100 Kt 2200-24K 
12Kt 1125K'6K-45Kt 300K -300Kí 
l5 

Kt 
250 K' OK -2000t 

20101 

2meB 25K-IOKt 800K -75K' 
2megt 

ohms ohms 
20K-200K-20Kt 750K -750K -750Kí 
45K -27K -2500t 800K -800K -800Kí 
700K-700K-700Kt Imeg-1meg-inset 

1/8' screwdriver slotted shaft. 
t Knob type shaft. 

mfd. 
.0001 
.0003 
.00005 
.00005 
.0001 
.0001 
.00015 
.0002 
.00025 
0005 
.0005 
0005 
0006 
0007 

.00075 
0008 

'0009 
'001 
'001 
'001 

350K -350K 

25K 35K-50001 2meg-2megt 
30 K' 50K -25Kí 4meg-4megt 
50 K' i 

TYPE ' JJJ" $4.95 

wv type ea. 
m16. 

600 4 .36 .00162 600 
800 

25000 9 .57.009 2 1200 
600 4 .29 .0025 600 

2 
600 

6000 
9 

.36.ÓÓ4 600 
600 4 .29 .005 1200 
600 4 .29 .0047 600 2500500 4 .75 .006 2600 

25002500 9 .85 .01 1 
.01 

200 

60 4 .3 .02 1250 

6000 4 .36.Ó3S 300 

12000 4 .54 .043 600 
1200 9 .57.05 300 

(Many other sizes In stock) 

TRANS- 
MITTING 

MICpAS Xa. 600 
type 

e36 

4 
4 
4 
4 
4 
9 
4 
9 
4 
4 
9 
4 
9 
4 
4 
4 
4 
4 

.39 

.72 

.39 

.43 

.45 

.99 

.47 
1.86 
.54 
.65 

1.41 
.92 

2.12 
1.08 

1.34 
1.75 
1.19 

"UG" and "UHF" CONNECTORS 

UG-9/U 
UG/IOU 
UG-12/U 
UG-14/U 
UG-15/U UG-87/U UG-16/U CW-123/U 83 -ID UG-18/U UG-206/U 83-1SPN 1 UG-19/U 83-lAG 83-22R UG-20/U CN 49151 83 -IF UG-21/U 

-PR N 'muter 1 

alp JONES 
Connectors 

P-101-1/4 .25 
P-101-ys .30 
S -101-D 
S -302-A 
S -304-C 
P-306- 
P-306- 
S-30 
S-308- 
P-312- 
P-312- 
P-315- 
P-315- 
P-315- 
S-315- 
S-318- 
P-324- 
P-324- 
S-330- 
S-404- 
P-406- 
S-406- 
S-408- 
S-2408 
P-2412 
S -2412- 
S -502- 
P -508- 

-MOD ... .33 
B .13 
CT .25 

AB .16 
CCT -L .33 
FHT .24 
AB .21 
AB .24 
CCT -L .42 
FHT .40 

CCE 
AB 

:40 

AB .43 
FHT .74 
EB .58 
AB .84 

AB 
AB .33 .33 

CCT .69 

-SB .61 
CCE .87 

DB .97 
CE 2.55 

P -510 -CE 3.04 
P -512 -CE 3.52 20.161 -AR 

Many other types in stock 

" #2031 
#2003L 

5 terminal 984 #2004 
8 terminal 1.67 #2004 

12 terminal 2.49 #2006 

HUNDREDS OF OTHER ITEMS AV 
Prloes 

Ci 

net FOB our whse NYC 

'' 

t1l *re, 
UG-22/U 
UG-24/U 
UG-25/U 
UG-27/U 
UG-58/U 

Jones BARRIER 
STRIPS 
3-140 .16 
2-140-Y .13 
10.140-34W .53 
10-240 .38 
18-240 .66 
4-141-W .30 
3-141 .21 
6-141 .38 
10-141 -Y (Mel) 1.04 
20-141-% W(Mel) 2.03 
4-141-a/4W .30 
7-141-Y .49 
2-142-Y .20 
4-142-Y .36 

5-151 1.0 
1.89 
.04 

4-152 
2002 

.07 2006 
8-54 .22 

8-6 .I8 
4-140-Y .23 

17-240 on 21 .63 

20-160-R .51 
.52 

CUD 
83-1H 
83-1J 
83-1AP 
831RTY 
83-1SP 
83-1R 

MALLORY 
PUSH SWITCH 

S.P., make cont., non -L 
S.P.D.T., non -lock 
S.P.D.T., lock 
D.P., make 2 non -L 

L D.P., make 2 lock 
D.P.D.T., non -lock 

AILABLE 
and subject to change without notice 

66 
.56 
.64 
.64 
.78 

ALEXANDER MOGULL COMPANY 
OUR NEW ADDRESS 50 West Broadway, N. Y. 7, N. Y. 

WO rth 4-0865 
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SEARCHLIGHT SECTION 
UNITS TORQUE UNITS AMPLIDYNES INVERTERS ELECTRONIC SERVO SYSTEMS TACHOMETER GENERATORS 
Z 
V) J 
w 
V) 

a 
ce 
O 
O 

U 
4 
ce 
w 

O 
o- w 
V) 
ce 
O 
S 

4 
z 
O 
Ñ 
lJ 

4 
ce 
tL 

V) 

V) 
te 
O 
I- 

4 
ce 
w 
z 
w 
O 
w 
4 

(,) 
w 
3 
O J 

V) 

O 
I- 

o 
I- z z I 
V) 

(/) 

O H 
O 

O 

z 
4 
V) 
CZ 
w 
LL 

ii 
4 

V) 

O 

_ V z 
>- 
V) 

Stock #SA -317. 

IMMEDIATE 
DELIVERY 

SYNCHRONOUS MOTOR 
W. E. S-1283228. 

For 2 phase 
240 cycle 
operation. 
55 volts. 

Price $9.75 each. 

BODINE NSHG-12 MOTOR 
Constant speed 

27 v. D -C Gover- 
nor controlled 
3600 rpm. 1/30th 
hp. Stock #SA -39. 
Price $17.50 each. 

C-1 Autopilot 
Amplifier 

Three channel servo 
amplifier for use in C-1 
Autopilot. 7 tubes. Stock 
#SA -172. 
PRICES ON REQUEST. 

DC MOTOR 
High speed 27 v motor 
with high inertia fly- 
wheel. Ideal for gyro 
demonstrations. 

Stock #SAS-318 
Price $9.75 each. 

PM MOTOR 

Sampsel 27 V DC PM 
motor. Type S-151273. 

One in./oz. torque at 7000 rpm. 11" z 11/2" 
z 21" Lg. Stock #SA -283. Price $12.75 
each. Quantity available. 

REVERE 

CAMERA MOTOR 
27 v. D -C Split field 
series. Approx. 21" 
sq. x 21" lg. Stock 
#SA -315. 

Price $6.75 each. 

JAI MOTOR (D -C) 
Electric Specialty. e4 
hp. 24 v. D -C. (Wing 
flap motor.) Stock ASA - 
325. Price $19.60 ea. 

AC Motor Special 
Eastern Air Devices J-33 
115 V. 400 cy. 3 phase syn- 
chronous. 8000 RPM. Stock 
#SA -59. 

P $19 50 Price each 

DC SERVO MOTORS 
Elineo B-64 DC Servo Unit - armature 
voltage, 80 y d -c max. 27.5 v. field 1/166 
hp 3100 rpm. Field current 200 ma. Arma- 
ture current 200 ma. at normal torque. 

Stock. #SA -211. Price $16.50 each. 

John Oster A -21E -12R - 
Split field series reversible 
motor. W.E. KS -5996 -LO -4. 
28 v. d -c at 0.4 amps. 2 watts 
output. 11" diam. x 21" lg. 
Ideal for relay or thyratron 

servos. Stock #SA -282. Price $8.75 each. 

Sv:40-14 
INVERTERS 

WinchargerPU-7/AP 
Input28 VDC at 160 
amps. Output 116 v. 
400 cy. 1 at 2500 
VA. Voltage and fre- quency regulated. 
Cont. duty. Stock 
#SA -164. Price $99.50 
each. 

1., ' / FULLY: 
GUARANTEED 

G.E. 5AS131NJ3 
(PE -118) Input 
26 VDC at 100 
amps. Output 116 
v. 400 cy. 1 at 
1500 VA. PF 0.8 
W.E. Spec. KS - 
5601L1. Stock 
#SA -286. Price 

$29.50 ea. 

PE-218EInverters 
Russel Electric 
and Leland. Input 
28 VDC at 92 
amp. Output 115 
v. 400 cycles at 
1500 VA. PF 0.9. 
Stock ASA -112A. 
Price $19.50 each. 

Pioneer 12130-4 B 
(1 d,) Input 28 
VDC at 14 amps. 
Output 116 v. 400 
cy. at 100 VA. 
Voltage and fre- 
quency regulated. 
Made 1949. Stock 

$89.50 Oeach. 
Price 

800 CYCLE INVERTER 
Navy Type CRV-21AAR. GE. 6AS121LJ2. 
27 v. DC input ® 45 amps. 120 v. 400 cy. 
Output @ 750 V. A. P.F. 0.30. Wt. 22.5 lbs. 
Stock #SA -192. Price $59.50 each. 

MINIATURE DC SELSYN 
INDICATOR 

G.E. miniature 
indicator. 24 v. 
d -c operation 
with G.E. Posi- 
tion Transmitter 
or with Ohmite 
360' type potenti- 
ometer. Has iron 

plug for zero dial adjustment. Stock 
ASA -248. Price $14.50 each. 

BLOWER ASSEMBLY 

WESTINGHOUSE 

FL BLOWER 

116 v.400 cy.17 c.f.m. 
Includes capacitor. 
Stock ASA -144. Price 

$14.50 ea. 

-SPECIAL- 
Pioneer Type 12077 AMPLIFIER 

115 V. 400 cy. One Tube Servo Amplifier 
using saturable reactor type output trans- 
former. 

Limited Quantity 

450t4te 
products co. 

4 Godwin Ave. Paterson, N. J. 

L. . 

AC -SERVO MOTORS 
Pioneer Type CH -2 

26 v. 400 cycles fixed 
phase, var. phase 49 V. 
max. 1.06 in/oz. Stall 
torque. Rotor moment 
of inertia 7 gm/cm: 
With 40: 1 gear reduc- 
tion. Large Qty. 

Prices on Request 

lipPIONEER CK-17 
400 cycles 2 phase, 26 v. 
fixed phase. 46 v. max. 
variable phase. Built in 
gear reduction. Output 
shaft speed approx. 4 rpm. 

Stock #SA -287. Price $18.50 each. 

FORD SERVO MOTOR 
115 volt 60 cycle bwo phase 
low inertia motor. 16 watts 
output. BuOrd. 207927. 
Stock #SA -291. Price 
$49.50 each. 

Pioneer Servo Motor 
Type 10047-2A. 2 (b 400 cycle. 
low inertia. 26 v fixed phase. 
45 v. max. variable phase. 
Stock #SA -90. Price $12.50 
each. 

MICROWAVE 
ANTENNA 

AS-217/APO 15B. 12 
Cm dipole and 13 
inch Parabola housed 
In weatherproof Ra- 
dome 16" dia. 24 v. 
DC spinner motor for 
conic scan. Stock 
ASA -95. Shipping wt. 
70 lbs. Original boxes. 

Price $14.50 ea. 

A-5 Autopilot Indicator 
Autosyn Type Pilot In- 
dicator for A-6 Auto- 
pilot. 26 v. 400 cycles. 
Stock #SA -299. Price 
$12.50 each. 

Compass Indicator 
[-82F. Compass Indicator. 
0-360°-5 in. dial. 26 v. 400 cy. 
8-12 v. 60 cy. Ideal position 
Indicator. Stork #SA -284. 

Price $6.50 each 

MICROPOSITIONER 
Barber Colman AYLZ-2183. Polarized dc 
relay. Double coil differential current 
sensitive. Alnico PM polarized field. 24 v. 
Contacts 0.5 amps 28 v. Use for remote 
positioning, synchronizing, control, etc. 
Sens. 1.25 ma. diff. Use to 100 cy. Stock 
#SA -290. 

Price $12.50 each. 

SYNCHROS-SELSYNS 

1SF, 1G, 5G, 5F, 6CT, 6HCT, 
5SDG, 6DG, 5SG, 5SF, 5HSF, 
6G, 6DG, 7G, 2J1F1, 21101, 
2J1H1, 2J5FB1, 2J5R1, 211- 
F3, XXI. X, XV, VII, II, 6V, 
etc. 

WRITE FOR LISTING 
Prices F.O.B. Paterson 
Phone ARmory 4-3366 

SPECIALISTS IN FRACTIONAL HORSE POWER MOTOR SPEED CONTROL 
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SEARCHLIGHT SECTION 

s 

TUBE d EXC H A N G E 
PRICE 'TYPE 

6.95 310A 
6.95 1 311 A 

PRICE I TYPE PRICE I 
TYPE PRICE 

7.951722A 3.95 861 39.50 
7.95 723A, B. 17.951866A 1.79 

6.951312A 3.95 724A 4.951869B 37.50 
27.50 323A 25.00 724B 6.95 872A 3.95 
27.50 327A... . 3.95 725A... 9.95 878 1.95 
19.50 328A. 9.95 726A 6.95 884 1.95 
27.50 350A 
29.50 350B 

7.95 7266 
5.95 726C 

56.00 885 
69.001 889R 

1.75 
199.50 

3.95 357A 20.00 748AY.. . . 27.00 1914 75.00 
10.95 368AS. . . 6.95 730A 28.95 i 931A 6.95 
7.95 3718 2.95 801A 1.00 954 .35 

10.00 385A 4.951802 4.25 955 .55 
55.00 388A 2.95 803 7.951 956. . . . . . .69 

2.95 394A 7.95 804 13.50 957 .29 

.95 MX408U.. 

.45 417A.... 
6.95 434A 

446A 
3.95 450TH . . . 

.75' 805 
27.95 806 
19.95 807 
1.95 808 

45.00 809 

5.95 958A 
25.00 959 
1.691 991 
3.50 E1148 
2.45 1280 

.69 
1.69 

.65 

.35 
1.95 

4.95 450TL . . . . 45.00 810 11.00 1611 1.95 
35 464A.. . . . 9.95 811 3.15 11613 1.38 

2.95 471 A 2.75 813 8.95 1616 2.95 

.35 527 . 

1.95 WL530.. . 

1.95 WL531. 
9.00 700AïD... 

19.00 
701 A . . 

8.95 
703A 
705A 

15.00 814 
7.50 815 

22.50 816 
25.00 829 

7.50 829A 
6.95 8296 
3.95 8306 

3.95 1619 
3.50 1622 
1.45 1624 

12.95 1625 
13.95 1851 
15.95 2050 
11.50 2051 

.89 
2.75 
2.00 

.45 
1.85 
1.85 
1.80 

8.95 707A 17.95 832 7.95 8012 4.25 

.95 7076 27.00 832A 9.95 8013 2.95 

18.00 714AY.... 
10.001715A 
4.95 7158 

19.95 715C 

7.95 833A 
7.95 834 

18.00 
836 
837 

25.00 838 

49.951 8013A . . 

7.951 8020 
4.95 8025 
2.951 9001 
6.95 9002 

5.95 
3.50 
6.95 
1.75 
1.50 

3.00 717A 1.95 845 5.59 9003 1.75 
15.00'1 718AY EY 48.50 849 52.50 9004 1.75 
14.50 719A 29.50 851 80.50 9005 1.90 

4.95,721A..... 3.95 860 4.95 9006 .35 

N E W YO R K'S." RADIO 
TYPE PRICE TYPE PRICE i TYPE 
0A2. $2.00 2J27 . 29.95 5BP1 
0A3. 1.50 2J31 29.95 56P4 
OB2 2.00 2J34. 69.95 5CP1 
0C3 1.75 2J36 105.00 5D21 . . . . 

OD3 1.50 2J38 17.95 5JP1 
C1 A. 4.95 2J44 150.00 5JP2 
C1B 6.95 2J49 109.00 5JP4 
1621A _ 2.75 2J50 69.50'6C21 
1 B22 3.95 2161 75.00 C6A 
1623 9.95 2162 75.00 C6J 
1624 17.95 2K25 47.50 7BP7 
1 B26 . 2.95 2K28 37.50 7DP4 
1627 19.50 2K29 27.50 12AP4. . . 

1632 4.10 2K45 149.50 15E 
1638 33.00 2V3G. . . . 2.10' 15R 
1642 19.95 3B24 5.50 NE16 1656 49.95 3624W.... 7.50 FG17 1660 69.95 EL3C 5.95 

RX21 
1 N21 1.35 3C24 1.95 
1 N21 A . 1.75 3C31 5.95 35T 
1N216 4.25 3DP1 A . . . 10.95 45 Special . 

1 N22 1.75 3E29 15.50 RK39 
1 N23 2.00 SN4 
1 N23A . 3.75 4A1 
1 N23B . . . 6.00 4626 10.95 RK73 
1 N26 . . . 8.00 4C27 25.00 100TH 
1 N27 5.00 4C28 35.00 

FG105 . . 

1 N48 1.00 4E27 17.50 
1S21 6.95 4125 199.00 F123A 
2829 4.95 4J26 199.00' 203A 
2626 3.75 4J47 199.00 211 
2C34 .35 4J31 199.00 , 217C 
2C40. . . . . 20.00 4J32 199.00' 242C 
2C43 27.00 4J33 199.00 249C 
2C44 .90 4J 37 199.00 250TL . . . . 

2D21 1.75 4J38 89.00 2748 
2E22 3.75 4J39 199.00 304TH. 
2E30 2.75 4J41 199.00 304TL... 
2J26. _ 27.75 C56 3.95 307A 

This 

5.50 VT52 
1.75 RK72 

Month's Special 4C28 $35.00 
Minimum Order $25.00 

ATTENTION PURCHASING AGENTS AND BUSINESS MANAGERS 
WE PURCHASE COMPLETE INVENTORIES AND ELECTRONIC PARTS AND TUBES FOR CASH. 

CAN WE HELP YOU TO OBTAIN URGENTLY NEEDED ELECTRONIC MATERIALS? 
OUR ORGANIZATION IS DEDICATED TO SERVE THE ELECTRONIC FIELD. 

YOU CAN REACH US ON TWX NY1-3235 

TEST EQUIPMENT 
ATTENTION PURCHASING AGENTS AND 

BUSINESS MANAGERS 

WE BUY -WE SELL -WE EXCHANGE -WILL 
PAY CASH FOR YOUR INVENTORY NO 
MATTER HOW SMALL OR LARGE. 
-TURN YOUR OVERSTOCKED 
ITEMS INTO CIRCULATION 

Test Equipment 
Microwave K Band 24,000 MC 
TSKI-SE Spectrum Analyzer 

X Band 10,000 MC 
TS 12 Unit 1 USWR Measuring Amplifier, 

2 channel 
TS 12 Unit 2 Plumbing for above 

TS 33 X Band Power and Frequency Meter 

TS 35 X Band Pulsed Signal Generator 

TS 36 X Band Power Meter 
TS 146 X Band Signal Generator 
TS 62, TS 102, TS 168 

X Band Tunable Crystal Mounts 

TVN 44-3EV Bridge Cy 94 

S Band 3000 MC 
TS 102, TS 270 

TS 125, TS 155, TS 127 

RF 4 Electrically Tuned S Band Echo Box 

BC 1277/60ABQ S Band Pulsed Signal 
Generator 

PE 102 High Power S Band Signal Gener- 
ator 

L Band 
Hazeltine 1030 Signal Generator 145 to 

235 Megacycles 

Audio Frequencies 
RCA Audio Chanalyst 

LIBERTY 

OTHERS 

Prices Subject to Change 

Broadcast Wave Bands 
162C Rider Chanalyst 
Short Wave Adapter for 162C 
TS 174 Signal Generator 

Oscilloscopes 
BC 1287A used APA10, APA28 
in LZ sets TS 34 Oscil- 
Supreme 564 Iostopes WE 

TS 126 

Other Test Equipment and 
Meters 

TS 15/A Magnet Flux Meter 
General Radio V T Voltmeter 728A 
Calibrator WE 1-147 

General Radio 1000 cycles type 213 
Limit Bridges 
Boonton Standard instructions 

Model 40 Pyrometer 
Rawson, meters 0-10 Microampere 0-2 
Millivolt 

RADAR Sets & Parts 
APS 3-APS 4-R-111, APR5A 

Prices to ELECTRONICS, INC. 

PHONE WORTH 4-8262 135 LIBERTY ST., NEW YORK 6, N. Y. 
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NI These XFRMFS are Army 
6 Spec. All Underrated. 

TRANSFORMERS 

PRIMARIES, 115V, 60 CYCLE 

Item Amp. Filament Ratings Price 
CT -825 380VCT .340 6.3VCT/3.6. 
CT -626 1500V .160 2.5/12, 30//.100 

$3.95 
9.95 

CT -15A 350VCT .070 6.3/.8,8.3/1.8,3lbs 2.95 
CT -071 110V .200 33/.200, 5V/10, 

2.5/10 4.95 
CT -378 2300V 4MA 2.5/2 6.95 
CT -367 580VCT .050 5VCT/3A 2.25 
CT -721 550VCT .100 6.3/1, 2.5VCT/2 2.95 
CT -99A 2x119VCT .010 8.3/1A. 2.5VCT/7A 3.25 
CT -403 350VCT .028MA 5V/3A 2.75 
CT -610 1250 .002MA 2.5V/2.1A, 2.5V/ 

1.75A 4.95 
CT -137 350VCT .026MA 5V/3A ......... 2.75 
CT -866 330V .065 6.3V/1.2, 6.3V/6ÓÓ 

MA 1.75 
CT -456 390VCT 30MA 6.3V/1.3A, 5V/3A 3.45 
CT -160 800VCT 100MA 6.3V/1.2A, 5V/3A 4.95 
CT -319 860VCT .085A 5V/2A, 8.3/7.5A, 

/6.3/3A 3.25 
CT -931 585VCT 88MA 5V/3A, 6.3V/6A 4.95 
CT -441 50-46V 200MA 110VCT/2A 2.75 
CT -442 525VCT 75MA 5V/2A, 1OVCT/2A, 

50V/200MA 3.85 

FILAMENT TRANSFORMERS 
Stock Rating 
FT 104 6V/5A 
FT 924 5.2255Á/21A, 287.75V/6.5A, 2x26V/ 
FT 824 16V/1A, 7.2V/7A, 6.4V/10A, 6.4V/ 

2A, 2x26V/2.5A 
FT 357 9VCT/45A 
FT -781 866 Trans. 2 x 2.5/5A 
FTG-31 2.5V/2-6, 7V/7A (Tape ® 2.5V/ 

2.5A) 16 lbs 
FT -674 8.1V/1.5A 
FT -157 4V/16A, 2.5V/1.75A 
FT -101 8V/.25A 

OMMUNICATIaNS 
QIIIPMENr ,-K_.(wJW 

oMPwNY 

DYNAMOTORS 
Type Input Output Radio 

Volts Amps. Volts Amps. Set 
PE86 28 1 25 250 .060 RC 36 
DM416 14 6 2 330 170 RU 19 
DM33A 28 7 540 250 BC 456 
DM 42 14 46 515 110 SCR 506 

1030 .050 
2/8 

PE101C 13/26 12.6 400 .135 SCR 515 
6.3 800 .020 

BD AR 93 28 3.25 375 .150 
23350 27 1.75 285 .075 
ZA0515 12/24 4/2 500 .050 
B-19 pack 12 9.4 275 .110 

500 .050 
D-104 12 225 .100 

440 .200 
DA -3A 28 10 300 .060 SCR 522 

150 .010 14..5 
5053 28 1.4 2505 060 APN-1 
PE73CM 28 19 1000 .350 BC 375 
CW21AAX 13 12.6 400 .135 

26 6.3 800 .020 

PE94 28 10 300 1.200 SCR 522 
150 .101 

APN-1 

MARK II 

INVERTERS 
PE -218-E: Input: 25 28 cdo. 92 amp. Output: 115 v. Price 350-500 cy 1500 volt-amperes. Dim: 17"x6$4"x10". 

$4.78 New $49.50 
PE -218-H: Same as above except size; 161/2"x6"x10". 

17.95 New $49.50 
PE -206: Input: 28 vdc. 38 amps. Output: 80 v 800 cy. 

550 volt -amps. Dim: 13"x51/2"x101/2". New $22.50 12.95 
14.75 
2.25 

9.95 
1.10 
2.95 
.79 

PLATE TRANSFORMERS 
Item Rating Each 
PT -976 Auto: 120VCT/10MA $0.69 PT -31A 2 x 300V/5 MA .79 
PT -033 4150V/400 MA 11M x 934 W x 9" D 

PT -403 Auto: 7ÓV/1A 42.29 
PT -160 1120VCT/770 MA, 590VCT/82 

MA, 25 lbs 24.95 PT -170 Auto: 156/146/137/128-.71A 3.29 
PT -31A 2 X 300V/5 MA .79 
PT -976 120VCT/10MA .79 
PT -12A 280VCT/1.2A 2.95 
PT 919 1200-0-1200 200 MA 8.95 

SPECIAL 
Item Prl. 

STF-946 210/220 

STF-638 230 

STF-05A 115/230 

STF-682 220 
STF-968 230 
STF-405 230/115 
STF-370 22 /440 
STF-619 11 /220 
STF-11A 220 

STF-631 230 

STF-%B 230 
STF-608 220 

FIL. TRANSFORMERS 
Output Price 

^230 2.5V/4A 33V H x 2U" x 

5V/9A 5H' H x 4H" x 
$1.29 

35V/7.57"Hr7"x5' 1.25 
2 
D 4.25 

30-25-20V/1 MA .69 
2.5V/6.5A 1.10 
5V 12/9A 2.95 
3 x 2.5V/57, 2.5V/15A, 

534x5x434 5.25 
2.5V,500A, 7 x 5)4 x 5 19.95 
2 x 40V/.05/2 x 5V/6A, 

12.6/1A 2.95 
2 x 5V/27A 2 x 5V/9A, 

103/4H x 5 x 7 30 lbs. 24.95 
2.5V/6.5A 1.95 
24V/600, 5V/2A, 2 x 

6.3V/IA 2.25 

SPECIAL PLATE TRANSFORMERS 
Item Pri.. 

STP-945 210/20/30 

STP-444 230/460 
STP-613 230V 
STP-823 187V 

Output Price 
1100yyyyVCT/300 53< x 4 x 

23Ó/l05/115/125/115 
$5.95 

lbs. 5Si x 6 x 4H.... 14.95 
2 x 230/.05 1.29 
222VCT/300 MA 2.95 

Stock { 

CH 776 
CH 344 
CH 905 
CH 854 
CH 43A 
CH 999 
CH 511 
CH3-501 
CH 188M 
CH488 
CH791 
CH86C 
CH981 
CH22-1 
CH779 
CH2SA 
CH922 
CH043 

FILTER CHOKES 
Description Price 

1.28 H/10 MA/75 ohms $2.25 
1.5 H/145 MA/1200V Teat 2.35 
257 H/2 ADC/DCR - 2.24 ohms 4.79 

1 HY/80 MA 1.29 
10 HY/l5 MA -850 ohms DCR 1.75 
15 HY/15 MA -400 ohms DCR 1.95 
6 H/80 MA -310 ohms DCR 2.45 
2x.5H/400 MA 2.79 
5 HY 200 MA 1.79 
10 HY .030A 1.19 
Dual 1.75-.125 HY 100 MA 1.27 
Dual .01-3.5 HY 950-75 MA 1.10 
15 HY .110A 1.59 
1 HY .100A 1.17 
6 HY .490A 1.25 

SW .09/.018 HY 3/.3A 8.95 
10000 

0 Ú MA 
MA 2.75 2.2.98 

SPECIAL CONVERTER 
I \ : 115VDC. OUT 12/26VDC, 500W. 

BRAND NEW $99.50 

400 CYCLE TRANSFORMERS 
Stock f Ratings Price 101699-501 2.77V eA 4.25A $3.45 901698-501 900V/75 MA 100V/.04A 4.29 UX8855C 900VCT/.067íA, 5V/3A 3.79 RA6405-1 800VCT/65MÁ 5VCT/3A 3.69 T-48852 700VCT/80 1ÌA, 5V/3A. 6V/ 

75A 45 352-7098 25Ó0V/6MA. 300VCT, 135 MA 5.95 
KS 9336 1100V/SOMA TAPPED 625V 

2.5V/5A 3.95 M-7474319 6.3V/2.7A. 6.3V/.66Á, 6.3VCT/ 
21A 

52C080 528 CT/50MA, 8.3VCT/2A, 
4.25 

5VCT/2A 3.75 32332 400VCT/35MA, 6.4V/2.5A, 
68G631 115501150V 3.85 

5 80G198 6VCT 00006 KVA 1.75 
D-167254 6.4V/8A, 6.4V/lA 2.79 302433-A 8.3V/9.1Á 6.3VCT/6.5A, 2.5V/ 

3.5A, 2.5V/3.5A 4.85 KS 9445 59.2VCT/ 118MA, 6.3V/8.1A, 
/2A 539 KS 9685 6.4V/7.5A, 6.4V/3.8A, 6.4V/2.5A. 4.79 

ALL CT 7SG30G1 600 VCT/36 MA 2.65 

RADAR - RADIO - SONAR 
APS-2 APN-4 

QBF APS-4 SCR -518 
APS-10 SCR -545 
APS-15 FDMK-4 QCL 
SA -SC -SN MK -10 QCO 

MANY OTHER SETS -WRITE 
B-19 MKII TRANS - 

RECEIVER 
Less Power Pack.. $32.50 B-19 Power Pack.. 8.95 

1D-24 ARN-9 

1 
Dual 0-200 Micro - 
vamp Movement 
to 3" Case. ILS 
Equipment $6.95 

ARC -5 
MODU- 
LA TOR 

ß1D7/ARC.5 
Plate Modula- 
tor w/dyna- 

motor complete w/Tubes 
1-1225. 2-1625. 1- 
VR50. Good cond. 
Price $6.95 

TUBES 
01-A 
I B26 
2C21 
2C22 
2X2/879 
3BPI 
2C24 
3C30 
3D6 
3D21 -A 
3DPI 
3EP1 
3FP7 
305 
5FP7 
5230 
6(: 
6SC7 
101' 
12KSY 

12SF7 
12SR7 
15P 
8D7 
0 (Spec.) 

45 (Spec.) 
39/44 
35/51 
227A 
225 
268-A 
355-A 
417 
530 
531 
532 
559 
562 
615 
704-A 

LARGE QUANTITY 
AVAILABLE 

705-A F-127 
724-B FC258A 
800 GL532 
801-A FC271 
818 GL567 
836 
837 
843 
560 
861 
874 
876 
1005 
1619 
1624 
1629 
1961 
9004 
CEQ72 
EF50 

GL623 
GL697 
ML100 

L59 

60 
61 
62 
91 

VR130 
VR135 
VR137 
VU120 
VUI34 
WL532 
WNI59 
WT260 

PULSE EQUIPMENT 
MIT. MOD. 3 HARD TUBE PULSER: Output Pulse 

Power 144 KW (12 KV at 12 Amp). Duty Ratio: 
001 max. Pulse duration: 5, 1.0, 2.0 M1CT0 s Inpute. voltage: 115 V. 400 to 2400 cps. Uses: 

1-71B, 4-829-B, 3-'72's. 1-'73. New $110.00 APQ.l3 PULSE MODULATOR. Pulse Width .5 to 
1.1 Micro Sec. Rep. rate 624 to 1348 Pps. Pk pwr. 
out 35 KW Energy 0.018 Joules $49.00 TPS-3 PULSE MODULATOR. Pk. power 50 amp. 24 
KW (1200 KW pit): pulse rate 200 PPS. 1.5 micro - 
seo. pulse line impedance 50 ohms. Circuit -series 
charging version of DC Resonance type. Uses two 
705 -A's as rectifiers, 115 v, 400 cycle input New 
with all tubes 

APS-Io MODULATOR DECK. Complete, less 
$ 
tub s 

$75.00 

PULSE NETWORKS 
15A -I.400-50: 15 KV, "A" CKT. 1 micrones 400 PPS, 50 ohms imp .50 
G.E. #6E3-5-2000-501P2T, 6KV "E" circuit, 3$42 sec- 

tionsance imp .5 microsecond, 2000 PPS, 50 ohms Muted - 
$6 

G.E. #3E (3-84-810) (8-2.24-405) 50P4T: 3KV "B 
CKT Dual Unit: Unit 1, 3 sections. 84 Microseo. 
810 PPS, 50 ohms imp.: Unit 2, 8 Sections, 2.24 
microsec. 405 PPS, 50 ohms imp $6.50 

7.5E3 -I -200.67P. 7.5 KV, "E" Circuit, 1 microseo 
200 PPS, 67 ohms impedance, 3 sections $7.50 7.5E4 -I6 -60-67P, 7.5 KV, "E" circuit, 4 sections 18 
microsec. 60 PPS, 67 ohms impedance $15.00 7.5E33-200.6FT, 7.5 KV, "E" Circuit, 3 mieroseo 200 
PPS, 87 ohms imp. 3 sections $12.50 

PULSE TRANSFORMERS 
G.E.K.-2745 $39.50 
G.E.K.-2744-A, 11.5 KV High Voltage, 3.2 KV Low 

Voltage ® 200 KW oper. (270 KW max.) 1 micro - 
sec, or 1/microsec. (4 600 PPS $39.50 

W.E. #166173 HI-Volt input transformer, W.A im- 
pedance ratio 50 ohms to 900 ohms, Freq. range: 
10 kc to 2 mc, 2 sections parallel connected, potted 
in oil $36.00 

W.E.-KS 9800 Input transformer. Winding ratio be- 
tween terminals 3-5 and 1-2 is 1.1:1, and between 
terminals 6-7 and 1-2 is 2:1. Frequency range: 380- 
520 c.p.s., Permalloy core $6.00 

W.E. #D169271 III Volt input pulse Transformer $27.50 
G.E. K2450A. Will receive 13KV. 4 micro -second 

pulse on pri. secondary delivers 14KV. Peak power 
out 100KW 0. E. $34.50 

G.E. #K2748A. Pulse Input line to magnetron $36.00 
Ray. U X7896 -Pulse Output Pri. 5v, sec. 41v...$7.50 
Ray UX 8442 -Pulse Inversion: -40v + 40v $7.50 
Ray. UX 7361 $5.00 

UTAH NUMBERS 
9332 9340 9278 

DELAY LINES 
.5 microsec. up to 2000 PPS, 1800 ohm 

term. $4.00 
D-170499: .25/.50/.75. microsec. 8 KV. 50 ohms 

D-165997; 1?4 microsec 
$16.50 

D- 

$7.50 

167176 
VA9RISTORS THERMISTORS 

- 
D-172155 $$ 2. 

.2595 

DD -116733266288 (tube)....$$11.50.59 
D-172307 $1.70 D-170396 (bead)...SI5^ 

D-1718 2 S .95 D-167613 (button) ßI.50 
D-171528 $ .95 D-164699 for MTG 
D -162356(308A) $1.5^ "X" band Guide 52.5e 

Tube 
2J27 
2J31 
2321-A 
2J22 
2226 
2232 
2338 Pkg. 
2J39 Pkg. 
2J49 
2361 
2J62 
3231 
5J30 
718DY 
720BY 
725-A 9345-9405 mc. 
730-A 9345-9405 mc. 
700 A, B, C, D 
706 AY, BY, DY, EY, FY. GY 

KLYSTRONS 
723.5 723A/13 -2K25 -726A 707 

"CW" MAGNETRONS 
QK 62 3150-3375 mc. 

K 59 2675-2900 mc. 
K 61 2975-3200 mc. 
K 60 2800-3025 me. 

CR -TR -PULSE TUBES 

305A 
721 3EP. 

DPI 3Ee7 5230 
3GPI 5CPI ISR 

MANY OTHER TYPES AVAILABLE. SEND 
YOUR REQUIREMENTS. 

MICROWAVE TUBES 
MAGNETRONS 

Freq. Range Pk. Pwr. Output 
2965-2992 mc. 275 KW 
2820-28130 me. 265 KW 
9345-9405 me 50 KW 
3267-3333 mc. 265 KW 
2992-3019 mc. 275 KW 
2780-2820 ntc. 285 KW 
3249-3263 mc. 5 KW 
3267-3333 we. 87 KW 
9000-9180 mc. 58 KW 
3000-3100 mc. 35 KW 
2914-3010 mc. 35 KW .. 

24,000 mc. 50 KW 

2720-2890 mc. 250 KW 
2800 mc. 1000 KW 

50 KW 
50 KW 

2A 4.00 
4A 

UP TO 18 VAC IN -UP 10A 18.000 
12A 18.00 TO 14 VDC OUT 

2A $2.50 UP TO 54 VAC IN-UP4-t 
4.00 TO 42 VDC OUT 

iA 6.00 2A $6.50 
1 oA 7.50 4A 8.5, 12A 9.00 UP TO IZO VAC IN -UP 24A 18.00 TO 100 VDC OUT 
UP TO 36 VAC IN -UP IA $11.00 

TO 28 VDC OUT 10A 48.00 
IA $3.00 12A 60.00 

Full Wave Bridge 
Selenium Rectifiers 

All merch. guar. Mail orders promptly filled. All prices 1.0.Ií. N. Y. C. Send M0 or Chk. Only shipping ehgs. sent C.O.D. Itated coneems send P.O. 

COMMUNICATIONS EQUIPMENT CO. 
131 Liberty St., New York, N. Y. Dept. E-12 CHAS. ROSEN Phone: Digby 9-4124 
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SEARCHLIGHT SECTION 
PRECISION RESISTORS-% WATT -30e 

Z sfreeceald, 
TIMING MOTOR 
8 RPM 515V 60 cyc 

E. Ingraham Co. 

$1.95 

GEAR ASSORTMENT 
100 small assorted gears. Most are stainless 

Ont 56.50 brass. Experimenters dream! 

VERNIER DIAL or DRUM (From BC -221) 
OIAL-21/4" dia. 0-100 in 360°. Black with silver marks. 
Has thumblock. DRUM -O-50 in 180°. Black with silver 

85e marks 

SOUND POWER HANDSET 

ete;ra 
Brand New! 

( Includes 6 ft. cord -No batterle, 
or external power source used 

. $17.60 pr. 

Sound Powered 
Chest Set RCA - 
With 24 Ft. Cord 

$24.95 per pair 

Variac-General Radio 
100W removed from equipment $10.00 

400 CYCLE INVERTERS 
Leeland Electric Co. 

410äW In: 20-28 V.D.C.. 92 A. 8000 R.P.M. Out: 115V. 
400 Cyc. 1 phase. 1500 V.A. 90 PF $24.95 

AMP Per 100 

$4.00 4.00 
5 4.00 

3AG FUSES 
AMP Per 100 

31 $4.00 
1 3.00 
1' 3.00 

AMP Per100 
$3.00 

6 3.00 
10 3.00 

DELAY NETWORK -ALL 140012 
r 113-Approx. 1.2 micro sec. delay 

95gT 114-Approx. 2.2 micro seo. delay 
T 115 Similar to T 114 with tap brought out I each 

BEARINGS 
Mtg. No. ID OD Thickness Price 
MRC5028-1 5 1/2 6 1/2' 1" 
MRC7026-1 5 6/64 6 15/64 9/16 
Timken 37625 4 5/16 6 1/4 29/32 
MRC-7021-200 4 1/8 5 9/32 23/84 
Norma A 545 2 1/16 2 5/8 1/4' 
MRC 106 M2 1 17/64 2 7/16 25/84 
MRC 106 M1 1 13/64 2 7/16 25/64 
Federal LS 11 1 1/8 2 1/2 5/8 
Norma S 11 R 1 1/8 2 1/8 3/8 
Fafnir B 541 1 1/16 1 1/2 9/32 
Hoover 7203 5/8 1 9/16 7/16 
Norma 203 S 5/8 1 9/16 7/16 
SCHATZ 3/4 1 3/4 9/16 
145 5202-C13M 1/2 1 3/8 1 3/8 
ND 3200 25/84 1 5/32 11/32 
Norma S 3R 3/8 7/8 7/32 
MRC 39 RI 11/32 1 1/32 5/16 
ND CW 8008 5/16 5/16 13/32 
MRC 38 R3 5/16 55/64 9/32 

$3.50 
3.50 
4.25 
2.95 
1.00 
1.75 
1.60 
1.75 
1.25 
.55 
.90 
.90 

1.00 

1.55 
.45 
.43 
.45 
.45 

NEEDLE BEARINGS 
TsRRINGTON B108 14" wide 41+" 13/16" 30e 

Brand New METERS -Guaranteed 
I-10 ma. D.C. 3311"... 3.95 I 0-80 Amp. D.C. 2;F." 52.2' 

SELENIUM RECTIFIERS 
Mull Wave 200 MA 115V $1.75 
Half Wave 100 MA 115V .91 

SPAGHETTI SLEEVING-assortment-99 feet $1.00 

TYPE "J" POTENTIOMETERS 
70 SD 
100 SD 
150 SD 
100 SD 
200 2 
(00 3/8 

1000 SD 
1500 SD 
2000 SD 
2000 8D 
2500 1/2' 
2500 BD 
3000 3/8 

500 3/8 4000 3/8 
Split locking bushing 

5000 

000 K 
10K 
15% 
I5K 
25K 
25% 

3/8' 
3/8" 
SD 
1/4" 
SD 
3/8 
BD 

30K SD' 
50K SD 
70K SD 
80% SD 
100K 3/1. 
250K SD 
1 Meg SD 

$1.50 each 

JONES BARRIER STRIPS 
Type Price 
2-140Y $0.13 
3-1403.4W .19 
6--140 .25 
10-1409(W .53 
3-141544W .24 
3-141W .24 

Type Price 
4-141W $0.30 

5141 .6 
-141'34 W .37 

7-141 .36 
7-1413áW .49 
8-14134 W .58 
10-140W .53 

Tyne 
9-141Y 
7-142 
3-142 
12-142 
2-150 
3-150 

Price 
$0.64 

.42 
21 
72 

,.49 
.54 

TIME DELAY RELAY 
Eagle Signal Corp., Moline. Illinois 

115 V., 60 Cycle 
2)5. second recycling time --.,pr ng return 
Micro -switch contact. 10A holds ON as 
long as power Is applied Fully Cased 
ONLY $6.50 

AN CONNECTORS 
IMMEDIATE SERVICE 

PHONE! WIRE! WRITE! YOUR NEEDS 

NEW COAXIAL CABLES 
Price per 
1,000 Ft. 

RG 7/U.... $85.00 RG 29/U.... 
RG 8/U.... 150.00 RG 41/U.... 
RG 9/U.... 250.00 RG 55/U.... 
RG 10/U.... 245.00 RG 57/U.... 
RG 11/U.... 150.00 RG 58/U.... 
RG 22/U.... 150.00 RG 59,U... 
RG 23/U... 175.00 RG 62/U.... 
RG 25/U.... 425.00 

Add 25% for orders less than 1,000 feet. 
"No minimum order -others 250' minimimr. 

Price per 
1,000 Ft. 

60.00 
295.00 
85.00 

125.00 
70.00 
70.00 

100.00 
100.00 

COAXIAL CABLE CONNECTORS 

U G 1I75/ U 

83-1AC 
83-1AP 
83-1F 
83-1H 
83-1.1 
83-1R 
83-1SP 
83-1SPN 
83-188 
83-185 
83-2AP 
83-2H 
83-2.1 
UG 255 
UG 224/U 

$1.30 30e 
83-1F ANGLE 

0.30 
1.30 
.10 
.80 
.40 
.60 
.60 
.15 
.15 

2.00 

1.65 

83-11 
804 

83415 HOOD 

83-2R $1.30 UG 57/U $2.30 
83-21SP 2.10 UG 58/U 
83-22AP 1.10 UG 60/U 
83-22R .68 UG 85/U 
83-22SP 1.15 UG 87/U 
UG 13/U 1.75 UG 88/U 
UG 21/U 1.20 UG 167/U 
UG 21B/U 1.45 UG 175/U 
UG 22/U 1.30 UG 176/U 

ÚG 260Ó%Ú 
UG 25/U 1.25 UG 281/U 
UG 27/U 1.30 UG 290/U 
UG 30/U 2.50 UG 499/U 
2.45 UG 59A/U 
1.40 I UG 306 

UG 24/U 1.30 

.63 
2.40 
1.75 
1.60 
1.60 
2.05 

.15 
1.60 
1.60 

1.60 
1.25 
2.25 
2.95 

DIFFERENTIAL 
115 V., 60 Cyc. $3.95 ea. 

