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Since its inception, the designs of the UTC Engineering 
Department have set the standard for the transformer field. 

Hum Balanced Coll Structure: Used by UTC in 

practically all high fidelity designs. . . . Hum 

balanced transformers are now accepted as 

standard practice in the transformer field. 

Linear Standard 
Audio Units: Flot 
from 20 to 20,000 
cycles...A goal no 

others have met. 
IRIVUENCv IN CYCLES PIS 55(050 

Ultra -Compact Audio Units: A complete series of 

light weight audio and power components 
for aircraft and portable applications. Ultra - 

Compact Audio units are hum balanced . . . 

weigh approximately six ounces . . . high 
fidelity response. 

Tri -Alloy Shielding: The combination of Linear 

Standard frequency response and internal tri. 
alloy magnetic shielding is a difficult one to 

approach. Used by G.E., RCA, Western Electric, 
Westinghouse, Raytheon, Collins, Gates, etc. 

Ouncer Audio Units: Extremely compact audio 
units for portable application were o prob- 
lem until the development of the UTC Ouncer 
series. Fifteen types for practically all applica- 
tions ... range 40 to 15,000 cycles. 

Universal Equalizers: The UTC Universal Equal- 

izers, Attenuators, and Sound Effects Filters fill 
a specific need of the broadcast and record- 
ing field. Almost any type of audio equipment 
can be equalized to high fidelity standards. 

Sub-Ouncer Units: A series of t/3 ounce minia - 

ÿt ture units with non-corrosive-long life con- 

s struction for hearing aid, miniature radio, and 

similar applications. Five types cover practi- 
cally all miniature requirements. 
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Hermetic Seal Pioneering: Realizing the essen 
tiolity of hermetic sealing for many applica- 
tions, UTC pioneered a large number of the 
terminals and structures for hermetic trans- 
formers ... now available for commercial use. 

Toroidal Wound High 0 Coils: UTC type HO 

permalloy dust coils afford a maximum in O, 

stability and dependability with a minimum 
of hum pickup. Standardized types for all re- 

quirements from 200 cycles to 500 KC 

Variable Inductors: The type VIC high Q vari- 
able inductor revolutionizes the approach to 

tuned audio circuits. Variation of +90% to 

-50% of mean inductance permits tuning any 
type of filter or equalizer to precise frequency 
characteristic. 

Standardized Filters: UTC type HPI, LPI, and 

BPI (low pass, high pass, and band pass) 

Filters are standardized to effect minimum 

cost and good delivery time. Available for 
frequencies throughout the entire audio range. 

Sub -Audio and Supersonic Transformers: Embody 

new design and constructional principles, for 
special frequency ranges. t/z tL, 60 cycles for 
geophysical, brain wave applications . . . 8 

to 50,000 cycles for laboratory service, 200 to 

200,000 cycles for supersonic applications. 

Stabilized Low Frequency High 0 Coils: Temper- 

ature stabilized units for frequencies from 
I to 300 cycles with minimal variation in I 
for wide range in exciting voltage. 

Transductors for Power Control and Amplification 
Purposes Employing Nickel Steels: These satur 
able reactors are available for frequencies 
from 25 cycles to 250 KC. 

New Items: The UTC Research Laboratory is developing new items and im 

proving standard designs in 1949. While some of these developments will 

be described in our advertisements, many are applied to customers' problems. 

Write for new catalogue 

1S0 VARICK STREET NEW YORK 13, N. Y. 
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MANUFACTURERS 
Our silver mica department is 
now producing silvered mica films 
for all electronic applications. 
Send us your specifications. 

THE ELECTRO MOTIVE MFG. CO., Inc. 

WILLIMANTIC, CONNECTICUT 

S 
C p1S SaSV tOG S 

ARCOEICSRONtCS, 
13LibertYSt'ewYork,14. 

Y 

Sole Agent 
tor a 

Distributors 
in V.S.and 

Canada. 
. 

CAPACITORS, like the nail that lost a 

nation, are small . . . but their importance 
cannot be overemphasized. For dependable 
components that never "let a product down" - specify El-Menco. 

Send for samples and complete specifications. 
Foreign Radio and Electronic Manufacturers 
communicate direct with our Export Depart- 
ment at Willimantic, Conn., for information. 

1Ï1 
MOLDED MICA warn ike.' P' MICA 

CAPACITORS 
TRIMMER 

2 
January, 1949 - ELECTRONICS 



A MINIMUM OF OPERATIONS 

MADE THESE CONNECTORS 

THESE electrical connectors are but a few out of the 
hundreds of types being made today out of Revere 

copper and copper alloy tube, strip and rod. 

Soldering lugs are made of Revere seamless tube, and 
are finished by simple stamping and punching. Solderless 
connectors are manufactured of tube, strip, bar and rod. 
The easy workability of the metal, plus the fact that it is 
supplied in forms requiring a minimum of operations, 
make Revere a favorite source of supply. 

Other Revere products for electrical purposes include: 
Electrolytic and silver bearing copper commutator bar and 
segments; O.F.H.C., silver bearing, and electrolytic cop- 
per for armatures and rotors of micromotors and fractional 
h -p motors; Specially Prepared Switch Copper for switches, 
bus bars and similar applications; Extruded copper shapes 
for contacts, contact arms, solderless connectors, etc., 

ELECTRONICS - January, 1949 

Free Cutting Rod for parts machined to close tolerances; 
Tubular rivet wire. 

The Revere Technical Advisory Service will gladly work 
with you in studying your requirements and determining 
the Revere mill products that lend themselves to the most 
economical manufacture and best service. 

REVERE 
COPPER AND BRASS INCORPORATED 

Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; New Bedford, Mass., - Rome, N. Y.-Sales Offices in Principal Cities, Distrrl,utors Everywhere 
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Wide -band 
Amplifiers' 

Wid .. 

20 CPS -2 MC 

Type 241 

$458 

vag eaIn 
Type 264-A 

$39.50 

PO4Ia41e - 22 uid. 

Type 164-E 

$127.20 

(JeKe4aI f) 44ppase 

Type 274-A 

$136.50 

® ALLEN B. DU MONT LABORATORIES. INC. 

Intensity 
Modulation? 

? High Sensitivity? 

amplitude Calibration? 

JUST CHOOSE FROM THESE 
DU MO Ir 

Here's an adequate selection of Du Mont instruments to meet any of the foregoing 
If you require a wide -band am- plifier, there's a choice of either Type 241 (5 -inch) or Type 224-A (3 inch). An intensity -modulation 

am- plifier is also featured by the Type 241. The deflection factor of Type 241 is 0.07 rias v/in.; that of Type 224-A, 0.1 rias v/in. 
If you require quantitative 

meas- urements, the Type 264-A Voltage Calibrator is available. It works with any oscillograph. Once attached, it need not be disconnected for opera- tion of the oscillograph 
If portability is your main re- 

Write for detailed spec all of these important 
D 

gas: 
0.01 RMS v/in. 

Type 208-B 

$285 

Low Price? 

quirement, there is the Type 164-E 
onlyighing 

22 lbs. Its frequency s uniform within 20% from 5 cps to 100 kc. 

v/ iFn.) 

a high -sensitivity 
(0.01 rms general-purpose instrument, the Type 208-B is recommended. 

Its frequency response is within 10% from 2 cps to 100 kc. 
And as a very-lowpriced 

Type 
purposegenral 

s S inch oscillogr ph she 
2class. A is unsurpassed in its Its frequency response is within 10% from 20 cps to 50 kc; deflection factor is 0.2 rias v/in. Regarding price, all these Du Mont oscillographs meet the de- mand for low price and high quality. 

ifications describing 
u Mont instruments. 

?wide aase 
20 CPS -2 MC 

Type 224-A 

$290 

ALLEN B. DU MONT LABORATORIES, INC., PASSAIC, N. J. 

CABLE ADDRESS: ALBEEDU, NEW YORK, N. Y., U.S.A. 
rd 
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DETAILS EXPLAINED 

IN CATALOG NO.47 
Oat the facts about t 
90° perforating unit i 
a hurry. Your copy of 
this catalog will be sent 
et once upon request. 

Extruded shapes, ells, angles and other molded,. 
shaped or fabricated pieces are easily pierced. 
from the side at 900 with HU -50 Perforating 
Units. Quickly set up and adjustable, these:. 
units may be used separately or with standard 
perforating eciuipment. The advantages pro- 
vided by other Whistler Adjustable Dies are 
retained. Absolute accuracy is assured. Quick 
change -over of hole arrangements can bF trade 
...in many cases, on the press. Production econ- 
omies and speeded up operating schedules are 
effected. Continued re -use of units in differen 
groupings spreads initial cost. 

It makes sense to look into the use of Whistler 
Adjustable Dies for all perforating, notching, 
slitting or rounding operations. 

Detailed drawing sho,ning operation of HU250 
900 Perforating Unit. 

ref 

rf%i%ii%®íü.. 
Typical set-up shows 9C" perforating unit 

operated in conjunctic n with standard 
perforating equipment. 

WHISTLER St SONS, INC. 
742 MILITARY ROAD 

i 
BUFFALO 17, NEW YORK 
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BURNELL 8i ., LEA 

DEVELOPMENToOFaMINI47., D R 
/4' ly 

SUBMINIATURE COis op 
THE 

S S M A L L Es' 

Since discovering that toroidal coils are the solu- 
tion to prob'ems in compactness of communica- 
tion and control equipment, design engineers have 
been confronted with the ever pressing problem of 
miniaturization. 
A major step towards a solution has now been found 
and we take pleasure in presenting to the electronics 
field, the penultimate in the design of miniature 
high Q coils. the types TC -4 and TC -5 and the 
ultimate, sub -miniature TC -0 which is not much 
larger than a trumb nail. 
For many applications, design engineers will bene- 
fit from our specialized experience in the manufac- 
ture of miniature components and filters by utilizing 
the performance capabilities. degressively, of their 
larger associates (Types TC -1. TC -2, TC -3) but 
compressed into midget proportions. permitting an 

elegant solution to the importunate problem of 

miniaturization. 
All of the TC series are toroidally wound on 

molybdenum permalloy cores providing high Q with 
a stability unattainable by any other material. 

EXCLUSIVE MANUFACTURERS OF 

ALL INQUIRIES WILL BE 

PROMPTLY HANDLED 

ACTUAL SIZE 

455 

°' 
gp:, 

165 

,5,. 
535. 

105 

90. 

4 

5. 

I[.+ 
Min, 

ÌÌÌM" Nii Ri=iii 5=11 /I /-/ ,ÌÌ 
: o 

$11111"11r4#4111111.1111417 

Ì/-I % 
iC.fi Mma1=./ 

9Le: .j hne for hpher pe / The haracteristl A`adahe O610 2 h n t w"óhiYi orpe. 
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are avaoabee 
pon request. 

types 

TC.p and TC -3 >r 

re,. 

Ze 

r COMMUNICATIONS NETWORK COMPONENTS 

ae 

t: p or.,;,, 
, 

Aivutail a eamfaKe 
YONKERS 2, NEW YORK 

WRITE FOR 

TECHNICAL INFORMATION 

CABLE ADDRESS "BURNELL" 
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Note how CRL's special two-piece "Ampec" fits 
into the completely -molded Paravox unit. This 
plastic chassis makes it possible to dismantle or 
assemble a Paravox hearing aid in one minute - 
without the use of tools. 

Two -Piece P.E.C. "Ampec" and Model 1 "Radiohm" 
Switch are the Centralab units Paravox uses in 
its 41/2 -ounce hearing aid. See below for sche- 
matic diagram of this custom "Ampec". 

How Paravox uses Centralab's 

amazing Printed Electronic Circuit 

to build small, light, 

quickly -assembled hearing aids! 

) )>> '3 

Models courtesy of Paravox, Inc. 

*Centralab's "Printed Electronic Circuit" - Industry's newest method for 
improving design and manufacturing efficiency! 

TIME, space and material savers! That's how Paravox, Inc., Cleve- 
land hearing aid manufacturer, describes Centralab's revolution- 

ary P.E.C. "Ampecs". These tiny audio -amplifying units save time 
for Paravox by eliminating many assembling operations. They save 
space and material by reducing the number of components needed. 
What's more - like all CRL Printed Electronic Circuits - they are 
rugged, dependable, resistant to temperature and humidity. 

Integral ceramic construction: Each Printed Electronic Circuit is an 
integral assembly of "Hi -Kap" capacitors and resistors closely bonded 
to a steatite ceramic plate and mutually connected by means of metal- 
lic silver paths "printed" on the base plate. All leads are always the 
same length, each plate is an exact duplicate of the original or "master." 

This outstanding hearing aid development, illustrated above, was 
the product of close cooperation between Centralab and Paravox en- 
gineers. Working with your engineers, Centralab may be able to 
fit its Printed Electronic Circuit to your specific needs. Write for 
complete information, or get in touch with your nearest Centralab 
Representative. 

aiij, IN 1948! 

Division of GLOBE -UNION INC., Milwaukee 

ELECTRON ICS - January, 1949 
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THE ACQUISITION OF THE PLANT, EXECU- 

TIVE STAFF AND FULL FACILITIES OF 

THE HERLEC CORPORATION 
MILWAUKEE, WISCONSIN 

Makers o 

CERAMIC CAPACITORS' 
and 

BULPLATE PRINTED CIRCUIT 

"Trademark Applied for 

PRODUCTION AND DEVELOPMENT FACILITIES 

WILL BE GREATLY EXPANDED 

To the Sprague Electric Company, North Adams, Mass., will now 

be added the full engineering, production and other facilities of 

the Herlec organization. The Herlec plant in Milwaukee will be 

continued. In addition, ceramic assemblies will be produced at a 

new Sprague factory in Nashua, N. H. Thus, customers will have 

the advantage of two fully -equipped and strategically located 

sources of supply. 

8 
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These little by-pass and coupling type ceramic disc 
capacitors-shown here in actual size-offer distinct size 
advantages that warrant careful investigation. Now avail- 
able in a broad range of values in single- and dual -capacity 
units that assure small size and a minimum of weight. 

Todemk pp4``ed 

{o 

Here, in a unit only 1" long x 1/2" wide and 3/32" 
thick, it is possible to obtain a 4 -section capacitor 
incorporating such typical values as 2000, 5000, 
220 and 220 mmfd.-and with only six leads to 
be soldered. Write for details of standard capacity 
combinations. 

PRAGUE 
LPIONEERS OF ELECTRIC AND ELECTRONIC PROGRESS 

SPRAGUE ELECTRIC COMPANY NORTH ADAMS, MASS. 

ELECTRONICS - January, 1949 9 
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If Recorders came 

with Mileage Meters... 

Presto 6N would be 4'1/Lf5 A#EA,D 

Yes, day after day and year after year over 3,000 Presto 6N 

recorders are hard at work in broadcasting stations, recording studios, 

educational institutions and government agencies throughout the world. 

6N recorders purchased ten years ago are performing as well today 

as when they were new. This outstanding record of the 6N recorder 

in action is proof again that Presto design is built for hard, continuous 

duty and Presto materials are the finest obtainable. 

So when you're looking for a new recorder, remember: By actual 

test the best recorder for the most people is Old Faithful, the Presto 6N. 

RECORDING CORPORATION, Paramus, New Jersey Mailing Address: P. O. Box 500, Hackensack, N. J. 

In Canada: WALTER P. DOWNS, Ltd., Dominion Sq. Bldg., Montreal 

World's largest manufacturer of instantaneous sound recording equipment and discs 

January, 1949 - ELECTRONICS 



First all -new watt-hour 

meter in 50 years 

GENERAL ELECTRIC CO. says: 
"The I-50 is the first all -new 
watt-hour meter in 50 years- 
new in conception, design, opera- 
tion, and use of modern materials 
and techniques. It has greater 
sustained accuracy, longer life." 

GENERALDELECTRIC 
o ....................... o 

Ilil...;T.OY.f 

6 ,, 3... 6.3i 
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For greater insulation strength, 
reliability and secure positioning, 
the potential coil is molded to the 
electromagnet core with Du Pont 
polythene. This plastic combines 
high dielectric strength with low 
moisture -absorption. 

employs Du Pont POLYTHENE 
G. E.'s new potential coil stands 
about 15 kv under impulse, and 
10 kv under 60 -cycle breakdown. 
The polythene insulation stands 
up under humidity, sunlight and 
increased temperatures. It's non- 
corrosive, resists tracking (90 
seconds minimum by ASTM test) , 

permits better -insulated leads and 
neater mechanical design. 

for 

Du Pont polythene Serves today 
in a myriad of better electrical 
products. Wire and cable insula- 
tion ... insulating films and tapes 
... insulating discs for coaxial 
cables-those are just a few. Be- 
cause of its remarkable combina- 
tion of good properties, polythene 
is steadily replacing many other 
materials for electrical work. 

extra -long life of potential coil 
Look to polythene for improving 
your products! It's light, tough, 
strong; resists chemicals and 
moisture. It has high dielectric 
strength, a low power factor and 
is stable over years of service. 
Polythene molding powders are 
available in colors ... may be 
injection- or compression -molded 
or extruded as sheeting, tubing 
or wire -covering. 

PON r 
REG U.S. PAT. Of/. 

e/as f/Cs 
BETTER THINGS FOR BETTER LIVING 

... THROUGH CHEMISTRY 

Write today for the facts on ver- 
satile Du Pont polythene! We'll 
send properties data plus data on 
how others have used it in making 
a host of improved products of 
many different types. Just write: 
E. I. du Pont de Nemours & Co. 
(Inc.), Plastics Department, 
Room 141, Arlington, N. J. 

Tune in to Du Pont "Cavalcade of America" 
Monday nights-NBC coast to coast 

ELECTRONICS-January, 7949 
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Down in the tropics that blazing equatorial sun 

and that dripping jungle humidity promise a 

short life for the average transmitter ... but this 

is just the type of assignment that Aerocom's 

tropicalized communications equipment takes 

right in stride ...You can depend on it to 
give long, trouble free, economical service. 

If yours is a tough communications 

assignment, Aerocom invites your inquiry. 

Model 12ACX-2A 
The model illustrated is a dual channel 
crystal controlled radio telegraph transmitter 
rated at one Kilowatt carrier. Frequency 
Range from 1.6 to 24 Megacycles. The 
design stresses reliability, low operation and 
maintenance costs, and operation in unat- 
tended service under most adverse climatic 
conditions. Accessory unit; High Level 
Modulator Model GM8 providing telephone 
operation with carrier power of 750 Watts. 
Other units: Models VH-50 and VH-200 
transmitters, operating range, 118-165 Mcs. 
(crystal controlled) carrier power 50 and 
200 Watts respectively, (A-3, AM.). 

COMPLETE ENGINEERING 
DATA ON REQUEST. 

CONSULTANTS, DESIGNERS AND MANUFACTURERS OF 
STANDARD OR SPECIAL ELECTRONIC, METEOROLOGICAL 

AND COMMUNICATIONS EQUIPMENT. 

Pat. Off.) 

TICAL COMMUNICATIONS EQUIPMENT, 
3090 Douglas Road, Miami 33, Florida 

DEALERS: Equipeletro Ltda., Caixa Postal 1925, Rio de Janeiro, Brasil * Henry Newman Jr., 

Apartado Aereo 138, Barranquilla, Colombia * Radelec, Reconquista 46, Buenos Aires, Argentina 

January, 1949 = ELECTRONICS 



VICKERS ELECTRIC DIVISION, 
Vickers Inc. A unit of The Sperry 
Corporation ....Presents an illus- 
trated description of the Vickers 
Magnetic Amplifier ... including 
CIRCUITS, CHARACTERISTICS 
and APPLICATIONS ...Within 
their 32 page BULLETIN VT -2000 

Request Bulletin No. VT -2000 from VICKERS ELECTRIC 
DIVISION-Dept. Ef, 1815 Locust Street, St. Louis 3, Mo. 

Vickers Electric Division, Vickers Inc., a unit of The Sperry Corporation, main- 
tains a high standard of product engineering through the complete facilities of 
its research and development sections. Vickers Electric Division is well qualified 
to consider your technical problems in relation to: MAGNETIC AMPLIFIERS - 
MAGNETIC AUDIO AMPLIFIERS -STATIC VOLTAGE REGULATORS -STATIC 
MOTOR SPEED CONTROLS -POWER SATURABLE REACTORS -RECTIFIERS - 
PHOTOELECTRIC CELLS -SERVOMECHANISMS -MAGNETIC FLUID CLUTCHES - 
SPECIAL MOTORS AND GENERATORS -TRANSFORMERS -ARC -WELDERS- CON- 
TROLLED POWER RECTIFIERS FOR ELECTRO -CHEMICAL PROCESSES. 

The fundamental control schemes employed in many of the above involve gen- 
eral use of tubeless amplifier circuits _Magnetic Amplifiers. 
For information regarding application of the above relative to your requirements, you 
are cordially invited to consult our Engineering Department. 

has 
Ei 

a. ea 

íVis%0 

VICKERS ELECTRIC DIVISION 
\/ L V L' L- lac. 

LOCUST STREET ST. LOUIS 3, MISS 
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Centralab reports to 

1 
Imagine the time, the space, the material you save by using one 
unit instead of six. That's just what CRL's amazing Pentode 
Couplate is doing for the Admiral Radio Corporation, Chicago. 
This complete interstage coupling circuit combines three resistors 

a 

to ` 

trj* 
Q 

4 
O Otrj. 
y. N - 

Like all CRL Couplates, pentode 
(above) consists of plate lead and 
grid resistors, plate by-pass and coup- 
ling capacitors. See Bulletins 999, 42-6. 

"Filpec" 
Actual size 

Models eaurtesy of Admiral Radio Corporation 

and three capacitors into one tiny dependable P.E.C. unit. Cou - 
plate saves time for Admiral by eliminating man" assembling 
operations. It saves space and material by reducing the number 
of components needed. 

Capacitor 
Actual size 

Centralab's Filpec is designed for use as a balanced diode lead filter, combines up 
to three major components into one tiny unit, lighter and smaller than one ordinary 
capacitor. Capacitor values available from 50 to 200 mmf. Resistor values from 
5 ohms to 5 megohms. For complete information, write for Bulletin 42-9. 

14 January, 1949 - ELECTRONICS 



Electronic Industry 

4 
Great step forward in switching is 
CRL's New Rotary Coil and Cam In- 
dex Switch. Its coil spring gives you 
smoother action, longer life. 

Let Centralab's complete Radiohm line take care of your special needs. Wide range 
of variations: Model "R"-wire wound, 3 watts; or composition type, 1 watt. 
Model "E"- composition type, 1/4 watt. Direct contact, 6 resistance tapers. Model 
"M"-composition type, 1/2 watt. For complete information, write for Bulletin 697. 

6 
Centralab's development of a revolutionary, new Slide Switch promises improved 
AM and FM performance! Flat, horizontal design saves valuable space, allows short 
leads, convenient location to coils, reduced lead inductances for increased efficiency in 
low and high frequencies. Rugged, efficient. Write for Bulletin 953. 

7 
For by-pass or coupling applications, 
check CRL's original line of ceramic 
disc and tubular Hi -Kaps. For full 
facts, order Bulletins 42-3 and 42-4. 

LOOK TO CENTRALAB IN 1949! First in component research that means lower costs 
for the electronic industry. If you're planning new equipment, let Centralab's sales 

and engineering service work with you. Get in touch with Centralab! 

DIVISION OF GLOBE -UNION INC., MILWAUKEE, WIS. 
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SMALL CONTACTORS 

Bulletin 700 Universal Relays are avail- 

able in 10 -amp rating with 2, 4, 6, and 

8 poles. Two contact banks permit quick 

changes from normally open to normally 

closed contacts. The double -break, sil- 

ver -alloy contacts require no mainte- 

nance. There are no pins, pivots, bear- 

ings, or hinges to bind, stick, or corrode. 

TIMING RELAYS 

Bulletin 848 Timing Relays are ideal for any 

service requiring an adjustable, delayed -action 

relay. They have normally open or normally 

closed contacts. The magnetic core is restrained 

from rising by the piston in fluid dashpot. Ideal 

for transmitter plate voltage control. Time delay 

period of these relays is adjustable. 

FIXED RESISTORS 

T 

In all standard R.M.A. values as follows- watt from 10 ohms 

to 22 megohms; 1 watt from 2.7 ohms to 22 megohms; 2 watt 

from 10 ohms to 22 megohms. Small in size; tops in quality. 

LARGE CONTACTORS 

Bulletin 702 Solenoid Contactors are 

available for ratings up to 300 amperes. 

Arranged for 2- or 3 -wire control with 

push buttons or automatic pilot devices. 