#C78249 
31/4" die. x 5%" lone 
Used between two BC7824's as dampener. Can by 

converted to 3600 RPM Motor in 10 minutes. Con- 
version sheet supplied. (Converted) $4.50 
Mounting Brackets - Bakelite for selsyns. anda 
dilY^Tutielx -hewn above 354 

2J1G1 SELSYNS $3.50 
BRAND NEW 400 CYCLE gek 

POSTAGE STAMP MICAS 
mmt mmt mmt mmf mint mmf mfd mfd mfd 

4 22 47 82 
5 23 50 90 

87 

24 51 100 
.5 

28 
56 

120 
8.2 30 62 125 

10 33 88 130 

18 
39 70 

1B0 
20 43 80 175 

180 470 800 .001625 0044 
220 500 820 .002 0056 
240 510 910 .0026 006 
250 560 .001 .0027 0062 
300 580 .0011 .003 0065 
350 600 .0012 .0033 0068 
370 620 .0013 .0035 0082 
390 650 .00138 .0038 n1 
400 680 .0015 .0039 
430 750 .0016 .004 

Price Schedule 
8.2 mmf to 9 mint Se 

002 mf d to .0082 mfd 
254 01 mfd 

SILVER MICAS 
a)rat mint mmt mmt mmt mmf mfd mfd mfd 

10 40 82 155 325 470 800 .0027 .0056 
18 17 100 170 350 488 875 .00282 .008 
20 50 110 180 380 500 900 .002826 .0068 
22 51 115 208 370 510 .0011 .003 .0082 
23 60 120 225 390 525 .0015 .0033 
24 62 125 240 400 560 .0016 .0039 
27 66 130 250 410 570 .001625 .004 
.30 68 [35 270 430 680 .0022 .005 
ig 75 150 275 466 700 .0023 0051 

Price Schedule 
II) assi 11. :Ills Imd 
4011 null io .0023 rind 20$ 

.0026 mfd to .0082 mfd 504 

PULSE TRANSFORMERS 
(UTAH -9278 9340 9262 9200 

WESTERN ELPA;TRIC-D166173 D161310 
KS8696, KS9365, KS9565, Kß9800, K59882, KS18181 

GENFRAL ELECTRIC -K2731 80-G-5 
JEFFERSON ELFL`TRIC-C-12A-1318 
DINION COIL-TR1048 TR1049 
also 352-7250-2.1: 352-7251-2A; T-1-229521 gui 

2 10.48 12.32 14.98 62.54 147.5 705 
2.5 10.84 13.02 15.8 79.81 220.4 2,193 
3.5 11.25 13.52 16.37 105.8 301.8 3,500 
5 11.74 13.89 32 123.8 366.6 50.148 
6.68 125 414.3 59.148 

PRECISION RESISTORS -t WATT -350 
.25 15 87 389 3.995 12,000 33,000 
.334 18.75 97.8 397 4.000 14,826 33,300 
.444 25 125 400 4,101 15,000 35,888 
.502 34.75 147.5 723.1 4,285 15,750 38,000 
.557 44.73 148.7 855 4,300 15,755 37,000 
.627 45 178 970 4,451 15.810 41,700 
.76 46 179.5 1,100 4,750 16.000 45,000 

2.04 49 180 1,264 5.714 16,700 47,000 
3.25 52 210 1.375 5,900 17,000 50,000 
3.7 55.1 220 1,400 8.500 19.860 06.000 
5.24 60 235 1,490 7,000 20,150 59,000 
5.26 61 240 1,500 7,300 21,300 59,906 
5.89 65 260 2,250 8,000 25,000 68,000 

10.58 66 270 2,500 8,500 26.667 70,000 
11.1 66.6 288 3,330 8,800 30.000 79,012 
13.15 69 290 3,400 8,909 32.700 100,000 
13.3 75 298.3 3,427 10,000 32,888 180,000 

PRECISION RESISTORS -1 WATT -450 
.1 2.58 18 71 2,200 7,000 55,000 
.11 2.6 27.4 80 2,215 7.800 58,000 
.2 2.66 28 250 2,250 8,000 65.000 
.31 3.1 30 270 2,413 8,250 68.000 
.4 3.39 35 312 2,500 9 000 70,000 
.861 4.29 38 420 3,300 10,000 84,000 

1.01 4.3 43.6 425 3,800 12.000 95.000 
1.106 5.21 45.5 1.500 4.000 12.420 
1.21 12.8 54.25 1,800 5,000 12,500 
2.55 15 60 1,900 5,221 50.000 

PRECISION RESISTORS -1 WATT -60v 
100,000 145,000 300,000 390,000 560,000 
105,000 166,100 310,000 399,000 590,000 
120.000 220,000 320,000 400,000 600,000 
128,000 250.000 340,000 413.000 645,000 
130.000 280,000 348,000 520,000 650,000 
149,500 270,000 375,000 522,000 700,000 
132,000 296,000 376,000 550,000 876.457 

I MEGOHM 1 WATT 1%-$1.50-5%-60$ 
PRECISION RESISTORS -2 WATT -75C 

4,385 5,000 6,000 10,000 19.917 23,000 

' ' T/ 
Ne 

MFD 
.125 
.125 
.1 
.25 
.15-.15 

.03 

.1 1 

.02-.08 

.1 

.03-.03 

.01-.03 
2.25 

.3 
1 

a .2 

08 
.25 

8 
6 
3 

2.5- I 

.5 

.3 

.1-.1 

.02 

V.D.C. 
35,000 
27,000 
25.000 
20.000 

7.500 
7.500 
7,000 
7,000 
7,000 
6,000 
6.000 
6,000 
5,000 
1,000 
4,000 
1,000 
1,000 
3,500 
3,000 

222,000 ,00 0 
2000 
2.000 
2,000 
2,000 
2.000 
2,000 

UNIVERSAL JOINTS 
3/16' bolo x X 0.0. 

1-1/9" long - 
steel or aluminum 507' 

yo ho10 x 1/s O.0. 
IYe" lone- /J¢ aluminum only 

OIL FILLED 
Price 

$35.95 
28.95 
25.95 
19.95 
2.75 
1.95 
1.69 
1.98 
1.85 
1.40 
2.75 
1.35 
1.35 
2.95 
4.95 
2.50 
2.25 
1.45 
1.95 
2.25 
4.95 
4.65 
3.75 
2.95 
1.95 
1.95 
1.75 
1.65 

.79 

MFD 
4 
2 
1 
3 
4 
2 
1.02 
1 

7 

30 
8-8 
8 
7 
4 
4 a 3 
2 
2 a 2 
8 
4 

V.D.C. Price 
1,500 2.95 
1,500 1.79 
1500 1. 
.000 1.39 

1.000 1.96 
1.000 .90 
1,000 .63 1,63 000 

1.98 
800600 

2.93 
600 1.69 
600 2.05 

1.75 
1.63 
1.95 
.69 

1.40 

1.55 90 

600 
600 
600 
600 
600 
500 
500 
2 mfd. 
4,000 
V.D.C. 

G.E. 

$4.95 

MFl) 
.2 

8 
6 
5 
4 
2 
1 

28 
l6 

5-3 
1.4 

OIL FILLED A.C. CONDENSORS 
V.A.C. Price MFD V.A.C. 

750 .69 
66660 

$4.95 
660 4.50 
660 

660 
140 
440 

140 
375 

4.25 
3.25 
2.35 
6.95 
4.95 
3.50 
3.95 
2.15 

30 
25 
20 
15 
15 

4 
3 
2.6 

1Ó 

330 
330 
330 
330 

330330 

330 
330 

330 
220 

Price 
$6.50 
5.96 
5.50 
4.50 
3.95 
2.95 
1.95 
1.25 

.65 
2.95 

IN34 Crystal Diode 79c 

300 Twin Lead 021/z per ft. 518.95 per M 

Dynamo.or D11 R'41. $3.75 ea. 

Chokes: 30 Hy. 8MA Cá....$1.29: 6Hy. 8MA 02 ....78r 
Minimum Orders $3 All orders f.a.b. PHILA, PA. 

Power Tap Switch-OHMITE Jr 312-5-5 Tape non - 

shorting n - shorting 25A 100 V. A.C. 95 

Timer -Industrial Timer Corp. 15 min. on 15 min. o8 
continuous 115 V. A. C. Fully cased Plugs into 

o6aal socket 

BC -224-D Receiver Volts D. C. 1.5 mo to 18 mc. Brand 
new. Includes tubes, dynamotor, shock nits....5125.00 

hub connector AmDhenol 80-81 Interchangeable with 
Amphenel 80 -SI cad plated 

;DIIIN G CIO 

Arch St. Cor. Croskey Phila. 3, Pa. Telephone Rittenhouse 6-4927 
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SEARCHLIGHT SECTION 

COMMUNICATIONS EQUIPMENT CO. 
10 CM RESEARCH EQUIPMENT 

Coaxial Wavemeter, W.E. Transmission Tyne, using type "N" fittings. 
Calibrated between 3400-4500 MC $99.50 

LHTR. LIGHTHOUSE ASSEMBLY Part of RT39 APO 5 & APO 15 Re- 
ceiver and Trans Cavities w/assoo Tr. Cavity and Type N CPLG. To 
Reevr. Uses 2040, 2C43, 1B27. Tunable AP% 2400-2700 MCS. Silver 
Plated $49.50 

BEACON LIGHTHOUSE cavity 10 cm. Mfg. Bernard Rice $47.50 ea. 
MAGNETRON TO WAVEGUIDE Coupler with 721 Duplexer Cacity, gold 

plated $45.00 
SIGNAL GENERATOR using 417A klystron, 2700-3300 mc. Output approx. 

50 mw 115 vac power supply. With tubes, new $425.00 
REGULATED POWER SUPPLY for GL, 448 type lighthouse tubes (2C40, 

etc.) 115 vac, 60 cycles. Panel Mounting. Less tubes $32.50 
RT-39/APG-5 10 om. lighthouse 11F head c/o Xmtr.-Recvr.-TR cavity 

comal. recvr & 30 MC IF strip using 6AK5 (2040. 2043. 1B27 lineup[ 
w/Tubes. 

721A TR BOX complete with tube and tuning plungers $12.50 
McNALLY KLYSTRON CAVITIES for 707B or 2K28. Three types avail- 

able $4.00 
TS 268 CRYSTAL CHECKER $35.00 
F 29/SPR-2 FILTERS. Type "N" input and output $12.50 
WAVEGUIDE to %" Rigid Coax 'Doorknob" adapter choke flange, silver 

plated broad band $32.50 
AN/APRA le cm antenna equipment consisting of two 10 cm wavegulde 

sections, each polarized 45 degrees $75.00 per set 
MAGNETRON COUPLING FOR TYPE 720 MAG. to 11,4" a 3" Wave - 

guide $35.00 
ASI4A/AP-10 CM Pick up Dipole with "N" Cables $4.50 
OAJ ECHO BOX, 10 cm. Tunable $22.50 
S BAND SIGNAL GEN. Comp. with calibrated attenuator, W.E. Coax Wave - 

meter, McNally Klystron Oscillator, Regulated Power Supply, operating 
from 115v. 50-1200 cycles. Manufactured by W.E $650.00 

7/8" RIGID COAX -3/8" I.C. 
RIGHT 1 N G L E BEND, with flexible coax output pick-up look $8.00 
SHORT RIGHT ANGLE bend, with pressurizing nipple $3.00 
RIGID COAX to flex coax connector $3.50 
STUB -SUPPORTED RIGID COAX, gold plated 5' lengths. Per length $5.00 
RT. ANGLES for above $2.50 
RT. ANGLE BEND 15" L. OA $3.50 
FLEXIBLE SECTION. 15" L. Male to female $4.25 
FLEX COAX SECT. Approx. 30 ft 816.5e 

3CM RESEARCH EQUIPMENT 1" X 1/2" 
WAVEGUIDE 

1- x '/ waveguìde in 5' lengths, ÚG39 flange to UG40 cover, alive; 
plated $7.50 per length 

Rotating Joint supplied either with or without deck mounting $17.50 each 
2142 Magnetron Pulse Modulator, 14Kw max. rating 7Kw min. Plate volt- 

age pulsed 5 5kv. 6.5 Amp. .001 duty cycle, 2.5 usec pulse length max. 
filament 6.3v .5 amp. Includes magnetron mtg. and blower. Requires 
3C45 and 2-3B24. New $75.00 

FS -268 Crystal Checker $35.00 
Bulkhead Feed-Thru Assembly $15.00 
Pressure Gauge Section 15 lb. gauge and press nipple $10.00 
Pressure Gauge, 15 lbs $2.50 
Dual Oscillator -Beacon Mount, P/O APR 10 Radar for mounting two 723A/ß 

klystron with crystal mts. matching slugs, shields 542.50 
Dual Oscillator, Mount. (Back to back) with crystal mount, tunable termi- 

nation, attenuating slugs 518.50 
Directional Coupler. U0 -40/U Take off 20 DB $17.50 
2K25/723 AB Receiver local oscillator Klystron Mount, complete with crys- 

tal mount. Iris coupling and choke coupling to TR $22.50 
TR-ATR Duplexer section for above $8.50 
CU 105/APS 31 Direction Coupler 25 DB $25.00 
723AB Mixer -Beacon dual Ose. Mut. w/xtal holder $12.00 
Waveguide Section 12" long choke to cover 45 deg. twist & 2%" radius, 90 

deg. bend $4.5v.. 
Twist 90 deg. 5" choke to cover w/press nipple $6.50 
Waveguide Sections 2% ft. long silver plated with choke flange 55.75 
3 cm. mitred elbow "E" plane unplated $12.00 
UG 39 flanges 851 
U G 40 chokes $1.00 
90 degree elbows FE or H plane 234" radius $12.50 
90 degree twist 6' long -ÚG39 to 15040 $8.00 
45 degree twist $8.00 
40 KW X Band radar, complete as described and illustrated in July, 1951, 

Electronics -APB -4 under belly assembly, less tubes $375.00 

11/4" x 5/8" WAVEGUIDE 
Waveguide Lengths, cut to size and supplied with 1 choke, 1 cover, psi 

length per ft. $2.09 
BI Dir -Coupler WG output calibrated -25 db nominal $17.50 
Mitred Elbow II Plane U051-11052 $12.00 
6" St. sect. choke to choke $3.50 
CG 98B/APQ-13 12^ Flex. Sect. 11/2' x %" OD $10.00 
X Band Wave Gd. 1%" x t'4" O.D. 1/16" wall aluminum per ft. 75t 
Slug Toner Attenuator W.E. guide. Gold plated $6.50 

1.25 CM RESEARCH EQUIPMENT 
Complete 24,000 MC RF Head, including 2K33 Klystron, 3.131 
Magnetron and Magnet, all plumbing, and associated circuitry, 
in standard A -N Pressurized housing. New, $1100,00. 

Low Power Load $20.00 
Shunt Tee $35.00 
Waveguide Lengths, 2" to 6" long, gold plated with circular flanges and coupling 

nuts $2.25 per inch 
APS-34 Rotating Joint $49.50 
Right Angle Bend E or H Plane, specify combination of couplings desired $12.00 
45° Bend E or 11 Plane, choke to cover $12.00 
Mitered Elbow, cover to cover $4.00 
TR-ATR-Section. Choke to cover $4.00 
Flexible Section 1" choke to choke $5.00 
"S" Curve Choke to cover $4.50 
Adapter, round to square cover $5.00 
Feedback to Parabola Horn with pressurized window $27.50 
90" Twist $10.00 
"K" Band Directional Coupler $49.50 ea. 

SUPERSONICS 
QCU Magneto striction head RCA type FR 270225 -New... $95.00 
Stainless Steel streamlining housings for above $18.50 
Driver Amplifier, New $200.06 
Magneto striction head, coil plate assembly, new $14.50 
Magneto strietiois head coil plate assembly $14.50 
Magneto striction head assy. consists of coil, plate, nickel diaphragm plate. 

milled steel body unassembled $65.00 
Supersonic Oscillator RCA 17-27 Kr. Rec. Driver, Ose. 115 V 80 cy. AC. De- 

signed for use w/200 watt drive. New leas tubes $39.50 
QBF Sonar mfg. WE complete console consists of 10-40 Ire. rec. driver ose. 

ind. & control unit, and driver amplifier 22-28 Ise. Write. 
QiA Sonar QBF w/OJA adapter kits w/cathode ray tube indication. Write. 
Supersonic Oscillator: 50 watts, A -I Emission 18-25 kc. Operates from 115 V, 

60 cy. New $150.011 

MICROWAVE ANTENNA EQUIPMENT 
3 CM ANTENNA WITH DISH 14". Cutler Feed horizontal and vertical 

scan with 28 V DC drive motor and drive mechanism. Complete. Nee 
as shown $125.00 

Relay System Parabollo reflectors approx. range 2000 to 6000 Mo. Dimensions 
4%' a 3'. New $75.00 
Dipole for above $12.00 
TDY "Jam" Radar rotating antenna, 10 cm. 30 deg. beam, 115 V AC 

drive. New $150.00 
10 CM Horn, Rectangular -to square -to circular RF assembly ending In horn, 

radiating circularly polarized beam. Waveguide input. Complete with 
flange $50.00 

Parabolic Peel. Radiation pattern approx. 25 deg. in horizontal, 33 deg. in 
vertical planes 535.00 

Cone Antenna, AS 125 APR, 1000-3200 mc. Stub supported with type "N" 
connector (as shown) $4.50 

ASI4A.AP, 10 CM pick up dipole assy, complete w/length of coax and "N" 
connectors $3.5, 

AS46A/APG-4 Yagi Antenna, 5 element array $22.50 
te" Parabolic Reflector Spun Aluminum dish 54,85 

140-600mc Directional Antenna 
l40-310um rune and 300-600 me cone, each consisting of 2 end fed half wave 

itenae.l sections with enclosed matching stub for reactance changes with 
changing frequency. 

New: complete ;with mast, guys, cables, carrying chest $49.50 
AN MPG -I Antenna. Rotary feed type high speed scanner antenna assemble 

including linen parabolic reflector. Less internal mechanisms. 10 deg 
:actor scan. Approx. 12'L X 4'W x 3'H. Unused $250.01 

Gov't Cost -$4500.00 
DBM ANTENNA. Dual back-to-back parabolas with dipoles. Freq. coverag, 

.nun -4500 pie. No drive mechanism $65.00 

RADAR SETS 
APS-2, Airborne, 10 

Maior Units, New 
APS-4. Airborne, 3 

CompL 
APS-15, Airborne, 3 

Major Units, New 
SD -4, Submarine, 200 

Compi., New 
SE, Shipboard, 10 

Compl., New 
SF -I, Shipboard, 10 

Compi., New 
SI -1, Submarine. 10 

Comet.. Used 
SL -I, shipboard, 10 

Corpi., Used 
SN, Portable, 10 

Compi., Used 

CM. 

CM. 

CM. 

MC. 

CM. 

CM. 

CM. 

CM. 

CM. 

SQ, Portable, 10 CM. 
Compl., Used 

SO -I, Shipboard, 10 CM. 
ComDL, Used 

S0.7, Portable, 10 CM. 
Assault 

SO -8, Shipboard, 10 CM. 
Compl., Used 

Mark 4, Gunlaying, 
MC, Less Ant., Used 

Mark 10, Gtmlaying, to 
CM, Compl., New 
CPN-3, Beacon, CM, Maim 

Units, Used 
CPN-8, Beacon, 10 C?t. 

Compl., Lesa Ant.. New. 
SCR -533, IFF/AIR, 5e 

MC, New 

8111, 

TEST SETS 
TS 102/AP TS 56A/AP 
TS 45/APR TS 89 
TS 36/AP 1-203-A 
TS 12 UNIT 2 TS 11/AP 
Q. METER BC 438 
TS 69/AP CS60-ABW 
CW60-ABM I-158 
LU -1 1-222 
LU -3 1-185 
TS 159 TS 268/U 

Send for Further Info. 

& Price Others 

AN/APS-6 
RT 17/APS-6 . . . A 3 C.M. package de- 

signed for aircraft interception . . . night 
fighter radar work for use with a conical scan 
antenna. Package consists of 725A magnetron 
and magnet, 1B24 duplexer, 724 ATR, 723 A/P. 
local oscillator and beacon oscillator, complete 
transmitter -receiver, RF plumbing, IF strip 
using 6AK5's and 6AL5's. Miniature tubes 
used throughout, enclosed blower, pressurized 
housing. A complete 3 CM RF package of the 
latest design, using miniaturized components. 

Less receiving type tubes $425. 
AN/APS-6-(AIA) Test Synchroacopes-WRITE 

All merchandise guaranteed. All prices F.O.B. N.Y.C. Send M.O. or Check. Only shipping charges sent C.O.D. Rated concerns send P. 0. COMMUNICATIONS EQUIPMENT C O . 
131 Liberty St.. New York, N. Y. Dept. E-12 P. J. Plisbner Phone: Digby 9-4124 
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SEARCHLIGHT SECTION 

RELAYS 
FOR EVERY PURPOSE .... 
Each relay is brand new, standard make, inspected, 
individually boxed and fully guaranteed. 

......... 
Over a Million in Stock! 

The following list represents only a portion of our relay 
stock. Write or wire us for information on types not 
shown. 

Stock D.C. 
No. Voltage Ohmage Contacts 

Unit 
Price 

Stock D.C. Unit 
No. Voltage Ohmage Contacta Price 

STANDARD DC TELEPHONE RELAYS R-534 14 45 1A/30 Amps. 2.05 
R-223 28 150 1A/40 Amps./48 VDC. 1.70 

R-806 115* 900 
R-11 6 2B 

$2.05 
1.10 

R-680 6 3 lA/50 Amps. 3.90 
R-677 6 3.5 lA/50 Amps. 3.90 

R-518 85/125 6500 1C 3.60 R-532 6 15 1A/50 Amps. 3.90 
R-633 180/350 10,000 1C & 5 Ampe. 2.90 R-876 12 16 1A/50 Amps. 

Oct. Skt. 2.45 1AUX/25A 3.90 
R-667 6 .75 1B/10 Amps. 

1A/3 Amps. 1.45 ROTARY RELAYS 

R-154 6/12 200 
R-517 12 250 

3000 

SAA & 1C 

A 
1B 

1.25 
1.50 
1.50 
3.05 

R-712 24 200 2B $2.05 
R-711 24 200 2C & 1B 2.05 
R-573 28 200 10 & 1B 2.05 

R31 100/125 3300 
R-545 110/250 7000 

2A 
1C 

1.90 
2.45 

R-766 24 230 12 Pos. 8 Deck 4.90 
R-809 28 7 lB & 12 Pos. W/ 2.45 

R-124 300 1200 lA 1.55 7' Shaft for Wafers. 
R-160 12 3C & 3A 1.30 
R-155 12 100 4A & 4B 1.45 DIFFERENTIAL RELAYS 
R-520 200/300 14,000 

50 
R-159 53 12 200 

2C 
2A 
1C & 1A 

3.45 
1.35 
1.55 

R-208 120 2000 2C/3 Amps. $2.45 
R-209 220/250 8000 IC/3 Amps. 3.10 

SHORT TELEPHONE RELAYS SEALED RELAYS 

R-635 12 100 
R-826 12 150 

IC & lA 
2C, 1B 

$1.35 
1.55 

R-261 12/24 1900 1C/5 Pin Plug 3.75 
R-673 48/150 7500 1C/5 Amps. 2.80 

R-770 24 150 
R-771 24 200 

lA/10 Amps. 
lA/10 Ampa. 

1.45 
1.45 VOLTAGE REGULATORS 

R-603 18/24 400 2A 1.55 
R-575 24 500 2C 2.40 R-745 6 2 lA/10 Amps. $1.05 
R-764 48 1000 2C & 2A 2.00 R-780 24 350 1C/6 Amps. 1.05 

60/120 7500 lA 1.70 R-509 6/12 35 1B/2 Amps. 1.05 
R-6803 115 - None 1.45 
R-213 5/8' - 2A 3.10 SPECIAL RELAYS 
R-589 12 125 
R-113 12 150 
R-889 12/24 255 
R-799 24 500 
R-115 
R-110 24/32 

5003500 

R-121 150 5000 
R-634 150/250 8000 
R-800 12 150 
R-537 12/24 150 
R-750 24 400 

2A 
4A 

None 
1C 
IC 
2A & 1C 
lA & 1B 
2C & IA 
2C & 1B 
lA 

1.30 
1.55 
1.55 
1.00 
1.70 
1.70 
2.05 
2.45 
1.55 
2.00 
1.60 

R-503 12/32 100 3A, 2C $13.50 
R-749 600 - Max. 28 Amps. 7.45 
R-804 550 - 1B/38 Amps. 4.35 
R-579 2206 - 1B 8.70 
R-294 27.5 200 113 5.35 
R-686 115' - 2C 6.10 
R-246 115 - 1B 11.20 
R -246A 115 - lA 11.20 
R-611 24' - 1A/30 Amps. 5.35 
R-283 12 125 1C/10 Amps. 4.35 
R-614 18/24 60 1A/15 Amps. 4.35 

CONTACTORS R-245 12 25 4' Missies Lever 3.20 
R-527 6/12 50/50 In Series 1.20 

R-650 24 100 lA/50 Amps. $3.70 R-544 12/24 60/60 1C 2.05 
1A/200 Amps. 5.50 R-255 3.50 

R-333 98/120 975 4A/Sise 2 5.50 76400Cy. 1.20 
R-334 115 1200 3A/Sise 2 5.50 R--886Ó 

H' Stroke 1.20 
R-353 85 38 7-. lA/50 Amps. 

2A 
3.45 
3.95 

R-851 24 100 Solenoid Valve 3.10 
R-295 12 276 Annunciator Drop 2.70 

8 18/14 1A/Dble. Brk. 2.00 R-230 5/8 2 2A, 1C 2.70 
R-44b 12 5 1A/200 Amps. 4.05 R-813 12 12 Wafer 5.35 

1A/50 Amps. 3.90 R-275 12 760 1A, 1B, 1C 3.45 
R-447 12 18 1A/50 Amps. 3.90 R-718 24 70 2A/5 Amps. 1.80 
R-448 24 67 1A/50 Ampe. 3.90 R-820 6/12 35 2C, lA 

1.56 R-449 28 180 1A/50 Amps. 3.90 R-629 9/14 40 1C/10 Amps. 
R-450 24 75 IA/50 Ampe. 3.90 R-720 24 50 2C Ceramic 1.70 
R-188 200 1A/75 Amps. 3.70 R-500 12 10/10 2C/6 Amps. 3.55 

24 60 lA/50 Amps. 3.45 8-816 12 10/15 2C/6 Amps. 3.55 24-1.20 2 1A/50 Ampe. 3.70 R-524 
R-566 115 Coll Only 1.00 R-ó87 54 244 850 2A/100 Amps. 5.90 

R-788 100 - 3B & 2A 5.45 R-710 - 150 Coll Only 
R-682 115' 35 
R-787 24 20 

5A/I0 Amps. 
2A/10 Amps. 

6.10 
4.95 "AC. AC/DC. 

R-180 12 25 
R-265 24 60 

lA/50 Amps. 
1A/100 Amps. 

4.05 
3.45 KEYING RELAYS 

R-535 24 70 lA/100 Amps. 4.80 R-714 9/14 65 20/5 Amps. $1.55 
R-556 24 70 lA/100 Amps. 4.80 R-850 12 450 1A/1.5 Amps. 1.50 
R-557 24 100 lA/50 Amps. 3.85 R-721 18/21 290 20/5 Amps. 1.55 
R-178 24 100 lA/100 Amps. 4.80 R-694 24 300 lA/5 Ampe. 1.50 
R-608 24 125 1A/200 Amps. 2.80 R-935 28 1000 1C/1.5 Amps. 1.65 

lA/100 Amps. 4.90 R-949 2.4. 60 Cy. lA/5 Amps. 1.95 
719 24 1Ó 1A/200 Amps. 4.95 R-704 2/8 .25 23/5 Amps. 1.35 

0 R-182 
75 265 

1A/25 Amps. 2.40 R-173 2/6 2 lA 3.00 
R-244 1A/20 Ampe. 2.20 R-280 8/8 77 lA Dble. Brk. 2.45 
R-659 12 7.2 2A/20 Amps. 1.70 R-647 6/12 15 1B/20 Amps. 1.45 
R-552 24 70 4A/50 Amps. 5.35 R-273 20 160 2A/15A Dble. Brk. 3.55 
R-185 24 100 lA/50 Amps. 3.45 R-169 24 200 lA 2.45 
R-186- 

24 150 
IA/50 Amps. 
lA/50 Amps. 

4.35 
3.45 

R-570 24 230 1B Dble. Brk. 2.70 
R-960 24 230 3C/15 Amps. 2.95 

Stock D.C. 
No. Voltage Ohmage Contacte 

R-529 
R-715 
R-584 
R-192 
R-204 
R-224 
R-221 
R-205 
R-891 
R-536 

R--8858 R33 
R-220 
R-828 
R-627 
R-734 

R.822 
R-274 
R-855 
R-277 

24/48 1020 
24 

20 
12 44 
12 68 
12 85 

18/24 5000 
24 280 
24 475 
27 230 

27.5 250 
8.5 
75 b003000 

6/8 42 
115' ----- 
24 150 
28 185 

20/30 200 24 ---- 
110' 60Cy160 

12 30 

R-572 24 
R-857 24 
R-912 4/5 

R-921 8 
-291 

7 R-2 
922 
38 

12 
R-144 12 
R-145 18/24 
R-298 21 
R-296 21 
R-586 21 
R-137 24 
R-142 2 
R-785 24 
R-607 24 
R-606 24' 
R-605 24 
R-728 6 
R-8-739 

2 812 
R-281 12 

R-8136 18/24 
R-133 24 
R-138 24 

R-731 24 
R-292 24 
R-826 24 
R-786 60 
R-588 90/125 
R-755 24 
R-150 6 

8-889 14 14 

2C 
2C Ceramic 
lA Dble. Brk. 
3C/10 Amps. 
2A 

lA 

1C/5 Amps. 
2C 

20 
Dble. Brk. 

1C 

1B Dble. Brk. 

2C/10 
Amps. 

3A & 20/10 Amps. 
2A 

Dble. Brk/15A 
2C -D Break Cera 

Unit 
Price 

3.10 
3.70 
1.30 
1.70 
1.45 
1.45 
2.00 
1.55 
1.45 
1.55 
1.45 
3.05 
1.50 
1.50 
3.10 
1.30 
1.30 
1.45 
1.55 
3.25 
2.20 

MIDGET RELAYS 
256 

1 Make Before Make 
$1.251.7 

20 3A -1C Ceramic 2.50 
5 IA 1.25 

1860 1A3A 

Dbl.Brk. OlO Amp. 
1.45 

758 
lA 
IA 

Db1.Brk.010 Amp. 
1.2245 

250 
lAA 

Ceramic 
1.25 

300 lA 1.25 

300 100 
& 1C 

1 45 
400 2C 1.50 

20/10 Amps. 2.00 - lA 1.20 - 1A & 1B 1.20 
3A 1.20 

45 1B 1.50 
120 IA 1.45 
126 2A 1.25 
300 1B 1.30 

IB 1.45 
300 .75 
300 4A 1.45 

330000 2CIIe 1.55350 

10 1.25 

1300 2C 5 Ampe. 
1 

00 

6500 
lAC 

2.70 

30 lA 1.50 
IC 2.51 

1500 2A, 1B, 1C 2.50 

SPECIAL! 
CO -AXIAL RELAY 
D153766 SPDT, 6 VDC. 
19 Ohm coil. Designed 
to accommodate 75 watts maxi- 
mum. Perfect for all types of 
antenna switching. Designed for using standard 
83-15P coaxial fittings. Port of RAX-1 equipment. 
No. R-846-$6.93 Ea. 

BASIC CONTACT ASSEMBLIES SHOWN IN UNOPERATED NORMAL POSITION 

Form A -"Make" 
(Single Throw, 

0 1 

} U 
O T 

Form B -"Break" 
(Single -Throw, 

o + 

O 

Form C -"Break -Make" Form D -"Make - 0 

Normally Open) Normally Closed) (Double -Throw) Before -Break" Form E -"Break - 
Make -Before -Break" 

HRH MRS 833 W. CHICAGO AVE. DEPT. SL, 

MANUFACTURERS AND DISTRIBUTORS: 
WRITE FOR NEW CATALOG 

Telephone 
SEeley 8-4146 

CHICAGO 22, ILL. 
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MICROWAVE RECEIVERS 
AN/APR-I Receivers and tuning units TN -1 (38 to 
95 MC) TN -2 (76-300 MC) TN -3 (300-1000 MC). 
AN/APR-4 Tuning units TN -17 (76-300 MC) 
TN -18 (300-1000 MC), TN -1.9 (950-2200 MC). 
RI I IA/APR-5A Receivers. 1000 to 6000 MC. 

MODEL AN/APA-10 
PANORAMIC ADAPTER 

Designed for use with receiving equipment AN/ 
ARR-7, AN/ARR-5, AN/APR-4, SCR -587 or any 
receiver with I.F. of 455 kc. 5.2mc. or 30 mc. 
With 21 tubes including 3' scope tube. Converted 
for operation on 115 V. 60 cycle source. 
PRICE $245.00 
AN/APA-10 80 Page Tech Manual $2.75 

LAVOIE FREQ. METER 
375 to 725 MCS 

Model TS -127/U 1s a compact, self-contained, pre- 
cision (H 1 MC) frequency meter which provides quick, accurate readings. Requires a standard 1.5V A" and 45V "B" battery. Has 0-15 minute time 
switch. Contains sturdily constructed HI -"Q" 
resonator with average "Q" of 3000 working directly 
into detector tube. Uses 957. LS6 and 384 Tubes. 
Complete, new with Inst. book. Less bat- 
teries. Write for descriptive circular.... $69.50 

SWEEP GENERATOR CAPACITOR 
High speed ball bearings. Split stator silver plated 
coaxial type 5/10 mmfd. Brand new $2.50 

BC -348 RECEIVER PARTS 
for Models C, E, H, K, L, M, P, R. 

Dial Mechanism assemblies.. 1st, 2nd, 3rd, 4th I.F. transformers. C. W. osc. and still filter trans. with xtals. All R.F. coils. Front panels. Shock mounts. 
Large quantity misc. hardware sub assemblies, eta. Write your requirements. 

MISCELLANEOUS EQUIPMENT 
TS -127/U Lavoie Freq. Meter -375 to 725 MC, 
TS -47 APR Test Set -40 to 500 MC. 
BC1203 APN-4 Test Set. 
TS -487/U Peak to Peak VTVM. 

G. E. SERVO AMPLIFIER 
Type 2CV1C1 Aircraft Amplidyne control amplifier, 115 volts -400 cycles. Dual channel. Employee 2- 6SN7GT and 4-OV6GT tubes. Supplied less tubes. 
New $22.50 

LINEAR SAWTOOTH 
POTENTIOMETER 

W.E KS -15138 
Has continuous resistance winding to which 24 volts D.C. is fed to two fixed tape 180° apart. Two rotating brushes 180' apart take off linear saw - tooth wave voltage at output. Brand New....$5.50 

8,000 -VOLT TRANSFORMERS 
Primary: 115 V., 60 cycles. 
Secondary: 8000 V., C.T., 800 V.A. 

Brand new in sealed cans. ...$27,50 

CRYSTAL DIODE 
Sylvania 1N21B. Individually boxed and packed in leaded foil. Brand new $4.25 

SYNCHRO DIFFERENTIAL 
GENERATOR 

Ford Inst. Co. Type 5SDG. Brand New.... $22.50 
Electrolux Torque Motor $16.50 

All prices indicated are 
F 0 B Bronxville, New 
York. Shipments will be 
made via Railway Ex- 
press unless other in- 
structions issued. 

MOTOR GENERATORS 

2.5 KVA Diehl Elec. Co. 120V D.C. to 120V A.C. 
60 cy. 1Ph., .4PF. Complete with Magnetic Con- 
troller, 2 Field Rheos and Full Set of Spare Puts 
Including Spare Armatures for Generator and 
Motor. Full spec. on request. New $285.00 
2 KVA O'Keefe and Merritt. 115V DC to 120V AC, 
50 cy. Idles at 3 Ph. syncs motor on 208V, 50 ny. 
New. Export crated $165.00 
1.25 KVA Allis-Chalmers. 230 DC to 120 AC, 60 

cy, 1 Ph. Fully enclosed. Splashproof, Ball Bear- 
ings, centrifugal starter. New. complete with kit 
of Spare parts $175.00 
M.G. 164, Haltzer-Cabot Motor: 440V, 3Ph, 60 cy.. 
.90A. 1/3HP, 1750 RPM. Generator: 70V, SPh, 146 

Cy., .140KVA. Exciter: 115DC, 1A. New...$67.50 
Typs CG -21302. 440V AC, 60 ny, 3Ph. 1500 VA to 
875 DC and 300V DC. New $69.50 

INVERTERS 

Onan MG -215H. Navy type PU/13. Input 115/230, 
60 cy, 1 Ph. Output 115, 480 e. 1 Ph. 1200W and 
28V DC at 4 amps. New $295.00 
G.E. Model 5D-2INJ3A. Input: 24V. DC, Output: 
115V, 400 cy., 485 Va. New 1129.50 

Leland Elec. Co. Model PE206A. Input: 28V. DC, 
38 Amps. Output, 80V., 800 cl. 485 VA. New $22.50 
G.E. 18169172. Input: 28V. DC, Output: 115, 400 
cycles at 1.5 KVA $32.50 

DYNAMOTORS 

Navy -Type CA10-211444, 105/130V DC to 13V DC 
at 40A or 26V DC at 20A. Radio Filtered. Com- 
plete with Line Switch. New $89.50 
Elcor. 64V DC to 110V AC, 60 cy. 1 Ph. 2.04 
Amps. New $24.50 
Elcor. 32V DC to 110V AC, 60 ay, 1 Ph. 0.43 Ampe. 
New $22.50 
Type PE94C. For use with SCR522 Transmitter - 
Receiver. Brand new in export cases $15.00 
Carter 6V DC to 400V DC at 375 mils. New $39.50 

AMPLIDYNES 

G E. Model 5AM21117. 4600 R.P.M. Motor Com- 
pound wound. 150 Watts. Input: 27V DC. Output: 
60V DC, Sig. Corps. U. S. Army MG -27-B. 
New $34.50 
Edison type 5AM3INJI8A. Input: 27 volts, 44 
Amps., 8300 RPM. Output: 60V DC at 8.8 amps. 
530 Watts. New $22.50 

SMALL D.C. MOTORS 

G.E. Model 5BA50L12A. Armature 27V D.C. at 
8.3A. Field 60V DC at 2.3A. RPM 4000. H.P. 0.5. 
New $27.50 
Electrolux Corp. of Canada. P/O vent fan assem- 
bly for SCR -602-T6. 1/35HP, 28.5V, 2.15 amps., 
2200 RPM. Price $16.50 
Otter type E-7-5, 27.5V, 1/20HP, 3650 RPM. 
Shunt wound. Price $15.00 
Dumore Co. Type EBLG, 24V DC, 40-1 gear ratio. 
for use with type B-4 Intervalometer. Price $17.50 

RADAR ANTENNAS 
Type SO -I (10CM.) Complete assembly with re - 
(lector. wavegutde nozzle, drive motor and synchros, 
etc. New in original cases $279.50 
Type SO -3 (3 CM.) Surface Search type complete 
with reflector, drive motor, aynchro, etc., but less 
plumbing. New in original cases $189.50 
Type SO -13 (10CM.) Complete assembly with 24' 
dish with feedback dipole. Complete with eynchros, 
drive motor, gearing, etc. New in original 
cases $149.50 
Also In stock -spare reflectors, nozzles, probes, right angle bends for SO -1 antennas. 

400 CYCLE TRANSFORMERS 

AUTO. 400 cy. G.E. Cat No. 80G184. 
KVA .9455-520P. Volts 460/345/230/115. New. 

$4.95 
FILAMENT. 400/2600 cy. Input: 0/75/80/85/105/ 
115/125V. Output: 5V3A/,5V3A/5V3A/5V3A 5V6A/ 
5V8A/6.3V8A/6.35A. New $2.95 
THYRATHRON POWER. 400/1600 cy. Raytheon 
U%-8876, 400/1600 cy. Pri: 115, Sea: 50-0-50V at 
1.5A, 6.3V at 1.2A. Teat r.m.e. 1780. New 12.75 
PLATE WECO KS9560, 400/800 cy. Pri: 115V, Seo: 
1350-0-1350 at .057A (2700 V Total). Eleostat 
Added. Wt. 2.3 lbs. New $2.95 
Plate, Thordarson #T46889. 1850 VA. Pri: 105- 
120V. 500 cy. 1 PH. Sec: 5600V. Center tapped. 
1.5KV insulation. Brand new $49.50 
PLATE & FIL. WECO KS9555, 400 ay. Pri: 115V. 

Seo 
#1: 930-0-930. Seo #2: Three 6.3V 

$3.95ings 

FILAMENT. 400/2400 cps. WECO KS9553 Pri: 
115V. Sec: 8.2V1.25A/6.35V1.5A Elecatat andld. 
Wt, 0.5 lbs. New $1.95 
PLATE & FIL. 400/2600 ex. Pri: 0/80/115V Sea: 
#1=1200VDC at 1.5MA. Sec #2=400VDC at 
130MA. Fil. Secs: 6.4V4.3A/6.35V0.8A (ins. 
1500V)/5V2A/5V2A J $4.95 
RETARD. 400 cy. WECO KS9598. 4 Henry 100MA. 

$1.75 

60 CYCLE TRANSFORMERS 

FILAMENT. Raytheon Hypersil Core, Pri: 115V. 
Seo: 8.3V22Á/8.3V2.4A/6.3V2.25A/8.3V0.6A Ins. 
for 1700V $5.95 
High Rectance Trans. G. E. type Y -3102A.-60 ay., 
Voltage 11200-135. Inductance H.V. Winding 135 
Henries. Output: Peak Voltage 28.8KV. Cat. 
831806501. New $89.50 
High Voltage Trans. Westinghouse Pri: 115, 60 cy. 
Sec: 15,000 C.T., 60 MA. Good for Hi -Pot teat set 
up. C. T. ungrounded $29.50 

PULSE TRANSFORMERS 

PULSE. WECO ES -9583. Supplies voltage peaks of 
3500 from 807 tube. Tested at 2000 Pulses/sec and 
5000V peak. Wdg. 1-2=18 ohms. Wdg. 1-3=72 
ohms. L of Wdg. 1.3 =.082M at 100 cps $5.00 
PULSE, WECO ES -161510, 50 KO to 4MC, 1%," 
Dia. x 1%' high, 120 to 2350 ohms. New $1,95 

RAYTHEON VOLTAGE REGULATOR 
Adj. Input tape 95-130V., 60 cy. 1 Pb. Output: 
115V., 60 Watts, 3 of 1% Reg. Wt. 20 lbs. 8's4' H 
x 824' L x 4%' W. Overload protected. Sturdily 
constructed. Tropicalized. Special $14.75 

HIGH VOLTAGE CAPACITORS 
.25 MFD., 20KV 528.50 
.25 MFD.. 15KV 22.50 
.5 MFD., 25KV 34.50 
I MFD., 15KV 34.50 
I MFD., 7.5KV 12.50 

SOUND POWERED PHONES 
Western Electric No. D173312, Type O. Combina- tion headset and chest microphone. Brand new in- cluding 20 ft. of rubber covered cable $17.50 Automatlo Elec. Co. No. GL843A0. Similar to 
above but including Throat microphone In addition 
to chest microphone. Brand new with 20 ft. rubber 
covered cable $16.00 
U. S. Instrument Co. No. A-260. Complete with 
20' cable and plug. Brand new $17.50 
W. E. type TS -IOM Handset. New $16.50 

PARABOLOIDS 
Spun Magnesium dishes 171/2" dia. 4" deep. Mount- ing brackets for elevation and azimuth control on rear. 1% x 1%' opening in center for dipole. Brand 
new, per pair $8.75 

WESTERN ELECTRIC CRYSTAL UNITS 
Type CR-lA/AR. Available in quantity -following 
frequencies -fundamentals. 
5910 -6450 -6370 -8470 -6510 -6810 -6670 -6e90- 
6940 -7270 -7350 -7380 -7390 -7480 -7580 -9720 - Kilocycles. 

$1.25 each 

ELECTRONICRAFT 
INC. 

27 MILBURN ST. BRONXVILLE 8, N. Y. 

PHONE: BRONXVILLE 2-0044 

All merchandise guaranteed. 
Immediate delivery, subject 
to prior sale. 

All Prices Subject to 
Change Without Notice 

ELECTRONICS - December, 1951 369 



SEARCHLIGHT SECTION 

TEST EQUIPMENT 

HI-POWER DUMMY LOADS 
X Band, 11/4" x We" guide, choke or plain flange, dissipates 350 watts average 
power continuously in still air, VSWR less than 1.15 between 7 and 10 KMC, 

weight 51/4 pounds. 

X Band, 1" x 1" guide, choke flange, dissipates 250 Watts average power con- 

tinuously in still air, VSWR less than 1.15 between 8.2 x 12.4 KMC, weight 31/4 

pounds. 
X Band, 11/4" x s/é" guide, plain flange, dissipates 200 watts average power con- 
tinuously in still air, VSWR less than 1.15 between 7-10 KMC, weight 31/4 pounds. 

X Band, 11/4" x 5/s" guide, plain flange, dissipates 150 watts average power con- 
tinuously in still air, weight 2 pounds 4 ounces. 

S Band, 112" x 3" guide dissipates 1,200 watts average power in still air, VSWR 
less than 1.15 between 2.5 to 3.7 KMC, choke flange, weight 13 pounds. 

TS -30, X Band Power Meter, measures 1 milliwatt to 1 watt of X Band average 
power for s,.e" x 11/4" wave guide,-$200.00. 
TS -155 S Band Signal Generator and Power Meter. 

X Band Frequency Meter, 8,500 to 9,600 megacycles, direct reading within 25 mega- 
cycles; within 4 megacycles with correction chart. Transmission type for s,/e" x 11/4" 

wave guide. 

X Band Power and Frequency Meter for 8,500 to 9,600 megacycles measures 1 to 
1,000 milliwatts average power. The frequency meter is direct reading within 25 

megacycles and within 4 megacycles with correction chart; commercial equivalent 
of TS -230 B/AP. 

TS-33/AP X Band Frequency Meter, 8,700 to 9,500 megacycles,-$150.00. 

TS-62/AP X Band Echo Box,-$150.00. 

TS-110/AP S Band Echo Box, $150.00. 
TS -89 Voltage Divider,-$30.00. 
TS-12/AP (Unit 2) X Band slotted line with adapters and probes-$175.00. 

TS -100 Synchroscope 
T-85/APT-5, 300-1,600 megacycles Noise Modulated Transmitter, 40 watts C. W. 

Waveguide Below Cut -Off Attenuator L 101-A, U. H. F. Connectors at each end, 
calibration 30-100 db,-$25.00. 
Amplifie'- Strip AM-SSA/SPR-2 contains I. F. amplifier, detector, video amplifier, 
pulse stretcher and audio amplifier and Rectifier Power Unit PP-155A/SPR-2 band- 
width 10 megacycles, center frequency 30 megacycles, sensitivity 50 microvolts 
for 10 milliwatts output. Power supply 80/115 V ac, 60-2, 600 cps 1.3 amps. Send 
for schematic-$65.00 less tubes. 

Tuning Units for APR -4 Receiver 
TN 16 30- 80 megacycles TN 18 300-1,000 megacycles 
TN 17 80-300 megacycles TN 19 1,000-2,200 megacycles 

TN 54 2,200-4.000 megacycles 

ELECTRO IMPULSE LABORATORY 
62 White Street Red Bank 6-0404 Red Bank, N. J. 

CO.UMBIA ELECTRONICS _TD. 

_44 

SCR 291 
Semi -portable Radio Direction Finder. 
Uses a U -Adcock type antenna array 
designed for ground station operation. 
The overall frequency range of this 
equipment when used for direction 
finding is continuously variable from 2 

to 10 mcs. Receiver has continuous fre- 
quency range from 1.5 to 30 mcs., 

divided into 4 bands. Sensitivity is 

approx. 5-15 microvolts/meter for 
±2° bearing readability. Power re- 
quirement 115 V. 60 cycles, single 
phase. Complete. New. 