Enclosing cabinets furnished for all serv- 

ice conditions. The double -break, silver - 

alloy contacts need no maintenance. For 

complete description and dimensions, 

please send for Bulletin 702. 

LIMIT SWITCHES 
Essential for safety inter- 

locks on transmitter cabi- 

nets. Also used for sequence 

switching, restricting ma- 

chine motions, and starting, 

stopping, and reversing 
motors. Let us send you 

Bulletin 701-2. 

ADJUSTABLE RESISTORS 

Type J Bradleyometers can produce any 

resistance -rotation curve. Resistor element 

is solid -molded as a one-piece ring that is 

unaffected by age, wear, heat, or moisture. 

Can be supplied in single-, dual-, or triple - 

unit construction for rheostat or potenti- 

ometer applications. Built-in line switch is 

optional on single or dual types. 

QUALITY COMPONENTS 
for Quality Electronic Equipment 

When you design an electronic device that 
must meet rigid performance specifications... 
your component parts must be "tops" in qual- 
ity. For such applications, the leading electronic 
engineers use Allen-Bradley fixed and adjust- 
able resistors; Allen-Bradley relays and con- 
tactors; Allen-Bradley standard and precision 

Sold exclusively to manufacturers 

limit switches. Let us send you data on all items 
listed above. In war service and in peace- 
time applications, Allen-Bradley components 
are the choice of electronic engineers for tele- 
vision and radar circuits. 

Allen-Bradley Co. 
. 110 W. Greenfield Ave., Milwaukee 4, Wis. 

of radio and electronic equipment 
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PH lICO 
ONE OF THE WORLD'S FOREMOST ENGINEERING ORGANIZATIONS 

With a research, engineering and field staff of more 

than 1000 technically trained individuals, Philco is today 
applying more manpower to its farflung engineering 

activities than to any other phase of the company's oper- 
ations except the actual manufacture of ;Is products. 

Philco scientists and engineers are engaged in a diver- 
sified program ranging from fundamental research in 

various fields of physics, chemistry, electronics and applied 
mathematics to design and development work on hun- 

dreds of materials, compoients and finished products. 
Manufacture of these products-home and auto radios, 

radio -phonographs, television receivers - refrigerators, 
freezers, air conditioners-mobile radio -telephone, micro- 

wave relays and communications equipment-radar, 
loran and military devices-calls for additional engineer- 
ing talents applied to mass production. And still other 

engineers are making important contributions in such 

activities as Philco television station WPTZ and a world- 
wide organization of field service engineers. 

Another important phase is the com- 

pany's participation with leading technical 
institutions in ¡oint undergraduate cooper- 
ative courses and in advanced graduate 
end postgraduate studies. 

On the pages within are presented some illustrations of the scope and character of the work being done by Philco scientists 
and engineers to advance the frontiers of knowledge in electronics. 



MICROWAVE RELAYS FOR TELEVISION AND COMMUNICATIONS 

PRODUCTS 
Of 

ENGINEERINGP 
H 11C0 

Philco products have established 
story, 

0 OD 
from good engineering the company 

PRODUCTS 
stem the 56 years of 

quality during ach1evement. 

wide reputation for 4 
founded on engineering G world- solidly and the horizons 

and that reputation 
has been 

scope far bey 
engineering engagedho 

in a 

men and women of its vast laboratories tomorrow. 
en9 

¡,tow, as Ph¡Ica extends its research 
products 

of a few years 
the 

the new and even opening tom up . 

research scientists are 

Today 

diversified 
program of epsofor 

engineers 
new opportunities 

for eng ineers and and industrial electronics. 

activities in radio, television, refrigeration 
Today 

Philco's expanding 

AUTOMOBILE RADIO RECEIVERS 

AND AM AND FM 

COMMUNICATIONS EQUIPMENT 

RECORD PLAYER FOR MICROGROOVE 

LONG PLAYING RECORDS 

TELEVISION, AM, FM, 

RADIO -PHONOGRAPH COMBINATION 

LORAN FOR MARINE 

AND AIRCRAFT NAVIGATION 

VmeK- 

AIRBORNE RADA;. 



,.,.tell{ ,,.... . . 

It's the consumer's fault. Last year he wanted 

signal quality... this year he is demanding it! 

That is why estimates show that practically all 
Television sets, and most of the Radio sets made 
in 1949 will contain cores made of Carbonyl Iron 
Powders. Ask your coil winder. Ask your core 
maker. There's a hint here for all good designers. 

G. A. & F. CARBONYL IRON POWDERS 
l Antara® Product of General Aniline & Film Corporation 

444 Madison Avenue, New York 22, New York 
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MOLDED INSULATED TUBULAR 
GP CERAMICONS 

Have extremely rugged, molded insulation, 
axial leads. Capacity range 10-5,000 MMF. 

Smallest size .250" x .562" max. 

e o * o 

{/-. 
Q;;;;I) 

DIPPED INSULATED 
GP CERAMICONS 

For use where space is at a premium and radial 
leads are desired Capacity ronge 10-15,000 
MMF. Smallest size .240" x .460" max. 

c , . . . . . . . n 

41) 

P 

NON -INSULATED 
GP CERAMICONS 

Smallest size units. Have baked enamel coating, 
radial leads. Capacity range 10-15,000 MMF. 
Smallest size .200" x .400" max. 

INSULATED STAND-OFF 
CERAMICONS 

Rugged, molded insulated construction. 
Mounts with 6-32 nut. Style 323 mounts 

19/32" high above chassis. Capacity 
range 0.5-700 MMF. Style 324 mounts 

27/32" high Capacity range 
710-1,500 MME. Available with 20 

gauge wire lead or post type top 
terminal. 

NON -INSULATED 
STAND-OFF CERAMICONS 
Style 318 (left) mounts''/z" high above 
chassis, has .032" diameter wire top 
terminal. Capacity range 1-560 MMF. 
Style 319 (right) mounts .520" high, 
has .067" diameter top terminal. 
Capacity range 2-1,000 MMF. Both 
styles have 3-48 thread. 

SIDE -LEAD STAND-OFF 
CERAMICONS 

Wire leads are correct height from 
chassis for shortest possible connection 
to tube sockets. Style 2322 (left) 
45/64" high. Capacity range 5-2,500 
MMF. Style 2336 (right) 15/16" high. 
Capacity ronge 6-5,000 MMF. 

for Any and All 

By -Passing Requirements 

ERIE 
CERAMICONS,, 

Erie Ceramicons fulfil all the req. uisites for efficient by-passing- low inductance, compact design, and conservative 500 volt D. C. rating. Erie Resistor offers the most complete line of ceramic by- pass units available. Each design has been thoroughly proven in domestic and military equipment. Check the products listed on this page for your future designs. Full description and specifications will be sent on request. 

FEED-THRU 
CERAMICONS 

By-pass R. F. to ground 
when feeding through 
chassis or metal can. Body 
length S/e"; mounted with 
12-28 nut. Type 362 
(above) has 20 gauge 
feed-thru wire. Capacity 
range 5.1,500 MMF. Type 
357 (below) has 0.55" 
diameter hooked ends 
feed-thru wire; capacity 
range 5.1,000 MMF. 

SleePaKtes Dtviatoc . 
ERIE RESISTOR CORP., ERIE, PA. 
LONDON, ENGLAND TORONTO, CANADA 

. 

FOR UHF 
COMMUNICATIONS 

EQUIPMENT 
ERIE BUTTON 

SILVER MICAS 

These extremely compact 
silver mica condensers 
have 360° current path 
from short, heavy ter- 
minals to ground, provid- 
ing very low inductance. 
Made in Stand-off and 
Feed-thru styles. 
Capacity range 15-1,000 
MMF in .447" diameter, 
1,000-6,000 MMF in 

.651" diameter. 

18 
January, 1949 - ELECTRONICS 



2 for average "AM" Broadcast 3 
for High -quality "AM ","LP',' Rec- 
ords, and Transcriptions 

1 
for some Phono Records and "SW" 
Broadcasts 

OVER ALL LEVEL CONTROL 

Model HNP-51 Coaxial 
Without doubt the finest 
existing 15 -inch Coaxial 
loudspeaker regardless of 
price. Compression -type 
h -f unit contributes to an 
exceptional polar pattern 
and realistic "presence ". 
Frequency response, in a 
Bass Reflex enclosure, ex- 
tends through the entire 
useful frequency range. 
Power rating 25 watts 
maximum speech and mu- 
sic signal input. Input im- 
pedance 500-600 ohms. 
List price . . . . ;125.00 

4 for "FM" and Television Sound 

FOR GREATER 
LISTENING PLEASURE 

-MATCH YOUR SPEAKER 
RESPONSE TO 

THE PROGRAM 
Complete listening enjoyment of the quality inherent 

in FM broadcasts and high-fidelity phonograph record- 
ings may require loudspeaker response up to 12,000 

cycles or more. AM broadcasts may demand response 
of 5,000 cycles or less, while other program material 

may call for other high -frequency cut-off points. Match- 
ing loudspeaker response to today's wide range of pro- 

gram material is essential for real listening pleasure. 
Jensen Coaxial speakers (Models HNP-51, JAP-60 
and JHP-52) meet this need simply and positively. 
A 4 -position high -frequency selector switch ad- 
justs the speaker response to suit listener prefer- 
ence and a level control adjusts the overall volume 
of the program. These two controls are exclusive 

JENSEN features. 

JE SEN G CPANY, 6607 S. engen INN CANADA UCOPPER NW ROEMPRODUCTS, LTD., 11 M 

AIE 
EKINGST., W., TORONTO 

a(Adit' SPEAKERS 

Model JAP-60 Coaxial 
A superior quality 15 -inch 
Coaxial loudspeaker with 
excellent polar pattern. 
Response, in a Bass Reflex 
enclosure, extends through 
the entire useful frequency 
range. Power rating 20 
watts maximum speech and 
music signal input. Input 
impedance 500-600 ohms. 
List price $85.00 

Model JHP-52 Coaxial 
A high -quality 15 -inch Co- 
axial loudspeaker at an 
economy price. Frequency 
response, in a Bass Reflex 
enclosure, extends through 
the entire useful frequency 
range. Power rating 16 
watts maximum speech and 
music signal input. Input 
impedance 500.600 ohms. 
List price $72.00 

Model JRP-40 Coaxial 
The ultimate in 12 -inch 
Coaxial value. Frequency 
range, in a Bass Reflex en- 
closure, from 50 to 12,000 
cycles. Power rating 12 
watts maximum speech and 
music signal input. Input 
impedance 6.8 ohms. 
"Bridging" type network. 
H -F range control not in- 
cluded but "shelving" type 
control (ST -606) may be 
added by user. 
List price $30.00 



TWO ways you benefit from 

1111 
Isomode* Vibration -Isolators 

1. IMPROVED VIBRATION CONTROL! 

2. EASIER ENGINEERING! 

Experiences of two well-known manufac- 
turers demonstrate this double benefit: 

Always on the alert to improve their product, 
a truck maker comprehensively tested 
Isomode mounts. Their adoption followed 

quickly. Because, instead of previous, typical truck character- 
istics, motors mounted on Isomode units displayed passenger - 
car performance! Vibration was really isolated, even though 
the units were not at optimum locations, but placed at standard 
points to allow interchangeability with earlier models. 

Another company, with a tough vibration control 
problem because they use various makes and types 
of engines in their own product, discovered engi- 

neering and production simplicity through Isomode units. 
Vibration was controlled by units placed at the regular mount- 
ing points. This accomplishment is all the more remarkable 
when you consider that the vibration varies with each type 
of engine! 

There you have actual demonstrations of the value of 
Isomode units' outstanding advantage -"equal spring rates 
in all directions". The same benefits apply to many products 
-engines to electronic assemblies. And you not only isolate 
them more easily, but also gain a mounting that withstands 
severe shocks! Trade Mark Reg. U.S. Pat. Off. 

SEND FOR YOUR FREE COPY 

This lsomode design chart saves you 
hours and effort -locates best points 
on your product at which to place 
standard mountings. For bulletin 
which contains chart and helpful in- 
formation on vibration control, write 
Dept. F-5 

THE ADVANTAGES OF 

designing with 

ISOMODE MOUNTS 

They absorb vibration in all direc- 
tions equally well-vertical, as well 
as troublesome horizontal and rock- 
ing motions. 

Non -directional, can be mounted at 
any angle, in any direction, simplify- 
ing design problems. 

High load capacity in compact size - 
saving space, weight, costs. 

Large rubber volume for softness- 
yet perfectly stable and self 
snubbing. 

THE 

1111 

MANUFACTURING COMPANY, INC. 

1060 State Street 
New Haven 11, Conn. 

VIBRATION ISOLATOR UNITS VIBRATION TEST EQUIPMENT 
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COMPONENTS 

MINIATURIZATION 

FOR superior performance in a limited space, the utili- 
tarian compactness of Hi -Q components is sure to meet 
your enthusiastic approval. Although HI -Q components 
are compact, there is no sacrifice of accuracy, depend- 
ability or uniformity. Each component meets or surpasses 
rigid standards for capacity, tolerance and performance. 
This compactness is accomplished through application of 
up-to-the-minute processing techniques, combined with 
use of highest quality materials and complete control of 
quality throughout all stages of manufacture. Specify Hi -Q 
for maximum efficiency in a minimum amount of space. 

ZedeteUtee eenfto 
FRANKLINVILLE, N.Y. 

Plants: FRANKLINVILLE, N. Y.-JESSUP, PA. 
Sales Offices: NEW YORK, PHILADELPHIA. DETROIT, CHICAGO, LOS ANGELES 
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One of a series of messages to help you increase your understanding of business paper advertising, and its effect on your job. 

NO MATTER WHAT your present job 
may be, your chances of getting 

ahead depend on your company's 
ability to make a fair profit. 

As a production man, you have a 
pretty good idea of how profits are 
earned. You know that without 
modern, high-speed production tools, 
there wouldn't be any profits - or 
any jobs, for that matter. Your cost - 
per -unit would be so high that you 
couldn't compete with other manu- 
facturers in your market. 

The same thing applies to the 
manufacture of a sale! Without mech- 

Why you have a big stake 

in your 

company's advertising 

anization, the cost of "manufactur- 
ing" would be prohibitive. 

That's where advertising comes 
into the picture. Because advertising 
is simply the assembly -line technique 
in selling. Just consider the five basic 
operations involved - 

1. Seeking out prospects 
2. Arousing their interest 
3. Creating a preference for 

your product 
4. Making a specific proposal 
5. Closing the order 

Advertising performs the first three 
of these jobs. And it performs them 

far more economically than any other 
means, leaving your salesmen free 
to concentrate on the two that they 
alone can do, and do best. In that 
way, advertising increases your com- 
pany's chance to earn a profit. And 
that is why you have a big stake in 
its efficient use. 

Where can your company's ad- 
vertising work at its highest effi- 

ciency? Where but in those business 
papers which are concentrated among 
your company's best prospects - and 
no one else! 

ELECTRONICS 
is a member of The Associated Business Papers, who have 
published an interesting folder entitled, "10 ways to measure 
advertising effectiveness." We'll be glad to send you a copy. 
And if you'd like reprints of this advertisement (or the 
entire series) to pass along to others in your organization, 
just say the word. 

22 
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GARDNER 

TRANSFORMER 

LEADS 

ARE 

INSULATED 

AND 

PROTECTED 

et' 

Gardner distribution transformers are built in the new, modern 

factory building of the Gardner Electric Manufacturing Company. 

Inc. in Emeryville, California, "close to the center of the most 

rapidly growing part of the United States." 

It is this rapid growth that taxes distribution facilities to the limit, 

and places a premium on the ability of the equipment to handle 

"temporary" overloads far in excess of rated capacity. Gardner 

transformers are now being used by a majority of the principal 

Power Companies in this Pacific Coast Area. 

Natvar 400 Extruded Vinyl 

Tubing, approved for 105°F 

is used to insulate and pro- 

tect Ieads, because it meets 

operating temperature re- 

quirements, and in addition, 
has uniformly superior re- 

sistance to oil. 

Prompt deliveries can be 

made either from a nearby 

wholesaler's stock or direct 

from our own. Full Under- 
writers report on request. 

Natvar Products 
Varnished cambric-straight cut and bias 

Varnished cable tape 

Varnished canvas 

Varnished duck 

Varnished silk 

Varnished special rayon 

Varnished Fiberglas cloth 

Silicone coated Fiberglas 

Varnished papers 

Slot insulation 

Varnished tubings and sleevings 

Varnished identification markers 

Lacquered tubings and sleevings 

Extruded vinyl tubing and tape 

Extruded vinyl identification markers 

NAL VARTISHED P 
TELEPHONE 

RAHWAY 7-2171 

201 RANDOLPH AVENUE 

CABLE ADDRESS 

NATVAR: RAHWAY, N. J. 

Ask for Catalog No. 21 

eDUCTS 

* WOODBRIDGE NEW JERSEY 1 
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ELECTRONICS 

NOW AVAILABLE FOR YOUR COMMERCIAL APPLICATIONS 

Developed by General Electric and proven by the thousands in the 
war, these compact units are now available for any commercial 
use. They find application in radar and industrial equipment 
where the normal capacitor discharge shape is not suitable and 
where an impulse having a definite energy content and duration 
is required. The network consists of one or more equal capacitor 
sections and the same number of inductance coil sections. Both 
capacitors and coils are hermetically sealed in the same metal 
container. Networks are treated with top quality mineral oil to 
provide stability of capacitance characteristics over a wide range 
of ambient temperatures. Sizes from which you can make your 
selection range from a 0.5 -kw 'output rating to 4500 -kw. Write 
for bulletin GEA -4996. 

DESIGNED 

FOR BETTER 

READABILITY 

General Electric's new line of 3 %-inch 
thin panel instruments will save space 
and add to the appearance of your 
panels. They're dust -proof, moisture 
resistant, and vibrations normally en- 
countered in aircraft and moving 
vehicles have no adverse effects. Espe- 
cially designed for better readability, the 
scale divisions stand out by themselves. 
Lance -type pointers and new -style num- 
bers mean faster reading. Available in 
square and round shapes, depth behind 
the panel is only 0.99 inches. Construc- 
tion is of the internal -pivot type, with 
alnico magnets for high torque, good 
damping, and quick response. Check 
bulletin GEA -5102. 

11111FGEN ELECTRICAll 
24 January, 1949 - ELECTRONICS 



SIMPLIFY CONTROL WIRING 

WITH THESE TERMINAL BOARDS 

Easy -action hinged covers protect 
control wiring, help give your product 
a neat appearance. Hook-ups are easy 
with the hard -gripping connectors. 
Simply strip the wire end, screw down 
the connector on the bare wire. Blocks 
are durable, too, constructed of strong 
Textolite with reinforced barriers be- 
tween poles to insure against breakage. 
Marking strips are reversible-white on 
one side, black on the other. These 
terminal boards are available with 4 to 
12 poles, 2 inches wide, 1U inches 
high. Send for bulletin GEA -1497C. 

TIMELY HIGHLIGHTS 

ON G -E COMPONENTS 

J 

to shallow -depth installations in many 
types of equipment. You may have a job 
for this unit which will give you auto- 
matically stabilized output voltage at a 

low cost. There are no moving parts, no 
adjustments to make; long service is 

assured. Check bulletin GEA -3634B for 
more information about this and other 
G -E voltage stabilizers. 

LOOKING FOR 

LIGHTWEIGHT SWITCHES? 

Switchettes* are designed for applica- 
tions which require a manually operated 
electric switch in a limited space. 
Though small, these switchettes are 
lightning fast in action and are built to 
withstand severe service. A wide variety 
of forms and terminal arrangements 
makes them particularly useful where 
special circuit arrangements are neces- 
sary. Switchette shown above has one 
normally open and one normally closed 

f 

circuit, transferable when button is 
depressed. Check bulletin GEA -4888. 
* Switchette is General Electric's trade name for 
these small snap switches. 

Here's a fractional -horsepower fan 
motor suitable for many uses because 
of its compact design, low servicing 
requirements, and extreme quietness. 
Long, dependable operation is assured 
by sturdy, totally enclosed construction. 
These Type KSP unit -bearing motors 
are of shaded pole type design with low 
starting torque characteristics especially 
applicable to fans. A continuous oil 
circulation system furnishes good lubri- 
cation. You can use simple, hubless, 
low-cost blades with the special mount- 
ing arrangement. Write for bulletin 
GEC -219. 

General Electric Company, Section E642-19 
Apparatus Department, Schenectady, N. Y. 

Please send me the following bulletins: 

GEA -4996 Capacitor Pulse- GEA -36348 Automatic Voltage 
This latest addition to G.E.'s line of forming Networks Stabilizers I 

automatic voltage stabilizers comes in GEA -5102 Panel Instruments GEA -4888 Switchettes 
15-, 25-, and 50 -va ratings. Output is GEA -1497C Terminal Boards GEC -219 Unit -bearing Fan Motor I 
115 volts, 60 cycles. The small size of I 

the unit makes it particularly applicable NAME 

COMPANY 

ADDRESS 

CITY - STATE 

7 
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INDIANA 
PERMANENT 

MAGNETS may be your answer, too . 
"Packaged Energy" Saves Size, Weight, and Cost 

Every day, Indiana permanent magnets are opening new fields, 
bringing new opportunities to science and industry. From 
magnetic can openers to cosmic ray research, these permanent 
magnets-of new designs and increased efficiency-enable 
equipment to do a better job. They add new functions ... step 
up performance ... cut costs. These magnet developments can 
mean extra profits for you-for "packaged energy" may have 
direct application to your own methods and products. 

Our specialists have a complete range of magnetic alloys 
for casting, sintering, or forming permanent magnets as large 
or as small as you need. Strict supervision of every step in pro- 
duction assures magnets of exact characteristics, both mag- 
netic and mechanical. The experience and know-how of more 
than 25,000 different applications are at your service. Let us 

help you with your magnetic problems, too. Write today. 

Indiana-world's largest exclusive producer 
of permanent magnets-is the only manufacturer 
furnishing all commercial grades of permanent 
magnet alloys. The most commonly used are: 

CAST: 
Alnico I, II, III, IV, V, VI, and XII; 
Indalloy; Cunico; Cobalt. 

SINTERED: 
Alnico II, IV, V; Indalloy; Vectolite. 

DUCTILE: 
Cunico; Cunife I and II; Silmanal. 

FORMED: 
Chrome; Cobalt; Tungsten. 

Ask for free Book No. 4 -El - our new perma- 
nent magnet reference manual. A note on your 
company letterhead will bring a copy to your desk. 

THE INDIANA STEEL PRODUCTS COMPANY 
PRODUCERS OF "PACKAGED ENERGY" SPECIALISTS IN PERMANENT MAGNETS SINCE 1908 

6 NORTH MICHIGAN AVENUE - CHICAGO 2, ILL. PLANTS: VALPARAISO, INDIANA; CHAUNCEY, N.Y. 
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Illustrated is the new Bendix- 
Pacific Model TXV-2A Trans- 
mitter for 217 mc. 

THESE BENDIX-PACIFIC SENSING INSTRUMENTS ARE AVAILABLE 

FUNCTION PHYSICAL SIZE WEIGHT 

Acceleration (Rep. to , 100G) 11/2 dia. x 11/2 long 0.6 lbs. (TTG-2A) 

Pressure Diff (0-200 psi) 19/ndia.x11/4 long 0.65 lbs. (TTP-3A) 

Pressure (sealed REF. 200 psi) 1%tdia.x114 long 0.65 lbs. (TTP-3A) 

Pressure (0-3000 psi) 11/2x11/2 x1'546 long 0.75 lbs. (TTP-6A) 

Motion linear or angular 1s/sdia.xlP3/ulong 0.45 lbs. (TTI-3) 

Strain gage Oscillator &thoc long x17sxls/is 0.40 lbs. (TOR -4A) 

Engineered for precise remote instrumentation on guided 
missiles, aircraft and for industrial uses, Bendix-Pacific Teleme- 
tering Systems incorporate time -tested sub -miniature compon- 
ents which offer many special advantages. 

Bendix-Pacific Systems have demonstrated their ability to with- 
stand extreme vibration and shock and still accurately measure 
voltages, current, airspeed, altitude, pressure, R.P.M., gyro 
gimbal position, temperatures, strain and various motions and 
movements. In addition to aircraft, these Systems can be utilized 
in many industrial applications where conventional means of 
measurement are impractical because of inaccessibility 

Due to the unusually small size of the Bendix-Pacific units, a typi- 
cal six -channel system complete with power supply and trans- 
mitter can be packaged in 130 cubic inches of space and weighs 
less than 12.5 lbs. They can be used on 80-84 mc or 210-220 mc. 