TEST EQUIPMENT 
Complete Line! 
Signal Generator 804-C 

DuMont 224-A Oscilloscope 
1-77 Hickok Tube Checker 
1-208 FM Signal Generator 
RPC Model 644 Multimeter 

Ferris Microvolter Mod. 18-C 

IE-36 (New) TS-100/AP 
1-122 TS-102A/AP 
1-139 METER TS-111/CP 
1-212 
1-222 
TS-3/AP 
TS-5/AP 
TS-10B/APN 
TS-19/APQ-5 
TS-24A/ARR-2 
TS-34/AP 
TS-36/AP 
TS-61/AP 
TS-62/AP 
SL -1 Slotted 

Line Test Set 

TS -126 
TS -127/U 
TS-170/ARN-5 
TS-175/UP 
TS-182/UP 
TS-184A/AP 
TS-204/AP 
TS-250/APN 
UPM-1 

(Complete) 
WE1193 
Range Calibra- 

tor 1-146 

MODULATOR UNIT BC -1203A 
With Coupling Heads BC -1201 & BC -1202 

RC -184 IFF EQUIPMENT 
Complete. Brand new. 

APS-4 Complete Radar 
Mark 16 Complete Radar 

APS-6 Complete 

RECEIVERS 
APR -4 APR -5 

SCR -720 
Equipment MG -19A New 

HEADSETS 
HS -38 & HS -33 Brand new 

MK-20A/UP 
Brand new. Individually boxed. 

TELEVISION CAMERA 
350 line resolution. Easily converted to 
present RMA standards. Circuits avail- 
able with camera. Complete, like new. 

VARIAC TRANSTAT AMERTRAN 
Input 0-115 V., 50-60 cycles; output 115 
V 100 amps. 11.5 Kva. Excellent con- 
dition. 

SEE COLUMBIA ELECTRONICS AD 
ON PAGE 384 

rCO`Mgip ELECTRONICS 
(T0. so, Pedro 

CALIF.Ios 
Angeles 

l3 
Coble Address COELECT 

411 ITEMS SUBECI TO PRIOR SALE 
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Buy Top Radio -Electronic Values f 

I. 

MICA CAPACITORS e' 
. .,, 

OOQ 

STANDARDS BRANDS 
riare eaK 

A t. ., 

®Y1r D 

Stock Tol. Work Price 
Per No. Cap. % Volts Type No. Fig. 100 

4100' .000025 5 300V 1468 D 6.00 4102 .000025 5 300V 0" D 6.00 4103' .000027 10 300V "O"' D 6.00 2378' .000033 5 300V MOS D 6.00 3781' .00043 5% 300V O" D 6.00 3902' .00055 5% 300V CM35 A 6.00 2544 .00068 20yy 300V 1468 D 4.50 2771 .0015 203' 300V MO D 4.50 2557 .006 207300V 1441 B 5.00 
2404 .0062 207 300V 1467 A 5.00 4104 .00001 10% 500V CM20 D 4.50 3981 .00001 10% 500V CM20 D 4.50 4105 .00001 10% 500V 5W D 4.50 4107' .00001 20% 500V 2R E 6.00 4108' .00001 20% 500V 1468 D 6.00 4109 .00001 20% 500V 1468 D 4.50 3982 .00001 20% 500V CM20 D 4.50 4111 .00002 2yyo 500V Sliver Cap B 6.00 2248' .00002 20% 500V CM20 D 4.50 3983 .000022 10% 500V CM20 D 4.50 3777 .000022 20 500V CM20 D 4.50 3678 .000022 20% 500V CM20 D 4.50 4113 .00003 20%% 500V CM20 D 6.00 4114 .000033 20% 500V MO D 4.50 4115 .000033 20% 500V 5W D 4.50 2379 .000035 20% 500V "0" B 6.00 3558 .000051 5 500V 1468 D 5.00 
4117 .000056 5 500V CM20 D 5.00 
5080 .00006 10 0 500V CM20 D 5.00 
2381 .00006 20% 500V 1468 D 5.00 4118 .000068 10% 500V CM20 D 5.00 3988 .00007 2% 500V CM20 D 6.50 3679 .00007 5% 500V 1468 D 6.50 2292' .0007 20% 500V 2R E 6.50 4156 .007 20% 500V CM30 A 6.00 

Silver ica 

Z.411YPE2 
MFD eglia 

Price 
Stock Tol. Work Per 
No. Cap. % Volts Type No. Fig. 100 

2384 .00008 20% 500V 1468 
4119 .000082 10°°jj 500V CM20 
4123 .00018 10% 500V CM20 
4124' .00019 20 500V CM20 
4125 .0002 20% 500V MO 
2578 .00035 20% 500V 5W 
4126 .0004 20% 500V "0" 
4128 .0004 20% 500V 5W 
4134 .00056 5% 500V 13¢zt4 
2312 .0008 10% 500V MWS 
4136 .0008 10% 500V MW 
2802 .0008 10% 500V W 
4137 .00082 10% 500V CM30 
4138 .0009 10% 500V 1'r4z3y 
4140 .001 10% 500V Silver Cap 
4141 .001 10% 500V CM30 
4142 .001 10% 500V CM35 
2412 .001 20% 500V Lugs 
3787 .0012 10% 500V CM25 
4143 .0015 5% 500V MWS 
4144 .0015 5% 500V MW 
4145 .0015 10% 500V MWS 
3789 .0015 10% 500V CM35 
2417 .0015 20,%,99 500V CM40 
2418 .0015 20"/0 500V W 
4148 .0034 20 500V MW 
4149 .004 20% 500V CM30 
2399 .004 20% 500V CM40 
4150 .005 20% 500V MW 
4152 .006 20% 500V CM35 
3528 .006 20% 500V CM40 
4154 .0062 5 500V CM40 
4155 .0062 20 500V CM35 
2610 .0068 20% 500V CM30 
2609 .0068 20% 500V CM35 

Silver Mica Mfr. Name on Request. 

MORE STOCK THAN LISTED. OTHER TYPES AND SIZES ON REQUEST 

D 5.00 
D 5.00 
D 5.00 
D 6.50 
D 5.00 
D 5.00 
D 5.00 
D 5.00 
E 5.00 
A 6.00 
A 5.00 
A 5.00 
A 5.00 
E 5.00 
E 6.50 
A 5.00 
A 5.00 
C 3.50 
E 5.00 
A 6.50 
A 5.00 
A 6.50 
A 5.00 
B 5.00 
A 5.00 
A 6.00 
A 6.00 
B 6.00 
A 6.00 
A 6.00 
B 6.00 
B 6.00 
A 6.00 
A 6.00 
A 6.00 

I"-- 
A 

TRANSMITTING MICA CAPACITORS 

a® 
Iemmih. 

...,..... 

B 

e 

Stook Cap. Ted Volts Fig. Type Price 
No. No. Each 

D HEAVY DUTY F 

Stock Cap. Test Volts Fig. Type Price No. No. Each 
5493A° .01 1000 B 1445 350 5601A .15 1000V E XS 90r 5494A .02 1000 B 1445 300 5602A .00007 2500V E 3 900 5495A .006 1200 A A 2 350 5603A .00005 3000V E 15L 1.00 5496A .0001 1500 C BE 15 200 5604A .0001 5000V E F2L 1.00 5497A .0005 1500 C BE 15 200 5605A .0008 5000V E F2L 1.00 St98A .004 2500 B 4 400 5606A .000025 10,000 D PL -341 1.95 5499A .001 5000 A F 400 5607Av .00015 10,000 F PL -315 7.95 5600A .0036 5000 A A2 600 

"Supplied with meter Bracket * D.C. Working Voltage 
STANDARD BRAND. MFR. NAME ON REQUEST. OTHER TYPES AND SIZES AVAILABLE 

WRITE FOR COMPLETE BULLETIN 
DUR FULLY ILLUSTRATED BULLETIN OF 
ELECTRONIC PARTS IS MAILED AT REG- 
ULAR INTERVALS TO MANUFACTURERS 
AND WHOLESALERS. IN THE CATALOG 
ARE LISTED AND PICTURED HUNDREDS 
OF ITEMS OF INTEREST TO PURCHASING 
AGENTS OF ELECTRONIC PARTS. WE 
SHALL BE PLEASED TO PLACE YOUR 
COMPANY'S NAME ON OUR MAILING 
LIST. PLEASE REQUEST ON YOUR COM 
PANT LETTERHEAD. 

LARGE STOCKS OF FERRULE RE- 
SISTORS AVAILABLE. Write for list or specify your requirements. We also have mounting clips. 

WRITE FOR SPECIAL LISTING OF SIGNAL 
CORPS AND NAVY TRANSFORMERS, 
CHOKES AND SPECIAL ITEMS. THIS IN- 
CLUDES WESTERN ELECTRIC, GENERAL 
ELECTRIC AND OTHER WELL KNOWN 
IEÍANUFACTURERS' PART NUMBERS. 
COMPLETE INFORMATION AS TO SPECI- 
FICATIONS AND CHARACTERISTICS. 

OIL FILLED CONDENSERS 

3 MFD-4000 VOLT 
For BC -610. 2 Ceram- 
ic Insulated Screw 
Terminals 3%4" x 4í/a" 
x 6%" High Can.... 
Stoc 
51 34Ao. $4.95 

045 MFD.-16,000 Volt Vitamin "Q". One 
Ceramic Insulated Screw Terminal 1%" x 
3%" x 4%" High Can. $4.95 Stock No. 5399A 

Standard Brand. MFR. Name on Request 

6.3 VOLT FILAMENT TRANSFORMERS 

Stock No. 
5254 A 

Three 6.3 Volt 
Secondaries 

115 Volt - 
60 Cycle Primary 

1600 Volt 
Insulation 

6.3 9 Ams. 
6.3 Volts @ 4.5 Amos. 

Price $2 6.3 Volts Q 1.1 Amps. Each V 
Horizontal Half Shell Mounting. 2%"" x 
2 13/16" Mounting Centers. 2 13/16" x 
3%" Core Size. 2%" above Chassis. 
Solder Lug Terminals -All Terminals 
Marked. 

BIRTCHER TUBE CLAMPS 
hpe 926-A16 
Type 926-B-20 

Stock No. 56 28A 25¢ ea. 

`0 83-1R COAX CONNECTOR 
Stock No. 5657A 

$.6O ea. 
011 Filled Condenser 10 Mfd. 220 V.A.C. Round 
Can, 2-36" Diameter r 3-7/s" $1.95 each High. Stock No. 5658A. 

AMPHENOL & CANNON 
CONNECTORS & FITTINGS 

Terms: Open Account to rated or acceptable referenced accounts. Others Pre -payment or 25% deposit with order, balance C.O.D. Prices F.O.B. Chicago and subject to change without notice. Merchandise subject prior sale. 

Radio Surplus Corp. 
732 South Sherman Street 

Chicago 5, Illinois 
Phone: HArrison 7-5923 
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CALL CREDDA 6-4164 

Accredited WESTINGHOUSE Distributor 
and Clearing House Extraordinary - 
FOR THE BIG THINGS and the 

*VITAL LITTLE THINGS in 

ELECTRONIC COMPONENTS & EQUIPMENT 

We Buy! 
We Sell! 
We Serve! 

Solves your 

production problems 

Solves your 

distribution problems 

Send for our 

bulletins 

i Accessories 
Adapters 
Ammeters 
Amplifiers 

* Bearings- 
Aeronautical 

*Bearings-Industrial 
*Bearings-Precision 

*Cable-R G 

Capacitors 
Chokes-Filter 

*Circuit Breakers 
Communication 

Systems 
Condensors 

*Connectors-U G 

Crystals 

Diodes 
DynaMotors 

Electrolytics 
Equipment-Precision 

Filters 
Formvarwire 

Gauges- 
Frequency Meter 

Geiger Counters 
Generators 

intercoms 

Micas 
Motors 

Oscilloscopes 

* Potentiometers- 
Types J-JJ-JJJ 

Radar Sets 
Relays 

*Resistors- (JAN) 
Rheostats 

Selenium Plates 
Speakers 

*Switches-C H 
*Switches-Toggle-ST 

*Tubes-J A N 

Tubes-Industrial 

Wire-Aeronautical 
SRIR 

Wire-Hook-up 
Wire-Magnet 

GO RIGHT TO THE SOURCE... 
Your answer in a matter of minutes! 

CREDDA, INC. 
THE ONE -CALL CLEARING HOUSE 

Immediate Action! MU 6-41 6 4 
19 WEST 26th STREET NEW YORK 10, N. Y. 

372 

CONDENSERS 
10 mfd.-600 V $ .75 
Three term. bot. mntg. channel type Dims. 
3?/4"x31/2"x2". Two 5 mfd. sections rated 400 
V at 72 deg. "C". 1800 V test. Meets com- 
mercial specs. for 600 V operation up to 40 
degs. "C". Ideal for filter or power factor 
application where ruggedness and quality are 
paramount. Carton or 24 weight 42 lbs. 

5.65 ea. 

16 mfd.-600 V $1.75 
Dual 8 mfd oil filled cond. hermetically sealed 
and packed. Tobe type PT -SC -11 measuring 
33/4"x25/e"x25/e". Stud mntg. centers 2". 
Plugs into standard four prong socket. Quan- 
tity discount. 

7 mfd.-600 V $1.45-$1.95 
Small, high quality oil cond. by a leading mfg. 
measuring only 2%8"x33/4"x13/4" complete with 
brackets. 

6 mfd.-150 V $ .25 
Three term. dual 3 mfd. oil cond. complete 
with brackets, measuring 41/4"x13;"Wx1". 
8 mfd.-1000 V $2.39 
Dual 4 mfds. hermetically sealed and packed, 
measuring 53/s"x33;"x2 7/16". Case of 10 
$2.10. 

8 mfd.-600 V $1.98 
8 mfd.-500 V 1.35 
4 mfd.-600 V 1.75 
4 mfd.-400 V .85 
2 mfd.-600 V TLAD .80 
1 mfd.-600 V Channel .65 
1 mfd.-500 V Channel .58 
1 mfd.-400 V Channel .47 
.5 mfd.-400 V Channel .29 
.2 mfd.-1000 V ST Bathtub .19 

POTENTIOMETERS 
$1.35-$1.50 

Ohms Shaft Ohms' Shaft 
50 1/5 S 20000 1/8 I.S & 1 1/4 
60 1/8 LS 25000 1/8 S 8 3í 8 

150 1/4 5 30000 1,8 S 
300 1/8 S 40000 1/8 LS 
500 3/8 & 1;8 s 50000 1!8 S & 1/4 S 

1000 1/8 S 50000 1,8 LS 
1500 1/4 S 100000 1/2 
2000 3 s S 81/8 LS 150000 2 1,8 
2500 1/8 S 200000 1'S LS 
3000 1/8 1.5 250000 1/8 LS & 9,16 
5000 1/8 1S 83=8 250000 1/8 S 6000 4 500000 1/8 LS 10000 3 & 1 l'4 

10000 5 16 s00000 2.0 
15000 1 8 5 1 Meg 1/8 & 1/8 LS 

Dual Pots-$2.75 
Ohms Shaft Ohms Shaft 
1500 5/16 20K 7/16 
1-5 Meg 1/2 1 Meg 1/2 

2 Meg 1/8 S 

SEE NOV. ISSUE 

For many other listings of condensers 
switches, relays, connectors and instru 
ments. Inquiries solicited. 

WANTED 
Condensers of all types in any quantity. 
Also other standard components. Top 
prices. 

Write:-ART HANKINS, Owner 

MONMOUTH RADIO LABS. 
BOX 159 OAKHURST, N. J. 

CONDENSERS 
OUR SPECIALTY 

OIL FILLED & TRANSMITTING MICA TYPES 
All Values and Voltage Ratings 

We Invite Your Inquiries 
TECHNICAL RADIO PARTS CO. 
557 McDonald Ave., Brooklyn 18, N. Y. 

Watch- 
the Searchlight Section 

for 
Equipment Opportunities 
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TELEPHONE 

EQUIPMENT & PARTS 
Brand New RM29A Remote Control units Export 

packed with carrying bag $16.00 ea. 
Rebuilt & Reconditioned EE8 Field telephones 

$19.95 ea. 
New TS9 handsets for EE8 telephone $5.95 ea. 
Brand New W.E. FIW3 handsets $6.95 ea. 
Rebuilt like new W.E., A.E., Kellogg, with new 

3. Cond. Cords $4.95 ea. 
New transmitter & receiver elements, interchange- 

able with the W.E. HAI & FI $1.00 ea. 
New export packed high impedance Conn receiver 

elements $1.00 ea. 
New W.E. Operators head & chest sets $6.00 ea. 

Rebuilt $4.95 ea. 
New Federal 10I -A two wire Applique -Provides 

necessary balancing facilities for 4 wire repeater 
when used on two wire lines -Export packed 

New MCI31 ringers 
$42.00 ea.§ 

90 ea. 
New Crank GC9 for EE8 $ 30 ea. 
New CA -355 capacitors $ 50 ea. 
New TS9 switches $ 30 ea. 
C-161 repeat coils $2.00 ea. 
C114 loading coils $1.00 ea. 
Lever switches for EE8 $ 30 ea. 
EE99T3 repeaters, good condition $20.00 ea. 
New FTR 80IBB magneto telephone Parts 
TM -184 terminal strips $2.00 ea. 
Carrying bags, canvas & leather, for EE8 telephone. 
New C-158 holding coils $45 ea. 
New C-105 induction coils $ 70 ea. 
New W.E. Long pole receivers less cord but with the HAI element $2.50 ea. 
New 4 Conductor Kellogg telephone Cords..$.60 ea. 

3 conductor $ 50 ea. 
New A.E. type 41 transmitters $1.40 ea. 
New W.E. FI transmitters $1.40 ea. 
New PL58 plugs $ 40 ea. Used $ 25 ea. 
New JK 37'8 $ 75 ea. 
Rebuilt like new W.E. 202 desk telephones, dial blanked with separate ringer Box $13.50 ea. 
Federal 803 Desk telephone with self enclosed ringer, like new, dial blanked $17.50 ea. A.E. New sound powered transmitters....83.00 ea. Rebuilt sound powered handsets with new Cords 

Sound powered field telephones 
$5.00 ea. 

$18.00 ea. 
New Bd 62C switchboards $25.00 ea. 
New Standard Brand Condensers -D I61882A-D 161880-E-0163 1766 $ 90 ea. 
New Capacitors IO0MFO.50WV 8 for $.50 Switch SW -I50 $ 50 ea. 

1 K-47 $ 40 ea. 

Terms; Check with order F.O.B. 
Brooklyn 13, N. Y. 

EASTERN TELEPHONE CO. 
284 - 4th Ave. Brooklyn 15, N. Y. 

MA 4-1882 

FOR SALE 

ELECTRICAL STEEL 
We can offer about 26,000# of Hi - 
Grade Strip -.005 x 124" "Hipersil" 
31/4% Trar-aformer grade - In Coils 
weighing about 900# each -Material 
new and prime but outside wrap 
weather discolored. 

GLOBE TRADING COMPANY 
1815 Franklin Detroit 7, Michigan 

Phone-WOodward 1-8277 

FOR SALE 
(NEW) HEAT CONTROL 

AND RECORDERS 
3 Wheelco Capacilogs-Model 37702 

1 -Range 0-600 C 
1 -Range 0-1000 C 
I -Range 0-1200 C 
New in originai crates 

Spot Delivery -No Priority 

KINGS COUNTY MACHINERY EXCHANGE 
408 Atlantic Ave. Brooklyn 17, N. Y. 

Phone -Tr 5-5237 

SURPLUS EQUIPMENT 
POWER RHEOSTATS 

Standard Brands: 5 Ohms: 
100 Watt; 4.48 amps 100 
Ohms; 100 Watt; 1.0 amp. 
Boxed, Brand New with 
Knob $2.50 each -or - 

$25.00 per Doz. 

ALNICO FIELD MOTORS 
(Approx. size overall . . 
3%" x 11/2" diameter) 
Delco -Type 5069230: 27.5 
volts; DC; 145 RPM $12.50 ea. 

Delco -Type 5069600: 27.5 Volts; DC; 250 
RPM $12.50 ea. 

G. E. MOTOR AMPLIDYNE 
Mod. 5AM45L 131.1. Input: 115 volta, single 
phase. 60 cycle, 4.5 arno. Output: 250 volts 
DC, .6 amps, 3450 RPMS $79.90 ea. 

SINE -COSINE GENERATORS 
die -flitter.) 

Diehl Type FJE-43-9 (Single Phase Rotor). 
Two stator windings 90° apart, provides 
two outputs equal to the sine and cosine of 
the angular rotor displacement. Input 
voltage 115 volts, 400 cycle $25.00 ea. 
Diehl Type FPE-43-1 same as FJE-43-9 
except it supplies maximum stator voltage 
of 220 volts with 115 volts applied to rotor. 

$25.00 ea. 

PIONEER TORQUE UNITS 
TYPE 12604-3-A: Contains CK5 Motor 
coupled to output shaft through 125:1 
gear reduction train. Output shaft coupled 
to autosyn follow-up (AY43). Ratio of 
output shaft to follow-up Autosyn is 15:1 

$70.00 ea. 
TYPE 12606-1-A: Same as 12604-3-A ex- 
cept it has a 30:1 ratio between output 
shaft and follow-up Autosyn $70.00 ea. 
TYPE 12602-1-A: Same as 12606-1-A ex- 
cept it has base mounting type cover for motor and gear train $70.00 ea. 

PIONEER AUTOSYNS 
AY -1 26 Volt -400 Cycle $4.95 
AY -5 26 Volt -400 Cycle $5.95 
AY27D $25.50 
AY6-26 Volt -400 cyc $4.95 ea. 
AY30D-26 Volt -400 eye $25.00 ea. 
AY38D-26 volt -400 eye., shaft extends 
both ends $19.95 ea. 
AV26-26 volt -400 eye $12.50 ea. 

SERVO MOTOR 10047-2-A: 2 Phase; 

400 CYCLE MOTORS 
AIRESEARCH: 115V; 400 CPS; Single 
phase; 6500 RPM; 1.4 amp; Torque 4.6 in. 
oz.; HP .03 $10.00 ea. 
EASTERN AIR DEVICES TYPE JM6B: 
200 VAC; 1 amp; 3 phase; 400 cycles; 
6000 RPM $12.50 ea. 

INVERTERS 
PE 218 LELAND ELECTRIC 

Output: 115 VAC; Single Phase; PF 90; 
380/500 cycle; 1500 VA. INPUT: 25-28 
VDC; 92 amps; 8000 RPM; Exc. Volts 27.5 
BRAND NEW $39.95 ea. 

12116-2-A PIONEER 
Output: 115 VAC; 400 cyc; single phase; 
45 amp. Input: 24 VDC; 5 amp. $90.00 ea. 

10563 LELAND 'ELECTRIC 
Output: 115 VAC; 400 cycle; 3 -Phase: 
115 VA; 75 PF. Input: 28.5 VDC- 12 
amp. $80.00 ea. 

16488 LELAND ELECTRIC 
Output: 115 VAC; 400 Cycle; 3 -phase; 175 VA; 80 PF. Input: 27.5 DC; 12.5 amp; 
Cont. duty $90.00 ea. 
PLEASE ENCLOSE FULL AMOUNT WITH ORDER 

AIR COMPRESSOR, AIRCRAFT 

Rated pressure 
1000 PSI. meas- 
ures 131" x 9%"; 
driven by 27VDC- 

I :1rd HP series 
n oundmotor 
11,000 RPM; 17 amp; cont. duty 511g. 
General Electric 51od. # 5BA40EJ28B. 

$39.95 ea. 

TACHOMETER INDICATOR 
SINGLE 

Sensitive Type, Kollsman 
Mark V; Range 0-3500 
RPM in 31 revolutions 
of the indicating pointer. 

$9.95 ea. 

TACHOMETER 
GENERATOR 

Pioneer Instrument. 
Stark V, screw mount. 
Used with Kollsman 
Mark V Indicator 

$25.50 ea. 
Tachometer Indicator and Generator 
(above) Both $33.50 

SENSITIVE ALTIMETERS 
Pioneer Part #1556 -2K -A 
Sensitive altimeters. 0-35,000 
ft. range . . calibrated in 
100's of feet. Barometric 
setting adjustment. No 
hook-up required. 

$12.95 ea. 

SMALL DC MOTORS 
(Approx. size ... 4" long x 11/4" dia. 
General Electric -Type 5BA10AJ37: 27 
volts, DC; .6 amps, 8 oz. inches torque. 
250 RPM; shunt wound; 4 leads; reversible 

$6.50 ea. 
G. E. Type 5BA1OFJ215, 24 volts DC, .77 
amp. 30 lbs. in. torque, 4 RPM $15.00 ea. 
General Electric -Type 5BA10AJ52C: 27 
Volts. DC; .65 amp; 14 oz. Inches torque; 
145 RPM; shunt wound; 4 leads; reversible 

$6.50 ea. 
M IC RO POSITION ER 

Barber Colman AYLZ 2133-I Polarized 
D.C. Relay: Double Coil Differential sensi- 
tive; Alnico P.M. Polarized field. 24 V con- 
tacts; .5 amps; 28 V. Used for remote po- 
sitioning, synchronizing, control, etc. 

$12.50 ea. 
PIONEER GYRO FLUX GATE AMPLIFIER 

Type 12076 -I -.A. complete with tubes 
$27.50 ea. 

PIONEER TORQUE UNIT AMPLIFIER 
Type 12077-1-A. A single tube amplifier 
designed for autosyn take off signal. Con- 
tains magnetic amplifier assembly. With 
tube $24.50 ea. 

400 Cycle; with 40-1 Reduction Gear 
$10.00 ea. 

SYNCHROS 
IF Special Repeater (115V-400 Cycle 

$15.00 ea. 
2,11E3 Generator (115V-400 eye)..$7.59 ea. 
5CT Control Transformer; 90-50 Volt; 60 
Cyc. $50.00 ea. 
5F Motor (115/90 volt -60 cyc.) $60.00 ea. 
5G Generator (115/90 Volt -60 cyc.) 

$50.00 ea. 
5SDG Differential Generator (90/90 volts -400 cyc.) $30.00 ea. 

cycl 
5DGle Differential Generator 90/90$50 volts.00 60 

ea. 

METERS 
AC Volt, Westinghouse, Type NA -35 -3 - 
inch round. F.S.-10 MA $8.95 ea. 
FREQUENCY, 57-63 cycles per second, 125 
volts, mfg. Aero. mod. 7007. 3 -inch round 

$8.95 ea. 
KILOVOLTS, 0-4, mfg. DeJur; 3 -inch round; mod. 310, less resistor... $3.95 ea. 

EQUIPMENT FULLY GUARANTEED 

ALL PRICES F.O.B. PASADENA UNLESS OTHERWISE SPECIFIED 

dried Z 

BOX 356-E EAST PASADENA STATION PASADENA 8, CALIFORNIA 
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WEATHER INSTRUMENTS 
I-Friez Recording Microbarograph Cat. St 792, serial 

2 247-40. Signal Corps type ML -3-A, 4 day clock 
chart is 6112 inches high. 

1 -Friel Psychrometer, (Humidity) Cat. it 573, com- 
plete with 110 volt 60 cycle motor and tables. 

I-Friez Thermograph, -20 deg to plus 120 deg 
Fahrenheit, complete with set of gears for different 
chart speeds. Chart 4% High. 

I -Taylor Anemometer. Velocity in feet. 4" diameter, 
large sweep dial 0-100 feet. and a 3 dial register, 
0-10 in hundreds, 0-10 in thousands, and 0-10 in 
ten thousands, with carrying case, and correction 
charts. 

1 

so 0-2 
inches ofl water. OType 3002 complete 

-300 and 0-3000 
lwith 3 jets 

for above ranges in a carrying case. 

These instruments have been used but are in 
good condition. Subject to your inspection 
and acceptance. All five instruments, as a 

lot only, List price over $1,400. Your net 
cost $400.00. 

SPECIAL METERS 
Decibel, -10 to 6, Weston 301-61 31/2" rd..@ $11.50 
Rect. Milliammeter, 1.1 MAAC Weston 545-81. sp 

scale @ $6.50 
Micromhos meter, 1.4 MADC Simpson 3Sá" rd @ $6.50 

TEST INSTRUMENTS 
Simpson 260 Set Tester @ " 

$3835 Simpson 240 Hammeter @ . 

24 35 
5 

Simpson 230 V.O.M.A l` " 
RECORDING INSTRUMENTS 

Send for complete details 
A.C. Voltmeter, 220 volt. Westinghouse type U 

@ $65.00 
A.C. Voltmeter, 220 & 440 volt, Westinghouse type 
U @ $75.00 

A.C. Ammeter, 5 Amp, Westinghouse type U @ $65.00 
A.C. Voltmeter, 500 volt, Westinghouse type GY-40 

@ $125.00 
Polyphase wattmeter, 230/460 volts, 5 amps, Westing- 

house G1'-40 @ $150.00 

MISCELLANEOUS 
Frequency meters, 58-62 cycles, 115 volt, switchboard 

type, Westinghouse HY ..@ $50.00 
Port. Tachometer, Jones Motorola, 3 rangea from 300 

to 12,000 RPM @ $37.50 
Gasoline Heater, GN -3-24 e $22.50 
Radio Receiver BC -1161-A. @ $34.50 
Radio Transmitter BC -1160-A @ $29.50 , indicates New Factory Guaranted Stock. AU 

5 Simpson 3rá" rd 
15 Simpson 31/2" rd @ " $8.10 
25 Simpson 31/2" rd @ "" $8.40 
50 Simpson 31/2" rd @ "" $9.30 
200 Simpson 31/2" rd. 5 Amp less transi @ " $8.10 
Current Transformer Weston 200/5 @ $7.50 

A.C. VOLTMETERS 
15 Westinghouse 31/2" rd @ 65.50 
15 General Electric 21/2" rd. 800 cycles @ $3.95 
40 Westinghouse 21/2" rd metal, bl. scale, 60 cycles 

@ $4.50 
40 Westinghouse 21/2" rd metal, bl. scale, 400 cycles 

@ $3.50 
40 Weston 21/2" rd metal bl. scale, 400 cycles @ $4.50 
75 Weston 2" rd metal non -flanged, ring mtd @ 56.00 
150 Simpson 31/2" rd @ " $9.60 
300 Simpson 31/2" rd @ " $9.60 
300 Triplett 21/2" rd metal @ $6.00 

A.C. AMMETERS 
100 milliamp Weston 31/2" rd 400 cycles @ 57.50 
250 milliamp General Electric 21/2" rd made for DA (50 

I Amp Simpson 31/2" rd @ 8.10 
3 Simpson 3%" rd @ $8.10 

@ $8.10 

D.C. MICROAMMETERS 
50 Simpson 31" rd. 2000 ohms @ $11.85 
100 Weston 643 41/2" rd. approx. 1500 ohms..@ $21.00 
200 Simpson 31/2" rd. 1000 Ohms @ $9.60 

1.5 Weston, 21/2" rd. metal ease, bl. sc 
2, Weston, 31/2" rd 
2.5, Simpson, 31/2^ rd 
2.5, Weston, 31/2" rd 
2.5, McClintock, 31/2" rd 
2.5, Westinghouse, 31/2" rd 
3. Westinghouse. 3Sá" rd 
3, Weston. 31" rd. with ext. couple @ $9.50 
5, General Electric, 31/2" rd. with ext. couple @ $8.50 
5, General Electric, 31/2" rd @ $7.50 
6, General Electric, 21/2" rd. bl. sc @ $4.50 
8, General Electric. 21/2" rd @ 55.50 
8. Simpson, 21/2" rd @ $5.50 
8, Westinghouse, 31/2" rd @ $7.50 
10, Weston, 31/2" rd. JAN @ $9.50 
10, Weston, 3^ square @ $8.50 

other items are Surplus New unless ,4PNCIFICALLY ind 

R. F. AMMETERS 
1.5, General Electric, 21/2" rrl uutal case, bl. scale 

@ $3.50 
@ $4.50 
@ $8.50 
@ $5.50 
@ $8.50 
@ $5.50 
@ $6.00 
@ 56.56 

D. C. MILLIAMMETERS 
I. McClintock, 3' square @ $6.00 
I. Simpson, 3%2" rd @ 

@ 

$8.70 

0 
2, Westinghouse, 3Sá" rd @ $5.50 
3, Gruen. 2%' rd. spec. sc 
5-0-5, Western Electric, 3%' rd. spec. sc., conc$3.5en- 

trio mvt. @ $4.00 
15, General Electric, 4" X 41/2" case í@ $4.95 
15, Simpson, 314" rd @ $6.00 
25, General Electric, 31/2" rd @ $5.50 

00, Simpson, 3Sá" rd @ $8.70 
50, General Electric, 3Sá" rd @ $5.50 
50, General Electric, 3" square @ $5,50 
50, Gruen, 21 " rd 

200. Simpson, 3Sá" rd 

@ $3.95 
50. Triplett, 2" square, bl. scale @ $3.95 
50, Electel, 31/2" rd @ $4.00 
50, Beetle, 3i/s" rd @ $4,00 

@ $5.95 
200, Marion, 31/2" rd @ $4.00 
300, Gruen, 31/2" rd @ $4. 
300, Simpson, 31/2" rd @ 58.7095 
300, Simpson, 3" square @ " $8.70 
400. Triplett, 3Sá" rd. made for.Garfeld Med. ADD. 

co. @ 34.50 
500, Simpson, 31/2" rd @ 70 
500. Simpson. 3" square ® 8.70 
500, General Electric, 2Sá" rd. metal case ...@ .95 
500. General Electric, 21/2" rd. bl. scale 

800, Dena, 3rá" rd 

@ $3.95 
500, Dejur, 3" square 

(4,@ 

$5.00 
800, General Electric, 31/2" rd @ $5.50 

1000, Western Electric, 3rá" rd. concentric@ 
$i.50 
Style 

@ $4.00 
1000, Electel, 31/2" rd. scale "100 X 10" a $3.56 

D. C. AMMETERS 
I, General Electric, 31/2" rd 
1, Westinghouse, 31/2" rd 
30-0-30, Triplett, 21/2" rd. metal 
30-0-30, Beede, 21/2" rd. metal 

@ $5.50 
@ $6.00 
@ $3.00 
@ $3.00 

30-0.30, General Electric, 2" rd. metal @ $4.50 
200, Weston, 21/2" rd. with shunt @ $7.50 

@ $7.50 200.0-200, Weston. 21" rd. with shunt 
D. C. VOLTMETERS 

5/125, DUAL RANGE, Weston, 2" rd. metal, non - 
flanged case 

30, 
IS, Simpson, 3rár" rd 

Gruen, 21/2" d. metal case @ $3.50 
150, Hoyt, r¢ rd. metal case @ 56.00 
150, General Electric, 31/2" rd. 1000r/v 

500. Weston, 21,2" rd. 1 MA, wit 

(a $7.50 
300. Simpson, 31/2" rd @ $8.85 
300, Sun. 212 rd 1000 r/v, JAN 

2 KILOVOLTS, General Electric, 3" square, 1 -MA, 
with precision multiplier @ $10.95 

4 KILOVOLTS, Dejur Amoco, 31/2" rd. 1 MA, less 
multiplier @ $4.50 

icated otherwise. All items are fully guaranteed. 

@ $4.00 
@ " $8.85 

@ $7.00 

We specialize in electrical instruments. Over 

75,000 meters in stock. Send for our latest circular 
snowing our complete line of surplus -New -Guaran- 
teed meters. 

MARITIME SWITCHBOARD 
INSTRUMENTS -ACCESSORIES 

338 Canal St., N. Y. 13, N. Y. 
Worth 4-8217 

Orders accepted from rated concerns, public insti- 
tutions and agencies on open account, others please 
send 25% deposit, balance C.O.D. or check with 
order. All prices FOB our warehouse. N.Y.C. 

REVERSIBLE 
REMOTE CONTROL DRIVE 

A.C. motor driven unit designed for 'lazy man' 
control of 1951 Zenith TV. Operates from 115 
volts 60 cycle; but, self incorporated transformer 
permits low voltage control leads. Includes at- 
tractive plastic hand grip switch with black & 
white control buttons, one for each direction. 
Motor drives worm gear which is moved against 
a nylon gear by solenoid. Made this way so 
that TV set could be tuned manually. Output 
to $4 inch shaft is approximately 41/2 RPM. 
Intermittent duty. Includes 17 feet three wire 
control cable with plug. Brand New. ACT 
NOW! Our limited supply going fast at $10.95 

SO 239 
40ç 

PL 259 
60ç 

AN CONNECTORS 
Over 2500 Different Types in Stock - 
See June Electronics for Price Schedule, 
Page 311 

HAHOD N. POiER 
2102 MARKET ST. 

PHILADELPHIA 3, PA. 
Phone Locust 7-5285 

SPST 
SPDT 
DPST 
DPDT 
DPDT 

UTAH 
9287D 

X12473 TYPE 
PULSE TRANSFORMERS 

TOGGLE SWITCHES 
6A 110B 5.39 
3A 112 .44 
3A 216 .60 
3A 316 .66 

(CO) 
IA 138 60 

POWER POTENTIOMETERS 
Ohm Watt Bush. Shaft Cat. Price 

2 25 5/8S 1/SSD O -H $1.04 
3-3 25 1/2 1/2 I 1.04 15 

15 25 3/8 18 ,1/8 D-245 
15 25 1/2 1 1/4 D-1 
20 2S 1/2 1/2F D-245 
25 25 1/2 1/2F C 

25 255 1/28 
l' 

3/8S 
D-245 

2530 

25 3/8 I" 
50 25 3/8 1 1/8 
50 25 0/8 1/SSD 
75 25 1/2 7/16 

100 25 3/d l' 
100 25 1/2 1/2 
350 25 3/8 1 1/8 
504 25 3/8 11/16 

1ou 
50 3 7 

K 25 1/2 1/26F 
3K 25 3/8 1 3/16 
5K 25 1/2 1/8SD 
5K 25 3/8 7/8FS 
20K 25 1 '2 l/8SD 

1 
C 

D-245 
O -H 
O -H 
D-245 

H 
O -H 
D-215 
O -J 
O -H 
D-245 

D-245 
D-245 

1.04 
1.04 
1.04 
1.04 
1.04 
1.04 
1.04 
1.04 
1.09 
1.04 
1.04 
1.04 
1.04 
1.04 
1.04 
1.24 
1.17 
1.20 
1.24 
1.24 
1.40 

SELENIUM RECTIFIER - Full wave 
bridge, G.E. model 6R5FB3, up to 64 V. 
AC, 150 Mill. Cont. Duty, 12-1" platen 
1500 ea. available. 

Eastern Air Device J50 Centrifugal Blow- 
er, 116 volt 60 cycles 0.1 amp. 1 PH 10 
C.F.M. Continuous duty 1.0 M.F.D. Ca- 
pacitor start with Capacitor $10.75; with- 
out Capacitor $10.26 

Eastern Air Device J50E Dual Centrifugal 
Blower, 116 volt 60 cycles 0.1 amp. 1 PH 
20 C.F.M. Continuous duty 1.0 M.F.D. Ca- 
pacitor start with Capacitor $18.75; with- 
out Capacitor $18.25 

Miniature lamp T1$4, 3 

volt .19 amp. Airplane 
Indicator, Amb. Ctd. 

10 for $1.00 
100 for $8.50 

A5 Automatic pilot Directional Gyro made 
by SPERRY'S Part # 656029. 

AMMETER, 150/300 dual range Triplet 
341A 31/2" rectanglar flush bakelite 5 

amp Movement @ $4.95 with external 
current transformer for 150 amp. 

Only $7.50 

Square D Circuit Breakers Push Type 
AN3161-35 35 amp. @ 30 volt D.C. 

$1,15 each 

Square D Bat Handle Circuit Breaker 
Type AN3160-15 30 volt ® 10 amp. 

$1.25 each 

SEND FOR FREE BULLETIN 
Dlgby 9-2188-9 

A. Cottone & Company 
Electronic Mechanical 

& Optical Components 
336-340 CANAL ST., NEW YORK 13, N. Y. 

ALL PRICES F.O.B. N. Y. CITY 
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OUR EXPORT 

DEPARTMENT 

AVAILABLE 

FOR SPECIAL 

SERVICE TO 

OVERSEAS 

CUSTOMERS 

COMPASS 
COMMUNICATIONS COMPANY 

393 GREENWICH STREET 

NEW YORK 13, N. Y. 

BEekman 3-6510 

CABLE ADDRESS: COMPRADIO 

WE MAINTAIN 
OUR OWN FULLY 

EQUIPPED TESTING 
LABORATORY 

IN THE SAME 
BUILDING AS OUR 

MAIN WAREHOUSE 

TO TEST ANY 
ITEM WE SELL. 

RADAR 
Marine, Ground & Airborne 

SELECTED EQUIPMENT 
TCS-Collins mfd. Navy radiotelephones for 

TUBES 
New, Standard Brands Only 

AN/APS-2 SA -2 SF shipboard and mobile use, complete with -MAGNETRONS 
APS-3 
APS-4 Sk 

SG 

APS-6 SN SCR -545 

all accessories for operation from 12, 24, 
110, 230 volts d.c. and 110 or 220 volts a.c. 

-KLYSTRONS 
-TRANSMITTING 

APS-13 SO SCR -720 
APS-15 SO 

S1 

TDE-Navy or commercial marine transmit- 
ters, complete, 110 & 220 volts d.c. and a.c. 

and other Special Purpose Tubes 

This is a sample listing. Write for prices. 

BEACONS 
SCR -284 -the famous mobile and ground 

station for field use. Large quantity of com- 723A/B 544.50 4146 $25.00 

AN/CPN-6. 3 cm. plete sets available. 2K25. 37.50 4127 25.00 

AN/CPN-8-10 cm. 
YJ and YG for shipboard use 

SCR -206 -mobile direction finder. 

MAG -10 cm. portable link radar transmitter 

2K26 150.00 

2K28 35.00 

4131 25.00 

2132 47.50 

LORAN receivers. 6 -volt operation. 2K29 27.50 2136 100.00 

AN/APN-4 end AN,APN-9 2K41 95.00 4138 20.00 
2K45 150.00 2139 20.00 

TELEPHONE EQUIPMENT TRANSMITTING STATIONS 2K54 150.00 2142 135.00 
Portable and Stationary 

Switchboards and Supplies 
BD -71, six -line portable switchboard 

1 KW -200-500 kcs, complete with 440 volt, 
3 ph. 50-60c. power supply -Price $2,500. 

2K55 150.00 

707B 25.00 
4150 75.00 

2161 75.00 
BD -72, twelve -line portable switchboard 800W-(400 watt phone) Western Electric, 715C 32.50 75.00 

CONVERSION EQUIPMENT 
10 -channel, automatic dial selection, 2.0- 
200 mcs, with 200 volt, 1 ph, 50-60c, power 

724B 5.00 

829B 15.00 
4J416452 335.00 
5.123 45.00 

-MOTOR GENERATORS supply. SAME TRANSMITTER AS USED 304TH 13.00 5126 100.00 
-CONVERTORS 
-DYNAMOTORS 
-INVERTORS 

ON S.S. "QUEEN MARY" -Brand New. 
Price $4,000.00 

1 KW -FM Broadcast station, complete with 
monitor, all tubes, antenna and wave - 

304TL 13.00 

Special: 889R 
892R 

$195.00 
195.00 

CATHODE-RAY TUBES -POWER SUPPLIES guide, Mfr. G. E. $1,500.00 -at location, 
-RECTIFIERS N. Y. C. 5BP1 $6.00 

TEST EQUIPMENT 
* All equipment new or reconditioned, checked 
in our laboratory and ready for operation. 

5CP1 6.00 
7BP7 6.00 
12DP7A 39.50 

WE GUARANTEE EVERYTHING WE SELL 

NIGH FREQUENCY EQUIPMENT 
Admiralty Pattern Alternator, 400 cycles. 2KW, 

I15V. Supplying single-phase, 2 -ph., 3 -ph. Belt - 
striven by 5 H.P. motor, 22041, 3 -ph.. 60-cy., with 
mechanical device for regulating frequency. Com- 
plete with all necessary rheostats $650.00 

Bendix Inverter, Types MG -9A, 600 RPM, DC. 
Input: 27.5V 38 amps. Output 80V, 800 cy., 
500VA. P.F. 1. 40°C temp. rise. BRAND NEW. 

$49.50 

G. E. AC Generator, Type TAB4251800, Form ML 
240V, 3 ph. 60 cy. 20 KW, P.F. .8, 40°C cont., 
25% overlod 2 hrs, 55°C $495.00 

G. E. Dual DC Generator, I15V 30 amps, and 24 
to 32V 78 amps. Belt driven by a 10 II.P. motor, 
440/220V, 3 ph, 60 cy. Complete with all neces- 
sary rheostats and voltage stabilizer for Low - 
Voltage Supply $465.00 

Diehl MG Set, consisting of 3 separate units. Di- 
rect coupled. Ball -bearing. 1800 RPM. Motor 
440V, 3 ph, 60 cy. Generator: 220VDC, 4KW 
self-excited. Low -voltage generator: self-excited. 
20V, 25 Amp. Complete with necessary rheo- 
stats. $545.00 

G. E. Transformer. 15KVA, Cat. H60G581, 60 ey. 
450/225V to 234/117V, single -ph. NEW. Air- 
cooled $195.00 

Westinghouse Transformer. type AIR. single-phase. 
5KVA. 60 cy, 80°C temp. rise. 1.5% impedance 
at 75°C. Style 1304545. 480/240V to 240/120V. 
Air Cooled $50.00 

Westinghouse Transformer. 5KVA, Type 311 , single 
phase, 60 cy, 550 to 440V. Air Coolest 550.06 

We can repair or redesign your obsolete high 
frequency equipment to meet your present 
needs. We also buy high frequency equip- 
ment. What have you to sell? 

EDWARD WOLF COMPANY 
360 Norfolk St. Dorchester, 24, Mass. 

GEneva 6-6278 

DEPENDABILITY IN ELECTRONICS 
WE ARE NATIONAL DISTRIBUTORS OF PARTS, TUBES AND 
EQUIPMENT. WE SOLICIT INQUIRIES FROM ORGANIZATIONS 
WHO APPRECIATE INTELLIGENT SERVICE AND HONEST PRICES, 

PARTICULARLY AT THESE CRITICAL TIMES. 

MORMAN ADIO ISTRIBUTORS INC. 
9449MERRICK BOULEVARD JAMACIA, N.Y.- REpubia 9- I 4651 

1.... - 

STEP-DOWN TRANSFORMERS 
115v./24 -28v. 60 cycles single-phase 1.0KVA 

Sizes 21/2 x 4 x 4 inches overall; 
has mounting bracket 

These transformers were made for us by Federal Tel. 
and Tel. Co. All are BRAND NEW. We have just 2000 on 
hand; will sell in small lots at $6.00 each - or make us 
an offer for the entire lot. 

NORWOOD APPLIANCE CO. 
921 Providence Highway Norwood, Massachusetts 
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American & Canadian enquiries to our Agents: 

POLAS MERCANTILE 
115 Broadway 

New York, 6 

Telephone: Rector 2-8595 

ALL OTHER ENQUIRIES 

TO LONDON HALTRON 

Leading Exporters and Stockists of all types of Radio 

Receiving and Transmitting Tubes. Current Pro- 

duction of main British Factories. Ex -Government 
Surplus, American, Canadian and British Tubes 

in Original Brands. Suppliers to Foreign Govern- 
ments, Airlines, etc. 