Bendix-Pacific provides complete design and manufacturing 
facilities to assist in application problems. Information available 
to qualified companies. 

Temperature gage Oscillator 6s/ux1%x13(1 0.40 lbs. (TOR -4A) 

Voltage Oscillator 41/2xl xls/u 0.35 lbs. (TOE -8A) .., 

Current Oscillator 41/2 x 1Yn x leis 0.19 lbs. (TOX-4A) 

..""" 

TO MEASURE . . . T O INDICATE. 

DM.Sion 
-8endí>( Aviation Corporation 

liarpnor/ 
.,0141104 

NaA7N MOLLY WOOD, CALIF 

..TO WARN...AT A DISTANCE 

Eastern Sales Office: 475 Fifth Ave., N. Y. 17 Canadian Distributors: Avaition Electric Ltd., Montreal Export Agents Bendix International, 72 Fifth Ave., N. Y. 11 
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We love the little ones 
It's true that we do some very elaborate precision work in sheet metal 

housings, for some of America's most distinguished manufacturers. It's 

also true that we have just moved into one of the largest and best 

equipped plants of its kind. 

But it's NOT true that our reputation for highest quality has made 

us "HIGH HAT," or that our prices are too high for small jobs, or 

that we do not seek plain and simple work. 

Just as the world's most famous jeweler is pleased to sell a plain 

and modestly priced wedding ring as well as a diamond necklace, 

so it is our policy to handle the simplest jobs as well as the most 

intricate projects. The very fact that our capacity is so large and our 

facilities so complete, makes it possible for us to handle all jobs, big 

or small, simple or intricate. 

Whether the job is on a major or minor scale, our prices are com- 

petitive. And you will enjoy the same helpful service and cooper- 

ation we render all our customers, big or small. 

KARP METAL PRODUC 
215 - 63rd STREET, BROOKLYN 2 EW YORK 

CO., INC 
Pcui1oon Wiafivmere 44'heel lleal 
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"electronic brain"... 
both A.C. & D.C. voltages 

ar curately held with 

Sorensen equipment 

The Reeves Electronic Analog 
Computer, known in industry as 
REAC, is the first standard office 
size electronic"brain". This machine 
makes possible the rapid dynamic 
analysis of high order linear and 
non-linear differential equations, 
doing in a few hours computations 
formerly taking thousands of man- 
hours. 

Nearly all major aircraft compa- 
nies and many process industries are 
already making use of this amazing 
electronic "brain" to speed up 
computations. 

sorensen A. C. Voltage accuracies in REAC are held to 1V2 of 1% 
by a Model 150 Sorensen Voltage Regulator which controls all the servo follow up potentiometers. 
These limits must be met in order to maintain the high accuracy expected of the computer even 
though it is subjected to wide line variations. 

sorensen In the computing amplifiers of REAC are 80 electronic tubes which 
require % of 1% hum free regulation of the D. C. for filament power. That is ideally done with 
a Model E-6-40 Nobatron. 
If you calibrate meters, need quality control on test lines, work with X-ray equipment or are a 
research physicist or chemist, there is a standard Sorensen A. C. or D. C. unit to solve your voltage. 
problems. With their use you will experience: Precise regulation accuracy Excellent wave 
form Fast recovery time Constant output voltage and many other advantages. Ask for our 
latest catalog or put your Voltage Regulation Problems up to our engineers for a specific 
recommendation. 

THE FIRST LINE OF STANDARD ELECTRONIC VOLTAGE REGULATORS. 

SORENSEN & Company, Inc. 
Stamford, Connecticut 

Represented in all principal cities. 
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The rapid increase in the use of molded 

iron cores throughout electronic engineering has 
resulted in large part from Stackpole engineering 
that has made new and improved types available 
at attractive prices. In addition to dozens of 
standard broadcast, permeability tuning and 
high frequency types, Stackpole offers numerous 
others, a few of which are illustrated below. 

WRITE FOR STACKPOLE ELECTRONIC COMPONENTS CATALOG RC -7 

' SIDE MOLDED 
Extra density of pressure extends evenly 
the entire length of the core. Resulting 
uniform permeability makes Stackpole 
Side -Molded Cores outstandingly supe- 
rior for tuning applications. Broadcast 
band and short-wave types available. 

TRANSFORMER CORES l alter coils in carrier frequency equipment. 

Assure constant inductance over a given 
frequency range. Widely used where con- 
stant inductance, limited only by prede- 
termined saturation point of core, is needed 
for various currents. 

HIGH -RESISTIVITY CORES 
Made of a special material showing re- 
sistance of practically infinity. Reduce 
leakage currents and noise troubles, mini- 
mize voltage breakdown possibilities be- 
tween coils and core; and, where cup cores 
are used, eliminate heavily insulated lead- 
in wires. 

' TELEVISION CORES 
From horizontal deflection 
and flyback transformer 
cores to I.F. and other 
types, Stackpole offers a 
complete line. The types 
illustrated here assure re- 
markably uniform results, 
save on assembly costs. 

CHOKE COIL CORES 
Ideal for audio, "hash," r -f chokes and 
others. Reduce coil dimensions and in- 
crease "Q." Insulated leads connect to coil 
and permit point-to-point wiring. Fre- 
quency ranges from 100 cycles to 175 
megacycles. 

' SLEEVE CORES 
By permitting use of smaller cans of 
less critical and less costly materials, 
these cores assure a high order of 
tuning efficiency in greatly reduced 
size. In some instances, it may not 
even be necessary to use cans. 

CUP CORES 
These unique, self - 
shielding units are 
available in a wide 
range of shapes and sizes and 
are finding steadily increasing 
use throughout modern elec- 
tronics. Can be mounted close 
to chassis or other metal parts. 

ELECTRONIC COMPONENTS DIVISION 

STACKPOLE CARBON COMPANY, St. Marys, Pa. 
30 January, 1949 - ELECTRON ICS 



We have designed-and have 
available-many types of C -D Quietones 
which are equally effective on 
both Radio and video bands. They meet 
every requirement of manufacturers' 
cost and production schedules. 
One of these standard types may 
remove your product from the list of 
Radio interference generators. 
H not, we're ready and waiting- with 
a modern and complete laboratory 
and experienced engineers-to design 
and build a Quietone to meet your 
specific needs. Your inquiry is 
cordially invited. Cornell-Dubilier 
Electric Corporation, Dept. K-19 
South Plainfield, New Jersey. Other 
large plants in New Bedford, Worcester 
and Brookline, Massachusetts, and 
Providence, Rhode Island. 
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CORNELLDUBILIER 
WORL'D'S LAFGESIF MANUFACTURER OF 

CAPACITORS 

Reg. V.8. Pat. Off. 

Make Your Product 
More Saleable 
with C -D Quietone 
Radio Interference 
Filters and Spark 
Suppressors. 
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OUT OF THREE 

MOM 

ONE OUT OF EVERY THREE television sets 
equipped with magnetic deflection means 
utilizes an I -T -E Focus Coil! - testimony 
enough to the dependability, effectiveness, 
and manufacturing economies to be obtained 
with these precision -built coils. 

I -T -E Focus Coils are made for use 
with tubes 10", 12" and 16" in size. They are 
completely engineered for quality through- 
out. Best uniform -cross-section enameled 
copper wire is wound on a core of acid -free, 
impregnated paper. Terminals are securely 
anchored - will actually withstand a 16-1b. 

pull on each lead. Entire wound assembly 
is completely enclosed in a pressed -steel case, 
which is zinc -plated to resist corrosion. The 
coil center -hole is sufficiently large to allow 
adjustment of raster on screen. 

I -T -E Focus Coils áre available in three 
standard mountings, and specified mountings 
can be supplied on request. 

For complete technical information 
on I -T -E Focus Coils-or on other I -T -E 
precision -built wire -wound products - 
write, specifying your needs. 

FOCUS COILS 
The Leader In Technical Excellence 

I -T -E CIRCUIT BREAKER CO., RESISTOR DIVISION 
19TH & HAMILTON STREETS, PHILADELPHIA 30, PA. 

SWITCHGEAR UNIT SUBSTATIONS ISOLATED PHASE BUS STRUCTURES AUTOMATIC RECLOSING CIRCUIT BREAKERS RESISTORS SPECIAL PRODUCTS 
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All Resistors Are 
Precision Film Or 
Wire Wound Types... 
Sealed For Permanent 
Accuracy. 

Unit Construction ...Re- 
sistors, Shunts, Rectifier, 
Batteries All Are Housed 
In A Molded Base Built 
Right Over The Switch .. . 

Provides Direct Connec- 
tions Without Cabling .. . 

No Chance. For Shorts. 

Inside view cover 
removed... inverted 

TECH DATA 
D.C. VOLTS: 0-3-12-60-300-1200-6000, at 20,000 Ohms/Volt 
A.C. VOLTS: 0-3-12-60-300-1200-6000, at 5,000 Ohms/Volts 
D.C. MICROAMPERES: 0-60, at 250 Millivolts 
D.C. MILLIAMPERES: 0-1.2-12-120, at 250 Millivolts 
D.C. AMPERES: 0-12, at 250 Millivolts 
OHMS: 0-1000-10,000; 4.4 Ohms at center scale on 1000 scale; 

44 Ohms center scale on 10,000 range. 
MEGOHMS: 0-1-100 
DECIBELS: -30 to +4, +16, +30, +44, +56, +70 
OUTPUT: Condenser in series with A.C. Volt ranges 

TRIPLETT ELECTRICAL INSTRUMENT CO. BLUFFTON. OHIO 
In Canada: Triplett Instruments of Canada, Georgetown, Ontario 

NOTE 
the Sensational 
Improvements 

Model 630 
$3750 U.S.A. 

Dealer Net 

Leather Carrying Case $5.75 
ADAPTER PROBE FOR TV 

HIGH VOLTAGE TESTS EXTRA 

A completely new Volt -Ohm -Mil - 
Ammeter that does more .... has 
proved components .... and will 
give a lifetime of satisfaction. 

P,reCGdG4l2 ,4rc-c,2 , , . t4 zctiuL 

/\.;:i.14Lime77**% 
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Air -Movers Move Faster 
both in PRODUCTION, 

and SALES 

4-WINGED DRIVER 
CAN'T SLIP OUT 

Of PHILLIPS TAPERED 
RECESS 

e .. when they're assembled "for keeps" 
with AMERICAN PHILLIPS SCREWS 
"FAIR WINDS" IN PRODUCTION: These new "wind -tunnel" fans are designed for lasting e-rr 
ciency, exceptionally handsome appearance, and unbroken silence in operation. So what 
other fastening method could be used-except American Phillips Screws? Now there's no 
danger of damage to the deep -drawn, sleek surfaces, no burring of screwheads, no lagging 
production due to fumbled and slant -driven screws. In fact, assembly moves 50% faster 
than it does with slotted screws. 
"FAIR WINDS" IN SALES: Good-looking modern design of American Phillips' universal 
cross -recess is a definite accent to the modern design of any product in which these 
screws are used. And salesmen can accent the story of extra vibration-resistance-which 
protects silent operation and prolongs product -life. See what American Phillips Screws 
can do for your product, both in production and sales. Write. 

AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago II: 589 E. Illinois St. Detroit 2: 502 Stephenson Building 

AMERICAN 
PHILLIPS 

i 1111 
ALL TYPES 
ALL METALS: Steel, 
Brass, Bronze, Stain- 
less Steel, Aluminum, 
Monel, Everdur (sili- 
con bronze) 
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iLossitW#805A SLOTTED LINE!. 

PRECISION ACCURACY FOR 

STANDING WAVE MEASUREMENTS $/75OO rf 

RADICAL NEW "PARALLEL -PLANE" 
DESIGN GIVES -hp- SLOTTED LINE 

UTMOST ELECTRICAL STABILITY 

The new -hp- 805A Slotted Line em- 
ploys two parallel planes and a large, 
circular central conductor, instead of the 
conventional coaxial configuration. This 
new design makes possible an electrical- 
ly stable precision instrument capable of 
fast, easy measurements of unvarying 
accuracy. Parallel planes and central 
conductor are both mechanically rigid. 
Penetration depth of the probe is less 

critical than in coaxial slotted lines, and 
leakage is low because the effective slot 
opening is less than .001 referred to the 
coaxial system. Residual VSWR is held 
to less than 1.04. Probe position may 
be read to 0.1 mm. 

This new approach to the Slotted Line 
problem makes possible the manufac- 
ture of an instrument of maximum ac- 
curacy at moderate cost. 

SPECI 
Frequency Range: 500 to 4,000 mc. 

Impedance: 50 ohms. 

Connections: Special Type "N" fitt 
designed for minimum VSWR. 

Residual VSWR: 1.04 or better. 

Slope: Negligible. 
Data subject 

FICATIONS 
Calibration: Metric, in cm and mm. Ver- 

nier reads to 0.1 mm. 

Size: 27" long, 8" high, 6" wide. 
ins Carriage: Probe moved by cable drive. 

Probe depth adjustable. Probe resonant 
circuit tunable over freq. range of line. 
Detector may be standard crystal or 
employ barretters. 

to change without notice. 

WRITE FOR DETAILS 

HEWLETT-PACKARD COMPANY 
1824-A Page Mill Road Palo Alto, California 

labo ra tEo instruments 
A 

F. 0. 8. PALO ALTO 

NEW -hp- 415A 
Standing Wave Indicator 
The new -hp- 415A Standing Wavc 
Indicator is used with the -hp- Slotted 
Line to determine coaxial flatness or 
measure impedance. It consists of a 
high gain amplifier of low noise level, 
operating at a fixed audio frequency. 
Amplifier output is measured by a volt- 
meter with a square -law calibration in 
db and voltage standing wave ratio. 
The -hp- 415A is direct reading, com- 
pact and easy to use. 

SPECIFICATIONS 

Frequency: Fixed at 1,000 cps, ± 2%. Other 
frequencies 300 to 2,000 cps supplied on 
special order. Amplifier "Q" is 20 ± 5. 

Sensitivity: 0.3 Iry gives full scale deflection. 
Noise -level -to -Input equivalent is 0.04 ay. 

Calibration: For use with square -law detector. 
60 db level covered in 6 ranges. Accuracy ± 0.1 db per 10 db step. 

Gain Control: Adlusts meter to convenient 
level. Range is 50 db ± 5 db. 

Detector Input: Connects to Xtal rectifier or 
bolometer. Bias of 8 v. ± .5 v. delivers 
approx. 8.75 ma. to a 200 ohm barretter. 

Size: 12" long, 9" wide, 9" high. 

Data subject to change without notice. 
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outstanding advantage offered 

in Highest Quality Potentiometer 

GIBBS 
MICROPOT 

GUARANTEES 

7-7,41 Accuff' 

Make-ready for 
"INTEGRAL 
MOLDING" 
process ... 

The coiled resistance element 
is threaded on the molded core 

"Integral Molding" . . . Exclusive 
Gibbs Engineering Development... 

Forever Locks Coiled -Resistance Element 
and Terminals into One Integral Unit 
with Housing ... Assures Unequalled and 
Permanent Operational Accuracy. 

... and only the 

d1ICROPOT 
has it 

Result of 
"INTEGRAL 
MOLDING" 
process... 

Resistance element and terminals 
are one integral part of housing 

OTHER IMPORTANT FEATURES OF GIBBS TEN -TURN MICIIOPOT 

Write Today! 
For engineering 
specifications and 
complete detail 
folder. Submit 
any problems to 
our engineering 
staff for recom- mendations. 
Units for imme- 
diate shipment. - 1,000 to 30,000 
ohm range. Spe- 
cial resistance 
values made to 
order. 

Resistance output is directly 
proportional to shaft rota- 
tation through a full 3,600 
degrees within ±0.1%: this 
linearity is carried right to 
the counter clockwise stop. 
In the Gibbs MICROPOT 
such results are obtained 
by precision manufacturing 
and methods. 
Precision ground, stainless 
steel, double thread, lead 
screw guides the rotating 
contact, guarantees smooth 
action, low uniform torque 

and accurate settings -per. 
manently. 
Rotor assembly, supported 
on two bearings, assures 
long life and low torque. 
Ends of resistance element 
soldered to terminals before 
molding. 
Anti backlash spring in con- 
tact guide-assures you pos- 
itive setting and resetting. 
The 431/º" length of resis- 
tance element gives you a 
finer resolution. 

DEPT. 34 GIBBS Division 

THE GEORGE W. BORG CORPORATION 
Delavan Wisconsin 
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di//k' FREQUENCY METER USES SYLVANIA 1N34'S AS 

IN THIS PORTION OF THE CIRCUIT, the two 1N34's at the left are 
used as limiters. They are connected across the audio bus, 
but are biased so as to pass ± 1.5 volts of audio. Voltages 
above this level are clipped off by the action of the diodes. 
The two 1N34's at the right are used in a full wave counter 
circuit, and provide a d -c output proportional to the 
frequency input. 

GET THE FACTS ON TV USES TOO! 

SYLVAN I 
ELEVTRI C 

Electronics Division, 500 Filth Avenue, 
New York 18. N.Y. 

MIXERS, LIMITERS, COUNTERS 

5 Germanium Diodes make 

readings independent of 

battery voltage 
Permanent precision is essential in high - 
quality transmitter test equipment - such 
as Frequency Meter Type 2051, made by 
Link Radio Corp., New York. Meter indi- 
cates carrier frequency deviations directly 
-can also measure relative power output 
and frequency swing of FM transmitters. 

Use of 5 Sylvania Germanium Diodes 
Type 1N34 helps assure permanent pre- 
cision by keeping readings independent of 
battery voltage. Because the 1N34's are 
heaterless, battery drain is reduced ... bat- 
tery service life normally equals shelf life. 

Just another of the many ways Sylvania 
Germanium Diodes are improving per- 
formance, reducing size and weight. Why 
not put them to work in your products? 

ioppf 
o-{ 

FROM 
CRYSTAL 
OSCILLATOR 

2ppf TO 
RFC AUDIO 

I N34 - 

RF 
BY-PASS LOAD 

RESISTOR 

HERE A SYLVANIA GERMANIUM DIODE 1N34 is used as a high 
frequency mixer. RF signal from a crystal oscillator is 
impressed on the crystal, and mixed with RF signal from 
the antenna to produce an audio frequency beat note. 

] Sylvania 
Electric Products 

500 
Electconics 

Division, Inc. 
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pHOT OGRA'HIC 
RECAR 

VISUAL OBSERVATION? 

HIGH WRITING RATES? 

RT PERSISTENCE? 

SCREEN CHARACTERISTICS AT A GLANCE .. . 

The following types of fluorescent screens 
are available in Du Mont cathode-ray tubes: 

Pl: Medium persistence green. High 
visual efficiency. For general-purpose 
visual oscillographic and indicating 
applications. 

P2: Long persistence blue-green 
fluorescence and yellow -green per- 
sistence. Long persistence at high 
writing rates. Short -interval excita- 
tion. 

P4: Medium persistence white for 
television images. 

PS: Extremely short persistence blue 
for photographic recording on high- 
speed moving film. Persistence time 

for energy drop to 50% is 5 microsec- 
onds. Available on special order. 

P7: Blue fluorescence and yellow 
phosphorescence. Long persistence at 
slow and intermediate writing rates. 
For filtering out initial "flash" and 
for high build-up of intensity under 
repeated excitation, this screen may 
be used with Du Mont Type 216-J 
Filler. 

Pl 1: Short persistence blue. For re- 
cording high writing rates. Persist- 
ence lime for energy drop to 50% is 
10 microseconds. 

e There's a screen for every oscillographic 
purpose. But only Du Mont makes all types of 

screens. By having that extra Du Mont tube 
with the right screen available, you can cover 
a wider range of applications more quickly 
and realize far greater value from your oscillo - 

graph, simply by switching tubes. 
As a time-, trouble- and money -saver, that 

extra, dependable, high -quality Du Mont tube 
should be on hand when you need it. So why 
not buy it now while you're thinking about it? 

And when replacing cathode-ray tubes, al- 

ways remember that Du Mont tubes are made 
to RMA specifications and therefore fit any 
standard oscillograph. 

'Use the right screen for the right job. 
Descriptive data on request. 

O ALLEN B. DU MONT LABORATORIES. INC. 

oUMON de/ 
ALLEN B. DU MONT LABORATORIES, INC., PASSAIC, N. J. 
CABLE ADDRESS: ALBEEDU, NEW YORK, N.Y., U.S.A. 
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Portable Power ... 
PROTECTED POWER 

Regulated rectifier, 1000 ampere 28.5 
volt, for ground power requirements of 
jet motor staling and servicing of 
DC6's, manufactured by Industrial Elec- 
tronics and Transformer Company of 
Los Angeles. The control unit is mounted 
on four Lord -lolder Type Multiplone 
Mountings. 

with a LORD Vil}íO ñ 'Control System 
INET portable "Ground Power" units carry power to the job. They 
have an enviable reputation for their rugged dependability in a wide 
diversity of applications. 

The vital and sensitive electronic control is protected from damag- 
ing vibration by a Lord Vibration Control System, engineered as an 
integral part of the unit. Through the protection thus provided stable 
voltage is assured, tube breakage is minimized, instrument life is 
prolonged, and maintenance cost of delicate parts greatly reduced. 

INET thus gives further evidence of the growing recognition of the 
need for effective Vibration Control to improve performance and pro- 
long life. Have you considered the potential improvement in your 
product, possible through Lord Vibration Control? Consult an experi- 
enced Lord engineer. There is no obligation. 

See our bulletin in Sweet's 1949 File for Product Designers or write for Bulletin 
900 today. It describes the complete line of Lord products and services. 

cono Vibration Control Systems 
LORD MANUFACTURING COMPANY, ERIE, PA. 
Canadian Representative: Railway & Power Engineering Corp. Ltd. 
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THE ARNOLD ENGINEERING COMPANY 
Subsidiarir of 

ALLEGHENY LUDLUM STEEL CORPORATION 
147 East Ontario Street, Chicago 11, Illinois 

Specialists and Leaders in the Design, Engineering and Manufacture of PERMANENT MAGNETS 
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MODEL DM-Compact low cost 2 pole, shaded 
pole motor designed for portables, table 
models and other instruments in which space 
is an important factor. Simple speed change 
mechanism incorporates a special long- 

lasting molded neoprene belt. 

Only G offers you 

TWO rim drive 

DUAL SPEED PHONOMOTORS 

REGULAR 
ALBUM 

MODEL DR-Deluxe 
model 4 pole, shaded 

pole motor for use in ail high-grade 
instruments in which the ultimate in 
performance is desired. Novel speed 
change mechanism is both simple and 

positive in operation. 

Here they are ,... not one, but 
TWO dual speed phonomotors by General 
Industries ... for both 331/2 and 78 R.P.M. 
operation...for every type of instrument, from 
inexpensive table model to deluxe console 
combination. 

Representing years of research and develop- 
ment, these two motors excellently meet today's 
needs for dependable rim drive phonomotors 
that will accommodate both the new long- 

toitiN 
N. 

playing and conventional type records. Both 
motors have been proved in extensive labora- 
tory tests-and already are being widely used 
in many leading phonograph instruments. 
Like all GI Smooth Power products, both new 
dual speed phonomotors are built to the high- 
est quality and performance standards attain- 
able. Their cost, however, is surprisingly low. 
For additional information, specifications and 
quotations, write today to: 

The GENERAL INDUSTRIES Co. 

DEPT. B ELYRIA, OHIO 
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When an engine halts on a giant transport or 

airliner plying the skyways, the propeller must 

be "feathered" to insure a continued, safe flight. 

An electric motor powering the hydraulic pump 
which "feathers" the propeller must go into action 

immediately. Insulation which encases the leads 

on the motor is constantly subjected to heat and 

vibration and must be sturdy enough to withstand 
this wear. 

BH Fiberglas Sleeving is used in the Pesco Model 
IE-777 propeller feathering pump on the leads from 
the terminal post on the motor to the field coils. 

Here is the report from the Pesco Products 
of the Borg-Warner Corp.: 

"Bentley, Harris Fiberglas Sleeving was selected 

because of its greater flexibility and resistance to 
fraying. In our motors, the sleeving is exposed to 
heat and vibration. No specific tests were con- 
ducted in the selection of this particular sleeving 
because of our Electrical Engineer's previous ex- 

perience with this product. As a result of its use, 
we enjoy freedom from failures in the field coil 
due to excessive fraying." 

If you have a problem of insulation breakdown 
ed by vibration, excessive temperatures, harm - 
gases, grease or moisture, try BH Fiberglas 

Sleeving in your plant, in your product. 

TLEY, HARRIS MF, O., CONSHOHOCKEN, PA. 

B Hez eze 
SLtEVI,GS 

"BH Non -Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). "Fiberglas" is Reg. TM of Owens-Corning Fiberglas Corp. 

USE COUPON NOW 
Bentley, Harris Mfg. Co., Dept. E-31, Conshohocken, Pa. 

I am interested in BH Non -Fraying Fiberglas Sleeving for 
(product) 

operating at temperatures of -°F at - volts. Send samples so I can see for myself how 

BH Non -Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent. 

NAME 

ADDRESS 

COMPANY 

Send samples, pamphlet and prices 
on other BH Products as follows: 

D Cotton -base Sleeving and Tubing 
D Ben -Har Special Treated Fiberglas 

Tubing 
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Follow the Leaders to 

The Power for R -F 

A NEW TUBE F TV 

A new tetrode ... the forerunner of more Eimac de- 
velopments providing higher power in the upper 
frequency brackets. 

GENERAL CHARACTERISTICS 
EIMAC 4W1250A TETRODE 

Filament: Thoriated Tungsten 
Voltage 5.0 volts 
Current 13.5 amperes 

Screen Grid Amplification Factor (Average) 6.2 
Direct Interelectrode Capacitances (Average) 

Grid -Plate 0.05 uufd 
Input 12.8 uufd 
Output 5.6 uufd 

Transconductance (ib=200ma., en= 2500v., E,2= 500v.) 5200 umhos 

RADIO FREQUENCY POWER AMPLIFIER 
Television Class -B Linear or Grid -Modulated Amplifier. 
MAXIMUM RATINGS (Frequencies up to 216 Mc.) 
D -C PLATE VOLTAGE 3500 VOLTS 
D -C SCREEN VOLTAGE 750 VOLTS 
D -C GRID VOLTAGE - 500 VOLTS 
D -C PLATE CURRENT 750 MA. 
PLATE DISSIPATION 1250 WATTS 
SCREEN DISSIPATION 30 WATTS 
GRID DISSIPATION IO WATTS 

'EIMAC 4W1250A 
WATER COOLED TETRODE 

WATER 
CONNECTIONS 

ANODE 
WATER JACKET 

PRICE $215 

'G ̀e 
IW., 1 . 

FILAMENT 313DIA.4PINS 

SCREEN GRID 

For further information on the 4W1250A, write direct 

EITE[-McCULLOUGH, INC. 
2 0 7 SAN MATEO A V E N U E, SAN BRUNO, CALIFORNIA 

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

ELECTRONICS - January, 1949 43 



If You Need 
punched parts of 
laminated plastics 
by the MILLION 

Look to RICHARDSON 
Insist on INSUROK 

(REGISTERED TRADE MARK ) 

The Richardson Company offers you the services of an 

established, experienced, manufacturing organization with 

ample facilities for quantity production of Laminated 

INSUROK, proven by years of experience to be one of 

the world's truly fine punching stocks. 

74e RICHARDSON COMPANY 
GENERAL OFFICES: LOCKLAND. OHIO FOUNDED IN 1858 

Sales Headquarters: MELROSE PARK, ILLINOIS 

CLEVELAND - DETROIT - INDIANAPOLIS - MILWAUKEE - NEW BRUNSWICK. N. J. - NEW YORK - PHILADELPHIA - ROCHESTER - ST. LOUIS 
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A170NEY'OfATHYRATi?ON... 

giving 
more 

hours of superior 
service! 

2.5 v 

Filament voltage 21 amp 

Filament current 
forward 

Peak anode voltage, ,500 

and inverse 
1 

1, amp 

Peak cathode current 80 amp 

Avg cathode current sec 

Current averaging 
time 

15 s 

sec 

&relent temp range 
to 

b." 
GENERAL ELECTRIC COMPANY pioneered the thyra- 

tron, so that G -E leadership in its design is to be 
expected. Thus new Type GL -5545's oversize gas 
charge ... which compensates for anode gas absorp- 
tion, foremost enemy to long life of thyratrons used 
for motor -control work. Gas absorption is caused by 
the inductive load found in both field and armature - 
control circuits. 

Greater inert -gas content-twice that of former 
types-means that the GL -5545 needs no snubber 
circuit in motor -control applications. The tube will 
operate with a commutation factor* at least 100 times 
that of other gas -filled tubes of earlier design. 

This results in longer tube life-in many more 
hours of performance per dollar of investment. And 
further assuring Type GL -5545's ability to stand up in 
hard service, vibration -resisting strength features the 
tube's construction, with key parts internally braced 

GENERAL 

Outlasts gas" filled 

control tubes of earlier design 

(see below) * 

Out -performs 
them 

combining: by 

High anode voltage 
e current ratio 

High peak-to-avera9 

Stable control characteristics 

Short heating time 

"Climate -proof" ambient 

temperature 
range 

and the grid -anode structure solidly supported both 
at top and bottom. 

Electrically the GL -5545 shows similar progress 
over older types. A special shielded -grid design 
cushions any grid effect from voltage surges, making 
for a stable circuit and reliable tube behavior. The 
GL -5545's ratings establish its high peak voltage 
and current capacities, yet the tube can be applied to 
replace gas -filled types of earlier design-C6J's and 
306's-without socket or circuit change. 

Get on the bandwagon by phoning your nearby G -E 
electronics office for further facts about this new 
General Electric thyratron that lasts longer and does 
more. Or wire or write General Electric Company, 
Electronics Department, Schenectady 5, New York. 

*Commutation factor is the product of the rate of decay 
of current in amperes per microsecond just before com- 
mutation, and the rate of rise of inverse voltage in volts 
per microsecond just after commutation. 

ELECTRIC 
FIRST AND GREATEST NAME IN ELECTRONICS 
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Watch 
'vCI. roRj 

---_ 
Master 

Frequency Standards 

Type 2121 A. 

TERMINATION 
Front and Rear 

CONSTRUCTION 
Standard 83/4" x 19" Panel 

HOUSING 
834" 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. 2121A. 

Name 

Company 

Address 

City State 

GUARANTEED 
ACCURACY 

1 part in 100,000 
(.001%) 

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

2eaturei 
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. 

Specifications 
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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It is unbelievable that so small a resistor can carry 35,000 watts! 
But it actually happens, repeatedly, in the case of Ward Leonard Non - 

Inductive Plaque Resistors wound with Nichrome V wire - used 

in telephone carrier circuits operating through rural power lines. 

This is the story: Circuit breakers are installed in the power 

lines to protect them against "shorts" due to falling wires, etc. But the 

telephone carrier currents are blocked by the high impedance of the 

breaker solenoids. A low -impedance resistor is therefore used as a 

by-pass at each solenoid. 

When a "short" occurs, the resistor must be momentarily able 

to carry amperage far in excess of its normal rating, because mechani- 

cal lag prevents the circuit breaker from opening instantly. The same 

applies when lightning, or accumulated static charges, discharge to 

the ground. 

Tremendous strain is imposed upon the winding of the resistor 

during the instant of high current impact, yet it must stand up. 

To assure maximum performance and dependability, Ward 

Leonard uses windings of Nichrome V. This superlative Driver - 

Harris alloy sustains tremendous voltage surges without loss of 

characteristics, retains its superb stability in spite of severe thermal 

shock, stays on the job even though "jolted" again and again ... when 

a breaker makes several attempts to restore an open circuit. 

Whatever your electrical resistance problems - conventional, 

unusual, or seemingly impossible of solution - send your specifications 

to us. We manufacture and draw the most complete line of electrical 

resistance alloys in the world, 

COMMON POWER AND TELEPHONE LINE 

BREAKER 
POINTS 

SOLENOID 

2 Y4 

Designed to protect telephone circuits that utilize power 
supply lines, this resistor, rated at 50 ohms and 125 
watts, is intended normally to carry a current of about 
1.6 amperes. In the event of short-circuit, however, it 
will tolerate 16 times this amperage, and a voltage in- 
crease producing 35,000 watts, for the fraction of a 

second required by a power line circuit breaker to 
operate. Cooling in less than a second after sustaining 
such an abnormal current impact, the winding, of .010 in 
diameter Nichrome V wire, remains unimpaired. In fact, 
this severe treatment can be administered for 3/l00ths 
of a second per second for 3 successive seconds without 
damage to the resistor. Made by Ward Leonard Electric 
Co., Mount Vernon, N. Y. 

Nichrome is Manufactured only by 

"r= Driver -Harris Company 
HARRISON, NEW JERSEY 

BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 
Manufactured and sold in Canada by 

The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 

'T.M. Reg. U. 5. Pat. OR. 



Showing welded tungsten filament 
leads assembled in a tube base. The 

welding operation takes but a 
moment. The two sections of the 

tungsten leads are placed in a 
positioning fixture. A tiny 
eyelet of "K" MONEL is 

slipped over the lower section. 
near the joint. To direct flow, the 

fixture is inverted. Fixture and lead 
assembly are raised into a hydrogen - 

filled glass bell, and the welding 
is performed by the carbon 

arc method. 

How a problem in 
welding tungsten was solved 

While improving the design of their VHF beam tet- 
rodes, the United Electronics Company ran into a diffi- 

cult technical problem. 
In their tube types 5D22 and 4D21, tungsten filament 

leads are brought out to conventional base prongs. 
However, to locate the filament at the center of the 
structure, the two internal filament leads had to be 
sharply offset. It was necessary, also, that the leads be 
accurately aligned with the base outlet holes, to elimi- 
nate stresses which might crack the glass envelope 
when the tube was put in service. 

Bending the tungsten leads to shape proved too in- 
accurate a method. So it was decided to make the leads 
in two sections - one straight, and one bent - welding 
them together in precision positioning fixtures. 

This method of assembly proved satisfactory, but 
difficulty was immediately encountered in finding a 
suitable joining metal. 

Several metals were tried without success. Either they 
failed to "wet" the tungsten, or caused it to embrittle. 

EMBLEM n OF SERVICE 

NICKEL NC' ALLOYS 

VHF beam tetrode tube, manufactured by 
the United Electronics Co., Newark, N. J. 

Finally, United Electronics 
Company engineers tried 
"K"* MONEL-and it 
proved to be the answer to 
their problem. 

"K" MONEL "wet" the 
tungsten satisfactorily; 
flowed well; made strong, smooth joints; was resistant 
to oxidation and corrosion. In addition, "K" MONEL's 
melting point was safely above both exhausting and 
tube operating temperatures. 

This is but one of countless ways that Nickel and its 
alloys are helping industry to build better products. 
If you have a problem in metal selection, get to know 
the family of INGO Nickel Alloys with their unique 
combination of properties. Our technical department 
is always ready to assist you. Write for "66 Practical 
Ideas for Metal Problems in Electrical Products." 

The international Nickel Company, Inc. 
67 Wall Street New fork 5, N. Y. 

MONEL* "K" MONEL "5" MONEL "R" MOREL "KR" MOREL INCONEL NICKEL ' L" NICKEL "T' NICKEL 
'Reg. II. S. Pat. Off. 

g 
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One Relay or 100,000... 

CLARE RELAYS 
Are Each Carefully Tested 

Against Your Specifications 
Clare's Chief Inspector reports only to the president. He is responsible 
for the most important thing in our business ... that the Clare Relay 
you order is exactly the Clare Relay you receive. 
Whether your order is for one Clare Relay or 100,000 ... every single 
relay is 100% inspected and tested against your specifications. 
Mechanical adjustment, electrical characteristics, physical appearance 
and construction ... every detail is gone over by experts specially 
trained in Clare's precise requirements. Not a single relay is sealed 
for packing until it conforms in every way with the highest standards 
of relay performance. 
Such infinite capacity for taking pains is a basic reason for Clare's 
leadership in the industrial relay field. It accentuates the value of 
Clare's superior design, precise manufacture and unusual understand- 
ing of difficult relay design problems. 
Clare sales engineers, fully experienced in every type of relay require- 
ment, are located in principal cities for your convenience. If you have 
a relay problem that seems really tough ... look to Clare. Enjoy the 
services of this organization whose entire business is devoted to making 
sure that you have the relay which best meets your needs. 
Look in your classified telephone directory ... or write: C. P. Clare & 
Co., 4719 West Sunnyside Ave., Chicago 30, Illinois. In Canada: 
Canadian Line Materials, Ltd., Toronto 13. Cable Address: CLARELAY. 

trst in t «e n usina i 

Every Single CLARE Relay 

Must Pass These Tests 

For Mechanical Adjustment 

1. Contact Pressures (Make or Break) 

2. Contact Follow, or Wipe 

3. Sequence of Make and Break Contacts 

4. Correct Airline 

5. Residual Setting 

6. Spring Straightness 

Physical Inspection 

1. Plating (For Marks or Scratches) 

2. Proper Insulation 

3. Condition of Insulation (No crocks, etc.) 

4. Tapping of Screw Holes 

5. Spring Thickness 

6. Coil Data on Label and Condition of Label 

Electrical Inspection 

1. Coil Resistance 

2. Coil Breakdown 

3. Pileup Breakdown 

4. Operation (as specified) 

5. Direction of Winding 

6. Test for Shorted Turns 

All Clare Relays Are Packed 

Immediately Following Inspection 



CHICAGO... 
The Engineer's 

Transformer 

HIGH Q CHOKES 
for Dynamic Noise Suppression Circuits 

Two precision -built chokes with 
inductance values of .8 and 2.4 
henrys respectively-accurate to 
within ± 5 % with up to 15 ma 
d -c. Units have a minimum Q of 
20. Exceptionally compact, 1116" x23,'x1%6". 

Write for 
literature 

No. 

NSI-1 

NSI-2 

Inductance 
.8 h 

2.4 h 

List 

$10.00 
10.00 

Famous "Sealed in Steel" 
New Equipment Line 

Chicago Transformer's New Equipment Line offers 
transformer engineering ahead of the trends in circuit 
design. It's the Transformer Line preferred by experts 
in the P.A., ham, communication and experimental 
fields, and by broadcast stations and manufacturers. 

Check these features-drawn steel cases to provide 
compact, streamlined mounting; conservative ratings 
that meet all RMA and FCC recommendations; pre- 
cision characteristics for stable, uniformly excellent 
performance-these, and many others. Check the 
prices-and you'll learn how little more 
these advanced units cost over conven- 
tional transformers. 

Typical of the New Equipment Line are the 
outstanding audio transformers listed below. 
Get full details on the complete line- 
write for descriptive catalog today. 

Response within .2db, 30 to 20,000 cycles 
New Full Frequency Range Output Transformer 

No. B0-6. For use in high fidelity amplifiers. 
Couples push-pull 6L6's (7500 ohms, C -T) to 
6/8 or 16/20 -ohm voice coil. Center -tapped 
tertiary winding provides 15 % inverse feed- 
back to reduce harmonic distortion to a mini - 

No. BO -6 mum. In drawn steel case, 454" x 3%" x 311/(6", 
List Price $23.00 with mounting studs and pin -type terminals. 

There's a CHICAGO OUTPUT TRANSFORMER For Every Full Frequency Use 

Cat. No. Application Impedance Max. Power List 

B0.1 Single Plate to Line.. Pri.-15,000 ohms at 0 to 10 ma d -c 
*Sec. -600/150 ohms CT +20 dbm..$13.00 

B0-2 P.P. Plates to Line . *Pri.-20,000 ohms CT 
*Sec. -600/150 ohms CT +30 dbm.. 19.00 

B0-3 P.P. Plates to Line Pri.-5.000 ohms CT 
*Sec -600/150 ohms CT +40 dbm.. 17.00 

$B0-4 P.P. Plates to Line Pri.-7,500 ohms CT 
*Sec. -600/150 ohms CT +43 dbm.. 18.00 

B0-5 P.P. Plates to Line Pri.-10,000 ohms CT 
*Sec. -600, 150 ohms CT; 16/8/4 ohms. +37 dbm.. 24.00 

Tertiary winding provides 15% inverse feedback. *Split and balanced windings. 

Television Transformers to fit today's leading TV circuits 
Because Chicago Transformer is the largest 
single supplier of transformers to the Tele- 
vision industry, you gain the advantages of 
"Original Equipment" components when you 
buy Chicago TV Transformers. Available now, 
the three units described here are part of a 
complete new line, soon to be announced. 

Vertical Blocking Oscillator Transformer No. TBO-1. 60 - 
cycle unit for creating the vertical sweep "saw -tooth" 
voltages required in conventional circuits. 
Pri. Inductance: 1.15 by ± 20% at 3 v., 1000 cycles 
Pri. Leakage Inductance: 8 mh -- 25%, -15%a 
Ratio, Primary to Secondary: 1 to 4.2 

Exact equivalent to R. C. A. Part No. 208T2. List Price, $3.10 

TRADE MARK On 

TV Power Transformer No. TP -365. Designed to supply 
405 volts d -c with two 5U4G's to an 80 mfd con- 
denser input. Copper shorting band around core 
reduces external magnetic field; cuts image distortion 
to a minimum. 
Pri.: 115 v., 60 cycles Fil, No. 1: 12.6 v., 5 amps, CA' 
H.V. Sec.: 362-0-362 v., a -c, Fil. No. 2: 5 v., 2 amps 

.295 amps d -c Fil. No. 3: 5 v., 6 amps 

Exact equivalent to R. C. A. Part No. 201T6. List Price, $26.00 

Vertical Scanning Output Transformer No. TSO-1. Couples 
vertical output tubes to picture tube deflection yoke. 
Pri. Impedance: 19,000 ohms at 30 v., 60 cycles, 13 ma d -c 
Ratio, Primary to Secondary: 10 to 1 

Exact equivalent fo R. C. A. Part No. 204T2. List Price, $3.90 

Write for Descriptive Literature 

3501 ADDISON STREET CHICAGO 18, ILLINOIS 

Millions of nationally - 

known receivers produced 

annually are equipped 

with Chicago Transformers 
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HE GISTERED 
U 5. PATENT OFFICE. / 

1 BADE MARK are 
%HSU 

STANDARD MATERIAL ERI A 
mode in , 5 

t nQWelectronic equipment 

in communications 
and electronic 

ag Standard 

Higher frequencies roved loss factor made in an 
L- 

4 
Hig imp 

require a material with an 43 were formerly in an 

Insulators 
shown in Bulletin No. 

1 insulators 
are 

material-AISiMag 
196. These 

2281(',lazedl. b these 

L_5 material-AISiMag of the better material is shown y 

The added usefulness 
Material Now Used. 

Characteristics: Material AISiMag 216 

significant Glazed 
(L -S) 

Former j Used.-4 
) 

AISiMag 6.3 

1MC.5.8 .0012 
Constant .0021 .0076 Dielectric 

Power Factor 1 MCequipment 
Loss Factor 1 MC . 

.012 

improvements 
in your eq 

As there is no increase in price, imp 

can be made at no increase in insulation 
cost. 

A COPY OF BULLETIN NO. 143 WILL BE SENT TO MANUFACTURERS ON REQUEST TO 

AMERICAN LAVA CORPORATION 
4 7 T H Y EAR O F CERAM C LEADERSHIP 
CHATTANOOGA 5, TENNESSEE 
SALES OFFICES: ST. LOUIS, MO., 1123 Washington Ave., Tel: Garfield 4959 NEWARK, N. J., 671 Broad St., 

Tel: Mitchell 2-8159 CAMBRIDGE, MASS., 38-B Brattle St., Tel: Kirkland 4498 CHICAGO, 9 S. Clinton St., 

Tel: Central 1721 LOS ANGELES, 324 N. San Pedro St., Tel: Mutual 9079 PHILADELPHIA, 1649 N. Broad St. 



Top to bottom: two Collins 51N-4 communi- 

cation receivers, Collins 706A-1 radioteletype 

converter, and Collins 707A-1 power supply. 

... the New Collins 

Raáioteletype Receiving Package 

The new Collins radioteletype 
receiving package is engineered for applications 
where extreme reliability is required in the 
reception and conversion of single channel or 
multiplex printer transmissions. 

The Collins 706A-1 converter, heart of the 
package, is designed to operate from the out- 
put of two Collins 51N-4 communication re- 
ceivers arranged for diversity reception of fre- 
quency shift signals. 

The electrical circuits of the 706A-1 consist 
of two input filters, two limiters, two discrim- 
inators, a channel selector, a mark -hold circuit, 
and output amplifier circuits which provide 
proper direct current voltages to operate printer 
equipment located either locally or remotely. 
All d -c and a -c voltages for the converter are 
provided by the 707A-1 power supply. 

The 51N-4 receivers employed are highly effi- 
cient single -channel superheterodynes, thor- 
oughly engineered for reliable continuous duty. 
The use of six tuned circuits ahead of the mixer 
gives more than 60 db rejection of image response. 

New Collins radioteletype transmitting 
equipment is also in production. We will be 
glad to give you further information on request. 

IN RADIO COMMUNICATIONS, IT'S... 

COLLINS RADIO COMPANY, Cedar Rapids, Iowa 
11 West 42nd Street, New York 18, N. Y. 458 South Spring Street, Los Angeles 13, California 

J 
52 January, 1949 - ELECTRONICS 



50 YEARS OF PROGRESS WITH KESTER SOLDER 

The present type of cored solder used by industry 
was first made by J. F. Kester in 1899. From the simple 

beginning of its first application ... a few soldered 
connections in the old hand -crank telephone ... it 

has continued to grow by keeping pace with new techniques 

as demanded by industry. Today's modern production 

would not be possible without cored solder. 

Standard for 
Industry and Home 

Since 1899 

RADIO-TELEVISION-The early 
commercial, amateur, and pro- 
fessional builders of radios ac- 
cepted Fester Rosin -Core Solder 
as standard. Then as now, Fes- 
ter still leads in this field. 

AGRICULTURAL-For a half cen- 
tury Kester Cored Solder has 
been the farmer's standard for 
maintenance and repair. He 
uses Kester because his solder- 
ing must be fast and reliable. 

AUTOMOTIVE-Ever since its 
inception Kester Acid -Core Sol- 
der has been and still is the 
standard in the automotive 
field and for the trade. Mechan- 
ics and repairmen insist upon it. 

HOMECRAFT-In hobbycraft as 
well as home repair, good sol- 
der bonds are essential. Fester 
Metal Mender and Radio Solder 
are the standards for all home - 
craft workers. 

FACTORIES ALSO AT 

ELECTRICAL -ELECTRONIC -Fes- 
ter makes a great variety of 
"specialized" core solders and 
solder preforms-even those 
suitable for the fine touch re- 
quired in electronic work. 

INDUSTRIAL-Kester Cored Sol- 
ders have met every require- 
ment for the past half century. 
They have earned the reputa- 
tion for and are recognized as 
standard for industry. 

FESTER SOLDER COMPANY 
4201 Wrightwood Avenue, Chicago 39, Illinois 

NEWARK, NEW JERSEY B R A N T F O R D, CANADA 

uer 
100000 

5 0 
5arld5/Ze 

Type 
of KESTER 

Flux -Cored 

SOLDER 

Free-Technical Manual. Send for 

Kester's new 28 -page manual, 
"Solder and Soldering Technique." 
A complete analysis of the appli- 
cation and properties of soft solder 
alloys and soldering fluxes. 

1899 ==-- 

th 

ñni versar 

1949 

KESTER 

SOLDER 
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"Any Lily -Gilding Today?" 

AMANUFACTURER recently 
brought this interesting produc- 

tion problem to Fine Wire Head- 
quarters. 

He wanted his product to have high 
strength and springiness, low contact 
potential and good conductivity. Our 
recommendation was to first make 
the product of .020 phosphor bronze 

wire, in order to get the strength and 
resilience characteristics. 

Low contact potential and good con- 
ductivity were then obtained by fol- 
lowing our suggestion to gold plate 
the phosphor bronze wire. "Gilding 
the lily" in this case cost less than 
$5.00 per pound to the manufacturer's 
pleased surprise. 

North American Philips specializes in drawing, enameling, and plating extremely 
fine wires in practically all metals and alloys. For example: Tungsten Wire as 
fine as .00028 has been gold plated. 

So, when you have a problem on Fine Wire, Tungsten, or Molybdenum, why 
not call on Fine Wire Headquarters phone, wire, or write to North American 
Philips, makers of NORELCO Fine Wires and ELMET Tungsten and Molybdenum 
products. 

NORTH AMERICAN PHILIPS COMPANY, INC. 
Dept. XT -1, 100 East 42nd Street, New York 17, N. Y. 

Export Representative Philips Export Corporation 100 East 42nd Street, New York 17, N. Y. 
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YOU GET QUALITY PLUS ENGINEERING SERVICE WITH G -E PERMANENT MAGNETS 

The magnet shown is 10 times 
actual scale and is the heart 
of the Magnetic Relay manu- 
factured by Thomas A. Edison, 
Incorporated, West Orange, 
New Jersey. 