.5 lineS) 
89,CHARLOTTE ST., LONDON,W.I.Phones:MUSUM 

9661 
Cables: ALLECTRIC. LONDON 

119 BRAND NEW SPECIALS!!! 
SELENIUM RECTIFIER CELLS 

Brand New Cells-Aluminum Base Plates 

Rectangular 

Sire 

1'r. 
1-3, 8' sq. 
1-3/4' sq. 
4-1/B x 6' 
5 x 6' 
4-1/8 x 12' 

Price 

5.02 
.03 
.06 
.17 
.19 
.40 

Round 

Diameter Price 

1' 
1-3/8' 
1-3/4' 
2-5/8' 
3-1/4' 
4--3/8' 

5.02 
.03 
.06 
.11 
.12 
.14 

NOTE: Due to the great expense entailed 
in testing each cell for current and voltage 
ratings, we are offering these unrated at 
at only a fraction of their original cost. 
Over 25,000 sold recently. Money back if 
not completely satisfied. 

HEAVY DUTY SOLENOIDS 

Magnovox Co. Type G-19. 24 VDC. Adjusta- 
ble stroke. Wt. 2-3/4 lbs. New $1.60 
Magnovox Co. Type G -11A. 24 VDC En- 
closed as type G-19 above. Construction 
makes it ideal for actuating levers. Adjusta- 
ble stroke. Wt. 1-1/s lbs. New $1.75 

VOLTAGE REGULATOR 

Leece-Neville Co. #S-20686. 12 VDC. Silver 
and platinum contacts. Worm screw adjust- 
ment. New. $1.25 

ELAPSED TIME METERS 

General Electric. Sym. M305. Indicates 1-99, 
999 hours. 115 VAC. 60 cycles. 3" round 
bakelite case. Square, flush face New..$11.95 

HIGH WATTAGE POWER RESISTOR 

CAT. 8627447. 2.4 ohms. Over 20 ft. of 
heavy nichrome wire used in construction. 
9-3/4 x 3-1/2 x 3/e". Write for ratings. List 
$12.50. Our price, New $1.00 

DC MOTOR BARGAINS 

Dumore. 1/2 H.P. Worm gear head with 
double -end shaft. Approx: 200 RPM 24 v 
20 A. AC -DC. Motor 3" long New $3.95 
General Electric. 1/2 H.P. 4000 RPM. Arma- 
ture 27 VDC, 8.3 A. Field 60 VDC at 2.3 A. 
New $6.95 

ASSORTMENT OF WIRE SPRINGS 

100 high quality springs made of genuine 
music wire. Rust -proofed and cadmium - 
plated. Tension, compression, and torsion 
types. Sizes up to 7" lengths and 1.1/2" 
diameters. A real buy and MUST for the 
experimental work bench. All New...$2.95 

PROMPT DELIVERY ON ALL ORDERS-ALL MERCHANDISE FULLY GUARANTEED 

Terms: Prices FOB St. Louis. Cash or 25% with orders. Balance COD. Rated 
Concerns (D&B) Net 10 days cash. Prices subject to change without notice. 

McNEAL ELECTRIC & EQUIPMENT CO. 

4736 OLIVE STREET ST. LOUIS 8, MO. 

PHOTOCON SALES 
1062 N. Allen Ave. SYcamore 4-7156 

Pasadena 7, Calif. RYan 1-8271 

WRITE FOR OUR LATEST 24 PAGE 

SURPLUS SALES CATALOG 
WE WILL BUY YOUR NEW OR CLEAN 
USED ELECTRONIC SURPLUS: ARC -1, 
ARC -3, BC -224, BC -348, BC -312, BC -342, 
ATC, ART -13, APS-13, BC -221, LM's, TS -12, 
TS -13, TS -23, TS -34, TS -35, IE-19A, I-222, 
SCR -522, TS -100, I-100, or any BC, I, IE, 
TS, APR. 

WRITE FOR PRICES: 
APRO, APR5A, APRI, TS -94, 804CS2, 
APA-38, BC -348, ART -13, TS -12, ARC -1, 
APN-9, BC -610, TCS, 304TL, 889R. 

Weston 769 Electronic Analyzer 
LIKE NEW $200.00 

Weston 779 Analyzer LIKE NEW 100.00 
Iristol Dynamaster Recorder -Controller 
KRQ1531 for Resistance Thermometers 
130-145 ohm LIKE NEW 350.00 

APN-1 Altimeter Indicator 0-1 ma. shunt, 
250° dial NEW 2.95 

Counting Rate Meter General Radio 1500A 
0-20,000 counts per min ERO. 395.00 

1E36A Test Sets for SCR -522 NEW 35.00 
1-139A Test Sets for SCR -522 NEW 15.00 
TS100/AP Oscilloscope EXC. 99.50 
RC -376H Oscillator EXC. 35.00 
DuMont 241 Oscillograph EXC. 300.00 
DuMont 208 Oscillograph EXC. 225.00 
G.E. CRO5Y Oscillograph E7CC. 225.00 
LM & BC -221 Frequency Meters eat, tubes. 

cal. book EXC. 99.50 
804 LX -1 UHF Sig. Gen. 8-330 mc. Com- 

plete 500.00 
CRT -3 Two -channel Gibson Girl....NEW 75.00 
RTA1B Radio Transmitter NEW 600.00 
Drafting Machines 16" & 18" less scale 

$35.00 and $40.00 reset. 
Receiver -Indicator R-65/APN9 Complete 

NEW 400.00 
NOTE: One of the largest and moat complete elec- 
tronic surplus stocks in the country. We have 
thousands of tubes, capacitors, plugs, accessories, 
transmitters -receivers, test equipment, etc. Send 
us your requirements. 
TERMS: Prices F.O.B. Pasadena, California. 
25% on all C.O.D. orders. Californians 
add 3% Sales Tax. Prices subject to change 
without notice. 
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TUBES IN STOCK 
IMMEDIATE SHIPMENT 

6B8 .60 12F5GT .48 

6B8G .55 12K8GT .50 

6J8G .65 50 .65 

6L7G .65 70L7GT .85 

6S7G .60 85 .57 

6U7G .50 807 1.40 

12A6 .50 1619 .40 
PLEASE WRITE FOR UP-TO-DATE SPECIAL PURPOSE TUBE LIST WITH NEW LOW PRICES 

ALL LISTINGS ARE QUALITY GUARANTEED. INQUIRIES REGARDING THESE AND OTHER REQUIREMENTS GIVEN PROMPT ATTENTION. USUAL DISCOUNTS TO MANUFACTURERS AND JOBBERS 

T. R. LOWENTHAL CO. 
ELECTRONIC COMPONENTS 

Technical Radio Since 1919 

PARTS 
TRANSFORMERS 

PLATE TRANSFORMER 

5000 volt AC, center tapped, 350 
MA. Primary 115 volt, 60 cycle. 
Unmounted and not potted, over- 
all dimension 61/2 inches x 6 inches 
x 7 inches, weight 37 lbs. 

New. $25.00 

PULSE TRANSFORMER 

68G828 -G1 New. $5.50 

PLUGS 
TELEPHONE PLUG, Equivalent to PL -55, 
with Screw Terminals Inserted. Samples 
furnished to quantity users.... New. $.30 

BUTTERFLY CONDENSER 
(A-PR-4TN-17) 

Antenna Tuning Unit Condenser (C-302) for 
TN -17, 74-320 MC, in original package 

$12.50 

All items subject to prior sale. 
Shipments BEST WAY C.O.D. if 
desired. Rated accounts net ROG. 

1205 WEST SHERWIN AVENUE, CHICAGO 26, ILLINOIS 
PHONE: ROGERS PARK 4-0784 

A.C. POWER ANYWHERE 

WITH KATOLIGHT ELECTRICAL 

GENERATING EQUIPMENT 

SPECIALS 

71/2 KVA 115/220 volts, 400 cycle AC 
output motor generator set, 3 phase, 4 
wire, with separate exciter. Has vari - 
drive permitting adjusting frequency from 
300 cycles to 420 cycles. Powered with 3 
phase 220/440 volt, AC motor. Price 
$890.00. 

One generator only 400 cycle, 40 KW, 3 
phase, $950.00. 

Miscellaneous rotary converters 225-500 
watts output 115 volts DC to 115 volts AC 
V price. 

10 KW 110/220 volt single phase lighting 
plants with Minneapolis Moline 1200 RPM 
engine, $1200.00. Also available in 3 
phase. 

All items subject to prior sale. 
Photos and detailed information available. 

Manufacturers of many types of electrical 
generating machines ranging up to 300 KW 

KATO ENGINEERING CO. 

105 Maxfield Ave. Mankato, Minn. 

Radio Tube Closeout 
FIRST QUALITY, UNBRANDED, GUARANTEED 

MADE BY STANDARD MANUFACTURERS 
25c each in lots of 1,000 

1A4P 12,200 1H6GT 5,996 1230 350 
1135 1,696 1J6G 3,700 33 37,000 
106 7,650 11 6GT 18,199 34 7,300 
1C7G 7,800 2A6 9,150 35 100 
1 D5GP 15,840 2A7 51,100 35/51 40,300 
1 D7G 4,784 2B7 2,250 36 12,450 
1 E7GT 40,000 2E5 700 37 15,350 
1 F4 7,000 6L7G 22,200 38 2,800 
1 F5G 

1 F6 

1 G4GT 

1,500 
1,100 

36,300 

6S7G 
12F5GT 
12Z3 

22,898 39/44 
46 7,100 
49 

31,350 50 

5,500 
1,548 

27,700 
2,486 

1 H4G 9,300 19 51,500 55 5,700 
1H6G 872 22 5,600 !89 1,489 

35c each for following lock -ins 
14A5 2,200-14J7 9,250 

BULK PACKING - 100 TUBES TO A CARTON. 
Subject to prior sale. 

RENE M. JACOBS CO., Inc. 
601 WEST 26th STREET Watkins 4-1800 NEW YORK 1, N. Y. 
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BRAND NEW STANDARD BRAND TUBES 
0A2 1.45 1J6GT .69 3A4 .79 12A6 .79 250R 8.95 715C 24.10 1865 1.25 9001 1.50 
OA 3/ V R 7 5 1.47 1 L4GT . . . . .65 387/1291.. .59 12A7 .89 250TH . . . . 20.95 721A 4.95 866A 1.35 9002 1.25 
OB2 1.49 1LA4 .89 3622 2.69 12F5GT... .69 250TL. . . . 18.95 722A 2.39 8698 39.50 9003 1.75 
0B3 /VR90 1.19 1 P5GA. . .69 3824 5.25 12H6 .79 2578 14.95 723AB.... 14.25 I 872A 2.35 9004 .55 
0C3/VR105 1.25 1R4 '1294. .89 31326 3.50 1217GT.... .89 285A 10.95 7248 3.25 874 1.25 9005 1.75 
OD3/VR150 .89 1T4 .69 3C24 1.75 12K8.... .89 286A 18.95 725A 6.25 876 .59 9006 .29 
C1A 9.75 1T5GT.... .89 3C28 4.95 12Z3 .79 304TH . . . . 10.95 730A 20.95I879 1.43 C5B .. .. 3.75 
1 A3 . 1.10 2A4G .89 3D6;'1299 . .59 19 .59 304TL.. ., 10.95 800 1.95 931A 5.95 C6A 5.75 
1 A4P .69 2A6 .59 3D23 4.75 20 .89 307A 3.95 801A .49 954 .35 
1 A6 1.25 2A7 .59 3E29 13.95 22 .89 310A 6.50 802/RK25.. 2.95 955 .55 
1B4P .79 2C21/1642 .65 41328.. 4.45 24G 1.75 316A 1.39 803 3.50 956.. ... .69 CATHODE RAY 
165/25S... .89 2(22/7193 .30 4E271257B 14.95 25AC5. . . . 1.19 329A . . 8.95 805 3.75 957 .45 TUBES 
1B7GT.... ,89 2(26 .19 4122 139.50 34 .59 331A 8.95 807 1.60 958A .59 
1B22 6.95 2C26A.... .39 4)26 159.75 RK34 .59 353A 4.95 808 2.95 CK1005. .75 3CP1/51... 1.95 
11326.... . 2.75 2C34/RK34 .59 4134 189.50 35i 51 .79 3718 .89 809 2.39 CK1006. 3.49 3DP1 4.75 
1829 4.75 2C40. 5.95 4142'700A 24.95 36 .50 388A 1.49 810 12.75 E1148... .33 3FP7. . .. 1.85 
1636 14.75 2C44 1.00 5C30,C5B.. 3.75 38 .49 417A 8.49 811 3.25 1608 4.95 4AP10 _ . 4.50 
1656 34.95 2E5 .89 C6A 5.75 39'44 .49 450TH . . . 44.50 812 3.25 1613. .89 5AP1 3.49 
EL1C 2.69 2E22.... . 2.95 6A3 1.25 45 Spec VT52 .29 530 16.95 813..,.... 8.50 1616 .89 5FP7 3.95 
106 69 2E24 4.85 6AC5GT.. . .89 46 .79 531 6.75 814 3.75 1619 .45 7BP5 18.95 
1 C7G .79 2E26 3.49 6AK5 . 1.35 49 .69 533 175.00 815 2.89 1624 1,49 10BP4 17.95 
1 D5GP. . . . .89 2122 
1D7G .79 2J26 

7.50 
24.50 

6C8G 
6D8G 

.79 EF50 

.79 CRP72 
.89 

1.25 
559 
HY615.. 

3.95 
.22 

828 
829..,.. 

1625 ,11.Y..5 
1626 

.40 

.40 
12LP4 . 20.95 
12LP4A . 22.25 

1D8GA... .79 2J27 24.50 6K7G .59 RK72 . 1.25 700A 24.95 829B 14.95 1629 .35 14BP4 .. 26.50 
1E5GP.... ,79 2J30 
1E5 .89 2131.. . . 

1 E7GT . . . .89 2132 
1F4 .59 2133 

69.50 
24.50 
37.50 
37.50 

6L7G... 
6R7G 
6S7G 
6SA7GT 

.89 CRP73... . 

.99 RK73 

.79 FG81 A. 

.89 VT90 

1.25 
1.25 
3.50 
.98 

701A 
702A 
703A 
704A 

4.95 
3.19 
5.75 
.95 

8306 
832A . 

833A 
836 

3.25 1636 . . 

9.50 1642 48.75 
4.75 2051 

2.95 
.98 

1.09 

16DP4A.. 34.00 
16RP4 ... 35.00 
17BP4A . 35.00 
19AP4A . 61.25 

1F5G .69 2136 89.50 6SR7GT. . . .69 V198 175.00 705A 2.75 837 1.49 7193 .35 19AP4B 61.25 
1F6 .79 2140 37.50 6T7G .79 100TH . . . . 7.95 707A 9.95 838 3.95 8001. .. 14.95 20CP4 49.95 
1G4GT.... ,79 2161 39.95 6U7G 59 HY1148. . 

7076 17.25 843 .25 8011 .75 
1G5G .79 
1G6GT.. .69 
1H4G. .79 
1H6G 

2J62 42.50 
2K25/723AB 

29.25 
2V3G .98 

6ZY5G. . . . 

7C4. . . 

7E5 
7E6 

.79 

.69 
.89 
.79 

VT127 . . . . 

205B.. _ 
211 

.75 
2.50 
3.95 
1.75 

710A/8011 
713A 
714AY 
715A 

.75 

.98 
5.75 
5.95 

846 
851 
860 
861 

49.95 
48.75 
6.50 

23.25 

8012 
8013A.. 
8020.. 

2.75 
4.75 
1.25 

TUNGAR BULBS 

6 Amp. Redigan .69 
1160 .69 2X2 .59 10Y .75 217C ... . 8.75 715B 9.50 864 .75 8025A. 7.95 Westinghouse 4.75 

MARITIME INTERNATIONAL COMPANY 
11 State Street, New York 4, N. Y. Cable Address "Foxcroft" Phones: Dlgby 4-3192-3 

ATTENTION INDUSTRIAL USERS ! ! ! 

We have large stocks of the following items and we invite your inquiries. 

Amphenol Connectors 
Allen-Bradley Potentiometers 
A M P Terminals 
Burndy Hylugs 

T & B "Sta-Kon" Terminals 
Dialco Panel Light Assemblies 

Superior Powerstats 

Ferrule Type Resistors 

Relays, Transformers and Chokes 
Synchros 

Tube Sockets 
Hardware 

Contactors 

Magnet Wire & Hook-up Wire 
Vacuum Condensers 
Gas -filled Condensers 

Oil -filled Condensers 
High -voltage Mica Condensers 

High -voltage Oil -filled Condensers 

Mica & Silver Mica Capacitors 
Tubes 

Switchboard Meters 

Crystal Diodes 

Interlock Switches 

Key Switches 

Hook-up Wire 

We invite inquiries regarding items not listed above. 

Replies will be made to your inquiries within twenty-four 
hours after they are received by us. 

Key Electronics Division 
1801 North Longwood Street Baltimore 16, Maryland 

TUBE SPECIALS 
STANDARD BRANDS 

183 $1.35 6AQ5 .80 6SN7 1.09 
1LN5 .95 6AT6 .70 6SU7GTY 
111216 3.50 6AU6 .79 2.50 
1N23B 4.00 6AV6 .60 6V6GT .89 
2A3 1.45 6BA6 .79 12A6 .70 
5U4 .79 6BG6E 1.89 12AT7 1.19 
5V4 1.20 6BQ6 1.59 12AU7 1.19 
5Z4 1.20 6C4 .85 12AX7 .95 
5Z3 .85 6CD6 2.25 12AY7 4.50 
6AB5/ 6H6M .85 12BA6 .69 

6N5 1.25 6J7GT .80 1?BE6 .69 
6AC7 1.29 6K6 .75 12H6 .59 
6AG5 .90 6N1M 1.20 12JGT .65 
6AG7 1.65 6R6 1.50 12SK7GT .79 
6AK5 1.20 6SH7 95 25W4 .90 
6AK6 1.10 6SC7 1.25 59 1.50 
6AL5 .79 6SL7 1.10 89Y .75 

Many more types in stock. Write for quotations. 

2C40 9.50 304TH 12.49 884 1.70 
2C51 5.95 350B 5.50 931A 6.75 
2E25 5.95 394A 5.50 CK1005 .79 
2D21 1.65 446A 1.95 1655 2.95 
2K29 
3624 

21.65 
5.35 450TH 36.95 2051 1.65 

6J4 6.75 7158 9.50 5663 2.45 

T20 2.25 721A 3.45 5670 5.95 

TUF20 3.95 723A/B 13.95 5749 4.95 
TZ20 2.25 807 1.45 5814 4.95 
TZ40 3.25 837 1.75 8025 5.75 
CK70 4.95 809 2.25 9001 1.75 
RK73 1.50 829B 13.95 9002 1.50 
T200 16.95 832A 11.95 9003 1.75 
304TL 12.49 866A 1.30 9005 1.75 

All tubes are subject to prior sa e. 204ó deposit 
required, balance sent COD plus postage. We buy 
anything in electronics. 

(WE ARE SPECIALISTS IN JAN TUBES) 

Nat Adelman 
168 Washington St. New York 6, N. Y. 

CO 7-6091 
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QUARTZ CRYSTALS 
Made from the finest Brazilian quartz and will provide a high degree of activity and 

frequency stability. It is made to a frequency of F.01% in conventional amateur oscillator 

temperature coefficient is less than 3 cycles per megacycle per degree centrigrate. 

Price 1.15 each -25 for $25.00 

Available in F-243 or CL16 in the following fre- 

quencies:-In K.C. 

'2356 to 2358 
'2500 to 2581 
'2600 to 2674 
2800 
'3000 to 3078 
3150 
"3151 to 3200 
3350 
'3615 to 3700 
3701 to 3799 
3801 to 3890 
3912 to 3946 
4000 to 4290 
4300 
4301 to 4366 
4400 to 4470 
4500 to 4595 
4600 to 4699 
4700 to 4799 
4800 to 4899 
4900 to 4988 
5000 to 5092 
5100 to 5280 
5317 to 5380 
5405 to 5450 
5500 to 5558 
5605 to 5695 
5750 to 5760 
5800 to 5896 
5910 to 5965 
6000 to 6080 
6150 to 6162 
6175 
6200 
6225 

6250 
6275 to 6350 
6400 
6433 to 6475 
6500 to 6600 
6625 
6686 to 6783 
6815 
6830 
6843 to 7000 
7156 to 7299 
7312 to 7398 
7400 to 7450 
7509 to 7597 
7603 to 7618 
7625 
7650 
7675 
7700 
7701 to 7716 
7725 
7750 
7759 to 7773 
7775 
7778 to 7794 
7800 
7825 
7850 
7875 
7900 
7925 
7950 
7975 
8000 
8025 

8026 to 8041 
8050 
8051 to 8066 
8075 
8080 to 8083 
8100 
8224 to 8888 
9100 to 9300 
9335 to 9399 
9400 to 9499 
9500 
9501 to 9589 
9608 to 9800 
10000 to 10010 
10075 
12602 to 12699 
12700 to 12798 
12800 to 12899 
12902 to 12998 
13001 to 13196 
13203 to 13299 
13302 to 13399 
13400 to 13446 
13500 to 13598 
13603 to 13698 
13702 to 13799 
13802 to 13897 
13903 to 13996 
14000 to 14099 
14102 to 14198 
14200 to 14298 
14300 to 14398 
14400 to 14542 

Type CR-1A/AR 
Price .95 each 25 

4000 
tono 
4tnn 
41,0 
5/0n 
4250 
5270 to 5295 
5300 to 5396 
5410 to 5648 
5740 to 5780 
5810 to 5891 
5910 
5923 to 6000 
6010 to 6080 
6130 to 6181 
6200 to 6275 
6300 to 6375 
6370 
6400 
6401 to 6464 
6470 
6475 to 6499 
6500 to 6590 

to 4'tRR 
to 5090 

to 5150 
to 5280 

4600 to 6695 
AR15 to 6890 
6905 to 6980 
7010 to 7080 
7218 to 7330 
7440 to 7500 
7560 
7600 to 7675 
7700 to 7790 
7800 to 7880 
7900 
7910 to 7990 
8000 to 8094 
8115 to 8194 
8213 to 8298 
8300 to 8370 
8405 to 8490 
8500 to 8567 
8630 to 8650 
11677 

or XL11 
for $20.00 

Type CRL-33 
Price 1.15 ea. 
25 for $25.00 

5000 
6000 
8500 

Type XL5 
Crystals- 

Price $1.35 ea. 
920 to 1000 

1300 to 1358 
1616 to 1628 
1705 to 2150 
2200 to 2384 
2410 to 2455 
2561 to 2698 
2704 to 2787 
2801 to 2916 
3105 to 3171 
3232 to 3375 
3410 to 3557 

* Frequencies indicated above from and to, are to show 
that there are available crystals in small quantities in 
successive steps between these values, i.e., 14406 to 145452- 
available crystals are 14401, 14402, etc. 

Where single frequency is shown, a quantity of 50 or more 
crystals are available in that frequency. 

10 STATION 
INTERCOMMUNICAT- 

ING SYSTEM 
An unusual offering in a 10 sta- 
tion intercommunicating system 

for factory and interoffice com- 
munications. 

Built for the U. S. Navy Type I -A 
for 115 volt 60 cycle operations 

with the following outstanding 
features:- 

Operates individually, and sepa- 
rately, by push button control, 
10 sub -stations. 

Pilot light Identification of each 
substation, on master unit. 

Transformer coupled 6V6's in push 
pull to provide up to 10 watt 
output. 

Amplification provided by 2.6SL's 
transformer controlled. 

Rectification by 2-5Y3 tubes. 
A high voltage test, power trans- 

former providing filament and 
plate voltage to all six tubes. 

Hayden 24 R.P.M. Motor, 10 

VAC actuates the switch which 
blinks pilot light along each 
substation. 

Jensen type NF 101 6t/z" high fi- 
delity speaker, weatherproofed. 

Tubes and audio transformers 
mounted, on a shock proof sub - 

chassis. 
Entire unit mounted in a sturdy 

grey finished steel cabinet 15" x 

11" x I0. Weight 48 lbs. net. 
Each packed in wooden crate. 

This unit is priced at a fraction 
of original government cost. 

Price $59.50 each 
Substations for above consisting 

of a 4", 2.70Z magnet, Good- 
man. (British make) high fidel- 
ity speaker mounted in a hand- 
some walnut, wood cabinet. 

Price $6.50 each 

We have substantially large quantities of desirable electronic 
materials at bargain prices listed in our catalogue #ED5. 

To obtain a copy please write to: 

EDLIE ELECTRONICS, Inc. 154 GREENWICH ST. 
New York, N. Y. 

Telephone DI 9-3143 

AT 

Big Saving! 
FERRULE -TYPE 

RESISTORS 

Immediate delivery 
from our stock of over 
250,000. 

Wide assortment from 
0.2 to 300,000 ohms. 

ENAMEL-GLASS 
FIXED-ADJUSTABLE 

New and in 
perfect condition. 

Nearly all made to 
JAN specification. 

Write for Catalog 

UNIVERSAL MARINE & MFG. CORP. 
137 Alexander St. Yonkers 2. N. Y. 

REAL VALUES 
CATHODE RAY TUBES 
3FP7 ....$1.95 
4AP10 .95 
5BP4 ... 3.95 

5CP1 ...$4.95 
5FP7 .... 1.95 
5GP1 ... 3.95 

T85/APT-S TS102A 
BC638 TS126 
BC1287 T5131 
BC1077 TS159 
183G T5170 
186A TS184 
1114 TS251 
1135 TA -2J24 
1183 R132/TPS10 
1185 R9/APN4 
1187 R18/APS3 
1198 R70/APS15 
IE36A AS18/APS15 
extra meters also RC213 

available RT34/APS13 
TS10APN RT28/APG4X 
MD4/APS2 RT19/ARC4 
MD5/AP53 RT48/TPX 
MD22/UPN2 RT73/UPN 
MD38/APQ13 RT10/AP53 
TSI6APN AN/APT4 
TS21/TSM Sfi APS4 
TS89 T551 
TS92 TS69 

PRICES UPON REQUEST- 

All kinds of dynamotors and inverters in stock- 
Write Today! 

We carry a complete stock of electronic equipment. 

A copy of our new bulletin is available upon 
request. 

Shipments FOB warehouse. 20% Deposit on or- 
ders. Minimum order $5.00. Illinois residents, 
add regular sales tax to remittance. Prices sub- 
ject to change without notice. 

SPECIAL 
i16DP4-$19.95 161P4-$19.95 

SCF 625 
FAMOUS ARMY 

MINE DETECTORS 
for prospectors - miners - oil 
companies-plumbers-etc.,- 
etc.,-etc. 
This unit Ls being offered now at 
a considerable reduction in price. 
Recently advertised at $79.50 it is 
now available in the same brand 
new wrappings in suitcase style 
carrying rase (less batteries) 
at 

$59.50 
WHILE THEY LAST 

USED, 
LIKE NEW 

$39.50 

%+.44. '4fr' 

CABINET CH -118 
Olive drab in color, this cabinet has a full length interlock 
access door in the rear. The front takes the standard 19" 
panels with 60 inches of height and 20 inches deep. It Is 
shock mounted on a heavy steel platform and has a two- 
inch protrusion fully covering one side to accommodate 
wave trap and wiring. Louvered vents allow air ei rmrlation 
top and bottom. Each F.O.B. 
Chicago $34.50 

RA 52-RECTIFIER 
A transtat controlled reetìner to produce high voltage DC 
from 110 VAC 60 cycle source. Up to 11,500 volts DC ni 
50 watts. Metered high voltage (0-15KV) and $74.50 
current (0-20 MA). New 'P 
Some available with small repair or minor Dart replace- 
ment. less tube only $49.50 

ARROW SALES, Inc. 
Dept. E6 

1712-14 S. Michigan Ave., Chicago 16, III. 
PHONE: HArrison 7-9374 
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Genuine TELECHRON Motors 

Sfr e&th4e4 uc 

7edt Stec« /zept. e et, e 
This month we feature the TS -100, one of the most versatile pieces of war -born equip- 
ment. Employed for the study of pulse phenomena, for the detection of jitter, adjustment 
of slope and zero range controls, for the determination and adjustment of division rates, 
general signal tracing or as a conventional synchroscope. Available with either 12.2 or 
10 microsecond time base. New, complete and with all accessories. 

Other pieces available include: 
TS-1ARR 
TS-3A/AP 
TS -8A/ U 
TS-10A/APN-1 
TS-11/AP 
TS -12 
TS -13 
T5-14 
TS-15B/AP 
TS-16/APN 
TS -19 
TS-23/AP 
TS-27/TS 
TS-32A/TRC-1 
TS-33/AP 
TS-34/AP 
TS-34A/AP 
TS-35/AP 
TS-36/AP 
TS-24/APM-3 
TS-46/AP 
T5-47/APR 
T5-51 /APG-4 
TS-56/AP 
TS-61/AP 
TS-62/AP 
TS-69/AP 
T5-76/APM-3 
TS-87/AP 
TS-89/AP 
TS-96/TPS-1 
TS-98/AP 
T5-100/AP 
TS-101/AP 
T5-102/AP 
TS-108/AP 
T5-110/AP 
TS-111/CP 
TS-117/GP 
TS-118/AP 
TS-125/AP 

Cable: WESLAB 

T5 -127/U 
T5-131/AP 
TS-144TRC-6 
TS -153 
TS-155A/AP 
TS-170/ARN-5 
TS -1 73/UR 
TS -174/U 
TS -175/ U 
TS-184/AP 
TS-197/CPM-4 
T5-203/AP 
TS-204/AP 
TS-220/TSM 
TS -226A 
TS-233/TPN-2 
TS -251 
TS -263 
TS -268 
TS-270A/UP 
TS -301 / U 
TS-314/FSM-1 
T5-323 
TS -324/U 
TS -389/U 
TS -421/U 
TS -487/U 
I-56 
1-95/A 
1-106/A 
1-122 
1-130A 
1-145 
1-177 
1-178 
1-208/A 
1-212 
1-222/A 
1-225 
1-233 
IE-21 /A 

1E-36 
IF -12/C 
IS -185 
AN-PNS-1 
BC -221( ` ) 

BC -376 
BC -638 
BC -906/D 
BC -949/A 
BC -1060/A 
BC -1066/A 
BC -1201/A 
BC -1203 
BC -1236/A 
BC -1255/A 
BC -1287/A 
BC -1277 

BE -67 
LAD 
LAF 
LAG 
LM13 
LU2 
LU3 
OAA-2 
P4E 
TAA-16EA 
TSS4SE 
TSX3SE 
TSX4SE 
TTS-4BR 
TTX-10RH 
TUN-9HU 

OUR 
GUARANTEE 

Each piece is lab- 
oratory tested to 
assure compliance 
with the original 
specifications, 

y?`.¡: 

f 

Telephone: WE 5-4500 

VU,e6ter, Zedevtatoiriu 
ZUfaxoet 93, eaa,d. 

N E W TUBES! GUARANTEED! 
1B22 $2.95 21(39 124.50 5PB1 $4.95 450TH 539.00 833A $43.50 
1823. .... 9.00 3A5 $1.59 5BP4 4.95 527 9.95 836 4.95 
1824 West... 8.50 3AP1. 10.95 5FP7 2.95 703A 6.95 837 1.49 
1824 Sylv... 16.95 3824 4.95 5GP1 4.95 706BY 34.50 838 2.95 
1827 18.95 3C22 59.50 5JP1 24.50 706CY 34.50 845......... 4.95 
1832 3.75 3C24 1.95 6ANS 5.95 706FY 45.00 851 51.50 
1838 29.95 3C33 17.95 6C21 22.50 706G Y 45.00 852 24.95 
1842 17.50 3E29 14.50 6F4 5.95 707B 17.50 860 4.75 
1N22 1.25 4C27 34.50 61(4 3.95 708A 4.95 872A 2.95 
11423 1.49 4C35 34.50 714AY 5.95 874 .98 

YOUR 1N23A. 
1N23B 

2.75 
4.98 

4E27 
4J21 

17.50 
147.50 

7158 
715C 

9.75 
. 24.50 

884 
931A 

1.75 
6.50 

2C39 22.95 4.122 149.50 SURPLUS 
_ .. 

717A 
. 

1.59 991 .39 
2C40 14.50 4.123 149.00 WANTED! 723A B 14.50 1616 .98 
2C43 
2C51 
2J21A 
2J22 

22.50 
6.95 
9.95 
9.95 

4.126 
4127 
4128 
4129 

149.50 
149.50 
149.50 
149.50 

We pay 
Highest 
Prices! 

7246 
725A 
726A 
726B 

3.75 
7.95 
6.95 

25.50 

1624 
1625 
1631 ...., 
1632 

1.50 
.45 

1.29 
.79 

2J26 24.50 4J30 299.00 726C 65.00 2050 1.85 
6.14 $6.95 2J27 24.50 4.131 89.50 730A 28.50 2051 1.75 

2)32 49.50 4J32 149.50 7BP7 8.50 803 3.95 5654 5.50 
2.133 39.50 4J33 149.50 7C23 69.50 807 1.68 5676. 3.50 
2.134 37.50 4J34 149.50 12DP7 16.95 808... ..... 4.50 5703 2.40 
2,136 95.00 4135 149.50 250R 9.95 809 2.95 5814 5.49 
2.148 24.50 4J41 149.50 250TH 22.50 810 9.95 8012 3.50 
2J55. _ .. 149.50 4X150A 37.50 304TH 14.50 813 9.95 8025 5.95 
2.156 179.50 4X500A 95.00 304TL ..... 9.95 814 3.95 9001 1.75 
2J62 34.50 5D21 22.50 307A 5.50 829 11.00 9002 1.50 
21(22 29.95 5J23 24.50 350A 6.95 829B.. ... 14.50 9003 1.75 
21(25 29.95 5J26 249.50 394A 4.95 832 8.95 9004 .69 
21(28 33.95 

1 
5.130 44.50 417A 10.95 832A 10.95 9005 1.75 

SPECIAL! 
VACUUM CAPACITORS 

12-20, $6.50 
12-32, $9.50 

50-32, $12.50 

1000's OF OTHER TYPES IN STOCK! 
MIN. ORDER $3 -SEND US YOUR REQUIREMENTS! I 1/'/',19,IL' 

AUDIO CHANALYST 
RCA 

Dept. E-7. 7552 Melrose Ave., Los Angeles 46, Calf IType I70.A $195.00 J. S. II. SALES CO. 

2 RPM 82.90 

3 RPM 3.90 

3.6 RPM 3.15 

1 RPM 3.95 

60 RPM 4.30 

One of each $15.00 

ZENITH 1951 TV Remote Control 
Motor Units 

Reversing switch on end of 17 foot cable. 
4 RPM clutch motor. 

Will drive anything 
Can be used for door opener. 
window raiser, model RR turn- 
table. Complete with transformer, 

Powerful 

Si 290 
6 for $70.00 

MARKTIME 
5 HOUR SWITCH 

A 10 amp. timing device. 
Pointer moves back to zero 
after time elapses. Ideal 
for abutting off radios and 
TV sets when you go to 
bed. Limited supply at this 
special PRICE.... $4.90 

Also available in 15 min., 30 min., 1 hr. at $5.90 

Single Pole 6v. Very Small Relay S .60 
Veeder-Root Counter, Rotary .90 
Veeder-Root Counter, Ratchet 2.25 
No. 18 Enameled Copper Wire, 1% lb. coil 2.00 
Solenoid, works on 24v. D.C. and 115 v. A.C 1.50 
I/O amp. 6 v. Transformer 1.15 
41/2 amp. sealed 6 e. Transformer 2.75 
MU and ACRO Switches assorted 4 for 1.00 
115 v. A.C. Motor, for fan or experiment 1.50 
1800 RPM, 115 v. A.C. Motor 4.50 

3.50 
1.90 

Guardian, No. 4, 115 v. A.C. Solenoid 
Guardian No. 2 6 volt DC Solenoid 
Price Bros. No. IA. 115 v. A.C. Solenoid.... 1.50 

LUCKY 0 77,U 
ALNICO PURCHASE 

ENABLES US TO (¡ tic%¢ 
OFFER You THESE 

MAGNETS' 
394EACH 3 FOR $I.00 

Eby bakelite Binding Posts .12 
TELETYPE 1/40 H.P. 110 v. D.C. Motor 2.90 
W -L, 100 watt fixed, 1000 ohm Resistor .60 
Arrow.H & H. DPDT Toggle Switch .65 
C/H Off center, SPOT Toggle Switch .35 

ANTENNA ROTATOR or 
DOOR OPENER 

$750 Geared down 24v. universal motor with 
transformer 

3 Wire Rubber Cable for Above Ft. .03,/, 
GE Argon Glow Lamps 4 for 1.00 

100 for $20.00 

Westinghouse 
ELAPSED 

TIME 
METERS 

$15.5° 

General 
Electric 

Bound Cage 
Smaller 

Numerals 

$11.so 

EST. B LA N EST, 
1923 1923 

64 Dey St., New York 7, N. Y. 

- FOR SALE - 
FREQUENCY STANDARD 

COMPONENTS 
Mostly new unused units consisting of 
General Radio 1109-A Comparison Oscillo- 
scope; 1103-A 1000 cycle clock; 816-B 60 
cycle precision fork standard; 692-B Multi - 
vibrators for 10 Kc. and 1 Kc; Western 
Electric D-175730 Primary Crystal oscillator 
100 Kc. Current cost $4875. Make offer. 

W. E. SCRIPPS 
11738 Lake Ave. Lakewood 7, Ohio 

Boulevard 2-9383 (Evenings) 
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OUR LOSS! YOUR GAIN! SEE THESE PRICES! 
SCARCE SURPLUS! 

FREQUENCY METER-LM 14 
A Compact version of the famous 
BC -221. Built-in modulation, voltage 
regulation and variable output control. 
With original tubes, xtal, Cal. book and 
Manual. NEW $134.50 

HEADSETS. J -A -N. 20,000 ohms Imp. 
2500 ohms D.C. with 8 ft. rubber cord & 
PL -55 plug. NEW $5.95 

COAXIAL R.F. SWITCH. 1 Kw. Ideal 
for Antenna switching. Silver Contact 
Constr. 50 ohms Z. Completely shield- 
ed. With Hdwe. NEW $37.50 
BC -348 RECVR. CASE. Unpainted 
aluminum. Brand New $2.95 
ART -13 PLATE ROD AND CAP 

$0.75 ea. 
ART -13 ANT. COUPLER (CU -25) 
Complete Rebuilt, Recalibrated and 
tested. New Fungicidal Varnished. 
Just a few left at $115.00 ea. 
AS-97/ART. ANT. SYSTEM. 54" tapered whip with match- 
ing section in shielded base. 52 ohms Z. Coax. female inpt. 
(S0-239). NEW $2.25 
VINYL TUBING -Black 5/16" I.D. x 7/64" Wall. Fresh 
Stock. 40 ft. Lengths. Per 1000 ft $9.85 
RUBBER TUBING -5/16" I.D. x 7/64" Wall. New 80 ft. 
Lengths. Per 1000 ft $9.85 

ANTI CAPACITY SWITCH. W.E. 
Lever Type-D.P.D.T. Lock Type. Red 
or White Knob. NEW 754 ea. 

WAVE GUIDE PRESSURIZING HIT. AN/APS13 (CPR - 
10198 -A). Assembly Consists of Hand Pump, Dehydrator 
Cylinder, Gauge (30 lbs.) and 6 ft. Hose with fitting. New 
Overseas Pack $9.95 
U.H.F. COAX-W.E. #K.S. 8088. Low Cap. Double Shld. 
with PL -259 Conn. On ends. New 24 ft. Length $2.39 
"BEE -HIVE" INSULATOR. White Ceramic -11" High x 
2%" Dia. at base. With Hdwe. and Mtg. Gaskets. .21 
cents ea. 6 for $1.00 
Send for Our $$ Saving Catalog! 
Prices F.O.B. our Whse. Material subject to prior sale. 25% Dep. with all orders. Bal. C.O.D.For- 
eign: Cash with order. Orders without postage are shipped Ex- press Collect. 

2231 

2232 
2238 
2248 
22128-A 135.00 
252 .65 
3-16 .19 
3B26 2.75 
3B27 2.75 
3BP1 4.95 
3DPI S2 3.95 
3HP7 2.75 
4226 99.50 
5D21 14.50 
5FP7 1.60 
6C6 .39 
6C8G .60 
6SL7 .75 
6S U78ty 1.25 
700A 14.50 
705A 1.50 
707B 11.00 
714AY 4.50 
720BY 45.00 
721-A 2.25 
723A i B 9.50 
724-B 2.00 
725-A 6.50 
726-A 4.50 
801-A .45 
829-B 10.50 
832-A 7.50 
851-A 45.00 
931-A 3.95 
954 .19 
955 .45 
10Y .35 
19 .35 
35-51 .35 
39/44 .35 
VT-52 .45 
VT -4C .49 
1616 .75 
1642 .40 
REL-21 2.00 
9003 1.25 
C6J 3.50 
at Dealers Cost! 
Minimum Order 

STS. yOLWhile he 

TUBES 
1622 $2.75 
1624 Syl 13.00 
106 .35 
2C26A .17 
2222 4.50 

17.50 
27.50 
24.50 
12.50 

PRECIOUS GEMS! 
PANADAPTOR NAVY TYPE RBU-2 "3" 

Characteristics 
115/230 AC. 1f, 50-70 Cyc. 60 W. 
Max. Sweep width 50 Kc. 
Inpt. Freq. 400 Kc. 
]net. Imp. 50 ohms 
Sensitivity 10 Uv. 
IF. Freq. 226 KC. (Azar.) 
Osc. Mean Freq 625 KC. (Anon) 
Ose. Swing + 25 KC. 
Sweep Freq. Adj 0 Cyc. 
Sweep Waveform Linear Sawtooth The Input frequency, can be readily changed, to 455-470 Kc. Complete with Tubes & Manual. Ready for Use. Lim- ited Quantity. BRAND NEW $237.50 PLATE RELAY -Differential Type. 2 Coils 8000 Ohms each. 4 poles. 2 Ckts. Norm. Closed. Each coil closes one and opens Ckt. Silver Contacts, rated at 110V. A.C. 2.5 Amps. NEW $1.69 CORD ASSEMBLY. #16 Line Cord and Shielded Output Cable. For B.C. 423 Radar Modulator. (C.D. 489). Complete with plugs and clips. May be used for numerous other equipments. NEW $1.25 ea. 

FIXED FREQUENCY 
RECEIVER.\Vilcox CW- 
3, a compact 7 Tube 
Super -het. with built- 
in 115 V. A.C. Pwr. 
Supply. Freq. Range 
1.9 Me. to 16.5 Mc. 
crystal controlled 
local Ose. Ant. Inpt. 
70 Ohms. Output 
Load Z.: 500 Ohms. 
Relay Rack Mtg. 
complete with tubes and manual. Less Crystals & Plug-in Coils. Like New! Price $34.50 
METERS (2"). Bakelite Case -0-15 D.C. M.A. New $2.95 ea. MINIATURE BLOWER ASSEMBLY. Size 41" Long x 31" Dia. Bakelite Housing. Motor, 27% V.D.C.-1/100 H.P. 7000 R.P.M. (J. Oster) Horiz. Mtg. Limited Quantity. NEW $4.95 ea. POLARIZED RELAY-W.E. -D 164813 S.P.D.T Platlum Contacts. 5 pr. Male Conn. Contacts accessible by removable 

end plate. New $5.75 
B C-610 EXCITER COIL SET. TIT -47, 
48, 50 & 51. Specify Unit Desired. 
NEW $18.50 e 

FOREST SALES CO., INC. 
701 MADISON STREET 

OAK PAR%, ILLINOIS 

PHONE: EUclid 6-1663 

1100111IIIIIIIIIIII 

MANUFACTURERS! 
EXPORTERS! 

PURCHASING AGENTS! 
.ORDER YOUR NEEDS 
FROM THE WORLD'S 
LARGEST SUPPLIERS 

Radio and Receiving Tubes 
Transmitting & Special 

Purpose Tubes 
Radio and Electronics Parts 

and Equipment 
All Types of Electrical Wire, 
Magnet Wire, and Cable 

Write -Wire -Phone 
For Your Special Needs 
We are also bonafide 
General Purchasing Agents. 

CAN WE HELP YOU? 
References: Dun & Bradstreet. 

¡Lt.Expuht. 
225 N. Wabash Ave., Dept. E , Chicago 1, III. 

Phone ANdover 3.0841 
BRANCH OFFICES 

257 S. Spring St., Los Angeles 12, Cal. MA 62004 
507 Fifth Ave,, New York 17, New York MU 7-0084 

MELAMINE INSERTS 

AVAILABLE FROM STOCK 
TO JAN SPECS. 

OIL CONDENSERS 
Marked with CP Number 

All Types 

RECEIVING AND 
SILVERED MICA 

CONDENSERS 
"JAN" Color Coded 

Send for Our Latest Bulletin No. DJ 1 Containing 
16 Pages of Hard to Get Electronic Components 

LIFE ELECTRONIC SALES 
345 BROADWAY 

Digby 9-4154 
NEW YORK 13, N. Y. 

"AN" CONNECTORS 
3100-3101-3102-3106-3108 

BLACK INSERTS 70%® OFF LIST PRICES 

50% OFF LIST PRICES 

OVER A MILLION AVAILABLE IMMEDIATELY 
Send For Complete Listing 

ROTARY ELECTRONIC SALES 
10 GRACE AVENUE GREAT NECK, N. Y. 