4)ee, rC?42:P 1-,a G1.. 
TCpe `%,,````r :P.cc>q 

The Magnet that Sounds the Alarm 
Here's a unique application for G -E permanent mag- 

nets. As the moving element in the Edison Sensitive Re- 
lay, a tiny G -E Sintered Alnico 5 permanent magnet com- 
pletes an electrical circuit ... instantly sounding the 
alarm for fire. 

Design specifications for this magnet application were 
severe. Extremely high pole tip density was required. Yet 
mass had to be low. Cost conscious G -E engineers worked 
closely with Thomas A. Edison, Incorporated. Costs 
were cut by redesign and by the use of Sintered Alnico 
5 ... a new magnetic alloy recently developed by General 
Electric. 

Perhaps your permanent magnet costs can be reduced. 
Our design engineers will be glad to work with you to 
improve your product. Remember, too, that General 
Electric produces all grades of CAST and SINTERED 
ALNICO as well as special magnetic alloys for your 
product. 

PERMANENT 
MAGNETS 

GENERAL 

1411111111, 

Edison Aircraft Fire 
Detection System-Fast, 
Safe, Dependable 

Here's how the Sensitive 
Magnetic Relay fits into the 
Edison Fire Alarm system. An 
Edison thermocouple detector 

mounted in the area to be protected generates its 

own emf when a dangerously rapid rise in tempera- 
ture occurs. This emf (measured in millivolts) actuates 
the Sensitive Magnetic Relay and sets off o fire alarm. 
When the fire is out and conditions return to normal, 
the detectors signal "Fire Out" and are again ready 
to signal "Fire" rapidly and truthfully. 

CHEMICAL DEPARTMENT, SECTION LA 
GENERAL ELECTRIC COMPANY 
PITTSFIELD, MASS. 
Please send me: 

( ) Bulletin, CDM-16, "G -E Permanent Magnet Sub- 
assemblies" 

( ) Bulletin CDM-2A, "G -E Permanent Magnet Cata- 
log" 
Name Title 
Company 
Products Mfrd 
Address._._ 
City State 

ELECTRIC 
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. d ces television 
R 

reu 
installation 

expense 

Type-Coaxial Solid Dielectric Cable 
Impedance -73 ± 3 ohms 
Capacity -21 mmf / ft. 
Velocity -66% 
Corona 2300 volts rms. 
Weight -36 pounds per 1000 feet 

Attenuation-Decibels per hundred feet 
Freq. in MC 1 10 100 400 1,000 3,000 
DB/100' .26 1.0 3.75 8.30 14 29 

vinyl jacket, polyethylene insulation, 
braided tinned copper shielding, Copperweld conductor 

You've been waiting for this television transmission line- 
Intelin TV -59. Exclusive new fabricating processes developed by Federal 
make TV -59 available to you at 25% less than the cost of Intelin RG-59/U- 
the popular standard shielded line for TV applications. 
In all important electrical and physical characteristics 
TV -59 is identical with Intelin RG -59/U. 

With TV -59 you can look forward not only to reducing costs of 
the installations of new television sets, but also to reducing 
costs of improving the performance of existing sets. 

For full information about prices and delivery dates on 
Intelin TV -59 write to Department D-713. 

Federal Telephone and Radio Corporation 

KEEPING YEARS AHEAD... is IT&T's world-wide 
research and engineering organization, of which the Federal 
Telecommunication Laboratories, Nutley, N. J.. is a unit. 

SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey 

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. O. 

Export Distributors: International Standard Electric Corp. 67 Broad St., N.Y. 
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If it's Electronic.. . 

B&W CAN MAKE IT FOR YOU 

From small electronic components up to carefully engineered 
test equipment and complex electronic devices, Barker and 
Williamson can engineer and manufacture high quality prod- 
ucts to your specifications 

Three B&W plants, comprising 150,000 square feet, completely 
equipped with a competent engineering staff, machine shop, 
tool room (including all machines for drilling, milling, turning, 
stamping and forming metals and plastics), and a complete 
woodworking shop are at your disposal. Your inquiries are 
welcome. Write Department EL -19 for prompt reply. 

NOW IN PRODUCTION AT B & W 

COMPLETE RADPO TRANSMITTERS DUAL DIVERSITY 

CONVERTERS, CONTROL UNITS and FREQUENCY SHIFT 

EXCITERS FOR RADIO TELETYPE TRANSMISSION SPE- 

CIAL TEST EQUIPMENT REDESIGN, MODERNIZATION 

AND MODIFICATION OF EXISTING EQUIPMENT 

MACHINE WORK METAL STAMPING COILS 

CONDENSERS OTHER ELECTRONIC DEVICES IN 

A WIDE RANGE OF TYPES 

PLANT No. 2 
BRISTOL, PA. 

BARKER -ÄN0 WILLIÄPISQ 

BARKER et WILLIAMSON, Inc. 
237 FAIRFIELD AVENUE UPPER DARBY, PA. 

FREQUENCY SHIFT ROTER 
-Provides RF tir ve and 
frequency shift keying to 
transrn 'ter. 

2 KW API'LIFIER-c ass C R -F 

AmpiFier, Frequency Range 
'I to 25 M's 

CONTROL UNIT-Operate 
as an electronic repeater Fi 

teletype wire lines. 

DUAL DIVERSITY CON- 

VERTER -Provides 
diversity. mixing on 
frequency shift cir- 
cuits. 

RECEIVER ASSEMBLY 

-Standard Army BC -342 
Receivers modified for 
Dual Diversity Reception. 
Coupling Amplifier; 
bottom, front. 

B&W AUDIO OSCILLATOR 

Medal 200 

B& W FREQUENCY METER 

Model 300 

B&W 
DIS'ORFION METER 

Model 400 

B&W TURRETS 

nt, 
es¡;;' x.t 

etri 
P1; 

RAW SMALL BUTTERE' 

VARIABLE CAPACITORS 

B&W ROTARY COILS 

B&W HEAVY DUTY 

VARIABLE CAPACITORS 

R&W 3400 
SERIES INDUCTORS 



It takes a "Steady Hanc 

to hold down this Job 

Above illustration shows an IBM Electric Punched Cord Sorting Machine 
with cards stacked for automatic sorting. Note plastic Card Weight in 
its steadying position on top of stack. 

." 
CARD WEIGHT... 

-may A solid, injection -molded 
block of clear polystyrene meas- 

uring 3 1/4" x 7 1/4". Stepped wall 
thicknesses are 9/16" and 3/8". Undercut 

handle extends 1" above center wall step. 

This Approved Plastic Part's Required 
Qualifications Also Emphasized 

CLARITY TOUGHNESS 
ECONOMY 

This part is a Card Weight ... molded of clear 
polystyrene. It was designed by and processed 
for International Business Machines Corpora- 
tion, Endicott, New York. 

It is used as a "steadying hand" in the 
hopper of an automatic card feed on a business 
machine. 

The transparency of the selected material 
lends itself to viewing the stacked cards. Its 
toughness makes it practically unbreakable. 
Carefully engineered mold construction pro- 
duced the handle undercuts and recesses in 
one operation-most economically! 

This plastic part, which has so completely 
satisfied its end -use requirements, exemplifies 
the type of molding in which Consolidated 
excels. We are confident that our broad experi- 
ence and know-how can be advantageously 
applied to your particular planning in 
plastics. Our sales engineers are 
ready to serve your inquiry. 

Your Blue Print in Plastic 

ronrhes, NEW YORK. 1790 Brood.voy CHICAGO, 549 W. Randolph St. DETROIT. 550 Maccabees Bldg. CLEVELAND, 4614 Prospect Av. BRIDGEPORT. 211 State Street. 

PRODUCT DEVELOPMENT MOLD DESIGN MOLD CONSTRUCTION PLUNGER MOLDING TRANSFER MOLDING INJECTION MOLDING COMPRESSION MOLDING 
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G -E VARIABLE RELUCTANCE CARTRIDGE 

wed de eft1aea&è etryeue ou 
eoeweettiegal awd 4acty Peagette Zecoedd 

NOW- in one small unit-all the sales and perform- 
ance advantages of the G -E Variable Reluctance 
Cartridge plus this additional consumer economy 
feature-the Replaceable Stylus. 

Negligible needle scratch and needle talk, mini- 
mum record wear, wide frequency response, free- 
dom from resonance peaks, realistic reproduction 
-these are maintained at all times, simply, easily, 
economically with the Replaceable Stylus. 

No more changing of the entire cartridge means 
more frequent replacement of stylus by the consum- 
er because he can do it himself so easily. 

Four simple steps-and presto! The worn stylus is 
replaced and maximum high quality performance is 
restored for the critical listener. 

Note, too, these additional features: 

New notched design ... one-third smaller ... im- 
proved shape . . . more generally adaptable to 
various tone arms. 

More clearance for record changers. 

Higher lateral compliance for more faithful tracking. 

More economical for the customer-more sales for 
the dealer. 

Cartridges available for LP records with 1 mil 
stylus; for conventional records with 3 mil stylus. 

For complete information on the new Variable 
Reluctance Cartridge write: General Electric Com- 
pany, Electronics Park, Syracuse, New York. 

rtz eazzAzl 7"W7, ccw 74J?re 7irz - 
GENERAL ELECTRIC 

1 Simply remove cartridge from 
tone arm. 

Insert new stylus into cartridge 
with fingers. 

C Use paper clip or wire to force 
b stylus out of the cartridge. 

41 Press firmly into position with 
Ir thumb nail. 
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for mobile two-way radio 

ALLIED'S NEW 
COAXIAL RELA 

The new Allied "RA" relay transfers 52 ohm antenna 
transmission line (type RG -8U Cable) from receiving 
to transmitting position. It is now used in police 
car radios and is highly recommended for both mobile 
and stationary applications. 

This new relay is equipped with two Co -Axial cable 
fittings and one insulated transmitter line terminal. 
Co -Axial fittings for antenna and receiver connection 
are die cast as part of the metal housing. They will 
accommodate Signal Corps cable connector PL -259. 
Auxiliary double -pole, double -throw contacts can be 
supplied when specified. 

ALLIED CONTROL COMPANY, INC. 
2 EAST END AVENUE, NEW YORK 21, N. Y. 

NEW RELAY GUIDE 

This new folder shows 24 small, compact 

Allied Relays with a carefully detailed table 
of characteristics and specifications. 

Write for YOUR free copy today. 

ENGINEERING FEATURES OF THE 

ALLIED TYPE "RA" RELAY 

Contact Rating: Antenna transfer contacts 
will handle a maximum o- 75 watts of 
radio frequency up to leO megocycles 
when inserted in a ptopetly terminated 
52 ohm line. Auxiliary contacts have a 
non -inductive rating of 1 ampere at 24 
volts D.C. or 115 volts A.C. 
Coil Rating: Up to 110 volts D.C. and 
115 volts A.C. 60 cycles. 

Coil 
No. 

D.C. 
Volts 

D.C. 
Current 

D.C. 
Resistance 

31 6. .46 13. 
34 12. .22 54. 
38 26.5 .083 320. 
40 48. .060 800. 
43 110. .026 4100. 

(This table is based on an average power 
rating of 2.5 watts. Minin-um operating 
voltages are 80% of voltages shown 
above.) 

Dimensions: 4"x27/8"x134". Weight: 4 oz. 
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CONSTANT VOLTAGE 
puts the "safety" in safety controls 

Without CONSTANT VOLTAGE protection, this self- 
sustaining link in the chain of relay points that chart 
the nation's airways, could not successfully perform its 
safety function. 

It is remotely located, at times almost inaccessible to 
service personnel and solely dependent on local power 
service. Were it not for a SOLA Constant Voltage Trans- 
former, its delicately engineered electronic and radio 
equipment would be constantly at the mercy of periodic 
and unpredictable surges or low voltage levels. 

Throughout the entire cross-country system SOLA 
Constant Voltage Transformers maintain operating volt- 

ages at a constant, predetermined level and the nation's 
air -men fly their courses with confidence. 

If you are building electrically energized equipment to 
operate at precise voltage levels, remember this: it is 
more economical to include Constant Voltage protection in 
your design than to install it later as a remedial measure. 

Revised Bulletin DCV-102 
available on request. 
Write for your copy. 

amaxtrwereye 
%'1 TRANSFORMERS 

31 standard types 
of SOLA Constant 
Voltage Trans- 
formers available 
in capacities rang- 
ing from LOVA to 
15 KVA. 

Transformers for: Constant Voltage Cold Cathode Lighting Airport Lighting Series Lighting Fluorescent Lighting Luminous Tube Signs Oil Burner Ignition X -Ray Power Controls Signal Systems etc. SOLA ELECTRIC COMPANY, 4633 W. 16th Street, Chicago 50, Illinois 
Manufactured under license by: ENDURANCE ELECTRIC CO., Concord West, N. S. W., Australia ADVANCE COMPONENTS LTD., Waltbametow, E., England UCOA RADIO S.A., Buenos Aires, Argentina . M. C. B._& VERITABLE ALTER, Courbevoie (Seine). France 
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MYCALEX is today's improved insulation - de- 
signed to meet the exacting demands of all 

types of high -frequency circuits. ,VIYCALEX is unusual 
in that it possesses a combination of peculiar charac- 
teristics that make it ideally suited for insulation in all 
types of electronic circuits. In tomorrow's designs for 
communications and industrial control equipment, 
M YCALEX 410 will be specified more than ever 

before because of its ... Low dielectric loss High 
dielectric strength High arc resistance Dimen- 
sional stability over wide humidity and temperature 
changes Resistance to high temperatures Me- 
chanical precision Mechanical strength Ability to 
mold metal inserts in place. If you have any insula- 
tion problems, our engineers will be glad to help you 
in their solutions. 

MYCALEX CORP. OF AMERICA 
'`Owned of 'MYCALEX' Patents" 

t'lunt und General Offices_ Clifton, A. 1. Executive eifite,: 30 Rockefeller Pluzn, New York 20, N, Y. 

MAX. 
PART NAME APPLICATION INSERTS DIMEN. 

1 Bushing Motor Generator None 1.75" 

2 Insulator Electrical Instrument None 3.18 

3 End Seal Thermostat Shell Stainless Steel 3.75 

4 Insulator Electrical Instrument None 3.00 

5 Hermetic Seal Crystal housing Nickel and 0.88 
Copper 

6 Hermetic Seal Crystal housing Copper 1.09 

7 Insulator Automobile Antenna None 1.06 

8 Bushing Ignitron Steel 4.50 

9 StandOff Electronics circuit Brass 0.56 
Insulator 

10 Panel Television Selector Switch Silver 1.38 

11 Switch Wafer Television Selector Switch None 2.31 

12 Elbow Aircraft ignition Steel and Brass 2.75 

13 Lead Transformer Monel 1.75 

14 Insulator Polarizing relay None 1.09 

15 Lead through 
block 

Oscillator Brass 4.69 

16 Insulator Telephone Transmitter None 0.88 

17 Dual Bushing Oil Burner Transformer None 3.00 

18 Lead Transformer Monel 2.50 

19 Actuating Bar Telephone relay None 1.44 

20 Actuating Bar Telephone relay None 0.78 

21 Spacer Radio vibrator None 0.56 

22 Panel Television Selector Switch None 1.75 

23 Spacer Telephone relay None 1.00 

24 Spacer Relay None 0.91 

25 Spacer Telephone relay None 1.00 

26 Spacer Telephone relay None 1.00 

27 Clamping Plate Telephone relay None 1.00 

28 Electrode Level Indicator Brass 1.13 
Mounting 

29 Spacer Telephone relay None 1.00 

30 Six Terminal Transformer Monel 1.42 
Header 

31 Test jack body High frequency Circuits Monel 0.75 

32 Clamping Plate Telephone relay None 1.00 

33 Printed Circuit Experimental Silver 1.38 
Base 



FREED 

1030 by Freed 

DB 

"PRODUCTS of EXTENSIVE RESEARCH" 

Fregsency ronge from 20 cycles te 50 kilocycles. "0" 
range from .5 to 500. 
"Cr of inductors can be measured with up to SO 

yobs across the coil. Indispensable instrument for 
measurement of "O" and inductance of coils, "Cr" 
and capacitance of capacitors, dielectric losses, and 
power factor of insulating materials. 

INCREMENTAL 

INDUCTANCE BRIDGE 
IMPEDANCE RANGE: One millihenry to 1000 henries 
in five ranges. Inductance values are read directly 
from a four dial decade and multiplier switch. This 
range can be extended to 10,000 henries by the 
use of an external resistance. 
INDUCTANCE ACCURACY: Within plus or minus 1% 
through the frequency range from o0 to 1000 cycles. 

A NEW LINE OF HIGH FIDELITY OUTPUT TRANSFORMERS 

7 

10 20 10 50 1 0 1000 
/1104.11311, 

10¢ 10 00 .or 

Type No. 
Primary matches following 
typical tubes 

Primary 
Impedance 

Secondary 
Impedance 

± /2db 
from 

Maximum 
level 

FI950 Push pull 2A3's, 6A5G8s, 300A's, 5000 ohms 500, 333, 250, 20-30000 15 watts 
275A's, 6A3's, 6L6's. 200, 125, 50 cycles 

F1951 Push pull 2A3's, 6A5G8s, 300A's, 5000 ohms 30, 20, IS, 10, 20-30000 15 watts 
275A's, 6A3's, 6L6's. 7.5, 5, 2.5, 1.2 cycles 

F1954 Push pull 245, 250, 6V6, 42 or 2A5 8000 ohms 500, 333, 250, 20-30000 15 watts 
A prime 200, 125, 50 cycles 

F1955 Push pull 245, 250, 6V6, 42 or 2A5 8000 ohms 30, 20, 15, 10, 20.30000 15 watts 
A prime 7.5, 5, 2.5, 1.2 cycles 

F1958 Push pull 6B5, 6A6, 53, 6F6, 59. 79, 10,000 ohms 500, 333, 250, 20-30000 15 watts 
89, 6V6, Class B 46, 59 200, 125, 50 cycles 

FI959 Push pull 6B5, 6A6, 53, 6F6, 59, 79, 10,000 ohms 30, 20, 15, 10, 20-30000 15 watts 
89, 6V6, Class 8 46, 59 7.5, 5, 2.5, 1.2 cycles 

F1962 Push pull parallel 2A3's, 6A5G's, 2500 ohms 5CO3 333, 250, 20-30000 36 watts 
300A's, 6A3's, 6L6 200, 125, 50 cycles 

F1963 Push pull parallel 2A3's, 6A5G's, 2500 ohms 30, 20, 15, 10, 20-30000 36 watts 
300A's, 6A3's, 6L6 7.5, 5, 2.5, 1.2 cycles 

FI966 Push pull 6L6 or 3800 ohms 500, 333, 250, 20-30000 50 watts 
Push pull parallel ¿Lb 200, 125, 50 cycles 

FI967 Push pull 6L6 or 3800 ohms 30, 20, 15, 10, 20-30000 50 watts 
Push pull parallel 6L6 7.5, 5: 2.5, 1.2 cycles 

DEPT. JE 1718-36 WEIRFIELD ST., BROOKLYN 27, NEW YO 

64 
January, 1949 - ELECTRON ICS 



A MESSAGE TO AMERICAN INDUSTRY 70th OF A SERIES 

"Give us the tools ... " 

For High Wages, Full Employment .. . 

Business Must Have Better Tools 
and More Money to Pay for Them 

So far we have escaped the post-war depression 
predicted by leading government economists. How 
can we continue to frustrate gloomy prophets 
who see only depression ahead? 

At the end of World War II the federal Di- 
rector of Reconversion saw depression imme- 
diately ahead. He said we would have 6,000,000 
unemployed four months after VJ -Day and 
8,000,000 a few months later. 

But we did not have depression. We did not 
because: 

First, the American business man, sensing the 
obligations of a vastly more important post-war 
America, went ahead to build his plant and 
equipment to meet expanding domestic and 
world markets-markets bigger actually and po- 
tentially, in terms of world-wide trade and profits 
than any previously envisaged. 

Second, the American businessman was able 
to get the money to go ahead. Since 1945 he has 
spent $50 billion building new plants and buying 
new equipment. 

There may be other reasons why we missed a 
depression in 1946. But-make no mistake about 
it-what has powered our present prosperity is 
the $50 billion spent by businessmen since VJ - 
Day to improve their plants. 

It provided jobs directly for 5 million people. 
It paid for more than half of our record -breaking 
steel output. It put in place the foundations of 
great new industries such as television. It 

strengthened the foundations of the chemical, 
machinery, plastics, steel and oil industries. It 
has expanded and improved our power systems 
throughout the country. 

This spending has made the difference between 
prosperity and slump, between industrial strength 
and serious deterioration. 

In fact, we know now that what business spends 
for new plants and new tools always makes 
the difference between prosperity and slump, 
the difference between national strength and 
weakness. 

The accompanying chart tells the story. When 
we have spent heavily for new plants and equip- 
ment, we have had prosperity and strength. 
When we have not, we have been in trouble. 

We would have been in trouble since V1 -Day 
except that business used its war reserves, plus 
two-thirds of its profits, plus borrowed money to 
improve and expand its facilities. This year in- 
dustry is spending $19 billion this way. 

Has this great post-war expansion actually 
made our economy a "mature economy"? Have 
we come now to the saturation point the New 
Dealers mistakenly said we had reached in 
the '30's? 

The answer is no! 

Proof of that answer is being developed 
through a McGraw-Hill national survey of 
"Business' Needs for New Plants and Equip - 

continued on next page 
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ment" details of which will be given in this edi- 
torial series in coming months. 

We have a bigger nation, more people, to 
serve right here at home. Further we must meet 
human needs which the war created around the 
world. Also, we must sustain a world position 
such as this country never assumed before. 

Here are immediate things, crying to be done. 
1. Business still needs billions to expand pro- 

duction because our country and our needs are 
growing rapidly. Example: To meet the demand 
for power, electric utility companies must nearly 
double their present generating capacity in 10 
years. That will cost more than $7.5 billion. To 
fill increasing needs for oil and gasoline, oil 
companies must spend at least as much. 

2. Business still needs billions to get its plants 
up to date and overcome wear and tear. Ex- 
amples: Over half a million of our freight cars, 
a third of the total, are more than a quarter of 
a century old. About two-thirds of the looms in 
the textile industry are more than 20 years old. 
Half of our coke ovens, basic equipment for 
iron and steel production, are more than 20 
years old, and only half as efficient as modern 
ovens. 

3. Business still needs many billions to do 
new things in dramatic new ways. Example: 
Machinery that will cut out 80% of the dirty, 

dangerous work of mining soft coal has been 
perfected. A new automobile engine plant will 
reduce the work that goes into engine -building 
by three-quarters. 

Hundreds of similar things that our scientists 
and engineers have developed could be cited. 
They can be found in every industry. They hold 
immeasurable promise of adding to the abun- 
dance of American living. In fact, there is hardly 
a step along the whole route of industry - from 
roughing out raw materials to delivering finished 
goods - where there are not new and better ways 
of doing things standing ready for general use. 

But the crucial question now is: Where is the 
money coming from to put to work these new 
and better ways of doing things? 

Business has used its own resources so far ... 
profits and reserves. The stock market, where 
industry traditionally has raised money from 
people willing to risk their savings, has been 
limping along, giving business no chance to get 
enough money on satisfactory terms. Business 
now must look primarily to its own earnings 
for the money to carry out the improvements 
which are necessary if America is tp keep itself 
strong and efficient. The next editorial in this 
series will deal with this new and crucially - 
important role of profits. 

But business can not count on profits alone 
to do the job. Profits are too uncertain. 

From now on finding the money ... to put new 
ideas and new equipment to work ... to go ahead 
with the expansion and improvement that will 
thwart depression and build industrial strength 
. . . calls for the support of all Americans 
everywhere. 

This comes right down to you ...for at stake 
is your chance for steady work, for better pay, 
for new things like television, and for more of 
the every -day things, like coal and clothing, of 
better quality and at less cost. 

By helping business get new and better tools, 
you will help yourself - and you will help build a 
more sound, more prosperous, better America. 

President, McGraw-Hill Publishing Company, Inc. 



MITCHELL- RAN D 
e.. 

o nod e, extruded plastic tubing 
to withstand high temperatures above 1n1° 

FLEXITE HITEMP is the electrical in- 
sulation tubing that sets new stand- 
ards for resistance to extreme high 
temperatures. Compounded of a 

plasticized copolymer of vinyl chlor- 
ide and vinyl acetate and manufac- 
tured with a true wall thickness, 
smooth inside and outside FLEXITE 

HITEMP PLASTIC TUBINGS offer the 
greatest resistance to high and low 
temperatures, are extremely flex- 
ible and have great tensile strength. 

Other significant properties of FLEX- 

ITE HITEMP compare more than favor- 
ably with tubings of similar nature. 
Check the specifications of HITEMP, 
compare them with the requirements 
for your products and if you wish 
against other insulations for identical 
use ... HITEMP sets a new high stand- 
ard for protection against high tem- 
peratures, high dielectric, stretching, 
tearing, abrasion, exposure to acids, 
oils and alkalies, flammability, etc., 
etc., etc. - . . . samples and addi- 
tional information will be sent upon 
request. 

FLEXITE HITEMP PHYSICAL R ELECTRICAL PROPERTIES 

a-tensile strength, minimum average 2500 PSI 

b-ultimate elongation, minimum average 300% 
t - dielectric strength, minimum 800v/mil 
d-flammability non -inflammable 
e- heat resistance-after 100 hours at 300° F. the tubing is not brittle 

and when flexed does not crack. 
- heat endurance - recommended for continuous operating tempera- 

tures up to 105° C., and when baked ai 125° C. for 2,000 hours 
does not become brittle. 

g- low temperature flexibility -30° C. 

-heat shrinkage ASTM Standards 
#20 - #17 incl. - less than 8% 
#16 -# 6 incl. - less than 5% 
# 5 and larger - less than 3% 

-oil resistance-highly resistant to effects of transformer and lubricat- 
ing oils, does not stiffen when continuously exposed to them. 

Colors-black, white, red, green, yellow and blue are standard colors. 

Dimensions and Tolerances-standard sizes to fit B & S wires #20 
to #0 inclusive, as specified by ASTM Spec. D922-471. 

Wall Thickness-in accordance with ASTM Spec. D922 -47T, as follows: 
#20 - #10 incl. - .016" ± .003" 
# 9 -# 0 incl. - .020" ± .003" 

Standard Lengths-Standard 36" lengths or continuous lengths in coils. 
Sizes #20 - #10 incl., will be supplied on paperboard spools when 
so ordered. 

Quality-uniform in quality and condition, smooth on both inside and 
outside, free of defects such as pin -holes, blisters, foreign inclusions 
and other imperfections. 

Test Methods-properties enumerated in above specifications shall be 
determined according to Tentative Methods of Testing Nonrigid 
Polyvinyl Tubing, American Society for Testing Materials, Designa- 
tion D 876-461. 

And for a Plastic Tubing to Withstand Normal High Temperatures 
Mitchell -Rand Offers ... Flexite-Norm ... write for specifications. 

MITCHELL -RAND INSULATION CO. Inc. 
51 MURRAY STREET COrtlandt 7-9264 NEW YORK 7, N. Y. 

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 COTTON TAPES, WEBBINGS AND 
SLEEVINGS IMPREGNATED VARNISH TUBING INSULATED VARNISHES OF ALL TYPES EXTRUDED PLASTIC TUBING 
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FOR ... 

G1L 

SPECIFY 

RAM ID 

Top quality, good delivery 
and reasonable prices. 
Watch this column for prod- 
uct information on Pyramid's 
complete line of DC electro- 
lytic capacitors, paper tubu- 
lar capacitors and radio 
noise filters. 

Representatives and dis- 
tributors in all territories. 

WRITE FOR COMPLETE LITERATURE 

PYRAMID 
ELECTRIC COMPANY 

156 Oxford Street 
Paterson, N. J. 

BUSINESS BRIEFS 
By W. W. MacDONALD 

New Year Predictions on which 
we are willing to stick our neck 
out, speaking of the overall field 
of electronics, are as follows: 

Sales. About the same as in 1948. 
Few factors indicate any startling 
increase. Pessimism, on the other 
hand, appears to be based largely 
upon the contagious idea that just 
because the curve has been so 
steadily rising it must soon turn 
down. There is such a thing as a 
plateau. We think we are on it, 
and that the line will stay nearly 
flat for some time. Then it may 
rise. 

Costs. One more increase, prob- 
ably. But a small one compared to 
those experienced in the past two 
years. 

Prices. About the same. 

We Are Inclined to agree with 
those who think that the key to 
success in this year's market will 
be production and sales rather 
than design effort. Looking back- 
ward, like the whiffle bird, it seems 
to us that 1947 was a design year, 
1948 a tooling -up year, and that 
1949 will be remembered as the 
year in which intense sales effort 
supported mass production. 

First Meeting of government 
and electronics industry leaders 
concerned with mobilization plan- 
ning resulted in the expected stale- 
mate. Appointment of a subcom- 
mittee which will be charged with 
the responsibility of ironing out 
differences between four suggested 
schemes Dec.,j p 62) hung fire, so 
nothing much can now be accom- 
plished before mid -January at the 
earliest. 

The country is better prepared 
for any possible military contin- 
gency than it has ever been before 
but, as in the past, seems incapable 
of going anything like all out in 
that direction unless and until war 
clouds actually precipitate. The 
Services are, as usual, naively try- 
ing to whip up industry enthusiasm 
for paper planning on the basis of 
appeals to patriotism. The industry 

is, as usual, adopting a too -hard- 
boiled attitude with respect to any- 
thing short of actual orders. 

Speaking Of Preparedness, engi- 
neers are currently studying ways 
and means of shortening the time 
between design and production of 
military gear should war come. 
Closer coordination between men 
who build prototype models on 
breadboards and those who have to 
turn them out on a quantity basis 
is one method under consideration. 

We Refrained from mentioning 
it last month, because we had only 
a féw scattered examples, but now 
we know that the government is 
stockpiling a lot of military equip- 
ment not entirely to its liking but 
nice to have on hand in the event 
that war clouds gather. 

Many manufacturers are being 
asked to bid on new equipment not 
much different from designs 
dumped on the surplus market not 
so long ago, and some suspect that 
minor differences were deliber- 
ately written into the specs to stop 
indústry from selling back to gov- 
ernment what government re- 
cently sold to industry rather than 
because changes are essential. 

The military, like the rest of us, 
likes to save face. 

We've Heard of people tuning in 
on radio broadcasts using no 
equipment other than the fillings 
in their teeth and in December 
(p 64)' told about a medical instru- 
ment that plays sweet music with- 
out benefiit of communications de- 
sign. Now we read in the papers 
that a Mrs. Sechrist of York, 
Pennsylvania has a gas range 
that does the trick. 

But can it cook? 

Tape Recording is making rapid 
inroads into the wire -recording 
business, insofar as the handling 
of speech and music is concerned. 
It is interesting to note, however, 
that in at least one instance a 
manufacturer who fully intended 
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COMPARE 
This ADVANCED IRC Resistor 

to Your Current Standards 

You'll profit by a careful comparison of IRC's new, 
advanced Type BT to your present standards for re- 
sistor performance. This new fixed insulated compo- 
sition resistor meets JAN -R-11 specifications, and 
marks the obsolescence of much current thinking on 
resistor performance. 

COMPARE this new 1/3, 1/2, 1 and 2 watt resistor 
characteristic by characteristic. Note its performance 
curves in relation to Joint Army -Navy requirements. 
Conclusive proof of IRC's superior engineering and 
production techniques. 

COMPARE the possibilities of this advanced resistor 
to your specific requirements. Its outstanding charac- 
teristics are particularly evident at high ambient 
temperatures, and it easily performs the rigorous 
requirements of television. 

COMPARE the availability of the advanced BT. It 
has been in production for months ... hundreds of 
thousands are being shipped daily. 

COMPARE the test results shown here for the BTS 
1/2 watt with the equally excellent performance curves 
for the BTR 1/3 watt, BTA 1 watt and BT -2 2 watt. 
Technical Bulletin B-1 gives complete information. 
Use the handy coupon. International Resistance Co., 
401 N. Broad Street, Philadelphia 8, Pa. In Canada: 
International Resistance Co., Ltd., Toronto, Licensee. 

power resistors precisions 

insulated composition resistors 

low wattage wire wounds rheostats 

controls voltmeter multipliers 
deposited carbon resistors voltage 
dividers HF and high voltage resistors. 

INTERNATIONAL RESISTANCE COMPANY 

TEMPERATURE CHARACTERISTIC 

IRC Type BTS 1/2 Watt 

JAN R II IIMH Al -15-C 
(CHARACTERISTIC F 

1 
+25'C 

REFERENCE 'Temp. 

It10. 

)ANR -II LIMIT AI105 C 
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VOLTAGE CHARACTERISTIC 

IRC Type BTS 1/2 Watt 

>-02 
03 
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lobo lo,000 

1000 HOUR 40°C. LOAD LIFE 

IRC Type BTS 1/2 Watt 

100 

LAN -R11 Finiti 
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250 HOUR HUMIDITY TEST 

IRC Type BTS 1/2 Watt 

' 
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JAN -RII LIMIT 

)AN R I1 LIMIT -- 

SEND FOR TECHNICAL BUL 

International Resistance Co. 

401 N. Broad St., Philadelphia 8, Pa. 

I want to know more about IRC's advanced BT 
Resistor : ] Send me Technical Bulletin B-1 

Have your representative call-no obligation. 

Name 
Title 
Company 
Address .ä.. 
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BUSINESS BRIEFS (continued) 

to drop wire for tape has decided 
to produce both types of instru- 
ment. 

Wire, it seems, is desirable for 
laboratory and industrial uses 
where accurate timing of pro- 
grams is essential. There is less 
slippage at the capstan, and wire 
does not expand or contract as 
much as tape with changes in 
temperature and strain. 

Telemetering experimenters, in 
particular, like the solid stuff. 

Amateur Equipment Makers are 
not too happy. Apparently many 
of them geared up to handle a sub- 
stantial increase in business right 
after the war and it did not mate- 
rialize. 

Major reason why business did 
not boom as expected despite a 
sharp increase in the number of 
ham licenses was because many of 
the newcomers had no deep-rooted 
interest in the game and dropped 
out in a hurry. We question 
whether a survey of the field 
would show many more active 
amateurs than there were before 
the war. Availability of surplus 
gear further nicked into the 
market, and after -midnight opera- 
tion calculated to avoid trouble 
with neighbors who own television 
sets is doing manufacturers rely- 
ing upon hobbyist business no 
good right now. 

Tele Installations are pressing 
manufacturers hard. The Veterans 
Employment Service reports that 
RCA has filed job orders for 1,000 
men, to work in New York, 
Newark, Louisville, Washington, 
Providence, Miami, Albuquerque, 
Atlanta, Bloomington, St. Louis, 
M3mphis, Columbus, Charlotte, 
Dallas, Indianapolis, Lancaster, 
Omaha, Toledo, Wilmington and 
Seattle. 

And, as we have recently 
pointed. out, they'll soon press 
harder. 

Canadian Tele Plans mark time 
while the freeze is on in our 
own country. Reason: Standards 
north of our border will be like 
ours, not English, to facilitate 
interchange of programs and to 
minimize interference. 

Too bad our northern cousins 
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won't be able to buy many of our 
sets, due to currency restrictions. 
It'll cost them more to roll their 
own. 

This Issue is loaded with tele- 
vision. It is no accident. And no 
"special." The industry itself is 
currently hipped on the subject, 
and the editors are splitting a gut 
to give the boys what they want. 
More, much more, in coming num- 
bers. 

Ralph Brengle, president of the 
National Association of Relay 
Manufacturers, estimates that 300 
million relays were manufactured 
in 1948, and that there were 18,000 
different types. Standardization, 
now under way, will probably in- 
volve interchangeable coils, and 
should substantially reduce the 
number of required types. 

Best Way To Sell electronic ac- 
cessories for many machines is, 
it seems, to sell it to the users of 
such machines rather than to the 
manufacturers. Once users fall in 
love with the accessories they 
start asking machine makers why 
such accessories are not built in. 
And even conservative machine 
makers eventually take the hint 
if they have any competition. 

In The Foreseeable Future the 
cost of operating an electronic 
hearing aid may be brought down 
to a cent an hour, far under what 
it is at present. If and when that 
happens such aids may sell in 
numbers comparable to eyeglasses. 

In England, 5,000 people have 
already received free electronic 
hearing aids from the government. 
An estimated 145,000 more will be 
required. 

Now We Can Answer the query 
from a reader who wanted to know 
who made an electronic calculator 
that would automatically figure 
out a horse's chances of winning 
from his past record. Such a 
gizmo is made by the Dev-Ro Com- 
pany of 6750 Stony Island Avenue, 
Chicago. No kidding. 

Definition: Economist . . . One 
who arrives at the wrong answer 
by elaborate means. 

CONtm?IONS 

Sigma 
Series 5 
RELAYS 

MEET MILITARY SPECIFICATIONS - Sigma Series 5 Sensitive Re- 
lays meet U. S. Army, Navy and Air Force requirements. Series 5 
withstands widest extremes of Temperature, Humidity, Vibration 
and Shock. 

SENSITIVITY - With light contact loads and vibration limited to 
less than 5 g's, the Series 5 relay operates at a sensitivity of 0.0005 
watts (or %z mw). For aircraft conditions, 10 g's vibration, 0.005 
watts (or 5. mw) is usually adequate. 

STABILITY - Sigma Series 5 Relays maintain their adjustment at 
temperature extremes from -60° to +90°C. Withstand 500 g's of 
shock without damage or adjustment change even when mounted on 
a strong member. Balanced Armatures and spherically truncated 
Conical Pivots permit proper actuation under 20 to 25 gram pressures 
despite vibration exceeding 11 g's. 

CONSTRUCTION - Hermetically sealed units and coils for tropical 
service stand up under prolonged exposure to high temperature and 
humidity. Plated metal parts withstand 200 hour salt spray test. Fine 
silver, tungsten, platinum or special alloy contacts are selected for 
best performance under specific conditions. Dimensionally compact. 
Lug or tube -base connections. 

INPUT FLEXIBILITY - Coils available from small fractions of an 
ohm to 16000 ohms. By taking advantage of separate connections to 
the two winding sections, they can be polarized for differential, sub- 
tractive or additive effect. Operate on DC, or AC when midget 
rectifier is provided. 

LOAD RATING - Nominally 2 amperes, but can be rated substan- 
tially higher under known circumstances, and with proper precaution. 

CIRCUIT DESIGN SERVICE - To help 
you specify the right Sigma Relay for a 
particular control or "measuring" func- 
tion, Sigma offers complete coopera- 
tion. If you have a sensitive relay 
problem write us today. 

038, ma Instruments, INC. V RELAYS 
t CEYLON ST., BOSTON 21, MASS. 

Ask 

for Sigma 

Bulletin 17. 
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The Spotlight's On 

MALLORY' 

1%Iitlgelrol 

.. ......e....... eze.e ............ 
.................. ...__ ... 

The little BIG addition to the 
Mallory Line of Television Controls. 

Mallory has done it again. Here is an all -new, revolutionary control that is 

perfect for television application. Only %" " in diameter, it is Mallory's 

answer to the designer's cry for smaller and smaller controls. 

Don't be deceived by its compact size. It's all Mallory through and through. 
For instance: Shaft is completely insulated from chassis. Good for higher 

voltage applications-can't get a shock. The insulated shaft is knurled 

for easy adjustment-has screw -driver slot for back panel applications. 
Thoroughly tested, the Mallory Midgetrol has come through with flying 

colors for television applications. 

The Mallory Midgetrol is typical of Mallory superiority in controls. Today, 

Mallory has a control, carbon or wire -wound, required for any specific 

usage, for every television application. 

The dependability of today's television receivers which is responsible for 
the great public demand has as one of its bases the precision performance 
built into Mallory controls by special skills, long experience and devotion 

to quality ideals. 

And with all this superiority, Mallory offers service-quick delivery for both 
standard and special applications-and low price. 

MALLORY CONTROLS 
FOR 

TELEVISION APPLICATION 

I. For volume 
2. For focusing 
3. For height of picture 
4. For linearity 
5. For centering picture on tube, 

horizontal or vertical 
6. For contrast or brightness 
7. For horizontal and vertical 

"hold" controls 
8. For audio tone control 

You Expect More 
And Get More 
From Mallory 

Precision Electronic Parts-Switches, Controls, Resistors 

MALLOR 
P. R. MALLORY & CO.. Inc. 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 

SERVING INDUSTRY WITH 

Capacitors Rectifiers 

Contacts Switches 

Controls Vibrators 

Power Supplies 

Resistance Welding Materials 
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CROSS 

EXECS . . . The management of the electronics 
business must deal with technical intricacies on a 
wide scale, more so than any other branch of tech- 
nology save possibly the field of nucleonics. This 
situation calls for engineering talent in the top 
levels, the lack of which has been lamented in the 
past. But, according to one index at least, many 
technical men have penetrated into top jobs. Ac- 
cording to the records compiled in the 1948 I.R.E. 
Yearbook, more than half of the 260 living members 
of fellow grade are in top management. Since the 
grade of fellow is conferred only for distinguished 
engineering achievement, quite irrespective of busi- 
ness judgment, this is indeed encouraging. The list 
breaks down as follows: presidents and heads of 
manufacturing corporations, 32; vice-presidents of 
same, 33; chief engineers and engineering managers, 
71. The non -managerial groups are: professors and 
consultants, 57; practicing engineers outside man- 
agement, 52; miscellaneous and unclassified 15. 
There is no doubt that each of these men has sound 
engineering judgment. To the extent that they use 
that judgment, particularly when the dictates of the 
marketplace might lead them along other paths, will 
our industry prosper. 

INTERCARRIER . . . On September 7, 1948, the 
U. S. Patent Office issued a grant, number 2,448,908, 
to Louis W. Parker of Woodside, N. Y., covering the 
use of an i -f amplifier carrying television picture 
and sound signals simultaneously. Thus, after many 
months of obscurity (the patent was applied for 
July 13, 1944), the inventor of the important inter - 
carrier system of television reception has emerged. 
Mr. Parker elected to wait until his patent was 
issued before submitting a manuscript on the system 
to us. This manuscript we were unable to publish 
because it covers material previously published from 
other sources. This being the case, we feel a strong 
obligation to place the credit for the invention where 
it now clearly belongs. 

In so doing we wish to cast no reflection on the 

TALK 

work of Robert B. Dome who first publicly disclosed 
this system at the Rochester Fall Meeting in 1946 
and published a paper in these pages in January, 
1947. Bob Dome's work on this subject was entirely 
independent and his early disclosure of it assisted 
the industry very materially in understanding and 
applying the intercarrier principle. So the Dome 
circuit becomes the Parker circuit, or perhaps, more 
gracefully, the Parker -Dome circuit. 

The moral of this story, it seems to us, is that the 
U. S. Patent office deserves additional personnel and 
facilities to process patent applications more quickly. 
When and if Congress grants this aid, it should not 
be necessary for a period of over four years to 
elapse between the application and the granting of 
a patent. The appreciation of the importance of 
new inventions and their subsequent application 
will then be accelerated, to the benefit of all con- 
cerned. 

HALF ... Our suggestion some months ago of a 
word to cover the family of semiconductor devices 
(transistors, thermistors, varistors, crystal detectors 
and barrier -layer photocells) has come to grief. We 
suggested "semicon". But a correspondent in Paris 
informs us that "con" is French for half-wit. Said 
correspondent begs us to cease and desist. A friend 
at Bell Labs also objects. He says the "istor" family 
of words suffices and is more descriptive. Shaken by 
these protests, we're willing to forget the whole 
thing. But we insist, and hear no objection, that 
these gadgets are part and parcel of the electronic 
world, be it in Paris or Murray Hill. 

OBSOLETE ... After a tour of the surplus market, 
Arthur Van Dyck was moved to remark recently that 
the radio engineer misses many of the enduring 
satisfactions of the civil engineer. The bridge builder 
can look at the work of his youth and find it still 
useful. The radio engineer's brain child finds its 
way to the junk heap at least once every ten years. 
Fast moving business, this electronics! 
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A New Concept of 

COMMUNICATION 
ENGINEERING 

Information, the commodity of communication, is shown to be measured by the number 
of choices made from a set of alternatives. This method of measurement permits evaluat- 
ing systems on a rigorous basis and leads to a broader concept of the communication art 

By N O R B E R T WIENER marily concerned with the trans- is sent or not. This minimal mes - 
Department of Mathematics mission of energy as a usable corn- sage is, however, entirely abnormal 

Massachusetts Institute os TTechnologyCambridbridfle,Mass. modity which must not be wasted and, if sent, need occupy no long 
unnecessarily, while communication time. A continued message, sent 
engineering is concerned with the for example by telephone, telegraph 
transmission of information. or wigwag, presents a sequence of 

ELECTRICAL ENGINEERING is di- There is no vagueness in the defi- successive decisions. It is fair to 
vided into two main branches, nition of energy, so that power state that the amount of informa - 

termed Power Engineering and engineering is a field in which the tion transmitted is proportionate 
Communication Engineering. objectives have been fully under- to the number of decisions made. 

For power purposes, the con- stood for a long time. On the other Because information depends, not 
struction of dynamos, motors and hand, most books on communica- merely on what is actually said, but 
transformers involves apparatus tions say nothing about informa- on what might have been said, its 
that carries considerable energy. tion, and the average communica- measure is a property of a set of 

The purpose of the whole system is tion engineer does not have a possible messages, or of what is 

the economical use of energy. On definite measure of information. He called an ensemble in statistical 
the other hand, although it is true studies communication circuits as mechanics. Such an ensemble is 

that considerable power is used to they are affected by sinusoidal in- more than a set taken simply; it is 

transmit information, communica- Puts, but he does not discuss the re- a set to which is attributed a prob- 

tion engineering is not directly con- lation between sinusoidal and in- ability measure. We thus have a 

cerned with power.. Except for the formation -carrying inputs. Only situation that is closely akin to that 
infinitesimal remnant that actuates within the past few years have a in statistical mechanics, more espe- 

the receiving apparatus, this power few engineers begun asking what cially in the form which Gibbs gave 

is wasted. The use of transmitters information is and using the con- it (see for example "The Collected 

of high power belongs to a passing cept of information as a basis for Works of Josiah Willard Gibbs," 
phase of communication engineer- design. Longmans, Green & Co., New York, 

ing development. Powerful low- 1928). 
Choice of Alternatives 

frequency transmitters, which In statistical mechanics, many of 

characterized the early days of What, then, is information? One the statements that we ordinarily 
transatlantic radio telegraphy, are important feature of information suppose to refer to completely con - 

being supplanted by transmitters of is that it cannot be described or crete situations refer to ensembles. 

relatively high frequency, moderate measured merely by specifying any Consider a glass filled with water. 
power output and astounding range single message. Obviously infor- The statement that the glass is 

of reliable reception. mation is significant only if there filled would seem, from a naive 
are several courses of action open point of view, to be specific. How - 

Energy vs Information to the recipient and if the informa- ever, according to statistical me - 

The distinction between these tion might have been something chanics, the water in the glass 
two types of electrical engineering else. The least amount of informa- consists of an arrangement of mole - 

is that power engineering is pri- tion a message gives is whether it cules, and there are many arrange - 
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CYBERNETICS 

The nervous system, as well as cable and radio channels, is a communication device; 
each one transmits information. Norbert Wiener, one of the leading mathematicians of 
our day, has devoted himself to a broad study of communications, making notable con- 
tributions to our understanding of the subject. The full potentialities of pulse code 
modulation, for example, were not appreciated until the new theory revealed its special 
advantages. 

Professor Wiener presents here some new thinking which is developed at length in his 
recent book "Cybernetics", published by The Technology Press and John Wiley and 
Sons, New York. 

As Dr. Wiener states, "If the seventeenth and early eighteenth centuries are the age 
of clocks, and the later eighteenth and the nineteenth centuries constitute the age of 
steam-engines, the present time is the age of communication and control."-The Editors 

ments consistent with the naive ob- 
servation that the glass is full of 
water. To say that it is full does 
not assert that it is in any one 
state. Rather, the statement. as- 
serts something generic about the 
states of the water in the glass, and 
can be interpreted only if we con- 
sider 'simultaneously all possible 
fine-grained states that lead to the 
same coarse -grained appearance. 

Statistical Mechanics 

Furthermore, from the dynamics 
of particles, Gibbs was able to ob- 
tain a probability such that he 
could assign a definite probability - 
measure over the ensemble of all 
possible distributions of a system of 
particles. In other words, the type 
of concept needed for treating in- 
formation and communication engi- 
neering is very close to that needed 
for Gibbsian statistical mechanics. 

As previously mentioned, the 
amount of information that is 
transmitted by a system is meas- 
ured by the number of decisions 
made. This statement should be 
qualified by adding that the deci- 
sions that are to be made in the first 
instance are between alternatives 
that have equal a priori probabili- 
ties. If we make n independent de- 
cisions in such a case, the number 
of classes into which we divide our 
universe is 2, and all these are 
equally probable. Thus the prob- 
ability of each of these is 1/ (2'). 
If we take the logarithm of this 
probability to the base 2, we get 
-n. Hence, the amount of infor- 
mation n is numerically proportion- 
ate to the negative of the logarithm 

of the probability of the subdi- 
vision that we have fixed by our 
successive decisions. 