Phone GReat Neck 2-0902 
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TUBES STANDARD BRANDS FIRST QUALITY TUBES 
0A4 1.25 31324 4.75 244A 3.75 706UY 35.00 829B 12.50 , 1644 .80 HY114B... .65 5CPI 4.50 
11322 2.25 31324W 7.50 250R 8.75 706EY 35.00 83011 3.25 1851 1.65 I 111(615 .25 5HP1 4.50 
1632 3.50 31327 3.50 27413 1.75 706FY 35.00 832A 9.50 2051 1.25 , RK34 .75 713P7 6.50 
1B51 20.00 3C24 1.75 286A 7.50 706GY 35.00 835 10.00 8020 1.10 RK47 3.75 76P1 10.00 
1C21 1.50 3C31 3.00 304TH 10.00 708A 4.50 837 1.35 9003 1.00 RKR72. . . . 1.35 7HP4 10.00 
1E1 3D6 .40 313C 2.75 715B 9.00 866A 1.25 9004 .55 RK73 1.35 9GF7 10.00 
1P23 

.45 
3.50 3E29 12.75 316A 717A 1.25 874 1.10 9006 .25 RX212 15.00 9LP7 10.00 

2C22 .45 4A1 1.50 329A 8.50 721A 2.25 876 .35 CE1-C 2.50 RX233A... 3.50 10BP4A.... 17.50 
2C26 .25 41324 5.50 350B 4.75 724A 3.50 920 2.50 ( E2 5.00 SD828 .85 1OCP4A.... 19.50 
2C26A 41325 8.00 371A 1.25 72413 3.00 954 .25 CE2-A 5.00 VR105 1.25 12BP7 15.00 
2E22 

.45 
1.10 4826 8.00 37113 .75 725A 4.75 955 .35 ( E2 -B 5.00 WL481 3.00 12GP7 15.00 

2J21A 8.75 5J29 11.50 417A 8.50 728AY 25.00 956 .35 (E2-(' 2.75 WL532A... 2.25 EX1515.... 10.00 
2J26 25.00 6-4 .35 446A 4.50 72813Y 25.00 957 .35 (,E2-1' 3.00 WL670A... 8.00 
2J27 25.00 6 AMP 700A 25.00 728CY 25.00 958A .35 ( E25 3.00 J.A.N. 
2J31 27.50 TUNGAR 4.25 70013 25.00 728DY 25.00 1613 .90 ( E25 -C.... 3.00 C.R.T. 
2J34 27.50 10V .45 700C 25.00 728EY 25.00 1616 .75 CE309 5.00 3BP1 6.50 2C51 6SL7 
2J40 35.00 12A6 .65 7001) 25.00 728FY 25.00 1619 .25 C5B 8.75 3CP1 1.75 6AG5 6SN7 
2J51 45.00 15E 1.00 702A 3.00 728GY 25.00 1625 .35 C6A 6.75 3CPIS1.... 2.25 6AK5 12AT7 
2361 50.00 24G 1.75 704A .85 1626 .35 C6J 6.50 3DP1 4.50 6AQ5 12AU7 
2J61A 
2.1531 

50.00 
8.00 

35T 
101L 

4.00 
1.25 

705A 
706AY 

2.25 g03 35.00 3.50 1630 
1631 

.85 

.90 
CK1005.... 

. CRP72..... 
.45 3EPI 

1.25 5API 
5.25 
3.25 

6AS7 12SL7 
6C4 28D7 

2X2 .50 211 .50 706BY 35.00 805 3.75 1632 .70 EL6C 8.75 5BP1 4.50 626 5687 
3A4 .75 203Z 5.00 706CY 35.00 826 .75 1633 .60 HY3IZ.... 2.50 5BP4 3.50 6V6 5763 

All Radio & TV receiving tubes 50% off list. 
ject to change without notice. Merchandise 

114-118 Liberty Street 

25% deposit required on orders, rated firms send P.O. 
subject to prior sale. 

All merchandise guaranteed. Prices sub - 

ROLE ELECTRONICS INC. 
Rector 2-8078 New York City 

OIL CONDENSERS 

8000 VDC size 12" 

HAYDON 

SYNCHRONOUS 

MOTOR 

110 V.A.C. 
1/2 R.P.M. 
3.6 Watts 

$2.47 each 

2 MFD. 5000 VDC 
$12.95 

6 MFD. 600 VDC 
CP 70 BIFF 605K 
with Brackets. $1.69 
100 MFD 1500 VDC 

$27.50 
BATHTUB CONDEN- 
SORS CP53BIFF504K 
.5MFD-600V. . $.50 
STANDARD BRAND INNER TEEN 
CAPACITORS 3MFD 

x 4" x 12"..$35 each 

2.2 watt 1-120 RPM $1.68 each 
Minimum order 5 pieces on synchronous 
motors 

WESTON WATTMETER Model 641 0-4 

KW 250 V $23.85 

Rheostat Type J 150 Ohm 50 Watt 
#5381 $2.15 each 

LINE CORD AC manufactured by G.E. 
molded rubber plug, 12' lengths. 

$25 per 100 pcs. 

AMPLIFIER NAVY MODEL CM 21103 for 
Syncro equipment, completely new with 
following tubes 2-6L6, 1-6SK7, 1-6F6, 
1-6H6, 1-5U4, made by Bendix $24.95 

BUS FUSES 

INDUSTRIAL -TUBES -RECEIVING 

Relays and other Electronic material are 
available. Send us your inquiries. 

No Risk to You 

All Material Offered Brand New 

LEONARD GREENE 

381 Tremont St. Boston, Mass. 

Phone HAncock 6-4794 

OIL FILLED 
CONDENSERS 
Conservative Govt. Rating 

.25 MFD-18,000 V. DC W. 
Length 131/2" - Width 4", 

Height 12"-4" H.V. Terminals 

BRAND NW $2500 

TELEPHONE 
RELAYS 
Large Stock of 

CLARE, TYPES C. D & E 
COOKE, AUTOMATIC -ELECTRIC 

ALL TYPES of COILS and PILE-UPS 

Scud Us Your Specs. for Our Quote 

CLARE TYPE C SENSITIVE TELEPHONE 
RELAYS 

Coll Contacts Will Close At Price 
1) 6500 ohms 1C 2.8 MA $2.75 ea 

2) 6500 ohms 1A -1C 3.2 MA 2.75 ea. 

3) 6500 ohms 3A 4.0 MA 3.00 ea. 
4) 6500 ohms 3A -1B 4.0 MA 3.00 ea. 

CLARE TYPE G SENSITIVE HALF -TELEPHONE 
RELAYS 

1) 6500 ohms 2A 5 MA $2.50 ea. 

2) 5800 ohms 2B -1C 5 MA 2.50 ea. 

3) 4800 ohms 1A -2C t MA 2.50 ea. 

4) 3600 ohms 1C 6 MA 2.00 ea. 

All above Relaye may be used for continuous duty 
operation on 110V. D.C. 

Legend (A) Normally open set of contacte. 
(B) Normally closed set of contacts. 
(C) Single pole double throw set of 

contacte. 

Sigma Type SP Low Voltage Sensitive Relays. Has 
two coils each coil 70 OHMS one volt DC. Enclosed 
in Dust Cover. Coils may be connected in serles or 
parallel or independently. Contacts are S1'ST 
normally closed, but can easily be changed to 
S. P. D.T. 

Sigma Relays same as above but without Dust Cover. 
Has S.P.D.T. contacts. Price $3.00 ea. 

Chase 
Electronic Supply Co. 

222 Fulton St. 
New York 7, N. Y. 

H011is 4-5033 
Dlqby 4-3088 

WHOLESALE ONLY 
ELECTRONIC COMPONENTS 
AIRCRAFT EQUIPMENT 
HYDRAULICS 
RADIO 8 ELECTRONIC SURPLUS 

13933-9 Brush St. Detroit 3, Mich. 
Phone Townsend 9-3403 

\111I1mM1111IiIII111II113IIIIIIIIl1111llIIIImIIIiIIIIIfIIIHfiIIIIIIIIIIIIIIIIIIIIIVIIIIWj 

LooiBeen Searching 
for Any of These? 

New And Used Electronics 
Equipment 

RECEIVERS 
BC -453 Range Band $22.50 
BC -454 3-6 MC ___. 8.50 
BC -455 6-9 MC... 8.50 
BC -433G Compass 22.50 
BC -357 Marker Beacon 3.75 
BC -733D Localizer 24.50 

Dynamotors -All New 
DM -32A 8.50 PE -86__ _5.00 
DM -33A__8.50 PE -94C..5.00 

a 
BC -347 Interphone Amplifier - 

New $ 2.95 
a BC -212 Interphone Amplifier - 

New 3.50 

A BC -442 Antenna Relay 3.75 

a BC -929 Scope Indicator -New 18.00 

g BC -450 3 Rec. Control Box - 
_ New 4.50 

CD -307 Extension Cord -New 1.25 

aAT-2A/APN-2 Antenna - 
3 New 4.50 

AN -104A Antenna - New 1.50 
LC -98 Type Cert. Jack Box _._._ 25.00 
LC -99 Type Cert. Intercom. 

Box 12.50 
AM -5A /APS-4 Control Box 

Less Tubes 3.50 
AS -69 'APT Antenna - New 6.25 
AT-39A/APT Antenna - 

New 6.25 

E 

E 

E 

E 

DAVE RUMPH CO. 
P.O. Box 4178 

FORT WORTH 6, TEXAS 

TUBE REBUILDING 
Large Transmitting and Power types 

Economical Guaranteed 
FREELAND PRODUCTS CO. 
700 DRYADES ST., N. O., LA. 
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RADAR 
SCR 545A Search and Track. Complete trailer, power supply 
and spare parts. Nearly new. Write for description and price. 
PORTABLE PUMP ASSEMBLY 
Leland, 110 v. 60 c. 1 ph., 1/3 H.P. motor and D. Roper #2 
hydraulic pump. 300 lbs. PSI max., 125 lbs. PSI continuous 
@ 3.25 gallons per min $52.00 
SEARCH LIGHT 
Signaling, 12" Curtis Lighting, Inc. 115 v. a -c or d -c, 1000 
watt. Complete w/bulb. Comes w/mounting assembly that gives 
160° horizontal rotation and 180° vertical rotation $27.50 
WATER COOLING HEAT EXCHANGER: 
10 KW, Westinghouse RU -3-B. includes radiator, fan, pump, 
visual & electrical temperature & pressure indicators. 1.10 v. 
60 c. Complete in steel 
housing 24"x31"x52" $165.00 
MOTOR 
Bendix 1/15 HP, 115 v. 60 
c. 1 ph. 1725 ItPM...$4.75 
GENERATOR 
Bendix model NEA3. Out- 
put 115 v. a -c 10.4 amps. 
800 cy. SP. and 28.5 v. d -c, 
60 amps @ 2400 RPM. 
Self excited, splined drive. 
New. Orig packing..827.50 
BATTERY CHARGER 
TRANSFORMER 
G. E. Cat. #WS -99316. 
Pri. 105-115-125 v. 60 c. 
Sec. 105-90-75-60-45-30 v. 
@ 6 amps. each side of cen- 
ter tap. Voltage reduced 
10% and 20% thru tapped 
primary; two x 5v. 18 amp. 
C.T. (Tungar filaments) 
and two x 7 v. 10 amp. 7'4" 
h. x 8-%" w. x 5%" d. Wt. 
56 Ibe. New, orig. packing 
G. E. price $52.00...$17.50 

2 for $30.00 

POWER SUPPLY COMPONENTS 
TRANSFORMERS 
Plate, American Transformer Co. Spec. 
29108. Prl. 115 v. 60 Cy. 10.4 KVA. Sec. 
17,600 v., 520 amps., 35 KVA test..$65.00 
Plate, American Transformer Co. Spec. 
29108. Same as above but center -tapped 
to handle 1 amp @ 8800 v $75.00 

NEW! 
low prices 
values 
equipment 
components 

Note: All merchandise not 
designated as new is 
guaranteed to be in ex- 
cellent to new condition. 

EPCO 
1527 E. 7th St. 

Los Angeles 21, Calif. 

CONTACTOR 
Allen-Rradley & Westinghouse, 115 v. 60 cy. coil, DPST. 15 
amps. $4.95 
HIGH VOLTAGE RECTIFIER POWER SUPPLY 
Variable output 0-15,000 v. d -c @ 500 mils. Input 115 v. 
60 cy. SP. Army type RA -38. Size 631" x 53%s" x 56%". 
Wt. 2090 lbs. Units are new, complete with spare tubes and 
remote control. Write for detailed information. 

POWER SUPPLY KIT 
input: 115 v 60 cyc. single phase. Output: 
7500 v D.C. @ 1.0 amp continuous. Kit 
Includes: (1) 10 KVA Amertran Plate 
Transformer, (4) 5 v. 10 amp Amertran 
Filament Transformer with integral sockets 
35 KVA test. (4) 371 B H.V. Rectifier 
tubes, (1) 12.5 Henry 1.0 amp. swinging 
choke 15 KV, (1) 1.25/1.25 mfd. 7500 VDC 
Pyranol capacitor, (3) 160 M 200 W. 
Bleeder resistors, (4) 1)4D a 5 Standoff 
insulators w/cl)ps @ binding Dosts.$275.00 

CAPACITORS 
5.12 mfd., 1265 v. 60 c. a -c or 4000 v. 
d -c power factor correction 5.0 KV, A.R., 
Cat. #2528908 $17.50 
25-.25, 6000 v. d -c or .125 @ 12,000 v. 

d -c., Fast Cat. #A7548, oil $3.75 
2x.15 mfd., @ 8000 v. or .075 mfd. @ 
16,000 v. Vitamin U $2.90 
RESISTORS 
Fixed, wit. 160,000 ohm, 200 w. ferrule 
ends $1.06 
Fixed, w.w. 5,000 ohm, 200 w. ferrule 
ends $1.00 
METERS 
3" Weston Mod 301 calibrated 0-4 KV with 
4-meg resistors $10.00 
3" Weston 0-120 atop. a -o calibration, 3 
amp f.s. deflection. Includes doughnut 
current transformer 40/1 ratio. Mod. 
478 $8.50 

RELAY 
Magnetic overload, Allen-Bradley #810, 
6.3-18.1 amps. 600 v. max $7.95 

RECTIFIER 
Dry Dise, 6.5 v. a -c FWCT 2.2 v. d -c @ 
3 amps $ .75 4 for $2.00 

FINAL OPPORTUNITY!! LAST CHANCE!! 

CLOSING OUT ONE OF THE FINEST AND LARGEST STOCK 
OF SCARCE ELECTRONIC SURPLUS. 

WE ARE GETTING READY TO GO INTO 
DEFENSE MANUFACTURING 

WE URGE THAT YOU WRITE FOR OUR LATEST LISTING 
AND GIVE IT YOUR IMMEDIATE, "TOP" CONSIDERATION 

We are clearing out our fine, diversified stock of hard -to - 
get electronic surplus, so that we can get ready for defense 
manufacturing. All material is either NEW or in EXCEL- 
LENT CONDITION, and accurately described regarding 
completeness (accessories) and specifications. Inspection 
invited. 

TELEMARINE COMMUNICATIONS COMPANY 
CABLE ADDRESS: 
TELEMARINE, N. Y. LOngac ePhone- 4-4490 540 W. 27th St., N. Y. 1, N. Y. 

TYPE PRICE TYPE PRICE TYPE PRICE ************ 
OZ4A... $0.70 6B8G $0.93 6SK7GT $0.96 
IG6GT... 0.72 66E6 1.20 6SN7GT.... 1 20 * TYPE PRICE * 
1LN5 080 6C4- 0.86 6SS7 0.95 * 2E22 $2.50 
1R5 0.90 6C5GT.... 0.51 12A6....... 0.48 * 6(21 30.00 
1S4 0.86 6C6 0.75 12SH7 0.96 * 3O7Á 3.75 * * 
1T4 0.86 61-16 0.94 1 ºSK7 098 * 357A 22,50 
5U4G.... 0.80 615 0.60 12SO7GT... O..ao * 805 2.90 
6A67.... 0.90 6J5GT.... 0.51 12SR7 0.90 * 808....... 1.70 * 
6AC7.... 1.20 6K6GT.... 0.91 35Z4GT 0.85 * 830B 3.00 * 
6AL5.... 1.00 6K7GT.... 0.70 35Z5GT cos * 9005 1.30 * 
6A05.... 1.40 6ßG7 0.90 50L6GT..... 0.90 ******* k**** A88 0.93 6SK7 0 96 4º .... 0.76 

List Price: $13.50 
SPECIAL SALE TYPE 805 

{ 
OUR 

QQ 

This offer subject to change and prior sale. PRICE: $2.90 

11 

AILTIePOLITAN OVEPÇSEAS R JAW-7Z% e MANUFACTURERS AND DISTRIBUTORS .Or* Z% -e , OF ELECTRONIC PRODUCTS 
o 
rffi 
vs 

10 7ION 

-'1eß 1133 BROADWAY, NEW YORK 10, N. Y. CHELSEA 3-1105 

QUALITY, TESTED TUBES 
New and guaranteed in stock now: many others not 
listed -complete line of receiving tubes at low 
prices. Submit your requirements on any types for 
our quotation. Call us on WESTINGHOUSE In- 
dustrial & Special-purpose Tubes. 

0A2 $1.49 616 .95 829-B.... 13.50 
062 1.55 1C -Y.... .45 832 5.50 
1826 2.50 12AT7.... .95 832-A .... 9.75 
1627 15.00 12A77. 3.00 837.. ... 1.50 
1L211N21 (G.E.) 4:8050 101101--DF(WE( 

1.(WE) 

1.2525 887626: 866 -AA...... 1.552.25.. 

1N21B 3.50 101-L(WE) 1.25 892-R.... 199.50 
1N23 1.45 102-D(WE) 1.25 954 .27 
1N23Á... 2.50 102-F(WE) 1.25 955 .40 
1N23B... 4.00 102 -LAVE) 1.25 956. .37 
1N34 .65 104-D(WE) 1.25 958-A.... .65 

2E22 
2D21 1.75 211 

1.25 
.65 

1625 
1616 .75 

242-C.... 4 

4.50.00 

.40 
2E24 4.753.80 274-B275-A(WE) (WE) 3.50 1626 .40 
2E26 1629 .30 
2E30 2.15 310-A(WE) 6.50 5517 2.95 
2132 40.00 311-A(WE) 7.50 5608-A... 5.00 
2161.. 35.50 313-C(WE) 1.25 5654 4.50 
2K25 27.50 373-A(WE) 5.00 5656 6.95 
tK45ans 

10 75 8025 
199.505686 3.95 

3ÁP1 387-A(WE) 2.50 5910 .75 
403 6.95 

9004 .44 
9005 1.50 

705-A.... 2.00 9006 .44 
707-A ... 7.95 100 -TH 8.50 
715-A. .. 6.50 304 -TH 11.50 
715-B.... 9.00 304 -TL 11.50 
715-C.... 22.95 FG -172 45.00 
723A 'B... 14.00 R K -28-A 5.00 

WE) .25 
3B 

( 

24 (WE) 3.75 403-B 5591 3.25 
3BP1 7.25 408-A(WE) 3.25 
3BP11 10.00 
3DP1-A. 5.95 
354 .90 
5BP1 4.95 
5D21 24.00 
5FP7 1.95 
5JP1 22.50 725-A.... 6.95 RK -36... . 
5LP7 15.75 807 1.65 RK -47... 5.00 
5LP11 15.75 gp9 2.35 RK -59... .75 
5V4 -G . . 1.10 812. . . . . 2.75 RKR-72.. 1.25 
6AJ5 1.50 813 7.85 T -d0 3.00 

6AK5.... 1.25 814 (G.E.) 3.50 VR -105 1.25 
6B4 -G.... 1.25 815 2.75 VR -150... .95 
6C4 .65 816 1.60 KU -676.. 25.00 

SELENIUM RECTIFIERS 
Full -Wave Bridge Types 

Current 18/14 36.28 
(cont.) Volts Volts 

1 Amp. 51.98 
2 Amps. $2.40 3.75 
4 Amps. 3.85 7.00 

6 Amps. 5.65 9.00 

10 Amps. 6.95 10.95 
12 Amps. 8.50 14.00 
20 Amps. 13.25 20.50 
24 Amps. 14.00 26.00 
30 Amps. 19.00 30.00 
36 Amps. 25.50 35.00 

54 40 
Volts 

$6,95 
9.00 

110/100 
Volts 

510.50 
13.00 

(2.$A.) 
19.00 

(5.0A.) 
48.00 
58.00 

All our Rectifiers are new & Guaranteed one year. 
We manufacture special types of rectifiers and recti- 
fier supplies to your specs ... FAST DELIVERY. 
LOW PRICES. 

CARTER DYNAMOTORS 
Ultra -Compact. Brand New. 

In Orig. FactorySealed Cartons. 

Model 4037-AS4 VDC inp.-400 VDC out 
(:: 375 ma $28.01 

Model 5925 -AS -6 VDC inp.-590 VDC out 
(u 250 ma 33.00 

m"á 
3.1 

:.; .. . 

The AR -11 is a Complete 
Ultra -Compact Radio Station 
In Portable Leather Case. 

3.5 Watt Transmitter and Superhet Revr. Complete 
with 110 and/or 220 V.A.C. pwr. supply -With all 
Accessories. New: Export packed (orig. cost 
$550.051 -Ten Sets in Stock. Write for price and 
further information. 
ART -I -Compact. New, Aircraft 3105 KC. Trans- 
mitter -O" x 8" -Complete @ $25.00 
Erie Ceramicon Standoffs (Model 319) 15c 

115 V Pri-5 Volt. 190 Amp Secondary Xformers 
$75.00 

Terms: FOB NYC -25% Deposit with order -or 
send full remittance to save COD charges -Rated 
Firms (D.&B.) Net 10 days - All merchandise 
guaranteed. Wherever possible, extend D.O. 

Phone: REctor 2-2563 
Cable: Barrylect, N. Y. 

ELE[TROf1I[5 [ORP. 

136 Liberty Street New York 6, N. Y. 
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WANTED 

WANTED 
YOUR SPARE SURPLUS EQUIPMENT 

DYNAMOTORS SELSYNS AUTOSYNS INVERTERS TRANSMITTERS 
RECEIVERS TEST EQUIPMENT 

Please send list stating condition and lowest price. 
No Quantity Too Small or Too Large) 

C & H SALES COMPANY 
BOX 356 -SE EAST PASADENA STATION PASADENA 8. CALIFORNIA i 

WILL BUY 
TESTING CHAMBERS 

Approx. 9 cu. ft. plus or minus. Cold and 

Hot minus 65° F. to plus 125°F. with con- 

trols Indicators preferred. 

PHONE - WIRE - WRITE 

KINGS COUNTY MACHINERY EXCHANGE 

408 Atlantic Avenue, Brooklyn 17, N. Y. 

Dept. "E" 

GET OUR PRICE for your 
RADIO & AIRCRAFT EQUIPT! 

We'll go the limit to buy your parts or equipment. 
Send us s description of the type and condition of 
equipment you have -tell us your top dollar asking 
price -and be pleasantly surprised at the fast action 
you'll get! 

HARJO SALES CO., Suite 311 
341 S. Vermont Ave., Los Angeles 5, Calif. 

$52,000.00 AVAILABLE 
To Buy Needed Surplus Electronic Equipment 

Urgently need BC -811, 8C-344, BC -1018 Tape Re- 
corder, ARC -1, ART -13, 1-152C, BC -7880, BC -348, 
TS -45, TS -35. TS -33, TS -102, TS -120. TS -148. 
TS -147, TS -148, TS -13, TS -12, APR -4, TS -47, 
ARN-7-complete units or parts. Send description, 
condition and asking price to: 

WEST REGION ELECTRONICS 
1437 5. Norton Ave., Los Angeles 19, Calif. 

WANT TO BUY 
RECEIVERS, TRANSMITTERS, 

SPECIAL PURPOSE TUBES 
RADAR, DIRECTION FINDERS, 

ECHO SOUNDERS, ETC. 
e.g. ItCH, RAO, RBO, DAK, DAG, TCS, ARC -1, 
ART -13, APN-7, APN-9, APS-4, APS-13 
HARDIE -TALKIES -SCR -536, BC -611 
SYNCHROS: 110V, 400 cycle, types 5F', 5G. etc. 

SPECIAL PURPOSE TUBES 
Give full details - Cash waiting 

AMBER COMPANY 
393 Greenwich St. N. Y. 13, N. Y. 

BEekman 3-6510 

WANTED 
Diehl SSFJE7 

Bendix AY38-AY20-AY14 
Individual units or quantity lots 

W-2328, Electronics 
330 W. 42 St., New York 18, N. Y. 

WANTED 

QUARTZ CRYSTAL UNITS 
in holders, FT -171; FT -241; FT -243; FT - 
500. Any quantity. Advise condition. 

W-2317, Electronics 
330 W. 42 St., New York 18, N. Y. 

CO UMBIA ELECTRONICS m 
EQUIPMENT 

WANTED! 
We want to buy all types of surplus electronic equipment. We are 
one of the largest buyers in U. S. We buy more because we give every 
seller top prices and a fair deal. TELL US WHAT YOU HAVE. USE 
COUPON BELOW-AND MAIL TODAY! 

Use following numbers to indicate conditions: N-1, brand new; N-2, used, like new; N-3, used. 

ITEM CONDITION PRICE WANTED 

To: COLUMBIA ELECTRONICS LTD., 524 S. San Pedro St., Los Angeles 13, Calif 

Name 

Address 
SEE COLUMBIA ELECTRONICS AD ON PAGE 370 

BUY WITH CONFIDENCE 
New Electronic Materials Guaranteed 

RELAY SPECIALS 
Cog 

Typo Res. Contacts Features Price 
Sigma #5 130 SPDT 2-24 VDC $1.95 
Sigma /5 name an above cased 2.95 
Sigma /5 5000(2) SPDT 11S plate 4.75 
Leach 1077BF 160 DPDT ceramic 2.45 
Leach P-3 1280 SPDT 15 ma submini. .85 
G.E. 10000 SPDT 9 ma plate 1.35 
G.E. 2000 SPDT 4 ma pplugin 2.95 
Clare SK -5032 32 DPDT 6 VDC plugin 3.45 
W.E. KS -9665 2000 1A,1B,1C 9 ma 4.45 
A -B B5 100 SP 50 A 24 V 1.85 
Hart 55 100 SP 50 A 12-24 V 1.95 
Edisou19756R 2000 40-65 sea time delay. 

SP NO, 208 V 1.75 
1 RPM 110 V 60 cy. eyncro. MOTER high 
gear torque ratio 1.85 

OIL CAPACITORS 
CHANNELS-YAB CP69, YAT CPO7, WAR CP65, 

WAT CP63, CP61 types 
BATHTUBS -top, side, bottom term. CP53, CP54, 

CP55 & CA numbers 
SINGLE -DUAL -TRIPLE UNITS -VOLTAGES; 50,100, 

200, 400, 600 1000, 1500 
MOST ITEMS IN LARGE MFG. QUANTITIES. PROP- 
ERLY PACKAGED. SEE OUR ADV IN OCT. ELEC- 

TRONICS pg 376 FOR PARTIAL LISTING 
If your requirements are not shown check with us 
as new items arrive daily. 

COAXIAL R F CONNECTORS 
PROMPT DELIVERY NEW MERCHANDISE 
UG-21B/U UG-22B/U PL -259A $ .85 

53.50 UG-27A/U 
UG-58A/U 2.55 

1.30 UG-88/U 1.20 
UG-290/U 1.15 UG261/U 1.25 UG-262/U 1.35 

UG-107B/U UG236/U 3.45 
PL -258 .98 3.45 PL -274 1.25 

OTHER TYPES AVAILABLE 

UG58/U .98 
UG260/U .98 

TRANSFORMER LAMINATIONS 
UI -312 type n4750, 180 lbs 53.35 
F-12 NUMETAL 1000 lbs quote 
L-12 Silicon 2500 lbs .35 
OUTPUT TRANSFORMERS; ES-692327/ARC 

series receivers 1.35 
A -B JA -2541 POTENTIOMETER, 2 in. shaft, 

special 1.45 
PRECISION RESISTOR; WW5, 1 meg. 1%., .65 
PULSE TRANSFORMER UTAH 28289 2.95 
HEAVY DUTY W L POTENTIOMETER; 30 

ohm, 500 watt.... . ... .. 3.45 
Precision W W Resistor KIT: 25 pea. 20 values 2.91 

ELECTRONIC SPECIALTY 
SUPPLY CO. 

56 Lispenard St. New York 13, N. Y. 
BAclay 7-2684 

Priced Right-Immediate Delivery 
100,000 RELAYS 

X 

A 

M 

P 

L 

E 

50 TYPES V ej 

lia ` e ] ', l\`\: II '. 
t\s.O'iI ee 

Six -Pole Double Throw Allied # BN -18D-39 has 
10 AMPERE CONTACTS 2800 ohm coil operates 
on 30 mills DC $6.95 

Struthers -Dunn I15v. AC Coil Micalex Base & Cross - 
arm D.P.D.T. .4" contacts conservatively razed 6 
amps. @ 500v. rf. $3.95 

Advance Series 1000 115v. AC. Coll ly' silver 
cts. Ceramic insulation $3.95 

Advance Series 2000 115v. DC Coll 4200 ohms All 
Other Specs as Above $3.95 

Leach Relay #1024-A 3 Pole N.O. 100 ohm coil op- 
erates on 6v. DC $1.95 

G.E. Relay #CR 2791-BI09PB6-S.P.D.T. double 
break contacts rated 3 amps. 10,000 ohm coil 
operates on S mills DC $1.95 

Allied #BO 635 D.P.D.T. 15 amp. cts. 24v. dc 230 
ohm coil $1.95 

RADIO DEVELOPMENT & SALES CO. 
323 Atlantic Ave.. Brooklyn 2. N. Y. ULster 5-0188 

WANTED 

LET'S SWAP - EVEN -STEVEN! 
WE WANT: R89/ARN-5 RECEIVER. Must be In 

orig. pond. with tubes and xtals. Swap or cash! 
WE'LL TRADE: BC -733-13 Complete with tubes 

and crystals (plus complete conversion instruc- 
tions for hot 2 -meter receiver). Or we'll pay cash 
or swap any other equipment, 

HARJO SALES CO. 
Dept. E -I, 341 S. Vermont, Los Angeles, Calif. 
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The 

"KELLOGG DEHYDRATOR" 
An all purpose self -reactivating dehydrating uint. 
To be used for removing moisture from gases. Numer- 
ous applications in the fields of Physics, Electronics 
and Chemistry. Dual insulated tanks with thermo- 
statically controlled heating elements. 
Complete with 20 lbs. of Silica gel.,'62.50 
heating elements, shut-off and safety 
valves. F.O.B. N. Y. 

INTERSTATE Appliance Co., Inc. 
Dept. KD, 600 Broadway, NEW YORK 12, N. Y. 

COMMERCIAL BUYERS 
HANDSETS and HEADSETS 

AVAILABLE FROM STOCK: 

TS -9 
TS -10 
TS -11 

TS -13 
TS -14 
TS -15 

WESTERN ENGINEERS LTD. 
BOX 5 

H-22 
H-23 
F-3 

P-20 
HS -18 
HS -30 

ELK GROVE, CALIF. 
TEL: 129 J 

' - INSULATED WIRE`^^' 
LARGE QUANTITIES - SINGLE & MULTI - 
CONDUCTOR PLASTIC, RUBBER, BRAIDED - 
MOST GAUGES. FLEXIBLE CORDS & CORD 
SETS. 

BECKLEY ELECTRIC CO., Inc. 
Mfrs: Cords, Harnesses & Specialties 

52-16 34th St. Long Island City I, N. Y. 

G.E. HEAT UNIT 
Cap. 20 K.W. 

Hi -Frequency Induction Model 4F20 for 
3/60/220 Like New (1948) with work 
Table 2 positions. 

Price.. .. $7,500-F.O.B. Bklyn. 

KINGS COUNTY 
MACHINERY EXCHANGE 

408 Atlantic Ave., Brooklyn 17, N. Y. 
Dept. "E" -Phone: TRiangle 5-5237 

FOR SALE 

NEW -UNUSED -IN ORIGINAL BOXES 

WHEELCO LIMITROLS 
MODEL #792 

UNIQUE KILN CO. 
36 Morgan St. Yonkers, New York 

Tel. -Yonkers 9-5656 

PANEL METERS 
LARGE STOCK GUARANTEED ACCURACY 
LARGE QUANTITIES OF WESTON STOCK 
Microammeters, Milliometers, Voltmeters 
R.E. AC & DC in most brands 2", 3", 4" 

Prompt Replies ALL Requests 
LAB TEST EQUIPMENT NEW AND USED 

Calibration Maintenance Facilities Available 
COMPLETE STANDARDS LAB 

2" SQ-O.1 mil DC $3.95 
plet, dual range (0-200ADC 2" RD-TriO.2 M 

3.95 
3" SQ-Simpson 47 DRmeter -10 +8 
2" RD-Royt 0.1 mil DC 

9.95 
4.95 

3" RD -Gruen 0-100 mleroamp DC 
2" RD -Simpson O-3 amp RF 

9.95 
4.95 

2" RD -Simpson 0.2 amp RF 
3" SP -GE 0-15 mil DC 

4.95 
9.93 

2" RD -Sun 0.300 VDC (1000 ohm/V) 
2" SQ-Weston Ltd 0-500 mils RF 

4.95 
4.45 

AMERICAN ELECTRONICS 
29 So. Park Ave., Rockville Center, L. I., N. Y. 

RO 9.0207 

ELECTRONIC TUBE -MAKING 
MACHINERY 

For manufacturing radio tubes, electronic 
tubes, cathode-ray tubes, lamps. New and 
used. Reasonably priced, satisfaction 
guaranteed. 

AMERICAN ELECTRICAL SALES CO. 
67 E. 8th St. New York, N. Y. 

CENTRIFUGAL BLOWER BUYS 
For cooling tubes, instruments, mechanisms, etc. 
For ventilating small spaces or areas: cabinets 

housings, dark rooms, etc. 
100 Cu. Ft. Per Min. Centrifugal Blower (Approx. 

85 C.F.M. @ '4" S.P.: 65 C.F.M. @ 34" S.F. ) 

Rotor: Squirrel Cage, Approx. 3" Dia, x r Width. 
Motor: A.C.. 80 Cyo., Single Phase, 110 Volts, 

Approx, 2800 RPM, Enclosed Frame. Con- 
tinuous Duty. 

Housing: Sheet Steel. Mounting Flange on Dis- 
charge Outlet. Adjustable Air Volume Regu- 
lator -Panel on Inlet. 3" Dia. Inlet by 2" 
Dia. Discharge. 

Finish: Black Lacquer. 
Manufacturer: F. A. Smith Mfg. Co. 'Tilot". 

$12.50 ea. Lots 1-24: $1200 ea. Lots 
12.25 ea. Lots 25-99; 100 or More 

50 Cu. Ft. Per Min. Centrifugal Blower 
Rotor: Squirrel Cage. Approx. 3" Dia. x 2" Width. 
Motor: A. C., 60 Cyc., Single Phase. 110 Volts, 

1500 R.P.M., Open Frame, Continuous Duty. 
Housing: Sheet Steel. 3^ Dia. Inlet by 2" Dia. 

Discharge. 
Finish: Black Lacquer. 

$7.95 ea. Lots 1-24: $750 ee. Lots 
$7.75 ea. ots 25-99; 1 

VACUUM PUMP SPECIAL00 
of More 

Gast Mfg. Co. Pump, 15" Vac.. Belt Driven, with 
Visible Oiler, Muffler, and Capacitor/AC/60/1/ 
110/1725 RPM Motor: 

With 1/3 HP Motor (8 Cu. Ft.) $6550 
With 1/2 HP Motor (101/ Cu. Ft.) $8500 

Above Equipment Subject to Prior Nol', 
FOB Warehouse, N.Y.C. 

ELECTRIC TRADING CO. 
313 Canal St., (Dept E-2) N. Y. 13, N. Y. 

D.C. MICROAMMETERS 
0-200 Ua 3" sq. G.E. DO -50 $ 9.00 
0-50 Uo 3" sq. G.E. DO -50 13.00 

PORTABLE INSTRUMENTS 
Molded Bakelite Case 7"x41/2"x3" 

D.C. MICROAMMETERS 
5...10...50... microamperes 

THERMOCOUPLE MILLIAMMETERS 
1.5...5...10... milliamperes 

Available in multiple range combinations 

PRECISION ELECTRICAL 
INSTRUMENT CO. 

144 Greed Street New York 13, N. Y. 

ASTRO 
COMPASS 

The Astro Compass is 
a precision Instrument 
measuring 83./," high x 
51/2". Furnished in Car- 
rying Case. Designed to 
provide accurately (a) 
True heading of Aircraft 
or boat. (b) True bearing 
of a distant object. (c) 
The relative bearing of 
distant objects. 

Of special Interest to 
Astronomers & Experi- 
menters. 

$9.50 Each 
Mounting Base for above Astro Compass. 51.10 Ea. 

KURMAN SENSITIVE RELAY 
10,600 ohm, will close at .6 mils SPDT-Ideal for 
Plats Circuit application. Bakelite base mounting 
Dim. 21" x 21" $2.95 each 

TELEPHONE RELAYS -CLARE 
1-3300 ohms 2 n.o. 1 n.e $1.35 ea. 
2-4 ohms - n.o 1.35 ea. 
Double Coil. 12 or 24 volts 240 ohms each 
coil. Contacts 3 make 2 break 1.25 ea. 

HART SOLENOID 
24 V DC 200 Amo SPST 80 ohms Res..52.95 each 

DIEHL PILOT MOTOR 4802077 
SSFDE-]4-2 24 V DC 1%" diem. x 21/2' long. 
Shaft %" s 1" Reversible Approx 10,000 
RPM $3.95 each 

MOTOR GENERATOR SET 
.7 KVA GE Model $5LY77AD-6 
90 VDC input to 115 VAC 60 Cyc 
1 ph output 3600 RPM NEW 

$67.50 each 

All prices shown F.O.B. New York 

B & B DISTRIBUTORS 
222 Fulton St. New York 7, N. Y. 

REctor-2-0432 

Last of the HI WATTERS! 
RADIO TRANSMITTER 

BC -375-E, Complete Equipment, has Dyna- 
motor, Tuning Units, etc. 

VERY LARGE QUANTITY 
150 watts, made by General Electric 
Write or telephone for prices. 

OTHER GOV'T SURPLUS SPECIALS 
HEADPHONES P -I9, w/headband, cord, PL -55 
plug, Extra sensitive (24,000 ohms imp.). Used. 
P/o SCR -193. -209, -210. Sig. C. #2B919 $1.89 ea. 

HEADSET ADAPTER MC -385-C. Matches hi to 
low imp., for HS -33 or ES -33. Has jack for PL -55. 
Sig. C. #4AK985C. NEW cond., Boxed...ea. 65$ 

CONTROL UNIT RM -23. Permits patching 6 radio 
receivers to 5 phone channels. P/o RC -76, -168. 
Big. C. #20679-23. NEW cond ea. $29.95 

CONTROL UNIT RM -25. P/o SCR -561. -572. 
-642. Sig. C. #20679-25. NEW cond-ea. $49.95 

DYNAMOTOR PE -94. D -C in. 28 V.; D -C out, 
14.5 V., 4.9 A., 300 V.. 260 ma., and neg. bias 150 
V., 10 ma, P/o ¡CR -522. Sig. C. #3H1894C. 
Good used cond. F.O.B. Kingman, Ariz.. ea. $6.95 

WRITING STANDS MC -308-B. Holds tape for 
writing. P/o Facsimile Eqpt. RC -58, Sig. C. 
#6M2200B. NEW cond. Ideal for memos., skeds. 
etc. ea. $1.98 

CORD CD -605. Two 61 ft. tinsel conductors, eye- 
lets, spades. Sig. C. #3E1605-6.5. NEW..ea. 190 

CONNECTORS: AN -3108-36-95 (Amphenol). $5.98 
ea.; AN -3102-22-10P (Amphenol), 49$ ea.: R8K- 
52-22-R" Plug, w/RSK-S2-31SL Socket (Cannon), 
$1.49 set. Many others, incl.: 4106-P, w/AN-3054- 
24 (Rumsen Co.) ; UG. Prices on request. 

Minimum sale $2.00; subject prior sale; F.O.B. 
N.Y.C.; 20% with order, balance C.0.0. 

COMPONENTS SUPPLY CO. 
161S Washington St., N.Y. 6. N.Y. BEekman 3.8717 

FOR SALE 
Beryllium Copper Strip 

.0062 (+ - .0005) x 5" x 60" 
No. 1 -B á S Hard 

700# Available 
GLOBE TRADING COMPANY 

1815 Franklin Street Detroit 7, Michigan 
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SEARCHLIGHT SECTION 

MAN HUNTERS 

....ATTENTIONS__ 
When you are in need of specialized men for specialized jobs- 
from general managers to supervisors-contact them through the 
SEARCHLIGHT SECTION of McGraw-Hill publications. 

The SEARCHLIGHT SECTION (Classified Advertising) is the 
national market place for those wanting the services of men in 
technical, engineering and operating capacities in the fields 
served by these publications. 

AMERICAN MACHINIST 
AVIATION WEEK 

BUS TRANSPORTATION 
BUSINESS WEEK 

CHEMICAL ENGINEERING 

CHEMICAL WEEK 

COAL AGE 

CONSTRUCTION METHODS AND 
EQUIPMENT 

ELECTRICAL CONSTRUCTION 
AND MAINTENANCE 

ELECTRICAL MERCHANDISING 
ELECTRICAL WORLD 

ELECTRONICS 

ENGINEERING AND MINING 
JOURNAL 

ENGINEERING NEWS -RECORD 

FACTORY MANAGEMENT AND 
MAINTENANCE 

FLEET OWNER 
FOOD ENGINEERING 

NUCLEONICS 
POWER 

PRODUCT ENGINEERING 

TEXTILE WORLD 
WELDING ENGINEER 

The men you need are the men who read the 

SEARCHLIGHT SECTION of 

McGRAW-HILL PUBLICATIONS 
330 West 42nd St., New York 18, N. Y. 
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SEARCHLIGHT SECTION 

TRANSFORMERS 

115 V 60 Cyc Input TV & 
CR Pwr Xfmr for 7" to 20" 
Tubes. Hi VOLTS to 20KV 

Tbe s. drP 
puL3er 

& FIL ndgo 
dlvrng- 300 VDC/275Má 

FuII-tS.:ve. 6.4V/10.3A, 5.4/8A, 2.5V/3A 
Hyper..11 Core Oil Impreg. $7.98 
2500V for CRT, 6.3V/.6A, 2.5V/1.75A CSD 
Kenyon Hymns, 4/BC412 Replmnt.. .57.98 
1400VCT/9OMA,6.3V/3A, 5V/3A Hsld.$S.98 
1320V & 375VCT/110M4. 5V/3A, 2.5V/ 
3.25A: 6.3V/2.73A HSLD HVINS 59.98 
1100VCT/200M4, 6.3VCT/4A, 5V/ 3A $5.98 
1030VCT/300M4, 5V/3A, 2.5VCT/SAhmsld 

$9.98 
l000AVCT/200MÁ, 18V/.55A. 6 3V/5A.s 

1000VCT 150MÁ, 300V BIAS, 6.3V/SA. 
5V/3A 2X6.3V/.65A, 63V/1.25A 54.98 
1000VCT/123M11 500VCT/100MA, 2X5V/ 
3A. 18V/1A, 6.3V/8A U.T.C 25.98 
1000VCT/45MA, 795VCT/80MA. 360VCT/ 
.55MA, 3X5V/3A. 6.3VCT/1A, 6.3VCT/.3A 
CSD HVINS CAN BE USED 2X RATING 
RAYTHEON HIPERSII, CORE...... $4.98 
900V/35MA, 2X2.5/2A, XCLENT 1600V 
DBI.R TWO 2X2 FIL. WNDGS HSLD 
HVINS $2.98 
900V/3M4, 6.3V/2A, 2.5V/3A $2.98 
840VCT/110M4, & 30VCT/21MA, s2.5V/ 
3A 6.3V/IA, 8.3V/.3A CSD HVINS s$4.98 

770V/2.5 MA, 82.5 V /3A 'HVINS 
.3V/ ins 

Ludes FILTER PARTS $3.69 
760VCT/120M4 2.5VCT/1OA, 6.3VCT/2A. 
5V/3A, 1OV/3.25A 56.98 
720V/05MA. 5V/3.5A, 6.3V/3.5A. .52.98 
700VCT/85MÁÁ' 6.3V/.3A, 6.3V/T 5A. 5V/ 

65OVCT/150MÁ, 5V/3A. 8.3V/2.1Á.52.95 
600VCT 15OMA, 6.3V/4A. 5V/3A .53.98 
370V/150MA, 5V/3A 12V/4A HSLD.54.49 
550VCT/273M4, 5V/4A, 6.3V/6A. .54.49 
SOOVCT/60M4, 6.3V/4A HSLD...-52.8 
420VCT/90MA, 6 3VC 1/9A' W/INPUTS2 8 
12. 24, 115VDC & 115 230VAG e 51.98 
420V,'30MA, 6.3V/3OMA, 6.3V/.6A, 6.3V' 
1. I A $2.39 
550VCT/150MA, 5V/3A, 6.3V5A. . . 53.49 
220V/SOMA, 6.3V/2A, 6.3V/1A, VL'6.5A 
JEFFERSON HSLD 

u 
$1.89 

FILAMENT TRANS 
2.SV/2A @ 79c, 2 for $1.49 
2.SVCT/108 lOKVINS 4.8 
2.SVCT/208/12KV INSUL CSD HSLD 7.98 
2.SV/408/20KV INS 12.98 
SVCT/10A4KV INSUL CSD HSLD 5.95 
SVCT. 108/12KV INSUL G.E 6.98 
SV,60A CSD KENYON HVINS 12.95 
5Ví115Á CSD KENYON HVINS 16.95 
6.3VCT/.64 1KV INS CSD HVINS. .1.98 
6.3VCT/.7A NAVY HSLD HVINS 1.98 
6.3VCT/lA THORDASON HVINS CSD. 1.98 
6.3V/2A @ 51.39. 2 FOR 2.69 
6.3VCT/IA USN USABLE 6.5A CSD 2.69 
7.SVCT//128 HVINS CSD KENYON. 4.98 
12.6VCT/1.258 CSD HMSLD 1.98 
24V/24 CSD @ $1.98, 2 FOR 3.49 
24V BA CSD @ 54.98. 2 FOR 5.49 
42.59/2A SEI. RECT TRANS 4.85 
2X5V/ 104, GE 12.5VINSL 10,98 
6.3V/.64 2X2.SV/1.758 HSLD 3.49 
2X2.5VC'f/BA,' 2.5VCT/12A/12KVINS 

BRUG. RECT 8.49 
6.49/124, 6.4V/10.6A. 3X5V/3A, 

2.5V/1.75A. 2X63VV/.3A, 2X5V/ 
3A.6A, 7V/14A .147KVA GE 4.98 

STEP UP OR STEP DOWN 
220V.to 11OV/IOOW Ametran.. . . .5 3.98 
440V to 220V/200W @ $4.98. 