The introduction of the log- 
arithm of a probability is nothing 
new in statistical mechanics; it is 
called entropy and measures the 
disorder of a statistical state. Its 
negative, which we are here calling 
an amount of information, is thus 
a measure of order. This identifi- 
cation of order and information is 
entirely natural. 

So far, we have been giving a 
definition of the amount of infor- 
mation that is contained in a situa- 
tion where we restrict our a priori 
distribution to the points of a par- 
ticular set. In other words, our 
information may be more or less 
restricted, but, as far as it goes, it 
is complete. 

Perfection of Observation 

There is another situation in 
which the information itself is in- 
complete. We may not know with 
certainty that an entity, which we 
are considering, belongs in a cer- 
tain region, but only that, with cer- 
tain probabilities, it lies in a num- 
ber of specified subregions. In this 
case, our information is associated, 
not with a class of contingencies, 
but with a statistical distribution 
of contingencies. We must super- 
impose on an a priori probability, 
corresponding to the measure of the 
probability of the decisions in the 
case already discussed, a second 
probability depending on the per- 
fection of our observation. 

In this case, to define the entropy 
or negative amount of information, 

we employ the same formula that 
is used in thermodynamic entropy. 
If a manifold is split into parts that 
have separately the a posteriori 
probabilities Pl, ... , P,,, the en- 
tropy of the whole situation is 

zP log P C 
where C is a certain normalization 
constant depending on the zero of 
entropy left free. This relation 
would suggest that in the corres- 
ponding situation the amount of in- 
formation would be 

- Fi Pn log P -C 
and if we change the probabilities 
of our subdivisions from P to p, 
the gain of information should be 

z P log P - p log p 
Being thus able to measure infor- 
mation, we can answer several ques- 
tions that are important to the com- 
munication engineer. In all these 
cases we reach results completely 
accordant with those obtained by 
C. E. Shannon (see, for example, A 
Mathematical Theory of Commu- 
nication, Bell System Tech. Jour. 
No. 3 and No. 4, Vol 27 ; July and 
Oct., 1948) . 

Evaluation and Design 

The particular question that 
interests us most is : How much in- 
formation from the message do we 
retain in the presence of a noise? 
Now, we are supposing that we 
have (1) an a priori distribution of 
noise and message given simultane- 
ously and (2) some mixture of 
noise and message by addition or 
otherwise. From the distribution 
of noise and message, we know the 
simultaneous distribution of true 
and corrupted message. For each 
value of the corrupted message, we 
then determine the distribution of 
the true message, and compare it 
with the true message when the 
noise varies statistically over its 
complete range, using the formula 
suggested above. This procedure 
gives us the gain of information. 

This illustration is merely one of 
the uses to which we can apply the 
notation of amount of information. 
In closely related ways, we can use 
it to estimate the relative efficiency 
of different types of modulation, 
and we can see how they affect the 
carrying ability of a channel. If 
we have all possible methods of cod- 
ing at our disposal before putting 
the message in the channel, it will 
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turn out that, in the presence of a 
fixed amount of channel noise of a 
certain degree of regularity, we 
cannot get better results than those 
obtainable by amplitude modula- 
tion. On the other hand, if we wish 
to evaluate the efficiency of a par- 
ticular transmission method for a 
message that must be in a highly 
specified form, such as that of 
sound, we must bring into the pic- 
ture such apparently external con- 
siderations as the efficiency of the 
coding of such messages by voice or 
by musical instruments, and the 
complete receptor apparatus, in- 
cluding, for example, the ear and 
the auditory cortex. Such studies 
are difficult, but they can be made. 
They illustrate the need for apply- 
ing the idea of communication engi- 
neering to the study of the conduc- 
tion of messages inside the nervous 
system, as well as outside. This is 
not merely a need for the physiol- 

ogist, but equally a need for the 
engineer. 

Cybernetics 

To indicate our recognition of 
this need for a more inclusive treat- 
ment of the problem, we have intro- 
duced the word cybernetics (pro- 
nounced si'bernetics), from the 
Greek for steersman, to cover the 
whole communication and control 
engineering nexus when it is de- 
sired to put equal emphasis on the 
physiological and engineering sides. 
This fusion also indicates the recog- 
nition that the transmission of in- 
formation, whether it be speech via 
radio waves or printing -press regis- 
tration via levers, is a common and 
basic consideration of many devices. 

The statistical concept of the 
message is not only important for 
the evaluation of different means of 
communication, but it is equally 
important for their design. A piece 

of communication apparatus should 
be designed to perform a certain 
mathematically described function 
as well as is possible in view of the 
ensemble of messages to be trans- 
mitted. The constants of the ap- 
paratus are then so determined as 
to minimize some specific quantity 
depending upon the statistics of the 
messages and these constants. 

The branch of mathematics that 
teaches us to minimize such expres- 
sions is called the calculus of varia- 
tions ; it leads to specific methods 
for determining the unknown 
parameters. Professor Y. W. Lee 
and myself have carried out such 
minimization leading to the design 
of predictor mechanisms, wave fil- 

ters and waveform compensators. 
There is a very considerable future 
in this field of work, which reduces 
what previously have been purely 
empirical processes to a true scien- 
tific discipline. 

Control and Communication in The Animal and The Machine 

CYBERNETICS is defined in the Intro- 
duction of Dr. Wiener's book by de- 
scribing the contribution of the indi- 
viduals, fields of thought and specific 
problems that led directly to its 
chronological development, and by 
projecting its influence a bit into the 
future. For many years Drs. Rosen- 
blueth and Wiener had shared the 
conviction that the most fruitful 
areas for the growth of the sciences 
were the neglected hedgerows among 
the established specialized fields. To 
investigate these boundary regions, 
which offer the richest opportunities 
to the qualified investigator, discus- 
sion groups met with leaders from 
each of the specialized sciences. 
These teams of scientists, in collab- 
oration, could attack the, problems 
more effectively than each working 
alone. Dr. Wiener writes : 

"My close contact with the pro- 
gram of computing machines devel- 
oped by Dr. Vannevar Bush, and my 
own joint work with Dr. Yuk Wing 
Lee on the design of electric net- 
works ... proved important.... I 
turned a large part of my attention 
to the development of computing ma- 
chines for the solution of partial 
differential equations . . . as con- 
trasted with the ordinary differential 
equations so well treated by Dr. Bush 

on his differential analyzer. . . . I 
had also become convinced that the 
process of scanning, as employed in 
television, gave the answer to that 
question, and in fact that television 
was destined to be more useful to 
engineering by the introduction of 
such new techniques than as an inde- 
pendent industry. 

"It was clear that the scanning 
process must vastly increase the 
number of data dealt with. . . . 

To accomplish reasonable results in 
a reasonable time, it thus became 
necessary to 'push the speed of the 
elementary process (by using elec- 
tronic techniques) to a maximum.... 
It also became necessary to perform 
the individual processes with so high 
a degree of accuracy that the enorm- 
ous repetition of the elementary pro- 
cess would not bring about a cumu- 
lative error so great as to swamp all 
accuracy. .. . 

"It has long been clear to me that 
the modern ultra -rapid computing 
machine was in principle an ideal 
central nervous system to an ap- 
paratus for automatic control; and 
its input and output need not be in 
the form of numbers or diagrams, 
but might very well be, respectively, 
the readings of artificial sense - 
organs such as photoelectric cells or 

thermometers, and the performance 
of motors or solenoids. With the 
aid of strain -gauges or similar 
agencies to read the performance of 
these motor organs . . . we are 
already in a position to construct 
artificial machines of almost any 
degree of elaborateness of perform- 
ance.... The automatic factory, the 
assemblyline without human agents, 
are only so far ahead of us as is 
limited by our willingness to put 
such a degree of effort into their 
engineering as was spent, for ex- 
ample, in the development of the 
technique of radar.... 

"Perhaps I may clarify the his- 
torical background of the present 
situation if I say that the first indus- 
trial revolution ... was the devalua- 
tion of the human arm by the com- 
petition of machinery. . . . The 
modern industrial revolution is simi- 
larly bound to devalue the human 
brain at least in its simpler and 
more routine decisions...." 

In the chapters that follow this 
provocative beginning, Dr. Wiener 
discusses in greater detail such con- 
tributing fields of endeavor as com- 
munication, feedback and oscillation, 
computing machines and nervous 
systems, showing their interrelations 
and points of common interest. 
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ULTRAFAX 
A new facsimile method uses cathode-ray tubes as light sources at both transmitter 
and receiver. 
relay chains. 

Ultimate high-speed transmission depends upon 10 -megacycle microwave 
Receiving device uses photographic film that can be developed in a 

few seconds 

ULTRAFAX is the name coined to 
describe a technique that 

combines facsimile, television, and 
"hot" photography for the ex- 
tremely rapid transmission of in- 
telligence in written or printed 
form by radio. 

The first public demonstration of 
an experimental system was staged 
by Radio Corporation of America 
and Eastman Kodak Co. at the 
Library of Congress, Washington, 
D. C. on October 21, 1948. As em- 
phasized by its proponents, the in- 
formation revealed constitutes a 
progress report, together with 
some speculations as to the practic- 
ability of general use of the system, 
and a statement of the require- 
ments necessary to attain the goal 
of "a million words a minute." 

Equipment and methods des- 
cribed are those used in the demon- 
stration and their limitations 
should not be construed as obstacles 
to a working system. At the same 
time, there is no commercial equip- 
ment now available, nor are there 
suitable channels assigned for use 
of the medium. It might be expected 
that military expediency and eco- 
nomic feasibility will shape the 
form of the ultimate equipments 
and methods. 

System Components 

Elements of the system outlined 
in the simplified block diagram of 
Fig. 1 indicate its close relationship 
to conventional facsimile practice. 
The material to be transmitted is 
first reduced from page size to a 
dimension such that the page width 
corresponds to the useful width of 
a 35 -mm film strip. The individual 
pages are spaced out along the 
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Portion of message received and developed during demonstration 

(A) 

(B) 

FLYING -SPOT 
SCANNER 

ANTENNA 

RE- 
CEIVER SYNC 

DEVELOPED 
35 -MM FILM 

SWEEP 

INTENSITY 

e__ 

PROJECTION 
KINESCOPE 

MULTIPLIERPHOTOTUBE 

MODU- 
LATOR 

V 

TRANS- 
MITTER 

EXPOSED 
FILM 

SED 
LM 

ANTENNA 

FIG. 1-Simplified block diagram of the system. Details of the photographic aspects 
are omitted 
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POSSIBLE FUTURE TELEVISION RELAY - - - - - - - - - - - 
he -MICROWAVE TELEVISION RELAY - - - 

10 -MICROWAVE RADIO RELAY - 
H 

inl-HIGH QUALITY CARRIER CIRCUIT- - - - - 

F4 -LIMIT OF ORDINARY WIRE LINES- - - --.1 II 

- - - - - - 

H 

- -- 

60 WPM (TELEPRINTER) 

1 

240 WPM (4 -CHANNEL MULTIPLEX TELEPRINTER) 

1,920 WPM (I VOICE BAND) (EIGHT 4 -CHANNEL MUILTIPLEX) 

1 

15,360 WPM (8 VOICE BANDS) 

61,440 WPM (32 VOICE BANDS) 

540,000 WPM (281 VOICE BANDS) 

I I I I 1 I 

ICPS IOCPS IOOCPS IKC 10 KC IOOKC IMC IOMC 

FIG. 2-Representative communications methods, showing their capacities and required 
bandwidths. Ultraf ax demonstration system using 4 -mc bandwidth shown at bottom 

length of the film at convenient in- 
tervals. There is no reason, how- 
ever, why the information can not 
be continuously presented (without 
gaps between pages) as in a tele- 
type page printer. 

As the film is moved between a 
lens system and the multiplier 
phototube at a rate of 15 "frames" 
or pages per second, the film width 
is scanned at a rate of 6,300 cycles 
per second, using a special flying - 
spot scanner tube as a source of 
illumination. This tube is similar 
in many respects to the recently - 
announced type 5WP15 except that 
the spot is about half the diameter 
and the phosphor is a new material 
developed especially for this service. 
Phosphor persistence must natur- 
ally be short as compared with con- 
ventional television picture -tube 
characteristics in order to avoid 
blurring the elements scanned by 
the spot. Resolution corresponding 
to better than 1,000 lines is ob- 
tained provided the circuits used 
have a bandwidth of 10 megacycles. 
Post -accelerator voltage in the 
order of 27 kilovolts is employed. 

The multiplier phototube used is 
the type 1P21, nine -stage, S-4 tube 

with maximum response in the re- 
gion of 4,000 Angstroms. Output 
from the phototube goes to a modu- 
lator and transmitter. In the dem- 
onstration, a 7,000 -mc television re- 
lay equipment with integral trans- 
mitter and parabolic reflector was 
used atop the Wardman Park Hotel, 
three miles distant from the 
Library of Congress where a com- 
panion receiving unit picked up the 
signals. 

Although the demonstration re- 
ceiving equipment occupied two 
relay rack cabinets, the basic equip- 
ment needed comprises that indi- 
cated in the simplified diagram in 
Fig. 1B. A single synchronizing 
signal suffices to initiate the single 
line trace and blank out the return 
trace. The moving spot of the pro- 
jection kinescope tube is modulated 
in accordance with the intensity of 
the signal picked up by the multi- 
plier phototube and transmitted 
over the microwave circuit. This 
tube also employs voltages in the 
order of 27 kilovolts and has a 
spectral response suitable for ex- 
posing the 16 -mm film (as con- 
trasted with 35 -mm film used at the 
transmitter) which is pulled past 
the kinescope and lens system at a 
rate of 15 frames per second. 

The relative longitudinal speed of 
the film at transmitter and receiver 
is not critical. During the demon- 
stration, the remote transmitter 
was synchronized with commercial 
60 -cycle power and that at the re- 
ceiver was operated at a nominal 60 
cycles from a motor -generator run 
off d -c mains. 

Although the system uses a mini- 
mum of television techniques and 
requires transmission of only a 
horizontal or line synchronizing 
pulse, the complexity of the equip- 
ment must be somewhat greater 
in certain respects. Since the 
burden can be shared at each end 
of the circuit, as compared with 
broadcast television in which the 
receiver costs must be minimized, 
the overall difficulties are not great. 

The experimental transmitter employs 35 -mm film as data source. Flying -spot scanner 
at left. Phototube in box at center 
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Among the major problems are the 
absolute elimination of 60 -cycle 
hum in the line signal circuits, and 
clamping of the black level at the 
transmitter. Broadcast television 
operations have been criticized in 
this latter respect, but the charac- 
teristics of the human eye in view- 
ing a broadcast are not nearly so 
rigorous as those of a piece of in- 
animate film. Accordingly, the 
black level of the transmitter is 
reset to an absolute value immedi- 
ately after each synchronizing pulse 
and just before the scanning of the 
next line is begun. 

An idea of the definition possible 
with the experimental system can 
be gained from the illustration of a 
typical piece of transmitted text 
presented here. The cut was made 
from an enlargement of a frame 
recorded on 16 -mm film during a 
rehearsal of the demonstration. The 
fundamental limit to the overall 
resolution of the equipment at the 
present state of development is set 
by the use of 16 -mm film. 

Hot Photography 

The photographic aspects are 
fully as important as the develop- 
ment of the electronic system be- 
cause the speed of reception de- 
pends upon a memory device most 
conveniently furnished by a moving 
film. The experimental system de- 
pends upon film at the transmitter 
and photographic printing of the 
final message. As with the elec- 
tronic gear, the photographic tech- 
niques are assembled from already 
successful principles. They include 
Recordak, the 16 -mm documentary 
film system, wartime V -mail that 
reduced the weight of air mail 99 
percent, and the little-known PPPI 
(photographic plan position indi- 
cator). The latter system can be 
considered the closest cousin to 
Ultrafax photography because, by 
hot development of a film exposed to 
a special high -voltage radar screen 
a dry negative became available in 
a matter of seconds. 

The equipment illustrated is a 
developmental model convenient for 
use during the demonstration, with 
a speed of 8 -feet per minute. 
Each frame of heat -resistant film 
is moved in 15 seconds through 
developing solutions at tempera- 
tures about 125 F. The finished 

Charles Kunz of Kodak feeds a leader strip through the experimental high-speed hot 
developing machine used at the receiver 

film, which can be recorded as 
either a positive or a negative, is 
completely dried in an additional 25 
seconds, after which it may be 
handled freely, viewed, or run 
through a printing machine for en- 
larged paper copies of its message. 
A continuous flow of solutions from 
the bottles shown eliminates chemi- 
cal problems of film processing. 

Transmission Facilities 

Facilities for the transmission of 
Ultrafax messages do not now exist 
in any great number, nor is their 
geographical extent of significance. 
The chart in Fig. 2 shows some 
typical methods of intelligence 
transmission and the limitations 
imposed by conventional communi- 
cations media. In practice, the 
figures may be found to vary some- 
what from the averages shown. 
Coaxial cable, for instance, imposes 
a bandwidth of 2.7 megacycles with 
repeaters every 8 miles. One uhf 
relay system operating near 2,000 
mc provides channels about 20 mc 
wide, as does another operating at 
1,300 mc. Still another system us- 

ing frequencies at 4,000 me will 
pass 5 -mc transmissions. As 
demonstrated, the Ultrafax equip- 
ment used a 4 -mc band to transmit 
about half a million words a minute. 
A rate of a million words is esti- 
mated to require a 10 -mc band. 

It is not unlikely that nationwide 
television relay facilities now in 
the process of growth will encom- 
pass at least a 10 -megacycle band- 
width in order to take care of 
future developments in higher -de- 
finition television as well as color 
television with definition at least as 
good as is now available in black 
and white. Ultrafax could use 
a standby circuit during television 
programming, idle broadcast pro- 
gram channels during the night 
hours, or combinations of both. 
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6,000 -MC 
Television Relay System 

Utilizing the super -high -frequency allocation for television, programs can be relayed 
through Neshanic, N. J. and Mt. Laurel, N. J. from New York to Philadelphia over two- 

way circuits. Repeaters and terminal equipment are described 

NSTALLATION of a New York - 
1 Philadelphia microwave televi- 
sion relay circuit was completed in 
June 1948. 

This relay equipment is fre- 
quency modulated and is designed 
to operate in the common -carrier 
band from 5,925 to 6,425 mc. It has 
all of the general characteristics of 
shf systems : high -gain, narrow - 
beam antennas; line -of -sight propa- 
gation; freedom from interference; 
and freedom from multipath in 
which the time delay between in- 
terfering rays approaches a video 
period. In addition it has the spe- 
cific characteristics which are 
necessary for television: a 5 -me 
video passband and a high signal- 
to-noise ratio. 

The equipment requires an r -f 
channel 20 me wide. Adjacent chan- 
nels for a singe installation are 
spaced 40 me on centers. The four 
channel frequencies for the two - 
circuit New York -Philadelphia net- 
work are shown in Fig. 1. Four 
channels are necessary because the 
two circuits are independently re- 
versible. This two -circuit system 
can be operated simultaneously in 
both directions, utilizing these same 
four channel assignments, merely 
by installing additional repeater 
equipments at Neshanic and Mt. 
Laurel. The 20 -mc channel permits 
a 12 -mc peak -to -peak deviation of a 
television video signal with 5 -mc 
components. 

All of the antenna plumbing is 

By WILLIAM H. FORSTER 
Project Engineer 

Philco Corporation 
Philadelphia, Penna. 

designed for operation throughout 
the 500 -mc -wide common carrier 
band. Four by eight foot truncated 
paraboloidal antennas, driven by 
horn feeds, are used for all installa- 
tions. These antennas have a 38 -db 
gain over an omnidirectional radi- 
ator. The horizontal and vertical 
patterns for this type of antenna 
are shown in Fig. 2. The horn 
feed is specifically designed to pro- 
duce low side lobes to minimize 
crosstalk between side -by -side and 

back-to-back dishes. The antennas 
are mounted with the long dimen- 
sion vertically, giving a vertical 
beam width of 1.5 degrees and a 
horizontal beam width of 3 degrees. 
The mounting system permits 
rapid and accurate adjustment of 
the antenna direction. 

Standard H by si -inch brass 
waveguide lines are used to connect 
the antennas with the equipments 
which are generally installed in 
houses on the ground. The attenu- 

CIRCUIT I 

TLR-2T 
L0-6,040 MC 

TRANS -6,155 MC 

TLR-2R 
L0-6,040 MC 
REG -6,115 MC 

PHILADELPHIA 

TLR-2T 
LO -6,310 MC 

TRANS -6,195 MC 

TLR-2R 
LO -6,310 MC 

REC-6,235 MC 

CIRCUIT 2 

14 
MILES 

NESHANIC, N.,A 

TLR-2 
LO -6p40 MC 

TRANS -6,155 MC 
REC-6,115 MC 

TLR-2 
W-6,310 MC 

TRANS -6,195 MG 
REC-6,235 MC 

37 
MILES 

TLR-2 
LO -6,230 MC 
REG" -6,I55 MC 

TRANS -6,115 MC 

TLR-2 
LO -6,120 MC 

TRANS -6,235 MC 
REG -6,195 MC 

MT LAUREL, N. J. 

MILES 

TLR-2T . LO -6,230 MC 
TRANS -6,115 MC 

TLR-28 
LO -6,230 MC 
REG -6055 MC 

NEW YORK 

TLR-2T 
L0-60120 MC 

TRANS -6,235 MC 

ti 

TLR-2R 
LO -6,120 MC 
REG -6195 MC 

FIO. 1-The 6,000 -mc two -channel television relay system, reversible, linking New 
York and Philadelphia 
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Antennas, horns, and waveguides installed on Western Union tower at Neshanic, N. J. 

ation of the silver-plated waveguide 
is 2 db per hundred feet and lengths 
up to 150 feet are used. This adds 
up to 6 db of attenuation per relay 
hop, but the convenience of having 
the entire equipment on the ground 
more than compensates for the loss. 
The lines are pressurized from the 
equipment racks to the antenna 
horn to prevent dirt and water from 
increasing the line attenuation. 

Antenna Switching 

As indicated on the system sche- 
matic map in Fig. 1, the two pairs 
of antennas for the two circuits at 
each repeater station are connected 
to reversing switches. The rotor 
of each switch has built into it a 

pair of 90 -degree flexible waveguide 
bends. The four input waveguide 
couplings are oriented 90 degrees 
apart. The east and west antenna 
lines are connected to opposite in- 
puts and the transmitter and re- 
ceiver lines to the intermediate 
couplings. A solenoid drive then 
turns the rotor through a 90 -degree 
arc, reversing the antenna and 
equipment connections. 

Waveguide chokes between the 
inside of the coupling flanges and 
the rotor eliminate the necessity 
for mechanical contact. As a result, 
the rotor is mounted on ball bear- 
ings and turns very freely. A 
toggle maintains the rotor position 
under spring tension and a corn- 

mutator switches the solenoid con- 
nections to avoid ambiguity of con- 
trol and eliminate standby power. 

The interior of the barrel is lined 
with a high -loss dielectric material 
to provide 50 db of isolation be- 
tween the transmitter and receiver 
circuits. This is necessary only to 
prevent the transmitter from over- 
loading the receiver crystal mixer. 
The antenna reversing switch is 
mounted on top of the equipment 
cabinet but it is part of the antenna 
line system and hence is pressur- 
ized. 

A block diagram of the Philco 
TLR-2 relay equipment is shown in 
Fig. 3. In basic system philosophy 
it is very similar to the Philco 
1,400 -mc television relay' which is 
also in service between New York 
and Philadelphia. Except in minor 
details, the equivalent components 
in the 6,000 -mc system are identical 
and hence they will be described 
generally only for completeness. 

Microwave Head 

The r -f head of the 6,000 -mc 
equipment is particularly well 
adapted for microwave cross-coun- 
try relaying of wideband intelli- 
gence, hence it will be discussed 
more thoroughly. 

This system is basically designed 
for long-distance service in which a 
circuit would consist of many re- 
peaters with a terminal equipment 
on each end. Consequently the 
basic unit is the repeater, shown by 
the solid -line blocks in Fig. 3. The 
terminal equipments are made by 
adding to the repeater the two 
video units, shown as dashed -line 
blocks. A unit which includes all 
these components can be operated 
as a repeater or as either a relay 
receiver or a relay transmitter. 
Such an equipment in a relay chain 
can be used to retransmit a received 
r -f signal, for obtaining a video 
signal from an r -f signal which is 
being relayed through the repeater, 
or for injecting a video signal into 
the relay circuit. 