220/110V/200W 4.98 
Isolation 1 15to l l 5 V/ 185 W atts 3.98 
90. 95. 100. 105, 110, 115, 120, 

220V 2KW 19.95 
220.110V/250W C.E. 5.98 

PLATE TRANS 
2X33OVCT/25MA or 660VCT CSD 5 1.29 
355VCT/325MA 490V TAP HVINS 4.98 
1100VCT/212M4; PRI 115 or 230V 6.50 
3000V/10MA CSD WE 13161913 8.95 
5500/650MA USN WSTGHS CSD 69.95 
13000V AS V'DHLR WE. SIG 

3115629/7500V/35MA 19.95 
1900V/4MA NAVY HSLD HVINS 4.49 
SSOV;'3_2KVA HVINS 12.98 

CHOKES 
DUAL 30HY/60MA CSD.50.98 
3NY/40MA HIQCSD2 For .98 
159Yí40192 Ac/Dc3=T 

->8 
1011Y/6OMA/UTC 2 FOR 1.25 
1214Y/8OMA CSD 2.25 

10NY BSMA Cd 980 2 FOR 1.79 
SNY 100MA HMSLD G.E 1.39 
8NY. 100MA/6OMA/CSD/II'SLD/ 

2KVINS/USN 1.49 
10HY/100M4/80+.UTC HSLD 1.89 
S9NY/100M4/CSD 3KVINS/ HSLD 1.98 
DUAL 5NY/120M4/2000VTEST 2.89 
SONY/125MA/CSD/HSLD 2.25 
DUAL 1211Y/I5OMA/CSD/2KVINS 2.98 
811Y/200MÁ UTC 2.25 
12NY/300MA,CSD/3KVINS/HSLD 3.95 
12NY/200MA UTC TAPPED 3.85 
814Y/223MA THORDASON 3.65 
DUAL 2NY/300MA HMSLD USN l $1.25 ... 2 FOR 1.98 
20SY/300MA, or 15HY/4(IOMA/ 

12KVINS . 8.95 
3NY 400MA, 12KVINS HMSLD 3.49 
3SNY/2.S4/GE/1.8KVINS 3.98 

TONY 135MA 1.35 
MODULATION and AUDIO XFMRS 

MODUL/240 Watts Peak PP Par 807's to 
PP8O7's RF/2000 ohm Load STANCOR' 
UUNIV/OUTPUT/12 

Watts Any Tube Any 
Voice Coil UTAH 999.51.29: 2 for $1.98 
Line Auto Former/30W UTC LVM-11 . 3.49 
Mike or Line to Grid "ouncer' UTC 0.14 
50:1/200 ohms to 1/ rneg $13 L1st.$2.98 

300 Watts ohm 
VC, Weco H S! HiVins 

Fl PP805 to $12.98 

CONNECTORS 
UG9/U $1.90 UG58/U ....50.73 
UG19/U 2.20 UG106/U ... .10 
UG21/U 1.30 UG254/AU .. 3.40 
UG22/U 1.60 CW123U .... .55 
UG24/U 1.50 M359A .75 
UG27/U .70 UG30/U 2.45 
831R/S0239 Receptacle $0.50 
831SPN/PL259A Plug .65 
831SP/PL259 Plug .50 
83.1J/PL258 Junction .95 

VARIABLE CONDENSERS 
A. 1 Ommf/300VGap HF .51.39 
B. BUD Dual 75mf ea. Sect 

1000V Gap. HF $1.29 
C. JOHNSON 70H30 70 mmf/ 

3000V Gap .. .51.29 
D. Cardwell Heut ZT/12 mf 500 Volt 

Gap 980 
E. CARDWEI.L TK -300 -US 53 to 312 mmf. 

Can be made Split Stator. 
BRANDNEW .. ... .$10.95 

Vernier Drive 10 to.369mmf, each.- 69c 
Midget 3 to 15 mmf. 
PhasingCondensar 90 Degree d'Quadrants.84 

Taps, 360deg Sinewave Gen $4.98 
21/., Meter Butterfly Cuedsr 30mmf w/RF 

Tank & Choke 390: 2 for one 

THAT'S A BUY 
OIL CAPACITORS 

Mid Each Mfd Each 
25wvde 2 1.69 

50 $6.8 4 2.29 
SOwvde 5 2.98 410 3.98 

150wvds49 15 4.98 
1.1.3-5 .69 1400wvde 

2SOwvdc .'1 5 1.29 
.39 

25.25 .35 'S1SOOwvdc9 
300wvde .5 1.59 

1 400wvde39 1 J 1.79 
1 .49 2 2.29 

.25 .55 4 2.98 
15 6 3.88 
6 2.29 02000wrdc 

.79 

10 z 89 25.1 1.75 
2x.1 .75 1 1.98 
25.5 .94 2 2.49 
35.1 .91 3 3.98 
3x.25 .99 4 -4.49 

600wvde 5 5.39 .034.64 
82500wvde8 .1 

.25 '.71 
69 

2 
2.295 

3000wvde 
5 .75 .1 2.49 

1 .85 5 2.98 
2 .99 2 4.49 

1. 
3 1.08 3 

89 
5.39 
6. 5 

2.29 44000wvdc9 
R 2.69 2 8.98 
7 2.59 6000wvdc 
10 3.29 .2 4.49 
25.1 .79 2 10.98 
25.25 .98 4 19.98 
25.5 .99 SSOOwvde 
2x1 1.19 2 12.98 
2x2 1.39 7000wvde 
2x8 3.49 .002 1.69 
35.05 .89 .0073 1.98 
35.22 .98 .1 4.98 
35.23 1.09 7500wvdc 

700wvdc .03 2.98 
4 1.98 .05 3.49 

800wvdc 10000 
.1 

9 
wvd 

1000wvde .03 3.49 
.1 .73 12000 

e 
1 
.45 .79 

.99 .02 
w d 4.98 

Mfd Each 
1W500 

do 
.65 16.98 
2 95.00 

15000 
dc 

.0010 9.96 
25000 

dc 
.00025 7.49 
1 95.00 
AC 

220090/ 
600de 

.49 
4 .89 

1.29 5 

263330áo 

3.2880OÁ0/79 
1.29 5 

330vae/ 
1000dc 

1.25 .79 
1.5 .89 
1.75 
2 
2.5 
3.8 

1.03 
1.09 
1.15 
1.19 

4 1.29 
1.49 

12 3.49 
15 3.98 
25 6.49 
40 9.98 

4050001 
1200dc 

.15 1.29 
600vac/ 
1800de 

16 6.98 
660va/ 
2000 4.48 

ii 4.98 
10 6.98 
10 7.98 

Brand 
NEW 

Made to -113-A Sab 
Rigid BISW- 
Gov't 
Specs. 

Fi A. Postage 21/2 Postage (*Silver Mies) 
Mid. Each M1á. Eaeh 
.00002 ....50.09 .00 1 1. , , , 50.17 
.000022 .09 .00120 .23 
.0000240 ... .17 .002 .15 
.0000250 .. .17 .002240 ,,, .27 
.00004 .... .09 .0025 .15 
.00005. .17 .003/1KV .29 
.000082. ... .09 .00330 .35 
.0001 .09 .004 .22 
.00010 .... .17 .004* .43 .00035 .22 

1 

.09 
.ÓO6 .23 

.0011 .09 .01 .29 
.0002 .08 .00015 ... .09 

Fmfiyyd, . .001 mf, 100; .006 mf, 23e; .01 
350. 

Fig. C. Solder Lug Terminals & Mtg Holes 
Mfd. Euh Mfd. Each 

MICA CAPACITORS 

600 WV 600 WV 

.0001 $0.29 .03 
$ 1.19 

.001 .42 1200 WV 

.002 .45 .002 .66 

.004 .53 .004 .68 

.005 .55 .005 .71 

..006 008 .63 
.78 .01 2500 WV 

.01 .68 .00047 .... .59 
Fig. D. Screw Term & Mtg 

Mid. Each Mfd. Each 

.0001600 WV 
$0.29 .01 

1200 W $0.78 
.00055 .... .37 .013 .89 
.00085 .... .42 .03 1.89 
.0012 .44 .033 2.39 
.003 .49 2500 WV 
.005 .54 .0004 .59 
.015 .71 .002 1.09 
.02 .78 .0022 1.09 
.03 1.19 .0024 1.13 
.033 1.29 .0035 1.19 
.039 1.98 .0036 1.19 
.04 2.09 .0043 1.29 
.03 2.39 .005 1.45 

1200 WV .006 1.55 
.001 .85 .01 1.89 
.002 .8 .015 2.19 
.0051 .71 3000 WV 
.0068 .75 .0055 1.35 

Fig. E. Upright Xmt9 Minas 
Mid. Each ---` 

.05 80.47 
2 1500 VDC 

.04 .89 

.03 1.08 
2000 VDC 

.003 1.08 

.005 1.19 

.006 1.25 

.01 1.39 

.015 1.68 

.02 1.98 

.03 
2500 VDC2.35 

.0025 1.08 

.006 1.65 

.000053000 
VDC 

.0001 1.08 

.0003 1.13 

.0007 1.19 
.39 .0055 

g. F. Heavy! Duty 

ÓÖ4 K6' $3.8º 
.0003 8 3.98 

THAT'S 
A 
BUY 

Mfd. 
3000 VDC 

.005 51.65 

.008 1.79 
3500 VDC 

.000033 . . . .78 
5000 VDC 

.000082 1.65 

.0601 1.79 

.00015 . . . 2.29 

.00018 2.39 

.0002 2.49 

.0003 2.75 

.00043 . . . 2.85 

.0006 3.59 

.001 ...t 3.89 

.005 4.29 

.01 4.79 
6000 VDC 

:001 4.29 
.002 .7 

Sk!te4Ced 
Á1 

. 
K8' S1Ó 5 

.0025 8 5.39 

METER SPECIALS 
B est Buy -5 Ma DC Tuning Me. 
ter. G.E. 2 die. .$1.29 
SPECIAL -0-15 VAC. 2 1/16" 
Rd., GE. 800 eye. USN. .51.69 

DC MICROAMM 
0-50 ua Weston 3" sq. 16.98 
0.150 ua. 2" McClintock 8.49 
0-500 ua, 21/2" DeJur 6.98 

DC MILLIAMETERS 
0-1 Ma (Reads SKV. Less Multi 3^ 
sq. Weston....... ............ . 7.50 
0.10 Ma & 0.3KV (Basic 1 Ma). 31/s" 4.98 
0.10 Ma & 0-1KW (Basic 1 Mal, 31/s^ 4.98 
0-25 Ma, Weston 3^ sq 6.98 
0.30 Ma. Weston 3" sq 6.98 
O -200 Ma. 21/2" GE 5.98 
0-300 Ma, Weston 3^ sq 5.98 

DC AMMETERS 
O -1A, 31/2 WstRhs 4.98 
0S4, 21,6" ^Triplett 3.49 
0-104, 31/2" sq. Triplett 3.98 
0.134, 21 " Triplett..... 3.49 
0.304. 2" Shunt WECo, Wstghs 2.98 
0-354, 2 " Gen. Mee 3.49 
0-804, 21 " Int. Shunt, WECo 3.49 
0.1208, 21/2 " Ext Shunt WE/Watg 3.98 
0.240A. 2172", Less Shunt 3.98 
0.300A, 3"y Less Shunt, WECo 4.49 
30-0.30A, 23/8", Weston 203P&Wstg 4.98 
620-0.120A,í21/2 

21/2"..W/Shunt. 
EWE/Watgs.g 3.98 

240.0ß40A, 21/2" Less Shunt, GE 3.69 
480.0.480A, 21/2" Less Shunt. Wstg 3.69 

DC VOLTMETERS 
0.5 Volts, 2" sq. Wstghs 2.98 
0.800 Volts, Weston 3" sq. Bilt-in 

Mult. - 
12.98 

RF M 
0-lA, 21/2. GE. USN-B'Csd....... 3.95 
0-6A, 3" Triplett Hi-Freq.; Int.0 ouple 4.98 
0.9A, 2 Weigghl1 USN 2.49 
O0.54, 21t/ÿ^ Rnd lVs tghs 3.79 

AC VOLTM 
0.7.5V, 31/2" Wstghs 2.49 
0.8V. 3V ", Weston 3.49 
0.130V, Weston 476, 31/2" Rd 7.49 
0-150V Weston, 3" sq..Rect. Type 8.98 

VOLUME LEVEL INDICATOR -20 + 3VU, Weston, 3 aq 16.98 

LINE FILTERS 
lOA10p/130vacde 

Cad USN 0.1 to 
1000 Me's....$1.29 

30Amp/25ovacdc 
Cad USN 0.1 to 
1000 me.. 2 for $6.00 

50Amp/600vdc/250vac. Pltts both sides 
of line. SOLAR Elim-O-Stat". New $9.8; 
looAmp%usable 110 vacdc GE 2 for $1.98 

SELENIUM RECTIFIERS 
HALF WAVE 

Volts In Volts Out Amps 
18 12 .15 

130 120 .075 
131) 120 .065 
1311 120 .09 
130 120 2 

FULL WAVE BRIDGE 
18 14 2 
18 14 4 

14 6 
18 14 8 

PARTS 
CABINETS 

50 Draw Hvy Steel 341/2'.'1(/ 
8"W 9'7./85Lbs. draws3"W / 
um= // H/8"L @538.00 
l000raw as above @ $63.00 
27Draw Hvy Steel 37"H/ 
30a/y" W/14'/n" 1, 120 

Lb' 
Write for /Quantity Price "Extond3 Do" 

Each 
$0.599 

.55 

.69 

.98 
$2.40 3.85 
5.49 
5.65 

END EQUIPMENT BUYS! 
US Navy Version 80848 Ideal Citi- 
zens Band Conversion, NEW, less 
tubes, connector & Dyn. .. 512.95 
RADIO COMP RCVR Less Tubes,Asls 5.98 
TOS Keyer, As ..................5.98 
E E8 RinggingGenAssy, Like New, Less 
Handset(TS-9) 7.98 
8M-53 TEL CONTROL 4 Xmitter.... 5.49 
R9/APN4 Receiver. less Tubes. Asia 14.98 
T1110 Code Unit, Less Tubes & Cab- 
inet, as is 19.95 
RM29 Control Unit. BRAND NEW 11.98 
As Is. Goodo ConditionIF 

Lees Tubes 
7.98 

1159/TP53 Good, As Is, Less Tubes 29.98 
E E65 Telephone Test Set, Fine Cond. 24.98 
8E83 Time Interval Signal, Used 3.98 
11174/CRIN Rev,, f.ess Tubes, An Is 2.49 
1.81 Compass Indicator. like New 7.96 
1.82 Compass Indicator. Like New 4.95 
PE97 Plate Supply Unit, Lees Tubes 9.98 
1-108 Range Calibrator, Metal Case. 29.98 
P E120 Pwr Supply, Less Tubes. Used 9.98 
Mackay I68BRadioXmitter. w/Metal 
Case, less Vibrapack & Tubes. As Is 2.98 
1.198 Sig. Gen,Good Cond.LessTubes 14.95 
ART SPCH AMP, New Less Tubes.... 6.98 
B C456 Mod. less Tubes. Dyn, As Is 1.98 

C457 Xmtr (4.5.3Mc). LTO. As Is 3.49 
C458 Xmtr (5.3.7Mc). LTO, As Is 3.98 

SCRIFF Unit, Less Tubes, As Is 3.98 
8C602 Cont Box for 522, As Is 1.29 
B C605 Amp, Less Tubes, As Is 3.96 
B C733 Revr, CAA appvd, LTO. As Is 19.98 
B C906 Freq.Mtr.ExeCond.l.essTubes 29.95 
FOXBORO GRAPHIC RECORDER .....39.50 
B C 322, WALKIE TALKIE w/Bag, 

Tubes Crystal. A pair 98.00 
DYNAMOTORS in stock -What are your 
requireflefts t - 

TUBE SOCKETS. ALL TYPES 
A. RCA 5 -pin GIANT, 803. etc.....$1.49 
B. Johnson 4 -pin Bayon. 866. etc.. .85 
C. 304T1. Socket 1.15 
D. Johnson 7 -pin Steatite, 829B; 

69e; 10 for 5.00 
D. Johnson 122.237, HK257. 813 .63 
E. Small Shell DUODECAI.. 2BP1 .75 
F. Med Shell DIHEPTAL Cinch MICA .89 
O. -pin ACORN 1-9/16" dia .39 
H . Johnson 122.234. w/tube Lock, 

98 
I. 4 -prong STEATITE Johnson, 866 .30 
J. -prong STEATITE Johnson. 807 .30 
K. 7 -pr. STEAT Johnson. 1625 .36 
L. 7-p In NATIONAL. CIR7L Steatite .30 
M. MINI 7 -pin Mica'13-HE & Shield .30 
M., MINI 7.916 Mica 'B Top Mtg&1/2 

M. MINI 7 -pin Bot Mtg Bklt Sim 
AM. 

NOVAL 79g pin Mini.' 1/2 Shld Base. 
M. NOVALt9pin Min. 1/a Shld. Top .45 
M. NOVAL Shld. 11/2", 12e; 1-15/16" .14 
N. AMPH fern 78F Pin 4,5,6.8 .17 
0. 4 -pin AMPH49RSS4&mtg Ceramic .27 
P . OCTAL 8 -pin& plate Bklte ' .10 
Q. OCTAL 8 -pin & plate Steatite 
Q. OCTAL 8 -pin & Dlate Mica 'B... 
R. LOICTAL 8 -pin & lock Mica 'B 7a' 

"TAB 

.23 

.13 

.45 

.11 
.10 

ft= PRECISION 
RESISTORS - 

Over 21/2 Million in Stock 
"TAB"-Speolalists in Precision Resistors 
No Mfrs Choice -We Ship Types in Stock 

0.116 271 1200 3100 14550 90000 
0.42 275 1223 3163 14600 91000 
0.425 280 3250 3259 15000 
0.807 286 1280 3290 16000 
0.7 289 1300 3333 16500 
1.03 299 1350 3384 16800 
1.3 300 1355 3500 17000 
1.75 310 1400 3509 17500 
2.5 311.5 1488 45 
3.83 

320 
15ÓO 

4 330 1510 
4.35 340 1518 
5 350 1600 
5.025 360 1640 
6.25 366.6 1646 

37el 1650 
1670 
L680 
1710 
1712 

10.38 400 1740 
11.25 410 1770 
12 414.3 1800 
13.52 418.8 1818 
14.2 425 1830 
14.25 426.9 1865 
14.5 427 1892 
15 440 1894 
16 450 1895 
17 432 1896 
19 460 1897 
19.2 470 1698 
20 475 1899 
22 478 1900 23 480 1901 
24 487 1902 
25 500 1803 
26 520 1904 
28 525 1905 
30 540 1906 
31.5 550 1907 
37 575 1908 
48 580 1909 
49 588 1910 
50 600 1911 
51.76 612 1912 
53 625 1913 

633 1914 
60 
56.7 640 1915 
63 641 1916 
68 645 1917 

7'S 375 
7.8 380 
7.9 389 
8 390 

3730 3760 
4000 
4030 4200 420 
42280 
4300 4314 
4440 4444 
4500 
4720 4750 
4850 
4885 
4900 
5000 
5100 
5210 
5235 
5270 
5300 
5500 
5600 
5730 
5770 
5910 
6000 
6100 
6125 
6140 
6200 
6300 
6495 
6500 
6840 
6990 
7000 
7320 
7500 
7700 
7717 
7900 

75 850 1919 7930 
80 657 1922 7930 
81.4 665 1924 8000 
88 668 1926 8094 
89.8 670 1960 8250 
95 673 1980 8500 
100 875 2000 8700 
101 680 2045 8770 
105 681 2080 9000 
105.7 684 2095 9100 47500 
107 689 2141 9445 48000 
120 697 2142 9500 48660 
121.2 699 2145 9710 49000 
125 700 2150 9800 50000 
130 711 2160 9800 82000 
135 733 2180 9902 55000 
147.5 740 2187 10000 56000 
150 750 2193 10430 57065 
150 800 2200 10500 58333 
165 806 2250 10600 60000 
170 850 2300 10900 81430 
175 854 2400 10936 62000 
179 899 2450 11000 64000 
182 900 2463 11400 65000 
182.4 910 2485 11500 66600 
200 917 2490 11690 66650 
209.4 946 2500 12000 67500 
216 978 2525 12500 68000 
220 1000 2600 12800 70000 
220.4 1030 2625 13000 72000 
225 1056 2635 13100 73500 
230 1059 2700 13500 75000 
235 1067 2750 13530 80000 
240 1100 2950 13600 82000 

11 2860 00 nnoon 
245.4.1150 2870 14250 85000 
250 1155 2900 14400 85750 
260 1162 3000 14500 88000 
Any Sise Above, Each 35c; Ten for 53.29 

// THAT'S 
A 
BUY 

18000 
18300 
18380 
18500 
18800 
19000 
19500 
2Óú1 
20500 
215Ó00 
22000 
22500 
22990 
23000 
23150 
23325 
4 600 
24000 
24600 
25000 
25200 
23400 
25833 
26000 
26300 
28600 
27000 
27500 
28000 
28430 
28500 
29000 
29500 
29990 
30000 
31000 
31500 
32000 
33000 
33000 
37000 
38140 
38500 
39500 
441000 43000 
43000 

1. 1.57 2.25 3.673 6. 
1.1 1.579 2.5 3.75 6.5 
1.2 1.65 2.7 3.9 6.6 
1.25 1.75 2.75 4 6.7 
1.3 1.8 2.8 4.23 7 
1.35 1.9 2.855 4.35 7.5 
1.39 2 3 4.5 7.62 
1.4 2.11 3.3 5 7.74 
1.5 2.2 3.5 5.5 8 

93300 
95000 

100000 
110000 
115000 
116667 
120000 
130000 
135000 
140000 
141000 
143000 
147000 
150000 
155000 
160000 
165000 
166730 
167000 
169200 
175000 
180000 
180600 
185000 
186600 
190000 
198000 
200000 
201000 
205000 
210000 
215000 
220000 
225000 
229000 
230000 
235500 
238000 
240000 
245000 
250000 
265000 
268000 
270000 
275000 
294000 
300000 
307500 
311000 
314000 
318000 
325000 
330000 
333500 
350000 
353500 
375000 
300ÓÓ00 
402000 
420000 
422000 
425000 
450000 
458000 
478000 
500000 
520000 
521000 
525000 
543000 
550000 
570000 
573000 
600000 
620000 
650000 
654000 
660000 
690000 
700000 
750000 
761300 
800000 
813000 
B900ó 
930000 
950000 

8.02 
8.5 
9.05 

1Ó5 
11.55 
12 
12.83 
13.85 

Any Size Above, Each 70e; Ten for $6.49 

illialfV9euum Precision 
iVott Resistors 

Megohms-.12/.23/.ß/.7.'./.8:1/.09/l / 1.5, 
2/3/3.75 1/2% Accy. ..Fa. $1; 10,57.50 
SWITCHES AiN1ND 

/ 
g 

MICROSWITCHES$ 
O SPNO/.69 IOA/YZ--7RTC//Pis Plunger .54 

SPNO/ 10A/G-7831/Plunger .59 
SPNC/30A/B-1/HI-ALT/Cased 1.25 
6 AMP/125V Removed from Equip Bklt. 
CSD CLEAN SPST..4/51; DPST 3/31 

6 -VOLT CARTER GENEMOTORS 
Brand New! Way Below List Price 

Inpt. Outpt. Model Each 
6V/29A 400V/375maint 4037AS $29.95 
6V/275A 590V/150maint 5915AS 29.93 
8V/42Á 90V/250maint 5925AS 34.99 

All Carter Genemotors Supplied 
Freeed 
with 

General Electric Input Filter 
SELSYNS 

2.1101 GE As Is No Returns...2 for 49e 
2.11H1 GE Selsyns 2 for 26.98 
2JIF3 GE Brand New115V/400cy.ea.$9.75 
C78248 Sync.Trans115V/60cy.2for $18.00 
C78249 Sync.D!H..115V/600 e 52 for .93;00 

ELECTROLYTIC CNDSR SPECIALS! 
50 mf/350Vdc FP 3 for 98c 
30-15-10mf/250vdc 3 for 96c 
40.20mf/250.25vdc 4 for 98e 
30-2x20ml/450.25vdc FP 2 for 98c 
10-2X 20mf/450.25vdc FP 3 for 980 
4mf/450vac "Tynee.Dry" 2 for 980 
6000mí/1Svaa SPECIAL $3.29 

HIGH CURRENT MICA CNDSRS. 
CYLINDRICAL SIMILAR TYPE "G" 

Mfd Kv Amps Me Each 
.09 1.5' 35 1 812.49 
X.003 1.5 7 1 2.98 

0102 100 37 
3 

35.ÓÓ 
00005 20 4.5 3 6.98 
0005 35Write 13 

In Your Requirements37.50 

Write for Your FREE 
"TABOGRAM" 

Money (Cost 
Min. FOB 

NYC. Add Shp9. Charges & 25% 
Dep. Prices Subject to Change 
Without Notice. 

Phone: WOrth 2.7230 DEPT. nE SIX CHURCH ST. NEW YORK 6, N.Y U.S.A.-CORNER 
c 

ROOM 2ÚÓ 
SIS. 
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SEARCHLIGHT SECTION 

866A KIT and )(FORMER 
2 Tube.. Sekts. xmfr 115v 
80cye Inppt, Outpt 2.5vct 
10A/1OKvtns 58.98 

DIODE PROBE TUBE 
Unexcelled for No -Loss VHF 
testing. 

p 
Ultra -sensitive sub - 

ment ands probt at tip - Low pwtr. 
B rand New, w/data VR92 250; for 

KITS 
Silver & Mica Cndsrs 30 for 52.50 
Control,. 50 ohm to Mega .. 10 for 2.98 
Resistors,[/a6.1W, to 2 Mego..100 for 3.98 
Vitreous WW Resistors S for .69 
Sockets Asstd, 8. 7, 5, 4P...25 for 2.49 
n Otiry Switches, Aastd 8 for 1.75 
a&P Tube Caps, Asstd SO to for 1.49 
Coil Forms, Th'd Sm HF SO for 1.00 
Iron Core Slub & Screw 50 for 1.00 
E lastic Stop Nuts. Asstd SO for 1.00 
Knobs, Asstd, 'r/Insert 10 for .98 
Spaghetti Sleeving. Asstd ..75 ft. for 1.00 
Ceramicon Cndsrs, Asstd 12 for 1.00 
Fuses, Asst LF & Buss 75 for 1.95 
Grommets, tubber Asetd 50 for 1.00 
Resistors, 2 W Asstd 25 for 3.69 
Tie -Point Lugs. Aeetd 35 for .98 

CIRCULAR 
SLIDE RULE 

12" E4uly-21/ ' Radius 
PRINT STAYS ON. Lami- 
nated Plastic, Multiply, 
Divide, Logs, Dec Equive, 
Casa 984 
PARALLEL RULES, Handy 
Drafting Tool, 6" Lg Mfr 
BRUNING 39c 

Infrared Snooperscope 
Dna,ge-Converter Tube HiSertel- 
Getty simplified design 2" dia. Wlllemite screen -Resolution up 
to 350 linee/in. Complete data 
A tube, each 54.96; 2 fie 59.49 

NEW THRIFT -LITE 
LIFETIME 

PHOTO -FLASH 
Not a kit. Inc) Pwr pck, 
Life gtd Lamp, Race& 15 

1 cord 1/100 Sec hash every 
7aec.True daylite color. Usa- 

ctla ble all cameras Oper 115VAc' 

Comltk 0S0 p e Outfit for AC 
& 

Battery opr. Inc) AC4O&BP25 portopek & 
all acessrs for KODAK&COMPUR abutters. 
Complete .. ... $69.95 Write for Complete "THRIFTLITE" Data 
Boosterpacks, Ext lites, Units for Focal 
plane shutters & accessories. WE BUY 
SEIJ. & SWAP. 

TAB "SUN -FLASH" LAMPS 
"Tab" W -Sec. 

No. Replaces Max. Each 
U10 GE FT112 100 $ 9.98 
No. 1 AMGLO 5804X 100 10.98 
23ST GE FT114 200 10.98 
53GT GE FT4O3 500 16.98 

A SYLV. 4330 200 11.98 
R4340 FLASH TUBE -Nationally Ad- 
tsd G $57. NEW $36.00 X400 Air Corps Lamp 14.98 

CIRCUIT BREAKERS 
Helnmenn Msgn BWs, Amps; 0.22, 2, 3, 
5, 7, 9, 12, 15.40. 50, 
80. 100 180. Each 

e 
.............$1.69 

15 20, 25.730 glnach....., Ampe..5,.98o 
Kllxon Thermal Push Button Brkrs Amps 
5, 10, 15, 20. 25, 30. Each 

el 

MERCURY THERMO REGULATOR 
DUAL CKT. 105°F & 32°F. Extremely 
sensitive & accurate for most exacting re- 
quirements -Research, Fire Prev.. Freeze, 
Pt Control, or Max -Min Temp Control. 
Brand New. Ind/vld. Boxed /data & slit. 
SPECIAL Ea. 98c; 12 for $10.00 
Ball Pens Gtd Red or Blue....5 for $1.00 
Ball Pens Draftsman Black 2 for 1.00 

TA B" 
THAT'S A BUY 

118.1 

.® 
SOCKETS fer 

CRYSTAL 
HOLDERS 

A. 4 -crystal holder 1/2 

. pins, 3 & V," spacing 
4: 

B. HiFreq Dual Xtal holder 100; 12/51 
C. HF Xtal Holders 1/2" spacing 1/e 
pins ..... .. .. .los; 12/51 
D. 30'noon Mvcalex 3 nin BLNDIX..350 

CRYSTALS 
Bd [7243 ac..né i .c= 

3525Kc 4190Kc 5233Kc 
3080Kc 5030Kc ea. 98e; 3 for 52 
Write for other Frequencies. 
Htr Oven Xtals-HiAccv Stability 
5010. 5025, 5055Kc, ea. ..514.98 
Rochelle Salt Xtals, 690: 10 for 55.00 

35mm and 16mm FILM 
G teed Govt. Surplus 

35mm Microfilm 20 Fop cart.5 for 51.00 
16mm PAN Rim GSAP camera. Perfect 54 
rolls (1320 ft.) 55.98 
Fresh 35mm Fine Grain PAN film. Original 
Factory Pkg. In 20 exp Cart & Safety Can, 
Day 50. Tung 32. 49 Date Special 5 
Cartridges for 51.00 

ALIGNMENT TOOLS 
Ideal NO -LOSS Alignment Screwdriver 
TL1S0, long Insulted Shaft. Sure -Grip 
Knurled Knob. Only 499 
RELAY Spring Adjuster & SwitchBd Tool 
Slot takes up to .022". WEC No. 293.98e 
Feeler Gauge for Relay, Telephone & Tele- 
type contact. 8 Detachable sizes Sae 

BLOWERS 
Cool That Tube! 

40 CFM 28vacde...55.98 
70 CFM 115v/400cy 4.49 
250 CFM 28vacdc.. 9.95 
250 CFM & 28 to 115 

c Transformer.. 11.95 
40 CFM 24vdc 

BL1000 ..... 6.98 
175 CFM 220vac... 11.98 

"WILLIAMSON" 
10W HI-FI KIT 

10 to 20000cycles with Ease! Inte,nationall Famous; For 
HiFi enthusiasts. Inc) Pwr sun, pats; Balanced resists.....$ 29.95 
W'mson PreAmp Kit & Tone boost Ampli- 
fier, chassis, parte, pwr supply ....534.95 
SUPER -Wide -Range HiFi TRIODE LOW KIT. luto20000 cycles, 884G's, Max Harmonic 
Distortion 13/4"7; al full outpt & ont} 
at 5W outpt. Includes Bass & Treble tube 
boost & Tone ckta 4PreAmp G.E, pickup 
5dua1 & 2outpt (7) tubes, Parts. RCA chas- 

is & info.. less outpt former. $29.95 
UTC Hi-Fi Outpt Xfrm for P.P. 2A3, 6B4, 
6A5 & 6L6. Csd cap 30W; Sec ., tapa 21/s 
to 250 ohms $6.98 
GE Relut Cartridge perm needle 1.98 
GE Dual Relue Cartridge RPX 050 -57.29 
GE Releo Cartridge RPX040 or 041.57.29 
GE 512010 Hi-Fi Hvy dty 12" PM Spkr 

$18.98 
Sensational 10" HIFISpkr Ideal 10 Watt 
Home Size, Concentric, Separate Driver 
Woofer&Horn Driver Tweeter -30 to 16000 
cps Range .. .... 518.98 
Electro Voice EV16H dual twilt Cart.53.98 "LP" Anti -Static fluid GUI) 1000 Plays.89c 
Extra dual needle for Twilt Carl $1.30 

Hi Gain Dynamic Mike & Xfrm. 
Buy Comb. Spel. Dyn Mike & 

98 
XFMR Hmt-sld UTC/SuperEl t 
3 wdg. 800 .cí & 400tapped 250 
& 150 can be used Mike to Grid. 

Line to Grid & Line to Line. Cod A Hint 
Sid SPECIAL 49e; Ten for $4.49 

oA2 .51.s 
oA3/VI175. 1.47 0AI0 .... 1.45 
Ó83/VR90. 1.93 
003/TRIOS 1.43 
00LOr{ 

VR350 
2.53 I ....12.49 

CIA 9.75 
1A3 1.10 
144P .79 
1Á 660T 

. . 

1.49 
1:[4T' ' : 1.800 

184ï . .89 
183 '2S! .99 
18]1/4714 2.85 
1822 3.23 
1823 9.90 
1324 

Wstnghe. 8.75 
1824 S71v.17.49 
1827 ' 24.60 
1832/332A 3.98 
1a3S 11.98 
1837 . 

1a38 
1840 
1841 
1842 
1946 
1833 
1856 
1958 
1860 
FLIC 
1CSGT .. 
106 
1C70 
105ßP 
1070 
10907 
1E70 
1F4 
1F50 
1F6 
1F7ß 
1G4GT .. 
1050 
10607 
1H40 
1115127 .. 
INBGT .. 
1150 . 

1.160711-4 .. 

1L6 .98 
ILA4 1.19 

1L64 1.29 
1LCS .79 
1LC6 .89 

3 
1LÑ4 69 
114507 ..99 
111.507. .79 
1P42 4.32 
1050T .. .89 
126 .69.00 
134/1234 . 1.29 
154 1.19 
13S .79 
1521 . . . 6.90 
174 .79 

104/G591Ó: 69 
lus .79 
IV 
172 70 
Lea 6.98 
aZ2 3.98 
20 1.19 
21115 .69 

.69 
bc15 i 98 
23515 4.98 
2834 3.90 
2021/1842 .87 
2022/7193 .33 

20284 .47 
2033/ 

RX233H . 2.99 
2034/81(34 .69 
2039 38.98 
22C40 JAN.19.90 
2043 .26.75 
2043/454*. 9.49 

_ 
2021 1.49 
2124 1.25 

º!23/NlrSS 8.15 
2E30 . . . . 2.19 
2321 10.69 
21214 9.26 

2122 
2J31 
2J31Á 
2132 
2333 
2334 
2136 
2337 
2338 
2339 
2142 
2348 
2349 
2.150 
2152 
2356 
2362 

... 7.90 ...29.75 ...79.95 ...59.95 ...39.39 

...38.50 ..120.00 
.12.70 
.17.75 

..49.50 .250.00 
.28.50 
.39.45 ...27.50 

..249.50 ..199.50 ...49.45 ...31.95 
21(25/ 

7231%6..29.45 
21(29 ....23.95 
2V30 .... 1.29 
2W3GT ... .98 
2X2 9 
2X2A 1.89 
3A4 .99 
3A5 1.69 
3A8GT 1.59 
384 2.69 
387/1291 .89 
3B23/RK22 4.95 
3824 5.40 

...29.05 3825 4.50 
3826 3.70 

...49.95 3828 8.80 

. . . 18.00 3C6'XXB. 1.49 
3C22 64.25 

...49.95 3C23 10.98 
. 38.50 3C34/HK24 3.49 

..330.00 3C31/C1B. 3.45 

...69.73 3045 .19.90 
2.70 306/1299. .69 
.79 

9 
3D2311.. . 4.90 

.89 
3LF4 .. .11.29 

.89 

.89 
3QSGT . 

4 
1.29 

.99.99 3V .79 

.69 4-125A . 29.95 

.79 4.250A . 40.95 

.89 4.10004 108.50 

18 4C25/11K34 5.98 
.79.89 C33 

. 

.19.00 3.98 
.89 

4 
4377/257 14ee4SS.90 

1.20 4J34 194.000 
.79 4/42/700 .27.00 
.09 4J47 . 280.00 

4J47Cr..198.00 
4.152 .. 350.00 
4T4/2 . . 5.95 
4X150A .45.00 
4X -500F .85.00 
SAX4GT 

SCiÓ/CSB. 3.95 
5D21 .24.30 
SD23/R1(65 : 

24.95 
5329 12.40 
584G Spee..1.49 
SR4WOY 2.98 
5T4 2.49 
51140 .59 
5740 .. 1.39 
5W4 .e9 

574 T ß... .779 

C6Á 6.75 
643 1.09 
644 1.89 
6450 2.39 
BAB .89 
Oá807 1.09 

BABE/644 118 1.33 

6Ä056T ss 1.09 
6Á06G 1.49 
6ÁC7 .99 

64070 ., 1.49.98 
64E5 .....89 
64F60 1.33 

BANSO 1 
1.99 

64H6 1.99 
6413 2.16 
6Á1(5W .:. 2.98 
84K6 1.49 
6ALS .69 
6AL7GT 1.29 
SANS 
6405 . . 5.69 
6Á06W. 1 25 
640707 1.19 
GARS ... .79 
64555 2.7799 
64S6 2.79 
84570 4.98 
OATS .59 

6860 
68F5 
6680 
688 
8A7 

6BCS 

BAusGT .. 1.49 

6AVSGT .. 1.29 
6AV6 .... .59 
6AW6 ... 1.89 
6AX5GT... .79 
6846 ... 1.39 

1.19 
1.89 09 
1.09 
.79 

1.19 
.89 

1.23 

68GT 1.89 D6 
68E6 .79 
60F6 1.49 
69D6G 1.65 
69116 .89 
6038 .99 
6BL7GT 2.75 
68N6 1.49 
6BN7 1.69 
68Q7°T : 245 
6C5GT .79 
606 
6C7 
6C8G 

6C886021 
BCD6O 
604 
606 .89 
6070 .. .89 
6D8G .89 
GES .89 
636 
617 
6F5 

1.26 

.28.89 
... 2.49 

2.85 

1.39 
1.39 
6.3S 

.79 
6F6 .99 

6F7GT 1.39 

610 G6G 1.39 
6H4GT .98 
8H8 .89 
C6J 6.95 
8J4 7.65 
6J5GT .59 

BUG 
1.09 
1.29 

BJeß 1.19 
61(4 3.39 
6K56T 1.09 
6K6GT .79 
8K7 .85 
6KB .99 
6L50 .79 
6L6 2.43 
6L8G . 1.69 
6L6GA 1.69 
6L6GAY 2.29 
6L7 1.19 
6N4 2.39 
6N6G 1.69 
6N7ßT 1.29 
6PSGT .69 
607 .89 
6R7 .99 
688 1.39 
654 .98 

858ßT 99 
65A70T .89 
65A7GTY 3.37 
6587V 1.19 
6507 1.39 
6S070T .99 

65F7 .89 
6507 1,39 
65H7 .L9 6565J7 

K70T 88 
65L70T .79 65N7GT 
65N7WGT. 2.23 

800'.:: .89 
6557 1.09 
65T7 1.33 
65U70TY . 3.37 
66770 

. . . 1 

1.89 
604ß" 

T . .89 
sus/6GS .99 
BU6GT 1.09 
61.1761... .89 
6V6 2.25 
6V6GT 1 99 
6W40T .69 
6W60T : 1..89 33 6W7G 

4 .49 
6X SOT . -49 
6Y66 1.27 

6276 .89 
6ZV50 .89 
7A4/XXL 99 .99 745 
7A6 .79 
7A7 .99 
748 .89 
7407 1.49 
7AF7 .89 
7407 1.99 
74H7 1.19 

TUBES 
784 .79 
788 .79 
787 .89 
7C4/1203A .79 
705 .79 
06 .99 

7C7 1.49 
7023 72.00 
7C29 69.95 

7716 /101 1.89 
7E7 
7F7 1.09 
7F8 2.19 
707/1232 1.29 

717 1.09 

7L7 

1.29 
7 1.19 

7N7 1.19 

14W7 .... 1.09 
14X7 .... 1.23 
15E 1.47 
F67%SS57 480s 
18 .96 
19 
98060 1:79 

9 
1978 1 85 
T20,1623 3.79 
TUF2O 5.19 
TZ20 3.79 
20 1.17 
RK20A 8.95 
2221 3.99 

24A 1.100 
24G/3C24 1.90 
2536 1.09 
25A7 3.17 

"TAB" TESTED 
& GUARANTEED 

PRICES SUBJECT TO CHANGE 

58 .79 
RK39 .. . 1.45 

T80 10.49 

70HYÁ7 1.59 
70L7GT 1.S9 
71A 
CRP72 
CRP73 
73 
NR74 

7575 
7571. 
76 
77 
78 
79 
80 
81 

.95 
1.37 
1.49 
1.67 
4.59 

.79 
6.89 

.79 

.69 
1.05 
.89 
.69 

1.69 

...14.15 
7.79 

... .79 

...15.98 
..14.98 

8.95 
GL434 ...I4.98 446/2C40. 1.19 
450TH ...39.000 
450TL 44.00 
460/HE200 

15.95 
WL468 13.95 
GL471A 2.89 
GL502A 1.79 
RN507 9.98 
GL530 . . 22.00 

355A 
36845 
3718 
390A 
388A 
393A 
394A 
FP400 
X400 
417A 

868/CElc.'. 3 49 

8E872Á ..869 34.98 
874 1.39 
884/6Q5Ó 1.80 
893A ...25ÓÁÓ 925 
923 . 1.00 
927/CE2S. 1.4' 
929 1.33 9398 
931A 8.90 
954 .29 
955 .40 
958 .39 
957 .45 
958A .67 
991 .39 

Top Dollar Paid for Your Surplus Tubes -Send List and Prices 

707 .99 
757 1.09 
7T7 1.03 

7W7 1.1 9 
7X7/XXFM 1.19 
7V4 .69 
24 .69 

800.15 4.98 
10Y .49 
12A .89 
í2A5 . 1.39 
12Á6 . .89 
12Á86T 1.79 
12Á1476T . 

1.45 
1.99 

12ÁK5 1.98 
12Á1(5W 2.98 
í2A LS 1.11 
12AT6 
12AT7 
12AU6 
12AU7 
12AV6 
12AW6 
12AX7 
12AY7 
12848 
12847 
128176 
128E6 

9 .. 1.89 .. .95 
. 1.79 

.. .99 
2.95 

.. 1.75 

25AC5GT.. 1.59 
25AVSGT.. 1.29 
256Q6GT.. 1.19 
2506 .... 1.18 
25L6GT .. .89 
2eW4GT .. .89 
2525 .. .79 
228Z6GT 

.. 
.799 

FG27A ... 8.70 
RK28A ... 4.89 
2807 .... 1.39 
30 

.59 
31Z 

2 .49 
FG32/5558 

13.85 
32L7GT 1.49 
33 .59 
34 .69 
35/51 .89 
35A5 .79 

3SL6GT .79 
35T0 . . . 3.45 
35Y435 

.49 
M1 .69 

3523 .79 

FG81A82 

82V 
83 
84/624 
85 
89 
FOSS /5580 

25 

24.85 
F098 . 19.95 
100TH 8.89 
102D . 2.98 
102G . 2.98 
FG104 37.98 
FG105 18.98 
VY111 1.45 
HY1146 .75 
HY115/145 .79 
117L/M7GT 1.59 
117N7GT 1.79 
1171.76T 1.39 
117Z3 .59 
117Z4GT. 1.39 
117268T 1.19 
117Z7GT 1.49 
CK118 
F123A 8.49 
T125 . . . 12.49 
F127A 19.98 
VT127A 3.90 
V348 4.98 

3.90 
1.19 
1.39 
1.89 
1.89 
.99 
.795 

WL532 ... 3.89 
550P1 .19.95 
575A/975.13.75 
WL579 ..I0.49 
WL5798 ..12.98 
HY61 

8 .. .25 
KU9.37 . .. U:2 
WL670A ..11.98 
702A .... 3.29 
7028 . . . . 5.98 
703A .... 5.98 
704A .98 
705A,8021 2.79 
707A ....10.49 
7076 17.49 
710A/8011 .95 
NL 714 ... 5.95 
714AY ... 5.90 

.45 
7156 ..:. 9.65 
715C ....24.25 
717A .... 1.49 
7188Y ...48.45 
718CY . ..48.45 
719A . . . . 49.95 
722A/267. 2.45 
723A .... 9.75 

FM1000 
CK1005 
CK1006 
CK1007 
CK1090 
R1100 
R1130 . 

E1148 
HY123iZ 

. 1.50 

. .85 

. 3.49 

. .89 

. 2.69 

. 5.00 

.12.00 

. 1.35 
1:98 

1613:6FBX .98 
1616 . . .90 
1619 . .29 
1620 . . 5.75 
1622 . . 2.69 
1624 . . 1.90 
1826 . . ..42 
1625 
1629 . . .3S 
1830 . . .97 
1631 . . 1.25 
1632 . . .77 
1633 . . .73 

1636 . . 3.19 
1644 . .95 
2000T . 149.50 
2051 . . 1.19 
2050 
R4340 . .36.00 
5516e . . 7.75 
5517 . 3.39 

Use Your Priority for SPEEDY DELIVERY -Extend Your DO & Contra ct Nos. 

í28F6 . 
125H7 . 

1208 . 

12F5GT 
12H6 
12í56T 
12J7GT 
12K7GT 
121(8 . 

12Q7GT . 

1258GT 
125A7GT 
12507 . 

125FSGT 
125F7GT 
12507 . . 

125H7 . 

125J7GT.. 
1251(7 
125L7GT 
I25N7GT 
125Q7GT 
12587 . 

12X3 
1223 . . 

14Á7/12E7 
14AF7/XXD 
1486 
1488 
1405 
1407 
14E0 
14E7 
14F7 
14F8 
14H7 
1417 
1437 
141427 
407 

1.29 
1.39 

.79 

.89 

.69 

.99 

.89 

.99 

.79 

.98 
1 

.899 

.59 

.89 
1.10 
.79 
.89 
.79 
.899 

.98 

.90 

.89 
1.09 
.99 

1.19 
.99 
.89 

1.09 
1.09 

.99 
1.09 
1.09 
1.29 
.99 

1.19 
1.49 
1.09 
1.009 

35Z4GT .. .69 
RÉL36T6J4 .49 
36 .65 
37 .69 
38 .59 

39/ 
2.8944 

CRC4O ....59 T40 4.29 
TZ40 3.98 
40 1.09 
HY4OZ 3.75 
41 .79 

.69 
43 .85 
458/VT52 .34 

45Z5GT .89 
46 .89 
47 .99 

9 
RK48A 14.83 
RK49 7.50 
49 .83 

EFSO 
SOAS 
SOBS 
SOC 

OC6 

1.19 
.: 119 

1.49 
SOL6GT.. .89 
SOXB . .89 
SOY6GT .. .79 
Soz7ß ... .98 
52 .99 
53 .69 
BSB 

41.79.06 

97 :79 

1S0T ....14.50 
VTIS8 ..14.49 
FG166 ..49.00 
FG172 ..42.50 
1828 . .. 1.20 
FG190 ..12.80 
T200 22.98 
201A/CX3Ó1A 

.98 
203A 5.98 
2OSB/VT2 1.69 
0E208 3.15 
211/VT4C 1.89 
CE215 8.98 
8X123 9.95 
WE215A .18 
2170 8.75 
227A 4.98 
242C 8 

1.209 

244A 4.15 
247A 9.95 
2508 9.90 
250TH 22.25 
250TL 19.40 
HK254 14.49 
2749/554: 1 

3.980 

9 
A 25.9 T300 8 

304TH 11.25 
304TL 11.25 
307A/RK7S 4.85 
310A 6.75 
311A 7.90 

318Á : 1.49 

32 7Á 24.95 
3508 8.90 
H1(284 . 21.8411 

723A/8 ..14.49 
7248 
725A 
726A 
7268 
7260 
801A 
802 
803 04 
805 
807 
809 
810 
811 
812 
813 
818155 

...59.95 ...69.95 
.4s 

3.98 
3.89 
8.95 
3.90 
1.67 
2.98 
2.43 

10.98 
2.90 
2.90 
8.6S 
3.83 
2.90 

816/866Jr. 1.09 
826 95 
828 11.29 
829 11.49 
296 13.45 

8300 3.49 
832 5.65 
83223* 9.75 
83 48.90 
834 5.95 
838 4.75 
837 1.50 
838 3.98 
843 
845 
849 
852 
891 
898 

4.90 
29.45 
19.98 

4.90 
23.99 

1.39 

9.98 
1..9585 
8 

. 14.90 
4.23 ... 5.75 
7.69 
7.69 
3.65 ... 4.39 
4.39 
5.98 
1.70 

3.395.49 
X6030 ... 4.49 
UXB2S3 .69 
80028 ...99.50 
8005 .... 5.85 
8008 .... 6.49 
8012 .... 2.89 
80134 ... 4.79 
80144 ...28.95 
8020 ... 1.25 
8025 ... 5.79 

9OÓ2 ... 1.29 
9003 ... 1.19 
9004 ... .59 
9006 ... .29 

1ÁD4iniaturee 

2Y:.... 1.40 

5594 
5608A 
5651 
5853 
5654 
5656 
5658 
5863 
5670 
5684 
5686 
5687 
5692 
5693 
5694 
5726 
5749 
5751 
5763 
5812 
5814 

2E43 . 

CXSOIX 
CKSOSAX 
CK502AX 
CK503AX 
CKSOSAX 
CK506AX 
CKSO9AX 
CK512AX 
CK522AX 
CK525AX 
CK528AX 
CK528AX 
CK52?AX 
CK531DX 
CKS32DX 
CK533AX 
CK534AX 
CK536AX 
CK537AX 
CK5380X 
CK539DX 
CK541DK 
CK542DX 
CK543DX 
CK544DX 
CK5460X 
CK3470X 

. 1.29 

. 1.28 
. 1.26 
. 1.79 

1.79 
. 1.79 
. 1.79 
. 1.26 
. 1.79 
. 1.79 
. 1.79 
. 1.98 
. 1.79 
. 1.950 
. .98 

.98 
. 1.39 
. .89 

.89 
. 4.98 
. .89 

.98 
. 1.98 

.98 
.98 

. 1.98 
1.98 

CK571AX/ 
5886 . 6.98 

50828 . . .98 
50969 . . .98 
CK1028. . 9.98 
CK1089. . 4.69 
01(1090 . 4.69 
5638 . 4.79 
01(5672 . 3.15 
C1(5676 . 2.98 
CK5678 . 2.45 
01(5897 . 5.98 
CK5702 . 5.98 
CK5704 . 5.79 
01(5783 . 6.69 
CK5784 . 4.49 
5829 . 5.98 
01(5875 . 1.98 
C'Ray Tubes 
2AP1 . ..11.90 
3AB1 . ..12.95 
3AP1 . ..14.25 
391.1A ..14.98 
3CPI . .. 2.20 

3EP1 . .. 5.85 
3FP7 . .. 1.89 
3FP7/1 ..14.98 
3GPI . .. 4.70 
3HP7 . .. 3.85 
3HP14 ..14.98 
311.12 ..19.95 
3JP14 ..18.95 
48P10 .. 4.69 
SAPl .. 3.65 

4.89 
..14.98 

4.75 
SCPI .. 4.89 
5CP7 .. 4.95 
SFP7 .. 2.95 
5FP14 ..18.98 
SHP1 .. 9.75 
5HP4 .. 9.75 
5JP2 ..24.40 
SIPl ..29.95 
SMP1 .. 9.75 
5NPI .. 5.85 
781.1 .. 4.95 
70P7 .. 6.75 7J4 ..18.39 
9GP7 ..14.8.4 
9LP7 ..10.95 
1091.4 ..18.29 
10FP4 ..24.50 
11DP7 ..16.89 
12DP7A ..49.50 
12GP1 ..49.98 
12GP7 ..18.89 
12HP7 ..16.89 
12JP4 ..27.00 
121(P4 ..47.00 
12LP4 ..21.25 
161(P4 ..47.29 
16LP4A ..36.98 
16MP4A ..43.98 
16RP4 ...36.49 16T4 ...39.98 
16YP4 ...43.98 
17BP4 ...43.45 
179P/A ..36.49 
19DP4A ..67.65 
20CP4 ...08.25 
902 10.85 
912 89.98 

3.49 
913 11.98 
914/1 . . . 45.00 

Vacuum 
Capacitors 

M2MEF S 
dV 7 sº 

SBp1 
SBP1A 
50P4 

7ÁHÁ7'5 \\ T A B AAHAT'S 

BUY BUY 
DEPT. 12E 

100 7.5 6.95 18 2 2 
IS 
20 9.90 

SO 20 9.98 
53 20 9.98 

100 20 12.98 
1120 

20 
12.98 

25 32 14.98 
Turner Bulbs 

18x897 . 3.49 
20a672 . 2.95 
195528 . 2.49 
217283 . 6.75 
289881 . 2.50 
859483 . 2.95 

Mazda Pilots 
49, box 10. .60 
51. box 10. .55 
55. box 10. .50 
84, each .07 56/T4/3W .18 
100W/20V. .25 
291, box 10 .36 
311/26V.. .15 313/28V.. .15 
323/3V .25 

Syleanla 
56/6W120V .15 
WStehs C7/ 
7W/120V.. .15 

M ed Screw Base 
í5W/125V. .08 
25W/125V. .08 

Neon Bulbs 
/8. .40 

NE20 

NE32 .35 
NE45/2W. .27 
NE51/11E20 .10 

Xtal Diodes 
Many Late Dates 
Latest JAN Speed 
1e121 . 89 NÁ .. 1.65 
111218 .. 3.98 
1N21C ..26.70 

1423 . 

1N23A .. 4 .98 98 
íN23 .. 4 
11425 7.45 
1N26 .. 6.45 
11427 1.65 

1429 32 ..18.0 0 
1 0 
1H34 .. .69 
1N34A .89 

1H39 
11440 .. 9.08 
11445 
11446 .. .89 
1H48 .. .70 
11151 .. .52 
11452 . 

1454 .. 89 
1H55 .. 2.99 
11456 .. .89 
1337 

1458 .. 1.19 
INGO 

11462 . .Wrte 
11463 .. 3.89 
11464 .. .75 
11467 . 1.95 
11469 .. 1.98 
1(34 1.39 
01(705 .77 
CK706 
01(707 

.. 1.39 

Thermistors 
WEco 10A. .90 
WEco 124. 1.10 
D167019 Vol 

Limiter 2.95 
0168391 Ther- 
D 170396al 

Comp 
NF2.95 

Pwr. Meas. .90 
IC Bulb Time 

Delay .. .90 
Varistors 

CW20259/ 
USN38C. 2.93 

WEco 40A. 1.50 
WEco 41A. 1.50 
Xtal Free Std. 
200Ke ...4.50 

1000Ke .. 3.19 
4700Kc .. .98 
5000Ke 3.95 

HtrOvenXtals 
solo/502s/ 

SOSS Ke. ea. 
14.98 

Money Hack Guarantee 
(Cost of Mdse Only) 
SS Min. Order FOB 23C ChargesNYC. Add 

Dep. Te 
Otd. via a R-Esp. only. 

Y . SIX CHURCH ST. NEW YORK 6, N.U.S.A. e00RNER CHURCH A LIBERTY STS.Priees Subject to Change 
ROOM 200 Without Notice. Phone: 

Worth 2-7230. 

388 December, 1951- ELECTRONICS 



INDEX TO ADVERTISERS 
Accurate Paper Tube Company 296 Chicago Transformer Div. of 
Acheson Colloids Corp 63 'Essex Wire Corp 230 
Acme Electronics, Inc 333 ('inch Manufacturing Corp 133 
Adams & Westlake Company, The 8 Flare and Co., C. P 239 
Advance Electronics Co 339 t:'leveland Container Company 179 
Advertising Council 287, 393 i lippard Instrument Laboratory, Inc.... 312 
Aeronautical Communications Equip- Cohn Corporation, Sigmund 329 

ment, Inc. 62 Cole Steel Equipment Co 18 
Aerovox Corp. 38 Collins Radio Company 19 
Aircraft -Marine Products, Inc....16, 73, 229 Components Supply Company 331 
Alrflyte Electronics Company 337 Condenser Products Company 7 
Airpax Products Company 313 Consolidated Engineering Corp 306 
Alden Products Co 9 ( ontinental-Diamond Fibre Company.... 219 
Allegheny Ludlum Steel Corp 241 Cornell-Dubilier Electric Corp 34 
Allen Co., Inc., L. B 343 Corning Glass Works 171 
Allen Manufacturing Company 152 Cornish Wire Co.. Inc 322 
Allied Control Company, Inc. 30, 343 Corry -Jamestown Mfg. Corp 280 
Allied Radio Corp 294 Cosa Corporation 259 
American Gas Accumulator Company... 309 Coto -Coil Co., Inc 152 
American Lava Corp. 67 Cramer Co., Inc., R. W 168 
American Smelting & Refining Co., Crest Laboratories Inc 337 

Federated Metals Division 185 Crosbey Laboratories, Inc 390 
American Television & Radio Co 389 Cross Co., H 337, 343 
American Time Products, Inc 26 Crowley & Co Inc., Henry L 205 
Amperex Electronics Corp Third Cover 
Amperite Company, Inc 313 
Ampex Electronic Corporation 440 
Andrew Corporation 188 
Antara Products Division of 

General Dyestuff Corp 162, 163 Dale Products, Inc 292 
Anti -Corrosive Metal Products Co., Inc.. 270 Dano Electric Company 331 
Arkwright Finishing Company 248 DeJar Amsco Corporation 342 
Arnold 'engineering Company 24 Delco Radio Div., General Motors Corp.. 181 
Arrow Electronics, Inc 210 Dial Light Company of America 254 
Arrow -Hart & Hegeman Electric Co.48A, 48B Distillation Products Industries 161 
Art Wire & Stamping Co 325 Doelcam Corp. 319 
Audio & Video Products Corp 47 Rotin Metal Products, Inc 258 
Automatic Electric Sales Corporation... 50 Dow Corning Corporation 238 

Dr_ver-Harris Company 45 
Dumont Electric Corp 42 
Dumont Laboratories, Inc.. Allen B...61, 
du Pont de Nemours and Co., (Inc.) 

267 

E. I. Polychemicals Dept 257 
Durant Manufacturing Co 272 Bakelite Co., A Div. of Union Carbide & 

Carbon Corp. 157 
Ballantine Laboratories, Inc 184 
Barker & Williamson, Inc 196 
Barry Corporation 78 
Bead Chain Manufacturing Co 291 Eastern Air Devices, Inc 254 
Bell Telephone Laboratories 243 Eastman Kodak Company 
Bendix Aviation Corporation Industrial Photographic Div 169 

Eclipse -Pioneer Division 226 Edit' Company, Inc 297 
Red Bank Division 187 Edison Incorporated, Thomas A 299 

Bentley, Harris Mfg. Co 36 Eisl. r Engineering Company, Inc ....290, 343 
Berkeley Scientific Corporation 304 Eitel -McCullough, Inc. 22, 338 
Bird Electronic Corp 326 Electric Indicator Co 314 
Birmingham Sound Reproducers, Ltd.... 149 Electrical Industries, Inc. 81 
Birtcher Corporation 250 Electrical Reactance Corp 71 
Bishop Manufacturing Corporation 258 El-Tronics, Inc. 234. 343 
Bliley Electric Company 232 Elec;romagnetics Research Corp 319 
Bodnar Industries, Inc 311, 321, 327 Electro Products Laboratories 296 
Boeing Airplane Company 279 Electra Tec Corporation 265 
Bogue Electric Mfg. Co 153 Electronic Devices, Inc 275 
B.,mac Laboratories, Inc 277 Electrons, Inc. 164 
Boonton Radio Corporation 141 Erie Resistor Corp 175 
Borg Corp., George W 334, 335 
Bowser, Inc. 288 
Brand & Co., Inc., William 192 
Bridgeport Brass Co 202 
Brown Electro -Measurement Corp 
Browning Laboratories, Inc 
Brush Development Company 
Burnell and Company 
Burstein-Applebee Co. 
Bussmann Mfg. Co 

329 
274 
159 
27 

445 
217 

Fairchild Camera & Instrument Corp... 
Fairchild Engine & Airplane Corporation 
Federal Telephone & Radio Corporation.. 
Ferroxcube Corp. of America 
Filtron Co., Inc 
Five Star Co 

249 
250 
285 
197 
236 
343 

Foote Mineral Company 326 
Freed Transformer Co., Inc 233 
Furst Electronics 313 
Fusite Corporation 23 

C.G.S. Laboratories, Inc 258 
Cambridge Thermionic Corp 310 
Cannon Electric Co 238 
Centralab, Div. Globe -Union, Inc.. 11, 12, 13 
Chicago Telephone Supply Gair -Company, Inc.. Robert 246 

Corporation 28, 29 Gamewell Company 333 

WIRE FORMING 
SPECIALISTS 

Precision Parts to meet your 
Production and Engineering needs. 
From .002" dia. to .125" dia. Radio 
tube parts-Stampings--Drawings 
Modern facilities, high -production 
equipment. 

Metal Crystal Holder Parts 
Send sketch or print for quotation. 

PIX MANUFACTURING CO., Inc. 
24 Bedford St., Newark 3, N. J. 

"A" BATTERY 

ELIMINATORS 

for DEMONSTRATING AND 

TESTING AUTO RADIOS 
New Models . .. Designed for testing D. C. 

Electrical Apparatus on Regular A. C. Lines. 

Equipped with Full -Wave Dry Disc Type 
Rectifier, Assuring Noise -less, Interier- 

ence-Free Operation and Extreme 

Long Life and Reliability. 4 

p1R 

NEW MODELS ANEW DESIGNS 
NEW LITERATURE 

"A" Battery Eliminotor,OCAC inverters 
Auto Radio vibrators 

See pan A.adentie 

AMERICAN TELEVISION 8 RADIO CO. 

Quality Pyoduetl Sùree 1931 
SAINT PAUL 1, MINNESOTA-U.S.A. 
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Announcing. ... 
A NEW SINGLE-SIDEBAND RECEIVER 

Complete triple -diversity system 

in compact single -rack mount- 

ing for receiving all forms 

of double and single-sideband 

transmission . . . including 

reduced -carrier single-sideband 

operation ... with exalted - 

carrier detection to eliminate 

distortion caused by selective 

fading. 

For program, voice, tone -multi- 
plex and twin -channel opera- 

tion; optimum performance in 

rejecting interference; protected 

against jamming. 

Diversity combining system 

automatically selects strongest 

signal and rejects weak signals, 

resulting in optimum signal- 

to-noise ratio at all times. 

Employs standard communica- 

tions receivers. Each receiver 

section has individual power 

supply and may be operated 

independently if desired. 

Provides a receiver of peak per- 

formance for today's tech- 

niques as well as tomorrow's 

advanced requirements in 

single-sideband communications. 

Substantially increases relia- 

bility of long-range radio 

circuits of governmental services, 

air lines, international press 

and broadcast facilities. 

WRITE FOR DETAILS 

CROSBY LABORATORIES, INC. 
126 Herricks Road - Mineola, New York 

General Electric Company 
Apparatus Dept. 
Electronics Dept..20, 21, 64, 
Lamp Dept, 
Telechron Dept. 

General Industries Co 
General Magnetics, Inc 
General Radio Company 

58, 215 
65. 75, 253, 318 

194 
225 

237 
1173 

Grant Pulley & Hardware Co 
Graphite Metallizing Corp 292 
Gray Research & Development Co., Inc 374 
Grayhlll 

07 
307 Green Instrument Co 
319 Cries Reproducer Corp 

Guardian Electric Mfg. Co 203 
Gulton Mfg. Corporation 273 
Guthman Co., Inc., E. I 43 

Hardwick, Hindle, Ire 49 
Hart Mfg. Co 35 
Hat ha'v;ty Instrument ('o 328 
Huy don Company. A. IV 292 
Huydon Manufacturing ('o., Inc 176, 

158320 Heath Company 15I 
I lciland Research Corporation 

21 Ilelipot ('orporat ion 
337 Hermetic Seal Products Company 

Hew left -Packard Company 56, 57 
llesaeon Electric Company 315 
1l togli ton Laboratories, Inc 232 

Illinois Condenser Co 305 
Improved Seamless Wire Company. The 332 
Indiana Steel Products Company 59 
Industrial Condenser Corp. 339 
Industrial Control Co. 256 
Instrument Resistors Company 334 
Industrial Timer Corporation 

33470 lost r nt Resistors Company 
international Rectifier Corporation 186 
International Resistance Company ....4, 5 vi ngtoin Varnish & Insulator Co 261 

,1E1) Manufacturing Co., Inc 327 
Jelltil' Manufacturing Corp., C. 0 298 
Johnson Co., E. F 53 
Jones Div., Howard B. Cinch Mfg. Corp 254 

Kahle Engineering Co 342 
Karp Metal Products Co., Inc 39 
Kartron 343 
Kenyon Transformer Company, Inc 294 
Kester Solder Company 137 
Kinney Manufacturing Company 183 
Kirchberger & Company, Inc., M 835 
Kollsm:ut Instniment. Corp 178 
Krohn-Ilite Instrument Company 260 

Lambda Electr ' ,s Corp 325 
Lampkin Laboratories, Inc 343 
LaPointe-Plascomold Corp. (Vee-D-X) 331 
Lapp Insulator Co., Inc 44 
Leach Relay Company 216 
Needs & Northrup Co 70 
Leland inc.. G. it 224 
Lenkurt Electric Co 323 
Lenz Electric Manufacturing Co 182 
I.inde .fir Products Co., A Division of 

Union ('carbide & Carbon Corp 302, 333 
Litton industries 235 
l.oclhan Máutfacturing Company 307 

Mack Molding Company, Inc 268 
Magnecord. loc. 252, 293 
Magnetic amplifiers, Inc 309 
Mallory and Company, Inc., P. R....80, 135 
Manning, Maxwell & Moore, Inc 281 
Manson Laboratories 311, 337 
Marconi Instruments, Ltd 300 
Marion Electrical Instrument Co 2 
Markem Machine Company 272 
McGraw-Hill Book Co., Inc 226 
McIntosh Engineering Laboratories 335 
Metal Textile Corporation 325 
Metals & Control Corp., 

General Plate Division 46 
Mica Insulator Company 223 
Mico Instrument Co 323 
Mid -West Coil & Transformer Co 214 
Millen Mfg. Co.. Inc., James 193 
Milo Radio & Electronics Corp 282 
Minneapolis -Honeywell Regulator Co., 

Industrial Div. 221, 290 
Minnesota Mining & Mfg. Co 66, 174 
Mitchell -Rand Insulation Co., Inc 199 
Mosinee Paper Mills Company 284 
Muirhead & Co., Ltd 3 
Milliard Overseas, Ltd 218 
Mycalex Corp. of America 60 

National Company. Inc. 344 
National Moidite Co. 278 
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National Radiator Company 

National Varnished Products Corp 
Neo -Sil Corp. 
Newcomb Audio Products Co 

301 
National Research Corporation 14, 165 

55 
323 

New Hampshire Ball Bearings, Inc 
288 New Hermes, Inc 

New York Transformer Co., Inc 264 
North American Aviation, Inc 218, 3000 

Northern Radio Co., Inc 
Nothelfer Winding Laboratories 

307330 Numberall Stamp & Tool Co 

O'Neill -Irwin Mfg. Co 
Opad-Green Company 
Oster Manufacturing Co., John 
Owens-Corning Fiberglas Corp 

332 
300 
247 
165 

Panoramic Radio Products, Inc 
Par -Metal Products Corporation 
Park Metalware Co., Inc 
Patton-MacGuyer Co. 
Phalo Plastics Corporation 
Pix Manufacturing Co., Inc 
Plaskon Division, Libby -Owens -Ford 

Glass Co. 
Polarad Electronics Corporation 
Polytechnic Research & Development Co., 

10 Inc. 210 Potter Instrument Co., Inc 
283 Precision Apparatus Co., Inc. 

Precision Metal Products Co. of Malden 
329316 Prevision Paper Tube Co25 

Presto Recording Corporation 
Progressive Manufacturing Company 

206 Pyramid Electric Co 

336 
305 
296 
262 
212 
389 

6 

Quaker City Gear Works 

189 

316 

Radio Cores, Inc 315 
Radio Corp. of America 

32, 33, 245, 263, Back Cover 
Radio Materials Corporation 166 
Radio Receptor Company, Inc 

198 Radio Wire Television, Inc 
330 Rahm Instruments, Inc 

Railway Express Agency, 
Air Express Division 289 

Rawson Electrical Instrument Co 329 
Raytheon Manufacturing Co 146, 242 
R -B -M Division, Essex Wire Corp 156 
Reeves -Hoffman Corporation 2320 

Render Company, Ltd 
Republic Foil & Metal Mills, Inc Engineering34411 Resdel 296 

214 
319 

Robinson Aviation, Inc 154 
Runzel Cord & Wire Co 242 

Resistance Products Co 
Rex Corporation 
Rex Rheostat Co. 

Sanco Products Company 149 
Sangamo Electric Company 48 
Sarkes Tarzian, Inc 289 
Schweitzer, Inc., Peter J 324 
Scientific Electric Div. of "S" 

Corrugated Quenched Gap Co 298 
Scientific Electronic Laboratories, Inc 321 
3econ Metals Corporation 339 
Servo Corporation of America 250 
Sessions Clock Company, Timer Div 228 
Ithallcross Manufacturing Co 204 
Sigma Instruments, Inc 79 
Signal Engineering & Mfg. Co 323 
Simpson Electric Company 167 
Sole Electric Company 40 
Sorensen and Company, Inc 143 
Southwestern Industrial Electronics Co 316 
Specialty Battery Company 290 
Speer Resister Corp 271 
S;aerry Gyroscope Co 207 
Spincraft, Inc. 206 
Sprague Electric Company 139 
Staekpole Carbon Co 160 
S-ah1, Inc.. Michael 337 
Stainless, Inc. 262 
S-andard Electric Time Co 282 
Standard Piezo Company 316 
Standard Pressed Steel Co 246 
Standard Transformer Corp 222 
Star Stainless Screw Co 343 
Statham Laboratories 242 
Stayer Company, Incorporated 315 
Stevens Arnold, Inc 305 
Stevens Mfg. Co., Inc., Geo 220 
St'ward Manufacturing Co., D. M 227 
St xidart Aircraft Radio Co 308 
Stokes Machine Co., F. J 177 
St-ipakoff Ceramic & Mfg. Company 231 
Superior Electric Co 54 
Superior Steatite & Ceramic Corp 338 
Superior Tube Company 17 
Sy.vania Electric Products, Ine..77, 151, 298 
Syathane Corporation 72 

Taylor Fibre Co 
Tektronix, Inc. 
Tel Co., Inc 

155 
295 
315 

Hermetically Sealed Transformer Terminals 
(patents pending) 

One -pin to 9 -pin. Miniatures for hermetically sealing AF, AG, AH, and 
A) size transformer cases, specification MIL T-27. (Larger sizes soon 
will be available). 

Exclusive (patents pending) fused hermetic seal between TEFLON 
and metal, capable of holding a vacuum for sustained periods. 

Withstand severe mechanical shock and vibration and thermal 
shock. No strain point as with fused glass -to -metal or ceramics - 
to -metal seals. 

Facilitate assembly-no breakage hazard. 

Complete absence of DC plating. 

Serviceable at temperatures from -150°F. to +525°F. with negligible 
change in electrical characteristics. 

TEFLON Moldings have surface resistivity of 3.5 x 1013 ohms, 
loss factor less than 0.0005, dielectric constant 2.0 (60 cycles to 
30,000 megacycles). 

Zero water absorption. Unaffected by extreme humidity, corrosive 
atmospheres or fungus. Chemically inert. Non-flammable. 

Write for catalog No. CT -409. 

*du Pont's trademark for its tetrafluoroethylene resin. 

UNITED 
STATES 
GASKET 
COMPANY 

FLUOROCARBON LAS, 
PRODUCTS DIVISION 
600 N. 10TH STREET, CAMDEN, N.J. 

FOREMOST FABRICATORS OF "TEFLON" 
AND OTHER FLUOROCARBON PLASTICS 
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THE NEW 

"PRECISION" C R-30 

CATHODE RAY 
TUBE TESTER a-!! 

LI "'` -r. .,...,.. 

hRhehnhhtlrserM 
e 

TESTS ALL TV 
PICTURE TUBES 

l M agnetir and Elerirostatlr) 

'SCOPE TUBES AND 
INDUSTRIAL CR TYPES 

n 

IN FIELD, 
LAB & WAREHOUSE 
Tests CR Tubes 
without removal 
from chassis or 

carton! 

A complete and self-contained Electronic Instrument. 
Incorporates a TRUE BEAM CURRENT Test Circuit. 
Checks overall electron -gun performance for propor- 
tionate picture brightness. Additional tests for accel- 
erating anodes and deflection plate elements. 

The Precision CR -30 should not be confused with mere 
adapters connecting to ordinary receiving tube testers 
which were never designed to meet the very special- 
ized needs of CR tube checking. Similarly, it is not to 
be confused with neon -lamp units or similar devices of 
limited technical merit and which do not check all CR 
tubes or all tube elements. 

GENERAL AND TECHNICAL SPECIFICATIONS 
* Tests All Modern Cathode Ray Tubes. Tests All CR 
Tube Elements: Not just a limited few. * Free -Point 14 Lever Element Selection System, inde- 
pendent of multiple base pin and floating element 
terminations, for Short, Leakage and Quality Tests. * True Beam Current Test Circuit checks all CR Tubes 
with Electron -gun in operation. It is the Electron Beam 
(and NOT total cathode emission) which traces the pat- 
tern on the face of the CR tube. The significance of the 
above rests in the fact that Beam Current (and picture 
brightness) is primarily associated with the condition 
of the center of the cathode surface and not the overall 
cathode area. * Voltage Regulated, Bridge Type VTVM affords super- 
sensitive tube quality indications and positive check 
of low current anodes and deflection plates. * Micro -Line Voltage Adjustment Meter -monitored at 
filament supply. * Accuracy of test circuits closely maintained by use 
of factory adjusted internal calibrating controls; plastic 
insulated, telephone type cabled wiring; highest qual- 
ity, conservatively rated components. * Built In, High Speed, Roller Tube Chart. * Test Circuits Transformer Isolated from Power Line. * 43/8" Full Vision Meter with scale -plate especially 
designed for CR tube testing requirements. 

* * * 
SERIES CR-30-In hardwood, tapered portable case. 
171/4" x 133/4" x 63/4". Complete with standard 12 pin 
tube cable and universal CR Tube Test Cable. 
Shipping Weight: 22 lbs Net Price: $99.75 
See the new CR -30 on display at leading electronic 
equipment distributors. Place your orders now fo assure 

earliest possible delivery. 

Precision Apparatus Co., Inc. 
am 92.27 HORACE HARDING BLVD. 

ELMHURST 10, N.Y. 

Exoort:458 B'way, N.V.C., U.S.A. Cables: M OR H AN EX 
In Canada: Atlas Radio Corn. Ltd., Toronto, Ontario 

Tetetronics Laboratory, Inc 343 
Telex, Electro -Acoustic Division 288 
Tenney Engineering, Inc 276 
Thompson Products, Inc 211 
Transco Products, Inc 266 
Transicoil 
Transradio, Ltd. 

Corporation 2216 

Thad Transformer Mfg. Co 236 
Tung -Sol Electric, Inc 16A, 168, 
['timer Company 172 

licinite Co. 
Ulanet Company, George 
Union Carbide & Carbon Corp , 

Bakelite Company 157 
Union Carbide & Carbon Corp., 

Linde Air Products Div 302, 333 
United States Gasket Company 891 
United Transformer Co Second Cover 
Universal Chain Co., Inc 234 

209 
222 

Varfiex Corporation 255 
Veeder-Root, Inc. 213 
Victoreen Instrument Company 154 
Vulcan Electric Company 327 

Waldes Kohinoor, Inc 81 
Ward Leonard Electric Company 208 
Ward Products Corp 244 
Warren Wire Company 831 
Waterman Products Co., Inc 309 
Weller Electric Corp 230 
Western Gold & Platinum Works 311 
Westinghouse Electric Corp 68, 69, 210 
Weston Electrical Instrument Corp 251 
Wheeler Insulated Wire Co., Inc 200 
White Dental Mfg. Company, S. S...286, 311 
Whitehead Stamping Company 288 
Whiten, Inc. 339 
Wilcox Electric Company 195 
Williams & Co., C.11 180 
Wilton Tool Mfg. Co 294 
Winchester Electronics Incorporated 303 
Workshop Associates, Inc 201 

Zophar Mills, Inc 333 

PROFESSIONAL SERVICES 341 

SEARCHLIGHT SECTION 

(Classified Advertising) 

EMPLOYMENT 
Positions Vacant 345-353 
Positions Wanted 345 
Selling Opportunities Wanted 345 

SPECIAL SERVICES 
Contract Work 345 

BUSINESS OPPORTUNITIES 
Offered 345 

ADVERTISERS INDEX 

Adelman, Nat 378 
Admiral Corporation 348 
Airborne Instruments Laboratory, Inc. 346 
Amber Co. 384 
American Electrical Sales Co 385 
American Electronics 385 
Applied Science Corp. of Princeton 351 
Arma Corporation 351 
Arrow Sales, Inc. 379 
Barry Electronics Corp. 383 
B & B Distributors 385 
Bendix Aviation Corp ... 347 
Berkeley Scientific Corp 350 
Berkley Electric Co., Inc 385 
Elan 380 
Boonton Radio Corp 357 
C & H Sales Co .. .373, 384 
California Institute of Technology 353 
Capehart-Farnsworth 349 
Chance Vought Aircraft, Div. United Air- 

craft Corp. 352 

Chase Electronics Supply Co. 382 
Columbia Electronics, Ltd. 370, 384 
Communications Equipment Co. 365, 367 
Compass Communications Co 375 
Components Supply Co. 385 

Control Instrument Co., Inc. 353 
Convair 347 

Cornell Aeronautical Laboratory, Inc 350 

Cornell Dubilier Electric Corp 351 

Cottone & Co., A. 374 

Credda, Inc. 
Eastern Telephone Co. 
Edlie Electronics Inc 
Electronic Trading Co 
Electro Impulse Laboratory 

372 
373 
379 
385 
370 

Electronic Engineering Co., of Calif. 345 
381 
384 
369 
349 
383 

... 381 
382 
346 

Tab 

Div. 350 
373, 385 

349 
382 
376 
384 
358 
348 
361 
385 
377 
380 
377 
378 

Lectronic Research Laboratories 
Liberty Electronics, Inc 
Life Electronics Sales 
Lowenthal Co., T. R 
Magnetic Amplifiers Inc. 
Maritime International Co. 
Maritime Switchboard 
Maxson Corp., The W. L 
McNeal Electric & Equipment 
Melpar Inc. 
Metropolitan Overseas Supply 
Michigan, University of 
Minnesota, University of 
Mogul' Co., Inc., Alexander 
Monmouth Radio Laboratories 
Norman Radio Distributors, Inc 
Northrop Aircraft, Inc. 
Norwood Appliance Co 
Photocon Sales 
Powell, Harold H 
Precision Electrical Instrument Co. 

Radio Development & Sales Co 

Radio & Electronic Surplus 
Radio Ham Shack, Inc 
Radio Surplus Corp. 
Rand Corporation, The 
Relay Sales 
Reliance Merchandising Co 

Roberts, R. L 
Role Electronics Inc 
Rotary Electronic Sales 
Rump Co.. David 
Sandia Corp. 
Scripps, W. E 
Servo -Tek Products Co., Inc 

Electronic Expediters 
Electronic Spec. Supply Co 

Electronicraft, Inc. 
Engineering Research Assoc., Inc. 
EPCO 
Forest Sales Co., Inc 
Freeland Products Co. 
General Electric Company 
General Motors Corp., AC Spark Plug 
Globe Trading Co 
Goodyear Aircraft Corp 
Greene, Leonard 
Hall Electric, Ltd. 
Harjo Sales Co. 
Harmar Co., The 
I. B.M 
Instrument Associates 
Interstate Appliance Co., Inc 
Jacobs, Rene M. 
J. S. H. Sales Co 
Kato Engineering Co. 
Key Electronics Div 
Kings County Machinery Exchange 

373, 384, 385 
354, 355 

364 
381 
377 
346 
378 
374 
348 

Co. 376 
346 

Corp . 383 
353 
351 

362 
372 
375 
353 
375 
376 
374 
385 
384 
382 
360 
371 
352 
368 
366 
345 
382 
381 
382 
353 
380 
363 

Signal Corps Center & Fort Monmouth 350, 352 
387, 388 

Technical Radio Parts Co. 372 
Telemarine Communications Co ... 383 
Tracerlab Inc. 352 
Universal General Corp 359 

Universal Marine & Mfg. Corp 379 
Unique Kiln Co. 385 

West Region Electronics 384 
Western Electric Co. 357 

Western Engineers Ltd 385 
Weston Laboratories 380 
Wilcox Electric Co 352 
Wilgreen 356, 357 
Wolf Co., Edward 375 
Workshop Associates 352 

This index is published as a convenience to the 
readers. Every care is taken to make It accurate, but 
ELECTRONICS assumes no responsibility Tor errors 
or omissions. 
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it may be 

precious scrap! 

SCRAPPY SAYS 

/A/40 tegvsE 
MORE MAP 

4\. TODAY... 

M0RE Sea 
TOMORROW 

NON-FERROUS SCRAP 
NEEDED, TOO ! 

needed to make STEEL! 
One half of all the raw materials used in steel production is scrap. 
Today, the mills aren't getting enough iron and steel scrap to keep up with 

greatly increased steel production. 

AND WHAT IS SCRAP? 

1. 

Scrap is many things. Here are three: 

the "left-overs" of iron and steel pro- 
duction, fabrication and machining. 

2. junked autos and old farm machinery. 

3. obsolete iron and steel equipment in 
factories, such as old machinery, 
tools, dies, jigs, fixtures, chain, 
valves, etc. 

But-the "left-overs" are not great 
enough today to fill the unprecedented 
demands for steel production. 

And, with replacements scarce, less 
junked autos and farm machinery have 
entered the scrap supply lines. 

So-only by digging out all the never - 
to -be -used odds and ends of broken, 
worn-out, and obsolete factory equip- 
ment ... can mills and foundries get all 
the scrap they need. 

If they don't get it, steel production 
rates may be severely hampered ... and 
our country's effort to maintain military 
strength and civilian economy at the 
same time, will be crippled. 

It's YOUR Job to Furnish More Scrap 
Institute a steel scrap salvage program in your plant. Appoint one top 

official in your company to take full responsibility. Have him consult with 
your local Scrap Mobilization Committee and local scrap dealers. The nearest 
office of the National Production Authority, Department of Commerce, can 
tell you who your local Scrap Mobilization chairman is. 

Do this now. Write for a copy of the booklet, "Top Management: Your 
Program for Emergency Scrap Recovery", to Advertising Council, 25 W. 
45 St., New York 19, N. Y. 

This advertisement is a contribution. in the national interest. by 

McGRAW-HILL PUBLISHING COMPANY, INC. 
330 WEST 42nd STREET, NEW YORK 18, N. Y. 
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Index to electronics Volume XXIV 

January to December issues, inclusive, 1951 

McGraw-Hill Publishing Company 
330 West 42nd St., New York City, 18 

A 

A -C null indicator, Frommer Oct 136D 
Accelerometer, barium titanate, NBS 

Oct 274D 
Accelerometer, piezoelectric barium 

titanate Oct 120 
Accelerometer, v -t, for vibration study 

Feb 120D 
Accurate frequency calibration method 

Dec 260D 
Accurate instantaneous frequency com- 

parison, Wilmette May 140» 
Accurate time for broadcast studios, 

Greenwood June 97 
Acoustic mill -feed controller July 136D 
Additional "trous" (addenda to 112 

May 50) June 218D 
Adjacent -channel rejection receiver, 

Magnuski Jan 100 
Adjustable temperature coefficient ca- 

pacitor Apr 218D 
AFC, electromechanical, using floating - 

core capacitor Oct 270D 
Aids to cro display of phase angle, 

Fleming Feb 226D 
Airborne submarine detection systems, 

Schillo Aug 88 
Aircraft communication system Aug 210D 
Air-sea rescue, using radio -controlled 

lifeboat Aug 136D 
Alarm system, using r -f energy Sept 216D 
A -M or f -m for British vhf broadcast- 

ing. Update Aug 158D 
Amplification at 50,000 megacycles Apr 140D 
Amplifier, a -f, extended class A May 101 
Amplifier, audio, damping factor. Sept 128 
Amplifier, cathode -follower, for loud- 

speaker Nov 118 
Amplifier, d -c, dynamometer instru- 

ment Jan 122D 
Amplifier, d -c, for analog computer.Oct 128 
Amplifier. d -c, multiple channel, for 

computer May 188D 
Amplifier, d -c. using starvation cir- 

cuit Mar 12e 
Amplifier, d -c, with drift stabilizer.Fah 124D 
Amplifier, d -c. with low drift Aug 128 
Amplifier, dielectric, without tubes.Dec 84 
Amplifier, distributed, for oscilloscope 

July 106. Oct 328D 
Amplifier, limiting for broadcasting 

Aug 190D 
Amplifier, magnetic, parallel -connected 

Nov 140D 
Amplifier maintenance, reduced under 

refrigeration Sept 208D 
Amplifier, modified cascode June 208D 
Amplifier, r -c, bandwith.Jan 192D, Apr 296D 
Amplifier, reducing heater hum in Dec 192D 
Amplifier, selective tunable, constant 

bandwidth and gain Apr 121 
Amplifier, submerged, for telephone 

cable June 164D 
Amplifier, video, for tv studio Sept 125 
Amplifier, wide -band, for central an- 

tenna Feb 210D 
Amplitude of vibration in piezoelectric 

crystals, Gerber Apr 142D, Sept 326D 
Analyzer, field -strength vs time...Jan 75 
And, it works (comment on 70 Jan 51), 

Turner July 270D 
Another first (comment on 132 Sept 

50), Gorlich Aug 152D 
Antenna, amplifier, for central installa- 

tions Feb 210D 
Antenna, filter for common use of Dec 140D 
Antenna, for mobile tv transmitter Nov 276D 
Antenna, horizontally polarized omni- 

directional, for 10 cm July 86 
Antenna, horn, for tv receiver Oct 84 
Antenna installation for stratovision 

airplanes Feb 196D 
Antenna matching unit, automatic.Dec 98 
Antenna measurement, television re- 

ceiving Jan 164D 
Antenna, microwave, siting with heli- 

copter Sept 82 
Antenna, microwave, special polariza- 

tion Mar 103 
Antenna, parabolic, to measure galactic 

radiation Apr 140D 
Antenna, passive reflector, for non - 

optical paths Mar 130 
Antenna, pattern calculator. a -m 

broadcasting Apr 100 
Antenna, pattern measurement equip- 

ment Mar 130D 
Antenna, pattern plotting Dec 114 
Broadcasting, transmitter, phase -to - 

amplitude May 115 

Bandwidth control, in a -f range Apr 121 
Barium titanate accelerometer Oct 274D 
Barium titanate delay lines, Orman & 

Callahan Dec 224D 
Batch integrator Jan 178D 
Beam stabilizer for industrial x-rays, 

Jacobs Aug 125 
Beat -frequency combination chart Apr 132 
Bolometer amplifier for microwave 

measurements Mar 136D 
Bombs away, Hervey June 152D 
Boucherot compensation, Hollmann 

May 206D 
Breakdown, dielectric, study June 126 
Bridge, r -f, rotor instrumentation.Jan 84 
Bridge unbalance, graphic solution.Feb 110 

Aug 309D 
Bridged -tee phase modulators Sept 268D 
Bridges, automatic a-c...Feb 110 Aug 3090 
Briton speaks (comment on 178D Aug 

60) Banthorpe Apr 298D 
Bridge, Schering, for high voltage Feb 214D 
Broadcast tape speed control, Andrews 

July 120 
Broadcasting, a -m vs f -m, in Britain 

Aug 158D 
audio program limiter 

for Sept 108 
Broadcasting, automatic emergency 

warmup July 158D 
Broadcasting, automatic program mon- 

itor Oct 124 
Broadcasting, limiting amplifier modi- 

fication Aug 190D 
Broadcasting, mobile tv pickup Sent 136D 
Broadcasting, multiplexed facsimile 

Oct 97 
remote -pickup receiver 

for Sept 102 
Broadcasting, so as to deny naviga- 

tional information Aug 94 
Broadcasting, tubes compared for In- 

duction heating Sept 183D 

Broadcasting, station costs, f -m and 
tv Mar 114 

Antenna, radiation pattern by photos 
May 89 

Antenna, sidefire helix for uhf-tv Aug 107 
Antenna, siting, by Kytoon Nov 196D 
Antenna, television, five station, Em- 

pire State Feb 66 
Application of tubes in heating equip- 

ment, Dailey & Scullin Oct 216D 
Arc, microwave, as electronic torch 

June 92 
Army walkie-talkie in mass produc- 

tion, Jurgen May 98 
Attenuator, magnetic, for microwaves 

Nov 270D 
Attenuator, single input, multiple out- 

put Feb 200D 
Audio amplifier damping, Mitchell Sept 128 
Audio -distortion measurement Sept 173D 
Audio -frequency impedance measure- 

ment Aug 138D 
Audio frequency measurement, using 

current transformers July 188D 
Author replies (answer to 152D May 

51), Meacham May 294D 
Automatic a -c bridges, Graham Feb 110 

Aug 309D 
Automatic audio level riding, Aber- 

nethy Aug 190D 
Automatic broadcast program monitor 

Oct 124 
Automatic calibration of radiosonde 

baroswitches, Haynes May 126 
Automatic GCA, McNaney Fob 82 
Automatic impedance matcher, True 

Dec 98 
Automatic (impedance) matching, 

Munzig Nov 340D 
Automatic sheet -folding machine. 

Walker Aug 138D 
Automatic stabilization of high -imped- 

ance d -c amplifiers, Smith Feb 124D 
Automatic time announcer Aug 170D 
Automatic tv sync lock, Leeds. July 99 
Autopilot for guiding jets in combat 

Apr 176D 
Auto-sembly of miniature military 

equipment, Danko & Lanzalotti.July 94 
Auxiliary current alters transistor 

characteristics, Skalnik, Reich, Gib- 
son & Flynn Sept 142D 

B 

Broadcasting, 

Broadcasting, 

Broadcasting, tv picture test Nov 
Broadcasting, tv, sync lock for July 
Broadcasting, uhf -tv, klystron for Oct 

C 

96 
99 

117 

Capacitance -change viscometer, Thick- 
ens Apr 116 

Capacitance, distributed, of inductor 
Nov 224D 

Capacitive slip ring for instrumenta- 
tion, Fischer & Coogan Jan 84 

Capacitor, adjustable temperature co- 
efficient Apr 218D 

Capacitor, standard, at r -f Oct 250D 
Capacitor', temperature -compensated, 

nomograph for Oct 132 
Calibration, automatic, baroswitches 

for radiosonde May 126 
Cathode -follower loudspeaker coupling, 

Fletcher & Cooke Nov 118 
Cathode, L -type, for high emission Aug 104 
Checking calibration of loop antennas. 

Gardiner Oct 140D 
Checking quality of aluminized screens. 

Evans July 1400 
Choosing industrial metal detectors, 

Schafer June 84 
Chromaticity diagram, color tv....Jan 78 
Chronograph, spark type and cro, for 

comparisons Apr 102 
Chronoscope, wide -range, electronic 

Sept 120 
Circuit printers for fiat and cylindrical 

surfaces Aug 178D 
Circuit wiring, of subminiature equip- 

ment July 94 
Civil defense communications, Mac- 

Donald June 94 
Close -differential thyratron relay, 

Baruch Nov 256D 
Color code (for bindings), Roberts 

Apr 154D, Oct 332D 
Color fundamentals for tv engineers, 

Part II, Fink Jan 78 
Color fundamentals for television engi- 

neers, Part III, Fink Feb 104 
Colorimeter, electronic tristimulus Aug 102 
Communications, civil defense plans 

June 94 
Communications, converter for signal 

generator Dec 118 
Communications, emergency, for de- 

fense Feb 74 
Communication, f -m civil-defense May 90 
Communications, filter for common an- 

tenna Dec 140D 
Communications, for civil defense July 88 
Communications, mobile, equipment 

design for July 102 
Communications, mobile equipment, 

frequency checking Nov 138D 
Communications, multiplex receiving 

decoder June 105 
Communications, passive reflector an- 

tenna Mar 130 
Communications, receiver, mobile. nar- 

row -band Jan 100 
Communications, transmitter -deviation 

test Feb 184D 
Communications, transmitter -receiver, 

f -m May 98 
Communications, transmitter testing 

Nov 106 
Communications, wire -to-radio inter- 

connection Mar 195D 
Compact digital differential analyzer 

Mar 244D 
Comparative analysis of color tv sys- 

tems, Loughren & Hirsch Feb 92 
Comparing outputs from precision time 

standards, Shaull & Kortman Anr 102 
Complementary filter permits antenna 

sharing Dec 140D 
Complex tone generator for deviation 

tests, Bramley Feb 184D 
Computer, analog, BEAC Feb 124D 
Computer, d -c amplifier for Oct 128 
Computer, digital differential analyzer 

Mar 244D 
Computer, electronic, using step multi- 

plier Aug 120 
Computer, IDA, desk -size differential 

analyzer Aug 216D 
Computer, memory, static magnetic 

Jan 108 
Coaxial -stub filter, Craig June 132 
Coil winding, in production lots Mar 117 
Community civil defense communica- 

tions plan, Harmon July 88 
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Conservation of critical materials, 
MacDonald Apr 

Constant -amplitude oscillator, Heki- 
mian July 

Constant -current sine -wave stimulator, 
Montgomery & Ward Apr 

Constructing the tricolor picture tube, 
Fink May 

Continuous film scanner for tv, Fink 
July 

Control, home heating, for spring and 
fall July 

Control, mill -feed, by acoustics July 
Controllable gas diode, Johnson May 
Controlled materials plan June 
Converter circuit for phase -shift tele - 

metering, Willey Aug 
Converter, gain -doubling, using pen- 

tode Jan 92, Apr 
Corrections (errata on 142D Apr 51), 

Gerber Sept 
Corrugated-waveguide band-pass fil- 

ters, Greene July 
Cosmic -ray radiosonde and teleme ter- 

ing system, Pomerantz Apr. 
Counter, for old paper currency Apr 
Counter, predetermined, with multiple 

output Feb 
Counting -rate meter, logarithmic July 
Crack locator, for ferromagnetic tubes 

Sept 
Cracks (comment on 92 Sept 51) 

Keinath Dec 
Crawler detects gun -barrel cracks, 

Kodis & Shaw Sept 
Crispening circuit for color tv, Fink 

Sept 
Cross -correlation, Palmer Apr 
Crossed bridges (comment on 110 Feb 

51) Aug 
Crowded -band mobile equipment, 

Davide & Foster July 
CRT, nonreflecting, for television.Jan 
Crystal diode, characteristics list Mar 
Crystal, piezoelectric, vibration ampli- 

tude Apr 142D, Sept 
Cueing tv production staff Nov 
Current regulator, for magnet Dec 
Current transformers for audio meas- 

urements, Fleming July 

D 

84 

164D 

230D 

86 

114 

171D 
136D 

106 
82 

140D 

306D 

326D 

117 

88 
160D 

122D 
208D 

92 

342D 

92 

85 
296D 

309D 

102 
97 

112 

326D 
110 
122 

188D 

Damping factor, in audio amplifler.Sept 128 
Data sampler, one -tube switching Jan 112 Datum stabilizer for radar -altimeter 

surveying, McCaffrey Feb 100 
D -C amplifier with reduced zero -offset, 

McAdam, Tarpley & Williams Aug 128 
D -C vtvm with two -stage feedback, 

Fleming Apr 181D 
Decoder, for multiplex communica- 

tions June. 105 
Defense communications in New York 

City, McKenzie Feb 74 
Defense Department plans for basic re- 

search, Zahl, Piore & Marchetti Aug 82 Degaussing coil, for neutralizing earth's 
field Sept 138D Degreaser, using ultrasonic vibrator 

Sept 168D 
Delay circuit, variable, for ranging.Oct 100 
Delay line, using barium titanate Dec 224D Delay line, lumped -constant, pulse 

stretcher June 129 Delay line, solid, ultrasonic signal June 122 Delay line, static magnetic Jan 108 Deltamax, magnetic core, rectangular hysteresis Jan 108 Design formulas (comment on 122D July 60) Apr 154D Detecting tramp metal In logs and iron 
ore, Clapp Mar 88, Oct 330D Deviation measurement, for f-m....Dec 248D Diaphete, Gaily Sept 324D Dielectric amplifier fundamentals, 
Vincent Dec 84 Dielectric heating, for shuttle bonding 

Aug 166D Dielectric, power -factor measurement 
Aug 224D Dielectrics made to order, von Hippel 
June 126 Differential analyzer uses plug-in units, 

Morrill June 222D Dipole formulas (comment on 88 Mar 
51), Thomas Oct 330D Direct -coupled amplifier starvation cir- 
cuits, Volkers Mar 126 Discriminator, frequency, Wien-br"dge, 
far servo Jan 162D Discriminator, linear, for f -m tele - metering June 113 Distortion measurement device, Klipsch 

Sept 173D Distributed amplifiers (comment on 
106 July 51), Kelly Oct 328D Distributed resistance ignition cable 

July 2040 
Dot arresting improves tv picture 

quality, Schlesinger Sept 96 Duality, in tube -transistor conversion 
Dec 128 

Due credit (correction to 186 Sept 50), 
Meahl Jan 262D 

E 
Earth's field compensator (front cover) 

Sept 138D Echo sounding, ultrasonic, for harbor 
sweeping Apr 192D Economical 5 -kw a -m transmitter, Webster May 115 

Electronic analysis of walking...June 212D 
Electronic Christmas tree Feb 214D 
Electronic control of veneer -peeling 

lathes, Jupe Apr 136D 
Electronic counting of old paper money 

Apr 160D 
Electronic drinkometer Nov 140D 
Electronic knitting -machine drive. June 136D 
Electronic music for four, Meacham 

Feb. 76, May 152D, May 294D 
Electronic organ (errata on 70 Jan 

51), Strassner July 278D 
Electronic protection for war plants, 

Atlee Aug 96 
Electronic research in the emergency 

program, White May 82 
Electronic shuttle -bonding technique 

Aug 166D 
Electronic switch for video frequencies, 

Price Nov 136D 
Electronic torch, Cobine & Wilbur.June 92 
Electronic weighing system Dec 136D 
Electronics aids sugar -beet growth 

Oct 240D 
Electronics quiz Jan 265D 
Electronics quiz Feb 292D 
Electronic quiz Mar 328D 
Electronics quiz Apr 292D 
Electronics quiz May 296D 
Electronics quiz June 292D 
Electronics quiz July 276D 
Electronics quiz Aug 310D 
Electronics quiz Sept 327D 
Electronics quiz Oct 333D 
Electronics quiz Nov 344D 
Electronics quiz Dec 342D 
Emergency broadcast pickup head, 

Vaccaro June 200D 
Emergency wire -line to radio circuits, 

Talley Mar 195D 
Engine analyzers (comment on 87 Oct 

50), Wheeler Feb 294D 
Equalizer chart, for a -f structures Nov 132 
Equivalence (comment on 192D Jan 

51), Middleton Apr 296D 
Errata (errata on 140D Mar 51), 

Bowers Apr 306D 
Errata (errata on 106 Mar 51), Bur- 

nett Apr 304D 
Erratum color fundamentals for tv en- 

gineers (errata 88 Dec 50) Mar 336D 
Even more queasy (comment on 286D 

Dec 60), Middleton Mar 154D 
Extended class -A audio, Sterling..May 101 
Extended Q -meter measurements. 

Lafferty Nov 126 
Extending range of light microscope 

with television Mar 1420 

F 

Facsimile, high-speed May 160D 
Facsimile, multiplexed f -m Oct 97 
Facsimile reproduction for AEC library 

service Mar 222D 
Familiar music (comment on 70 Jan 

51), Langer July 152D 
Feedback (comment on 142 Mar 51), 

McGregor June 298 
Feedback photometer speeds light 

measurements, Tyler Dec 92 
Ferrites, for magnetic tape recorder 

Apr 124 
Fidelity perception, television picture 

Jan 106 
Field intensity, loop calibration Oct 140D 
Field plotter, oscillographic, for micro- 

waves Sept 140D 
Field -power conversion (reference 

sheet), Perry Aug 134 
Field -sequential color companion, 

Cohen & Easton May 110 
Filament protection circuit, Swingle 

June 198D 
Filter, band-pass, mobile receiver.Jan 100 
Filter, band-pass, using corrugated 

waveguide July 117 
Filter, coaxial -cable stub June 132 
Filter, lattice -type, using crystals.Apr 129 
Filter, tone, electronic organ Jan 70 

July 152D, July 270D, July 278D 
Five -kw klystron uhf television trans- 

mitter, Crosby June 108 
Flat reflector for uhf systems, Royl- 

ston . Mar 130 
Floating -core capacitor afc system.Oct 270D 
Flow control, photoelectric, batch 

integrator Jan 178D 
F -M and tv station costs, Singleton Mar 114 
Focusing, for crt, using p -m devices 

Mar 94 
Frequency calibration, using Lissajous 

patterns Dec 260D 
Frequency characteristics of woven re- 

sistors, Williams & Robb Sept 260D 
Frequency checking of mobile equip- 

ment, Diehl & Statt Nov 138D 
Frequency comparator, instantaneous 

May 140D 
Frequency control, using feedback am- 

plifiers Mar 252D 
Frequency measurement, on production 

line Feb 97 
Frequency measurement, using scaler 

Dec 156D 
Frequency measurement, of transmis- 

sions, at Riverhead Mar 98 
Frequency meter, audio, Stroboconn 

Am- 115 
Frequency -modulation, deviation meas- 

urement Dec 248D 
Frequency -modulation, transistor mo- 

dulator for July 130 

Frequency standard, comparison 
methods, by time Apr 102 

Frequency Standard, Navy type LAM 
Dec 172D 

Fuel gage, capacitive July 138D 

G 
Gage, x-ray, for liquid level Oct 
Gain -doubling frequency converters, 

Aske Jan 92, Apr 
Gas -diode electronic organ, Strassner 

Jan 70, July 152D, July 270D, July 
Gated -bean[ mixer, Rubin & Boggs.Oct 
GEDA, differential analyzer June 
Geiger -counter pulse simulator. Pome- 

rantz Apr 
Generator, complex -tone, for f -m de- 

viation Feb 
Generator, millimeter waves Jan 
Generator, pulse, with variable delay 

Feb 
Generator, triggered -pulse, vhf Apr 
Government plana industry support, 

Whichard June 
Grading grinding wheels, Dustin...Apr 
Graphic recorders with fixed styli, 

Bark Mar 
Grinding wheel grader, using Strobo- 

conn Apr 
Growing quartz crystals for military 

needs, Walker Apr 
Guided -missile computer (front cover) 

Apr 

H 

1721) 

3060 

278D 
196D 
222D 

200D 

184D 
66 

218D 
93 

82 
116 

162D 

115 

96 

138 

Heat measurements on limping hog 
aid medical research Oct 

Heater hum in amplifiers Dec 
Heating, electronic, tube environment 

for Oct 
High -current dual -pulse physiologic 

stimulator, Sandow & Mostofsky.Nov 
High -definition black -and -white tele- 

vision system Jan 
High fidelity with small enclosures Dec 
High -frequency measurements (book 

review) Lebenbaum & Rockett..Sept 
High -frequency measurements (com- 

ment on 152D Sept 51) Hund Nov 
High -power uhf -tv klystron, Varian 

Associates Oct 
High-speed frequency counter.. Dec 
High-speed sampling techniques, Shep- 

ard Aug 
High -temperature adhesive -tape resis- 

tors Sept 
High -voltage pulse power supply, 

Brown May 
Highly stable v -t voltmeter, Scroggie 

Dec 
Home -heating control modification, 

Howe July 
Horizontally -polarized omnidirectional 

antenna, Breese & Thomas July 
Horn antennas for television, Morgan 

Oct 
How to produce good instruction man- 

uals, Anthony Sept 
How to set up an instruction manual 

department, Anthony June 
Hygrometer, photoelectric, uses mag- 

netic amplifier Nov 

142D 
192D 

216D 

114 

124D 
200D 

152D 

164D 

117 
156D 

112 

236D 

164D 

1420 

171D 

86 

84 

88 

100 

136D 

IDA, desk -type differential analyzer 
Aug 216D 

Ignition cable, with distributed resist- 
ance .7uly 204D 

Ignitron rectifiers for electric railroads 
Apr 194D 

Impedance compensation, Boucherot 
circuit May 206D 

Impedance matching, by network de- 
sign charts Sept 132 

Impedance matching, theoretical limi- 
tations Feb 234D 

Impedance measurement at audio fre- 
quencies, Klipsch Aug 138D 

Impedance measurement, by sweep 
technique Aug 110 

Implosion effect on tv picture tube.Apr 172D 
Improved antenna pattern measure- 

ment facilities, Scheldorf Mar 138D 
Improved high -frequency cable Nov 192D 
Improved pulse stretcher, Craib..June 129 
Improved Ramberg vacuum -tube ac- 

celeration pickup Feb 120D 
Improved sync (comment on 114 Jan 

51), Frieborn Sept 328D 
Improved telephone set June 2,040 
Improved terratex July 196D 
Improved vertical synchronizing sys- 

tem. Moses Jan 114, Sept 323D 
Improving a film -camera chain, Audi - 

tore Dec 103 
Improving industrial control design, 

Vedder May 104 
Improving loudspeaker response with 

motional feedback, Tanner Mar 142D 
Improving program limiter perform- 

ance, Howe Sept 108 
Increased safety for safes, Forbes June 138D 
Incremental delay pulse generator, 

Montgomery Feb 218D 
Independent control of selectivity and 

bandwidth, Villard Apr 121 
Inductance, of woven resistors Sept 280D 
Induction heater. 70 -mc, for metal 

sputtering Apr 126 
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Induction heating tube selection for 
Sept 

Inductor, distributed capacitance of 
Nov 

Industrial control, design improvement 
May 

Industrial control, thyratron circuit 
design Mar 103, Apr 

Industrial metal detector design, 
Schaf er Nov 

Industrial tristimulus color matcher, 
Bentley Aug 

Inexpensive analog computer Feb 
Interference, adjacent -channel, re- 

ceiver and transmitter to eliminate 
July 

Interference, on tv, from receiver Nov 
Internal television receiver interfer- 

ence, Amos & Heiser Nov 
Intrusion alarm system Sept 
Instantaneous peak voltmeter June 
Ionospheric cross modulation, Mather 

Sept It is to laugh (comment on 65 June 
50), Armstrong Jan 

J 

Junction transistor, Fink & Jurgen 
Nov 

K 

Meteorology, robot weather station.Aug 232D 
1881) Meter, dynamometer, using d' -c ampli- 

fier Jan 122D 
224D Mica substitute, improved terratex 

July 19613 
104 Microphonics, subminiature tubes 

(cover) Feb 1221) 
8041) Microscope, electron, permanent -mag- 

net type Jan 86 
86 Microscope, using television link Mar 142D 

Microwave generator with crystal con - 
102 trot, Marshall Nov 92 

124D Microwave radar antenna, Chait Mar 103 
Military electronic equipment Mar 87 
Military requirements for subminiature 

102 tubes, Fahnestock Apr 108 
122 Millimeter waves (survey), Pierce. Jan 66 

Millimicrosecond oscillography, Yu, 
122 Kallmann & Christaldi..July 106, Oct 328D 

2161) Miniature radar transponder beacon. 
216D Butts Sept 104 

Miniature traveling -wave tube, Adler 
252D Oct 110 

Minimum -loss matching pads (refer - 
136D ence sheet), Bregar Feb 118 

Mixed (comment on 65 Dec 50) Lester 
Aug 306D 

Mixed ferrites for recording heads, 
Herr Apr 124 

Mixed -highs, in color television Feb 92 
Mixer, gated -beam, using 6BN6 tube 

Oct 1961) 
Mixer harmonic chart (reference sheet) 

Brown Apr 132 
Mobile ionosphere station June 1401) 
Mobile transmitter testing set, Kent 

Nov 106 
Mobilization program, summary Apr 82 
Modern frequency -measuring installa- 

tion, Taylor & Rundquist Mar 98 
Modified butterfly uhf -tv converter, 

Slate, Van Duyne & Mannerberg Oct 92 
117 Modified Wellman circuit with voltage 

feedback, Shimizu June 208D 
112 Modulation, audio limit amplifier to 
108 reduce Sept 108 

Modulation, phase -to -amplitude, for 
broadcasting May 116 

Modulator, phase, using bridged-T Sept 268D 
More information (comment on 116 

Aug 48) Baum Oct 154D 
More references (correction to 76 Sept 

50), Stockman Feb 136D 
Motional feedback (comment on 298D 

June 51) Lowell Dec 334D 
Motor, servo power calculation Mar 134 
Motor control, electronic, for knitting 

machine June 1361) 
Motor control, by load -driven tacho- 

meter Apr 136D 
Motor control, remote positioning sys- 

tems July 92 
Motor control, for wind-up roll Jan 105 
Multiple -channel d -c amplifier, Gold- 

berg May 1881D 
Multiple -output predetermined counter. 

Gerlough & Kaiser Feb 1221) 
Multiplexed broadcast facsimile, Hogan 

& Smith Oct 97 
Multiplexing klystrons, Firestone Sept 112 

82 

Klystron, high -power, for uhf -tv. , .Oct 
Klystron, multiplexing with cavities 

Sept 
Klystron television transmitter...June 

L 

Latest developments in ultrasonics, 
Laufer Mar 82 Lattice -type crystal filter, Lowrie Apr 129 

Level indicator, magnetic July 178D 
Lifeboat, radio -controlled Aug 1361) Light detector, neon -diode, relaxation 

oscillator Jan 18013, Mar 3261) Linear discriminator for f -m telemeter- 
ing, Sloughter & Ellis June 113 Load sharer for welder ignitrons, 
Chute Feb 71 

Lock, servomechanical, for safes..June 1381) Locked -in oscillator for tv sound. Cor- rington Mar 120 Logarithmic counting rate meter, 
Goodyear July 208D Loose-leaf Electronics? (comment on 
154D Apr 51) Oct 3321) Loran, Argyle Oct 3321) Loudspeaker, direct -coupled to cath- 
ode -follower Nov 118 Loudspeaker, improvement, with mo- 
tional feedback Mar 142D Loudspeaker, R -J, using small enclos- 
ure Dec 200D Low -reflection picture tubes, Szegho, 
Amdursky & Reed Jan 97 Luxemburg effect, KYW-WRVA obser- vations Sept 252D 

M 
Magnet current regulator, Nygard 

Dec Magnetic attenuator Nov Manual, instruction, organizing a de- partment June Manual, instruction, for equipment 
Sept Material -saving picture tube, Swedlund 

& Saunders Apr 
Maxson, not Maxon (correction to 102 

Oct 50) Jan Measurement, of nonlinear devices, by voltmeter ammeter Mar Measuring distributed capacitance of 
coils, Connor Nov 

Measuring flyback filament voltage, 
Cantor Sept 

Measuring maximum frequency devia- 
tion, Rockwell Dec Measuring muzzle velocity July Measuring power factor of low -loss di- 
electrics, Dalke & Powell Aug Measuring thickness of thin coatings 
by backscattering Apr 

Measuring vector relationships, Yu 
July 

Medical electronics, Montgomery July 
MERB-tube scanner for sampling 

Aug 
Metal detector, design criteria Nov 
Metal detector, Industrial, type survey 

June 
Metal detector, for logs and iron ore 

Mar 88, Oct 
Metal evaporator uses high -frequency 

heating, Picard & Joy Apr 

122 
2701) 

100 

88 

118 

2621) 

240D 

224D 

2241) 

2481) 
180D 

2241) 

226D 

124 
152D 

N 
Navigation aid, GCA, automatic.... Feb 82 
Navy primary standard frequency 

meter, Carroll Dec 172D 
Need for improvement in selenium 

rectifiers, Cataldo Mar 1821) 
Network design charts, Foley Sept 132 
Network, L -type, minimum-loss Feb 118 
New accuracy in speed -of -light 

measurements Jan 200D 
New analog computer, Bosworth Aug 216D 
New cathode design improves tube 

reliability, Hill Aug 104 
New damper diode, Bareiss Oct 2621) 
New high-speed facsimile system May 160D 
New military aids, Statt Mar 87 
New Navy radio telescope nears com- 

pletion Apr 140D 
New photoelectric register controls, 

Chute May 92 
New uhf resnatron designs and appli- 

cations, Harris Oct 86 
New version of Schering bridge, Jupe 

Feb 2141) 
Noise figure standards May 2141) 
Nothing new, (comment on 92 Jan 51) 

Apr 3061) 
Novel application for neon diodes, 

Gottleib Jan 1801), Mar 326D 
Novel pressure -measuring method..Jan 190D 
Null indicator, using crt Oct 1361) 
Nylon tubing for thermistors Oct 212D 

o 
Operation of electrodynamometer in- 

struments through amplifiers, Hoover 
Jan 

Organ, electronic, neon -lamp Jan 
July 162D, July 2701), July 

112 Oscillator, a -f sweeping Oct 
86 Oscillator, blocking, for trigger pulses 

Apr 
84 Oscillator, with constant amplitude 

output July 
3301) Oscillator, c -w or pulse, at vhf Anr 

Oscillator, microwave, crystal -con - 
126 trolled Nov 

1221) 
70 

278D 
114 

198D 

1641) 
93 

92 

Oscillator, multivibrator, to simulate 
G -M pulses Apr 200D 

Oscillator, pressure -sensitive, for sta- 
bilizer Feb 100 

Oscillator, relaxation thyratron, music 
Feb 76, May 152D, May 294D 

Oscillator, sine -wave stimulator. Apr 230D 
Oscillator, square -wave, using 6BN6 

clipper July 128 
Oscillograph field plotter, Susskind & 

Perrins Sept 140D 
Oscillograph, for millimicrosecond 

pulses July 106, Oct 3281) 
Oscillograph, multiple, for strain gages 

Sept 117 

P 

Parallel -connected magnetic amplifier 
Nov 1401) 

Pattern calculator for a -m, Mather 
Apr 100 

Permanent -magnet electron micro- 
scope, Reisner & Zollers Jan 86 

Personnel, for research Dec 82 
Phase angle, shown by cro display 

Feb 226D 
Phase modulator, bridged -T type Sept 268D 
Phase -sequence indicator May 1721) 
Phasemeter, for complex voltage 

measurement July 124 
Phosphor -strip tricolor tube, Fink Dec 89 
Photo radiation patterns, Goebel May 89 
Photoelectric devices and applications 

Nov 2001) 
Photoelectric dew -point hygrometer, 

Walker Nov 136D 
Photoelectric neon diodes (comment on 

180D Jan 51), Pallatz Mar 3261) 
Photoelectric servo control May 118 
Photometer, for comparison measure- 

ment Dec 92 
Phototube, multiplier, as scintillation 

counter May 218D 
Phototube, semitransparent Sb-Ce Jan 1261) 
Physiology, lapping rate of animals Nov 140D 
Pickup, transcription, for emergency 

use June 2001) 
Picture generator for color television, 

Burr, Stone & Noyer Aug 116 
Picture tube, electrostatic focus Apr 118 
Picture -tube language Dec 1381) 
Picture -tube performance, Hoagland 

May 123 
Picture tubes, tests for aluminized 

July 1401) 
Planned placement of materials and 

tools speeds wiring (cover) Dec 1381) 
Planning coil production. Sullivan Mar 117 
Plans for compatible color television. 

Fink Aug 90 
Plant protection, military security 

June 88 
Plasmatron, gas diode, grid -controlled 

May 106 
Plug-in beam Nov 2761) 
P -M focus devices for picture tubes, 

James & Capodanno Mar 94 
Pocket ear, tv studio cueing with Nov 110 
Position indicator July 1781) 
Potentiometer, r -f microvolts June 230D 
Power -density to field -strength chart 

Aug 134 
Power -factor measurement, of dielec- 

trics Aug 2241) 
Power supply, high -voltage, pulsed, 

adjustable May 164D 
Power supply, regulated. for bias..Dec 1361) 
Power supply, regulated, for 20 -amp 

load Dec 109 
Power -supply, termination of zero im- 

pedance Aug 2401) 
Power supply, vibrator, for railroads 

Mar 216D 
Precision measurement of shaft speeds, 

Riley Oct 104 
Precision vr tube tester Jan 174D 
Predicting performance of uhf and shf 

systems, Slusser June 116 
Pressure measurement, thermistor- 

thyratron circuit Jan 1901) 
Printed circuits (comment on 1781) Aug 

51) Shurley Dec 336D 
Printer, for circuits, on flat or curved 

surfaces Aug 1781) 
Problems in mobile tv, Pores Sept 1361) 
Process control, ratio -product, thyra- 

tron Jan 2021) 
Production -line frequency measure- 

ments, Kent Feb 97 
Production planning speeds military 

orders, Fahnestock July 82 
Production technique, holding jig used 

as Nov 220D 
Progress in dot -sequential color tv, 

Fink Feb 80 
Propagation, effect of rain at shf June 116 
Propagation, light -speed determina- 

tion, by microwaves Jan 2001) 
Propagation, measurement, automatic 

recorder Jan 75 
Propagation, mobile ionosphere sta- 

tion June 140D 
Propagation, at uhf and shf June 116 
Pulse generator, synchronized, for 

photography Oct 1ß4D 
Pulse -length measurement, by chrono - 

scope Sent 120 
Pulse -sharpening circuit July 1621) 
Pulse stretcher, delay line June 129 
Pulse -width discriminator, Gerlach & 

Schover June 101 
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Q 

Q -meter, using transformer to extend 
range Nov 

Q multiplier, cathode follower with 
feedback May 

Quartz crystals, by artificial growth 
Apr 

Quick -acting optical shutter, Jupe Dec 

R 

126 

130 

96 
204D 

Radar, antenna, special polarization 
Mar 

Radar, miniature transponder beacon 
Sept 

Radar pictures California harbor Oct 
Radar test generator, Stull Apr 
Radiation detector, using cadmium - 

sulfide crystal Aug 
Radio to save lives Aug 
Radioactive snow gage telemeter Feb 
Radioactivity in textile production 

Jan 
Radio -frequency micropotentiometer 

June 
Radio frequency for a synchrocyclo- 

tron, Poté Nov 
Radiographic examination of tubes 

Nov 
Radiosonde, cosmic -ray research Apr 
Ratio and product control by shield - 

grid thyratrons, Spitzer Jan 
Receiver, color -companion, field - 

sequential May 
Receiver, converter for uhf -tv Oct 
Receiver, locked -oscillator f-m Mar 
Receiver, mobile, adjacent -channel re- 

jection Jan 
Receiver, subminiature, for low fre- 

quency July 
Receiver, television, damper diode for 

Oct 
Receiver, television, minimum of criti- 

cal materials Apr 
Receiver, television, p -m devices Mar 
Receiver, tv, internal interference Nov 
Receiver, 26 -mc, for remote pickup 

Sept 
Recorder, for counting sparks at high 

voltage Nov 
Recorder, graphic, with special stylus 

Mar 
Recorder, magnetic tape, with ferrite 

heads Apr 
Recorder, for speech study Dec 
Recorder, for stress and strain.. -Aug 
Recording, magnetic -tape, speed con- 

trol July 
Rectifier, ignitron, for railroad traction 

Apr 
Rectifier, selenium, military require- 

ments Mar 
Reducing transmitter out time, Green- 

wood July 
Refrigeration for amplifiers Sept 
Register control, photoelectric, side 

and web -register May 
Regulated bias supply, May & Skainik 

Dec 
Relay, thyratron -controlled, design for 

Nov 
Remote control of positioning motors, 

Chute July 
Remote control, stereo television view- 

ing Jan 
Remote pickup broadcast receiver, 

Kelley Sept 
Research, basic, is the Defense Dept 

Aug 
Research, electronic, in emergency pro- 

gram May 
Resistance -coupled amplifier band- 

width, Lippmann Jan 192D, Apr 
Resistor, on adhesive tape Sept 
Resistor, high -temperature Sept 
Resistor, inductance of woven -type 

Sept 
Resnatron, uhf amplifier Oct 
Resonator, wide -range, for vhf and uhf 

May 
R -F amplifier for uhf television tuners, 

Tyson & Weissman Oct 
R -F standard capacitors for minute 

increments, Conner Oct 
Rho Phi Epsilon (comment on 81 Mar 

51), Goldsmith June 
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Welder control, ignitron load sharer 

Feb 
Wide -band amplifier for central an- 

tenna installations, Crawley Feb 
Wide -band converter for signal genera- 

tor, Hill Dec 
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Lowell. H. H., Motional feedback (com- 

ment on 298D June 51) Dec 334D 
Lowrie, R., Lattice -type crystal filter 

Apr 129 

.Jacobs, J. E., Beam stabilizer for in- 
dustrial x-rays Aug 125 

Jacobs, J. E., & Wilson, X-ray liquid - 
level gage Oct 172D 

James, K., & Capodanno, P -M focus 
devices for picture tubes Mar 94 

Johnson, D. S. & Fowler, Servo guider 
for solar telescopes May 118 

Johnson, E. O., Controllable gas diode 
May 106 

Johnston, H. R.. Hermanson & Hull, 
Stereo television for remote con- 
trol Jan 120D 

Joy, J. E. & Picard. Metal evaporator 
uses high -frequency heating Apr 126 

Jupe, J. H., Electronic control of ve- 
neer -peeling lathes Apr 136D 

Jupe, .7. H., New version of Schering 
bridge Feb 2140 

Jupe, J. H., Quick -acting optical shut- 
ter Dec 204D 

Jupe, J. H., Unusual photoelectric ap- 
plications Nov 200D 

Jurgen, R. K.. Army walkie-talkie in 
mass production May 98 

Jurgen, R. K., & Fink. Junction tran- 
sistor Nov 82 

Jurgen. R. K., Sound waves test 
cylinder heads Oct 90 

K 

Kaiser, H. R. & Gerlough, Multiple - 
output predetermined counter Feb 

Kallmann, H. E., Yu, & Christaldi, 
Millimicrosecond oscillography July 

Oct 
Kaufman, A. B., Simple phase - 

sequence indicator May 
Kear, F. G. & Hanson, Television totem 

pole Feb 
Kelnath, G., Cracks (comment on 92 

Sept 51) Dec 
Kelley, A. A., Remote pickup broad- 

cast receiver Sept 
Kelly, G. G., Distributed amplifiers 

(comment on 106 July 51) Oct 
Kent, G. J., Mobile transmitter test- 

ing set Nov 
Kent, G. J., Production -line frequency 

measurements Feb 
Kincaid, M., Alden & Hanna, Static 

magnetic memory for low-cost com- 
puters Jan 

Kodis, R. D., & Shaw, Crawler detects 
gun -barrel cracks Sept 

Koros, L. L., & Schwartz, Transistor 
frequency modulator circuit July 

Kortman. C. M. & Shaull, Comparing 
outputs from precision time stand- 
ards Apr 

122D 

106 
328D 

172D 

66 

342D 

102 

328D 

106 

97 

108 

92 

130 

102 

M 

McAdam, W., Tarpley & Williams, 
D -C amplifier with reduced zero - 
offset Aug 128 

McCaffrey, B. I., Datum stabilizer for 
radar -altimeter surveying Feb 100 

McCaffrey, B. I., Siting microwave an- 
tennas by helicopter Sept 82 

MacDonald, J. K., Simplified antenna 
pattern plotting Dec 114 

MacDonald, W. W Civil defense 
communications June 94 

MacDonald, W. W., Conservation of 
critical materials Apr 84 

MacDonald, W. W., Washington report 
Apr 82 

McGregor, R. B., Feedback (comment 
on 142 Mar 51) June 298 

McKenzie, A. A., Automatic broadcast 
program monitor Oct 124 

McKenzie, A. A., Defense communica- 
tions in New York City Feb 74 

McKenzie, A. A.. War -emergency op- 
eration of broadcast stations Aug 94 

McNaney, J. T., Automatic GCA Feb 82 
Magnuski, H., Adjacent -channel rejec- 

tion receiver Jan 100 
Mannerberg, E. F.. Slate & Van Duyne, 

Modified butterfly uhf -tv converterOct 
92 

Marchetti. J. W., Zahl & Piore, De- 
fense Department plans for basic re- 
search Aug 82 

Markus, J., Semiconductor diodes Mar 112 
Marshall, W. F., Microwave generator 

With crystal control Nov 92 
Mather, G. R., Ionospheric croes modu- 

lation Sept 252D 
Mather, G. R., Pattern calculator for 

a -m Apr 100 
May, J. C., & Skalnik, Regulated bias 

supply Dec 136D 
Meacham, L. A., Electronic music for 

four Feb 76, May 152D, May 294D 
Meahl. H. R., Due credit (correction 

to 186 Sept 50) Jan 262D 
Mehrbach, E., & Sayer, UHF transmit- 

ter uses beer -barrel cavity Dec 126 
Middleton, R. G., Equivalence (com- 

ment on 192D Jan 51) Apr 296D 
Middleton, R. G., Even more queasy 

(comment on 286D Dec 60) Mar 154D 
Middleton, R. G., Thermal shunt (com- 

ment on 176D July 51) Nov 344D 
Mitchell, R. M., Audio amplifier damp- 

ing Sept 128 
Montgomery, G. F., Incremental delay 

pulse generator Feb 218D 
Montgomery, G. F., & Sulzer, Wide - 

range resonators for vhf and uhf 
May 200D 
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Montgomery, L. H., & Ward, Constant - 
current sine -wave stimulator.... Apr 230D 

Montgomery, L. H., Medical electronics 
July 152D 

Morgan, D. O., Horn antennas for tele- 
vision .Oct 84 

Morrill, C. D., Differential analyzer 
uses plug-in units June 222D 

Moses, R. C., Improved vertical syn- 
chronizing system Jan 114, Sept 323D 

Mostofsky, D., & Sandow, High -cur- 
rent dual -pulse physiologic stimu- 
lator Nov 114 

Munzig, A. L., Automatic (impedance) 
matching Nov 340D 

N 

Noyer, R. O., Burr & Stone, Picture 
generator for color television Aug 

Nygard, J. C., Magnet current regu- 
lator Dec 

o 

116 

122 

Orman, L. M., & Callahan, Barium tita- 
nate delay lines Dec 224D 

P 

Pallatz, H., Photoelectric neon diodes 
(comment on 180D Jan 61) Mar 326D 

Palmer, W., Cross -correlation Apr 296D 
Perrins, A. R., & Susskind, Oscillo - 

graph field plotter Sept 140D 
Perry, R. E., Field -power conversion 

(reference sheet) Aug 134 
Picard, R. G. & Joy, Metal evaporator 

uses high -frequency heating Apr 126 
Pierce, J. R., Millimeter waves (sur- 

vey) Jan 66 
Piore, E. R., Zahl & Marchetti. De- 

fense Department plans for basic re- 
search Aug 82 

Pomerantz, M. A., Cosmic -ray radio- 
sonde and telemetering system Apr 88 

Pomerantz, M. A., Geiger -counter 
pulse simulator Apr 200D 

Pores, E. B., Problems in mobile tv 
Sept 136D 

Poté, A. J., Radio frequency for a 
synchrocyclotron Nov 100 

Powell, R. C., & Dalke, Measuring 
power factor of low -loss dielectrics 

Aug 224D 
Price, R. L., Electronic switch for 

video frequencies Nov 136D 

R 

Radcliffe, F. E., Traveling -wave am- 
plifier measurements Aug 110 

Raisbeck, G., Transistor circuit design 
Dec 128 

Reed, W. O., Szegho & Amdursky, 
Low -reflection picture tubes Jan 97 

Reich, H. J., Gibson, Flynn, & Skalnik, 
Auxiliary current alters transistor 
characteristics Sept 142D 

Reisner, J. H. & Zollers, Permanent- 
magnet electron microscope Jan 86 

Richards, R. S., Simple trigger gen- 
erator Apr 198D 

Riley, O. V., Precision measurement 
of shaft speeds Oct 104 

Robb, E. J., & Williams, Frequency 
characteristics of woven resistors 

Sept 260D 
Roberts, R. S., Color code (for bind- 

ings) Apr 154D. Oct 332D 
Rockett, F. H., Jr., & Lebenbaum, 

High -frequency measurements (book 
review) Sept 152D 

Rockwell, R. G., Measuring maximum 
frequency deviation Dec 248D 

Rosenthal, L. A., Wide -range sweeping 
oscillator Oct 114 

Roush, R. G., Wide -range electronic 
chronoscope Sept 120 

Roylston, T., Flat reflector for uhf 
systems Mar 130 

Rubin, S., & Boggs, Gated -beam mixer 
Oct 196D 

Rundquist, E. C., & Taylor. Modern 
frequency -measuring installation 

Mar 98 

S 

Sandow, A., & Mostofsky, High -Cur- 
rent dual -pulse physiologic stimu- 
lator Nov 114 

Saunders, R., Jr., & Swedlund, Ma- 
terial -saving picture tube Apr 118 

Sayer, W. H., Jr., & Mehrbach, UHF 
transmitter uses beer -barrel cavity 

Dec 126 
Schafer, C. R., Choosing industrial 

metal detectors June 84 
Schafer, C. R., Industrial metal de- 

tector design Nov 86 
Scheldorf, M. W., Improved antenna 

pattern measurement facilities Mar 138D 
Schillo, T. B., Airborne submarine de- 

tection systems Aug 88 
Schlesinger, K., Dot arresting improves 

tv picture quality Sept 96 
Schover, D. S., & Gerlach, Pulse -width 

discriminator June 105 
Schroeder, A. C., Simultaneous systems 

(comment on 70 Sept 50) Mar 154D 
Schwartz, R. F., & Koros, Transistor 

frequency modulator circuit July 130 
Scroggie, M. G., Highly stable v -t volt- 

meter Dec 142D 
Scullin, C. H., & Dailey, Application 

of tubes in heating equipment...Oct 216D 
Scullin, C. H., & Dailey, Tube selection 

for heating equipment Sept 188D 
Seigle, R. K., Television streaking test 

set Nov 96 
Shaull, J. M. & Kortman, Comparing 

outputs from precision time stand- 
ards Apr 102 

Shaw, R., & Kodis, Crawler detects 
gun -barrel cracks Sept 92 

Shepard, B. R., High-speed sampling 
techniques Aug 112 

Shimizu, S., Modified Wallman circuit 
with voltage feedback June 208D 

Shumard, C. C., & Vance, Superregu- 
lated power supplies Dec 109 

Shurley, F., Printed circuits (comment 
on 178D Aug 51) Dec 336D 

Singleton, R. C., F -M and tv station 
costs Mar 114 

Skalnik, J. G., Reich, Gibson, & Flynn, 
Auxiliary current alters transistor 
characteristics Sept 142D 

Skalnik, J. G., & May, Regulated bias 
supply Dec 136D 

Slate, M. W., Van Duyne & Manner - 
berg, Modified butterfly uhf -tv con- 
verter Oct 92 

Sloughter, G. S., & Ellis, Linear dis- 
criminator for f -m telemetering.June 113 

Slusser, E. A., Predicting performance 
of uhf and shf systems June 116 

Smith, F. R., Automatic stabilization 
of high -impedance d -c amplifiers 

.Feb 124D 
Smith, J. W., & Hogan, Multiplexed 

broadcast facsimile Oct 97 
Spitzer, C. F., Ratio and product con- 

trol by shield -grid thyratrons Jan 202D 
Statt, C. J., & Diehl, Frequency check- 

ing of mobile equipment Nov 138D 
Steiner, F., Design formulas (comment 

on 122D July 50) Apr 154D 
Sterling, H. T., Extended class -A audio 

May 101 
Stockman, H., More references (correc- 

tion to 76 Sept 50) Feb 136D 
Stone, W. R., Burr & Noyer, Picture 

generator for color television Aug 116 
Strassner, R. M., Gas -diode electronic 

organ Jan 70, July 152D, July 270D 
July 278D 

Stull, K. S., Radar test generator..Apr 93 
Sullivan, C. E., Jr., Planning coil pro- 

duction Mar 117 
Sulzer, P. G., Tuning systems employ- 

ing feedback amplifiers Mar 252D 
Sulzer, P. G., & Montgomery, Wide - 

range resonators for vhf and uhf 
May 200D 

Susskind, C., & Perrins, Oscillograph 
field plotter Sept 140D 

Swedlund, L. E. & Saunders, Material - 
saving picture tube Apr 118 

Swingle, J. F., Jr., Filament protec- 
tion circuit June 198D 

Szegho, G. S., Amdursky & Reed, Low- 
reflectiony.icture tubes Jan 97 

T 

Talley, D., Emergency wire -line to 
radio circuits Mar 195D 

Tanner, R. L., Improving loudspeaker 
response with motional feedback 

Mar 142D 
Tanner, R. L., Theoretical limitations 

to impedance matching Feb 234D 
Ta 'dey, R., McAdam & Williams, D -C 

amplifier with reduced zero -offset 
Aug 128 

Taylor, H. A., & Rundquist, Modern 
frequency - measuring installation 

Mar 98 
T" 'kens, R. W., Capacitance -change 

viscometer Apr 116 
Thomas, L. R., Vibrator power sup- 

plies for railroads Mar 216D 
Thomas, R., & Brasse, Horizontally - 

polarized omnidirectional antenna 
July '86 

Thomas, T. S. E., Dipole formulas 
(comment on 88 Mar 51) Oct 330D 

Trimmer, J. D., & Bevis, Spark outage 
recorder for high -voltage systems 

Nov 244D 
True, V., Automatic impedance matcher 

Dec 98 
Turner, G. E., And, it works (com- 

ment on 70 Jan 61) July 270D 
Tyler, J. E., Feedback photometer 

speeds light measurements Dec 92 
Tyson, B. F., & Weissman, R -F am- 

plifier for uhf television tuners Oct 106 

u 
Ulrich, C. W., Single -input attenuators 

with multiple outputs Feb 200D 
Updale, E., A -M or f -m for British 

vhf broadcasting - Aug 168D 

V 

Vaccaro, A., Emergency broadcast 
pickup head June 200D 

Van Allen, L. N., Simplified electronic 
switch for oscilloscopes Apr 136D 

Van Duyne, J. P., Mannerberg & Slate, 
Modified butterfly uhf -tv converter 

Oct 
Vance, A. W., & Shumard, Superregu- 

lated power supplies Dec 
Varian Associates, High -power uhf -tv 

klystron Oct 
Vedder, E. H., Improving industrial 

control design May 
Villard, O. G., Jr., Independent con- 

trol of selectivity and bandwidth 
Apr 

Vincent, A. M., Dielectric amplifier 
fundamentals Dec 

Volkers, W. K., Direct -coupled ampli- 
fier starvation circuits Mar 

von Hippel, A. R., Dielectrics made to 
order June 

W 

92 

109 

117 

104 

121 

84 

126 

126 

Wagner, H. M., Tube characteristic 
tracer using pulse techniques Apr 

Walker, A. C., Growing quartz crystals 
for military needs Apr 

Walker, F. J., & Kretach, Speed -con- 
trolled switch July 

Walker, R. C., Automatic sheet -folding 
machine Aug 

Walker, R. C., Photoelectric dew -point 
hygrometer Nov 

Ward, J. W., & Montgomery, Constant - 
current sine -wave stimulator Apr 

Webster, N. D., Economical 5 -kw a -m 
transmitter May 

Weissman, J. G., & Tyson, R -F ampli- 
fier for uhf television tuners Oct 

Wheeler, J. W., Engine analyzers 
(comment on 87 Oct 50) Feb 

Whichard, W. B., Jr., Government 
plans industry support June 

White, W. C., Solving the research 
manpower problem Dec 

White W. C., Additional "trolls"(addenda 

to 112 May 60) June 
White, W. C., Electronic research in 

the emergency program May 
Wilbur, D. A., & Cobine, Electronic 

torch June 
Willey, F. G., Converter circuit for 

phase -shift telemetering Aug 
Williams, A., Jr., McAdam & Tarpley, 

D -C amplifier with reduced zero - 
offset Aug 128 

Williams, L. E., & Robb, Frequency 
characteristics of woven resistors 

Sept 
Wilmotte, R. M., Accurate instan- 

taneous frequency comparison May 
Wilson, R. F., & Jacobs, X-ray liquid - 

level gage Oct 

Y 

110 

96 

112 

138D 

136D 

230D 

115 

106 

294D 

82 

82 

218D 

82 

92 

140D 

260D 

140D 

172D 

Yeiser, J., Wien bridge as frequency - 
shift servo Jan 162D 

Yu, Y. P., Measuring vector relation- 
ships July 124 

Yu, Y. P., Kallmann, & Christaldi, 
Millimicrosecond oscillography July 106 

Oct 328D 

Z 

Zahl, H. A., Piore & Marchetti, Defense 
Department plans forbasic research 

Aug 82 
Zollers, S. M. & Reisner, Permanent- 

magnet electron microscope Jan 86 
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AGR-9951 5870 

$1 10.o 

AIMPEREX tubes 
Specifically designed for grid -control 
operation at peak anode voltages as high 

as 21,000 v. for heavy duty INDUSTRIAL 

uses and high power TRANSMITTERS with 

outputs to (3 phase full wave) 

CATHODE 
Direct(/ Heated, Oxide Coated 

MAXIMUM PEAK ANODE VOLTAGE 
Inverse 
Forward 

CONDENSED MERCURY TEMPERATURE 
LIMITS (centigrade) 

MAXIMUM PLATE CURRENT (Amperes) 
Peak 
Average 

FREQUENCY RANGE (cps) 

FILAMENT VOLTAGE 

FILAMENT CURRENT (amperes) 

TUBE VOLT ,GE DROP (volts, approx.) 

Re -tube 
With 

AMPEREX 

AGR-9951 /5870 

2 7,000 10,000 
27,000 10,000 

+30° to +40° +25° to +60° 

THREE -ELECTRODE, MERCURY VAPOR " 

RECTIFYING TUBES 
with NEGATIVE CONTROL characteristicslimik o 

10 
2.5 

25 to 15) 

5.0 

15 

14 
(lb = 10 amperes) 

GENERAL CO 
25 

20 

15 

10 

5 

AGR-9950/5869 

13,000 10,000 
13,000 10,000 

+25° to +55° +25° to +60° 

4 
1 

25 to 150 

5.0 

6.5 

15 
(lb =4 amperes) 

AR CTERISTICS 

60° to 25° C. i 
-30 

AMPEREX ELECTRONIC CORP. 
25 WASHINGTON STREET, BROOKLYN 1, N. Y. 

In Canada and Newfoundland: Rogers Majestic Limited 
11-19 Brentcliffe Road, Leaside, Toronto, Ontario, Canada 

20 -10 
AGR-9951/5870 

D -C CONTROL -GRID 

VOLTAGE IN VOLTS 
Data sheets and charts 

avallabl.2 on request 

0 



The Fountainhead of Modern Tube Development is RCA 
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For further tech- 
nical data or design 

assistance on any RCA pulse 
tube, write RCA, Commercial Engi- 

neering, Section 42LR, Harrison, N. J., or 
contact the RCA Field Office nearest you. 

FIELD OFFICES: (EAST) Humboldt 5-3900, 415 S. 5th St., Harrison, N.J. 
(MIDWEST) Whitehall 4-2900, 589 E. Illinois St., Chicago, Ill. (WEsT) 

Madison 9-3671, 420 S. San Pedro St., Los Angeles, Calif. 

RADIO CORPORATION of AMERICA 
ILICIRON TUBES HARRISON. N- J. 