The chassis units are designed 
for 19 -inch relay rack mounting. 
A pair of repeaters is housed in a 
double -rack cabinet 48 inches wide, 
20 inches deep, and 84 inches high. 
At the four terminals of the two 
reversible circuits, as shown in Fig. 
1, a relay transmitter and a relay 
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receiver are installed in a similar 
double cabinet. The transmitter 
takes the full 77 inches of rack 
space and the receiver shares a full 
rack with a video picture monitor. 
Both the repeater and the relay 
transmitter require 1,000 watts of 
single-phase, 115 -volt power; the 
receiver requires 500 watts. 

Repeater Circuits 

The operation of the repeater is 
illustrated in the block diagram of 
Fig. 3. The 3 -section waveguide 
filter is built into the receiver line 
between the waveguide switch, 
which is mounted on top of the 
cabinet, and the receiver crystal 
mixer. This filter uses inductive 
post resonators with capacitive tun- 
ing screws to provide a 25 -mc pass - 
band with 20 db of attenuation 30 
mc from band center. This selec- 
tivity is necessary for a multi -cir- 
cuit installation in which transmit- 
ter and receiver channels are spaced 
40 mc apart. 

A flexible waveguide section con- 
nects the filter output into the 
shock -mounted receiver chassis. A 
single -ended mixer, using a 1N23B 
crystal diode, matches the wave - 
guide line and is excited by the r -f 
local oscillator mounted on the 
transmitter chassis. This oscillator 
has an exceptionally high Q which 
eliminates the necessity for using a 
balanced mixer to reduce local 
oscillator noise. 

A single -stage 75 -mc preamplifier 
is mounted on the mixer to improve 
the noise figure. Output from this 
preamplifier drives a 90 -ohm cable 

Top of cabinet installation at Neshanic, 
showing complete antenna switch for 

6,000 -mc television relay system 

Rear view of a pair of 6,000 -mc repeater racks at Neshanic 

which is terminated by a constant - 
impedance network on the 75 -mc i -f 
amplifier strip. The latter has 
fourteen 6AK5 stages, stagger - 
tuned to produce a gain of 104 db 
and a bandwidth of 22 mc. The 
use of single -tuned stages through- 
out the preamplifier and the i -f 
strip makes it necessary to use 
many stages, but results in simplic- 
ity of alignment. 

Following the 6AK5's, a 6AG5 
as a pentode stage drives a dis- 
criminator and an additional 6AK5. 
Video output from the discrim_- 
nator at a level of 0.2 to 0.4 volt is 
amplified by a two -stage video am- 
plifier terminated by a pair of 

cathode followers. Two video out- 
puts, with individual gain controls, 
are provided to drive a pair of 75 - 
ohm terminated cables. In the re= 
peater this video output is normally 
used only for monitoring, but in 
the relay receiver the cathode fol- 
lowers provide the video output 
from the relay system. At any 
point video may be obtained with- 
out affecting the signal which is 
being relayed through the system. 

Crystal Control 

The 75 -mc i -f output is derived 
from the 6AK5 in parallel with the 
discriminator. This stage is de- 
signed to drive a 50 -ohm cable 
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FIG. 3-Block diagram of 6,000 -no television relay repeater 

which is terminated on the con- 
verter and 190 -mc oscillator unit on 
the transmitter chassis. Constant - 
impedance networks are used here, 
as in the receiver section, to ter- 
minate the cable and provide voltage 
step-up to the first grid. Signal 
from a 15.883 -mc crystal oscillator 
is multiplied up to 190 mc and fed 
to the 6AK5 converter. The output 
frequency from the converter is the 
difference frequency, 115 mc. 

The double i -f system simplifies 
the problem of providing 120 db of 
stable i -f gain and is a convenient 
method, in conjunction with a com- 
mon r -f local oscillator for both 
transmitter and receiver, of shift- 

ing the r -f channel by 40 mc by 
producing a 40 -mc shift in the i -f. 

The 75-mv, 115 -mc signal is am- 
plified by a seven -stage stagger - 
tuned amplifier with a 20 -mc band- 
width. The first four stages are 
single -tuned 6AK5's, the fifth stage 
converts to push-pull 6AK5's, the 
sixth stage uses a pair of 6AG7's 
and the last stage is an 829B. The 
push-pull stages are all double - 
tuned and are aligned by an i -f 
sweep generator using grid current 
as a tuning indication. The push - 
pall output of the 829B is converted 
to a single -ended signal by a phase 
inverter circuit', which is connected 
to the cathode of the klystron 

heterodyne mixer. The output level 
is adjustable from 120 to 180 volts 
peak -to -peak. A monitor discrimi- 
nator is lightly coupled to the out- 
put stage. In addition to providing 
a video monitor point for the re- 
peater it provides signals for moni- 
toring deviation and for afc of the 
deviator of a relay transmitter. 

The r -f section of the transmitter 
is designed around a pair of type 
SAC -19 klystrons which were de- 
veloped for Philco by the Sperry 
Corporation. The SAC -19 is a two - 
cavity klystron with a 400 -mc tun- 
ing range centered at 6,180 mc. 
When operated as an r -f amplifier 
with a beam voltage of 500 volts 
and a beam current of 100 ma, it 
delivers 4 watts with an output 
bandwidth of 25 mc and an over- 
load power gain of 5. 

Oscillator 

The buncher and catcher cavities 
are both matched into 14 by i -inch 
waveguide and equipped with 
standard plain coupling flanges. As 
shown in the schematic of Fig. 4, 
the first tube is operated as a stabi- 
lized r -f oscillator and the second as 
a heterodyne mixer. 

The stabilized oscillator is ap- 
proximately a microwave equivalent 
of a low -frequency crystal -con- 
trolled circuit. An Invar cavity 
with an unloaded Q of 40,000 is 
connected in the feedback circuit 
of a conventional two -cavity kly- 
stron oscillator. Half of the output 
power from the oscillator catcher 
line is fed back through the feed- 
back cable to the stabilizer. 

The stabilizer cavity is matched 
to the klystron's buncher cavity 
line, to which it is connected by a 
2 -inch flexible waveguide section. 
The loop coupling from the feed- 
back cable is then matched into the 
cavity when loaded by the buncher. 
As a result the loaded Q averages 
about 10,000. Depending upon the 
effective line length back to the 
junction between the catcher line 
and the feedback cable, which is a 
function of the operating fre- 
quency, the loaded Q may be either 
higher or lower. For all conditions, 
however, the stabilizer Q is high 
compared to the Q's of the buncher 
and catcher cavities which have 
bandwidths between 18 to 30 mc. 

The phase of the r -f feedback, 
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which is adjusted to optimum by 
the phaser on the catcher line, is 
controlled primarily by the tuning 
of the stabilizer cavity. Phase 
shifts caused by detuning in other 
parts of the circuit are compen- 
sated for by phase shift in the stab- 
ilizer cavity. This requires only a 
slight shift in operating frequency. 
The mechanical and thermal stabil- 
ity of the cavity stabilizes the fre- 
quency of oscillation in spite of 
drift in the buncher and catcher 
cavities and in the beam voltage. 
The klystron cavities are tempera- 
ture -compensated by the tuning 
screws to better than 30 kc per de- 
gree C and the beam voltage is 
electronically regulated so that the 
combination provides a low -drift 
oscillator. 

This stability is obtained without 
the use of an auxiliary afc system. 
It has the further advantages that 
it eliminates the possibility of out - 
of -channel signals because the oscil- 
lator will only oscillate within 0.5 
mc of the resonant frequency of the 
stabilizer cavity. 

As 'mentioned previously, the 
high Q of the feedback circuit re- 
duces local oscillator noise and 
simplifies the receiver mixer. The 
oscillator is quite independent of 
load impedance, as would be ex- 
pected of a high -Q system. This 
makes it feasible to drive both the 
receiver mixer and the transmitter 
heterodyne mixer without buffer 
amplifiers. 

Power output from the stabilized 
oscillator averages 2 watts. A 
small fraction of this power is loop - 
coupled into a 50 -ohm cable and fed 
to the receiver mixer. The major 
fraction is fed through a variable 
attenuator into the buncher cavity 
of the heterodyne mixer. This at- 
tenuator has a range of 6 db, which 
is sufficient to optimize the r -f drive 
on the heterodyne mixer which re- 
quires approximately 0.6 watt for 
normal operation. 

Mixer 

The heterodyne mixer is basically 
a phase -modulated r -f amplifier. 
It is operated from the same regu- 
lated power supply as the oscillator 
and operates with the cavities 
grounded and the cathode at -500 
volts. As a straight amplifier it 
would deliver 4 watts of r -f power. 

Phase modulation is accomplished 
by superimposing the 160 volts 
peak -to -peak frequency -modulated 
i -f drive on the cathode potential. 
This modulates the beam velocity 
at the 115 -mc rate. It produces a 
slight amount of amplitude modula- 
tion, but its major effect is to modu- 
late the transit time of the bunches 
traveling through the drift space 
between the buncher and catcher 
grids. This effectively phase -mod- 
ulates the r -f with the i -f signal. 

Normal phase modulation side - 
bands, spaced from the carrier by 
integral multiples of the i -f fre- 
quency, are produced. These side - 
bands contain the f -m intelligence 
of the i -f signal. In repeater oper- 
ation, the catcher cavity of the 
mixer klystron is tuned to either 
the first upper or first lower side - 
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FIG. 4-Schematic of r -f head of Philco 
6,000 -mc television relay equipment 

band, that is, the sum or the 
difference frequency. 

Mixer Output 

The optimum phase modulation 
for a phase -modulated hetero- 
dyne mixera is 1.84 radians. The 
transit time through the drift space 
in the SAC -19, when operated with 
a beam potential of 500 volts, is 
approximately 4 cycles or 25 radians 
at 6,200 mc. To produce 1.84 ra- 
dians of phase modulation requires 
a ±7 -percent modulation of the 
beam velocity. Since the velocity 
is proportional to the square root 
of the beam voltage, this requires 
±14 -percent modulation of the 
cathode voltage, which for 500 volts 
is approximately 140 volts peak - 
to -peak. This optimum i -f drive is 
supplied by the 115 -mc i -f amplifier. 

The efficiency of this phase -modu- 
lated klystron mixer, for sideband 
power output, is one-third the 
efficiency of the klystron operated 

as an ordinary amplifiera. When 
phase -modulated with 1.84 radians, 
one-third of the r -f power appears 
in each of the two principal side - 
bands and the remaining one-third 
is divided between the carrier and 
the higher order sidebands. The 
four -watt amplifier delivers over a 
watt of modulated r -f power. 

The carrier and the undesired 
sidebands are suppressed by the 
selectivity of the catcher cavity and 
also by the three -section waveguide 
filter in the transmitter line. This 
filter is similar to the filter in the 
receiver line, has the same 25 -mc 
passband and produces 55 db of 
attenuation 115 me from band 
center. As a result. all spurious r -f 
radiations are at least 70 db below 
the signal. 

The components of the r -f head, 
insofar as possible, are laboratory 
or factory prealigned. The trans- 
mitter waveguide filter is pretuned 
and the tuners are soldered in place 
as in the receiver filter. The stabi- 
lizer cavities are basically precision 
wavemeters and are calibrated as 
such. They can then be set accord- 
ing to calibration curve for opera- 
tion on any frequency in the band. 

Both oscillator and mixer kly- 
strons are pretuned to the specific 
channel frequencies. This is done 
under realistic operating conditions 
to an accuracy of ±0.5 mc. Con- 
sidering the bandwidth of the cavi- 
ties and the stabilizing action of 
the oscillator feedback circuit, this 
accuracy is entirely adequate. No 
further tuning is required in the 
field. 

The only adjustments required 
when changing tubes are the opti- 
mizing of the feedback phase, which 
is monitored by the detector on the 
oscillator line, and the optimizing 
of the r -f drive on the mixer 
buncher cavity. For this adjust- 
ment the variable attenuator is set 
to produce maximum r -f power out- 
put as indicated on the r -f monitor 
on the antenna line. 

The relay receiver utilizes the 
same components as the repeater 
receiving section : the waveguide 
filter, crystal mixer, 75 -mc i -f amp- 
lifier and video amplifier. In addi- 
tion a stabilized local oscillator, 
similar in design to the oscillator in 
the repeater transmitter section, is 
necessary. 
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The combination of the deviator 
chassis and the transmitter section 
of the repeater makes a relay trans- 
mitter. The input video signal to 
the deviator is amplified and fed 
push-pull to the reflectors of a pair 
of reflex klystrons. These tubes, 
type 2K28, are tuned to 3,235 and 
3,350 mc by external cavities and 
are loaded resistively to linearize 
their frequency versus reflector 
voltage characteristic. 

Relay Transmitter 

Output from the two klystrons is 
fed into a crystal mixer in which 
the plate circuit is tuned to the 
difference frequency, 115 mc. In 
normal television operation, the 
sync tip is anchored by levelers and 
a sync tip afc circuit to 123 mc. 
Twelve me of peak deviation from 
the sync tip level sets the peak 
white level at 111 mc and the 
normal black level at 120 mc. 

The monitor discriminator on 
the 115 -mc amplifier has a cross- 
over at 123 mc and a sharp peak at 
111 mc. The crossover is used as 
a reference frequency for afc of 
the sync pulse, and the 111 -mc peak 
serves as a deviation indicator. 
While viewing the monitor output 
on an oscilloscope, the operator can 
adjust the deviation control until 
peak whites begin to saturate at the 
111 -mc peak. The receiver dis- 
criminator is linear over the full 
20 -mc channel so that the satur- 
ation shown on the monitor dis- 
criminator does not appear in the 
system video output. 

A 15,750 -cycle sawtooth genera- 
tor is built into the deviator unit 
for checking the system alignment. 
Since it has the same repetition 
frequency as the television horizon- 
tal sync pulse it actuates the afc 
circuit and is useful in setting up 
the afc. 

Monitoring 

Heterodyne modulation, without 
demodulation to video and remodu- 
lation to i -f or r -f at the repeaters, 
makes the equipment well adapted 
for unattended operation. The only 
operating controls in the entire sys- 
tem are the main power switches 
and a deviation control on the relay 
transmitter. Two monitor relays, 
one on the avc bus in the receiver 
circuit and a second on the r -f 

power monitor on the antenna line, 
are built into the units. Order wire 
signals, controlled by these relays, 
can be used to give remote indica- 
tion of equipment failure. The 
main power switches can also be 
controlled remotely by the same 
order wire. 

At the New York terminal of 
circuit 1 the relay equipment is 
on the 75th floor of the Chrysler 
Building and is controlled and moni- 
tored from the WCBS-TV control 
racks on the 74th floor. At the 
other installations provision has 
not yet been made for remote 
control. 

Power supplies, video and i -f 
units are designed on the small 
chassis or sub -chassis philosophy. 
These units can be aligned inde- 

FIG. 5-Sawtooth looped through system 

pendently and individually replaced 
rather than repaired in the field. 

The rms-signal- to rms-noise ratio 
of the three -hop circuit, operating 
in either direction, is 36 db under 
normal propagation conditions. It 
is determined primarily by the re- 
ceived signal strength over the 
middle hop, between Neshanic and 
Mt. Laurel. As a result, the sig- 
nal-to-noise ratio for the system 
under conditions of tropospheric 
fading is also determined largely 
by the space loss over this path. 

Transmitter power and receiver 
avc have been recorded on this link 
since the circuit was first put into 
operation. Variations jn signal 
strength of about ±5 db, which are 
not detrimental to the system per- 
formance, occur frequently at night 
but it is too early to generalize 
about this particular New York - 
Philadelphia path. Measurements 

made by other laboratories' indicate 
that satisfactory and reliable per- 
formance on relaying can be ex- 
pected in this 6,000 -mc band. 

System Tests 

To determine for test purposes 
the transmission characteristics of 
the relay circuit, the antenna 
switches at the New York and Phila- 
delphia terminals of circuit 1 were 
temporarily replaced by branching 
filters. Circuit 2 receiver r -f com- 
ponents were installed at New York 
and circuit 2 transmitter r -f com- 
ponents were installed in the circuit 
1 relay transmitter in Philadel- 
phia. By connecting the 75 -mc i -f 
signal from the Philadelphia relay 
receiver into the converter unit of 
the relay transmitter, the signal 
which originated in New York was 
looped and sent back to New York 
on circuit 2. New York could have 
been looped in the same way so that 
the system could have been broken 
at any point for sending a signal 
in one direction and receiving from 
the opposite direction. 

Figure 5 shows a sawtooth signal 
looped around the system and moni- 
tored on an oscilloscope with a 5.5 - 
mc passband. The rms-signal to 
rms-noise ratio, as estimated from 
the scope trace, is 33 db. For one- 
way operation between Philadel- 
phia and New York, the signal-to- 
noise ratio is 36 db, rms-signal to 
rms-noise. 

Systems tests show that this 
radio relay circuit performs satis- 
factorily for the three -hop service. 
The loop tests show that this par- 
ticular equipment could probably 
be extended to a chain of 10 hops. 
But the principles of its design, 
heterodyne modulation, a stabilized 
common r -f oscillator, and stagger - 
tuned, linear phase characteristic 
i -f amplifiers, are applicable to relay 
systems of transcontinental length, 
development of regional television 
networks and linking of stations in 
areas of smaller population with 
metropolitan telecasters. 
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AUDIO DISTORTION and noise meas- 
urements, such as must be 

made on broadcast stations and 
should be made on public address 
and other installations, can be taken 
with the instrument to be described 
here. It covers the audio range 
from a fundamental frequency of 
50 cps through harmonics up to 
50,000 cps and reads noise levels 
down to -60 db directly. 

The rms distortion is measured 
by suppressing the fundamental 
frequency and then measuring the 
remaining part of the output wave 
from the equipment under test with 
a square -law vacuum -tube volt- 
meter. The rms distortion DRMs of 
a wave is defined as the effective 
value of the harmonics divided by 
the effective value of the funda- 
mental ; that is_L 

DRMs = (122 + 782 + 142 + ...)1/2,'l 
where 12, 1 h, ... are the effective 
values of the distortion harmonics 
and 1, is the effective value of the 
fundamental. On the one hand, dis- 
tortion measuring instruments 
based on the suppression of the 
fundamental are simpler and less 
expensive than other types. On the 
other hand, they give only the total 
rms distortion and are normally 
convenient only when measuring a 
few specified fundamental frequen- 
cies, such as required by the new 
FCC rule 3.46 (e) . 

Null T -Bridge Suppresses Fundamentals 

The basic suppression circuit of 
the instrument is a null T -bridge 
and when balanced it has zero trans- 
mission at the balance frequency 
but very high transmission for har- 
monics, if the values of the com- 
ponents are properly chosen. With 
resonant circuits having Q's of 
three to five, the fundamental can 
be suppressed while the second 
harmonic is attenuated less than a 
decibel. The value of Rs (Fig. 1) 
must be low if harmonic attenua- 
tion is to be kept low. 

To obtain balanced conditions of 
the null bridge, the following equa- 
tions must be satisfied 

wLs = 2/we 
Rs = 1/R (wC)2 

For a fixed value of Ls and Rs, R 
will become larger as C becomes 
smaller. This will cause R to vary 
widely when using a single induct- 
ance to cover several frequencies. 

Test equipment, housed in cabinet, could equally well be mounted in rack. Upper 
lefthand terminals are for connecting oscilloscope; righthand terminals are for input. 
Three lower controls are, left to right, power switch, attenuator and frequency switch. 

Upper pair of controls are for bridge resistance, middle one is level control 

Distortion and 
By ROYDEN R. FREELAND 

Chief Engineer 
KOCY and KOCY-FM 

Oklahoma City, Oklahoma 

In practice, R may be controlled 
somewhat by slightly increasing Rs. 

The complete circuit for the noise 
and distortion meter is shown in 
Fig. 1. The T -bridge uses three 
inductances for measuring the eight 
fixed frequencies, which are chosen 
to conform to FCC -regulations. A 
different amount of capacitance is 
required in the bridge for each 
fundamental and is placed in the 
circuit by the BRIDGE FREQUENCY 
SWITCH. The resistance R com- 
prises two variable resistances for 
coarse and fine adjustment. Some 
frequencies require additional re- 
sistance for balance and this is also 
placed in the circuit by the fre- 
quency switch. 

All of the bridge elements were 
obtained from local radio stocks. 
It was found impractical to calcu- 
late the values of the components 
and then attempt to purchase them. 
A variety of ready-made induct- 
ances could not be found. Most of 
the inductances available had too 
high a resistance to produce a 
usable Q. 

For the low frequencies, an ordi- 
nary iron core filter choke was 
tried, but its value changed readily 
with varying input levels to the 
bridge. By taking a 15 -henry choke 
and removing the end portion of the 
core this change in inductance was 
reduced to a negligible value. The 
inductance of the modified choke 
was 4.8 henries. 

Values of components for the 
bridge at the eight frequencies as 
selected by the bridge frequency 
switch are tabulated in Fig. 1. 
Actually the values of the com- 
ponents can be varied widely to 
suit the parts available as long as 
the circuit Q is sufficiently high 
(the second harmonic of any null 
frequency must be attenuated less 
than 1 db). 

Function and Range of Instrument 

The T -bridge is widely used in 
commercial distortion meters, and 
is a convenient circuit since one 
side can be grounded. This allows 
the bridge to work directly into a 
vacuum tube as shown. 
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FIG. 1 --Complete circuit diagram of noise and distortion checker shows ganged switch for setting rejection frequency of null bridge 
distortion and noise level switch and high gain amplifier terminating in detector and meter circuit. The 4.8 -henry inductance was 
made by removing the end portion of the core of a 15 -henry choke. Bridge circuit components may be varied to use available parts as 

long as the Q is kept high enough for less than 1 -percent attenuation of any null frequency second harmonic 

Noise Meter for Testing 
Broadcast Equipment 

High selectivity possible with standard components in a null T -bridge filter circuit is 
made use of in a simple, easily built meter for checking noise and distortion of broad- 
casting and other audio equipment. Suggestions are made for construction and operation 

The vtvm portion of the meter 
uses four voltage amplifiers and a 
detector -meter stage. A small 
amount of current, controlled by 
ZERO ADJUSTMENT, is fed through 
the meter to buck out the no -signal 
current of the detector. The FEED- 
BACK CIRCUIT provides control of 
the high frequency response as well 
as the circuit GAIN. The potentiom- 
eter following the null bridge con- 
trols the INPUT LEVEL to the vtvm 
and is used for setting the meter 
reference level. The setting of the 
step-attenuator, which precedes the 
first 6SJ7, plus the meter reading 
gives the total value of distortion or 
noise. There are six attenuator 
steps for noise measurements, giv- 
ing full scale readings of 0, -10, 
-20, -30, -40, and -50 db. The 
combination of attenuator setting 

and meter reading allows noise 
measurements to below -60 db. 
Noise measurements to lower 
values can be made by operating the 
equipment under test at a level 
lower than the desired reference 
level. That is, if the desired 
measurement is the noise below - 60 db, the equipment can be oper- 
ated, for example, with an output 
level of -10 db. If the noise were 
- 65 db with a 0 db reference, it 
would be -55 db with a -10 db 
reference, which can be read on the 
instrument. 

The attenuator has five steps for 
measuring distortion. These are 
calibrated for full scale values of 
100, 30, 10, 3, and 1 percent. The 
100 -percent position is that used 
for calibration. 

The accuracy of the instrument 

depends upon the accuracy of the 
attenuator resistors and of the 
meter scale calibration. Close tol- 
erance resistors can be purchased 
for the attenuator, or, as done in 
this case, each value can be made up 
of several ordinary carbon resistors 
using a resistance bridge to deter- 
mine the correct value. 

Minimizing Hum and Input Loading 

In constructing the noise and dis- 
tortion meter, precautions were 
taken to minimize hum pickup by 
the bridge inductances. The two 
larger inductances were mounted at 
slight angles, determined experi- 
mentally. No trouble was had with 
the smallest inductor. High -Q 
toroidal inductances could be used 
in such a bridge to minimize hum 
pickup. However, the small addi- 
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FIG. 2--(A) When the instrument is cali- 
brated, the meter scale will appear as 
shown (B). Measurements made with the 
instrument (C) in a test setup (D) compare 
favorably with those made with a com- 

mercial meter 

tional hum reduction did not seem 
to warrant the expense of these 
coils over those used. 

Any hum picked up in the induct- 
ances raises the minimum input 
levels at which satisfactory meas- 
urements can be made. Where it is 
planned to use such an instrument 
for high-level audio measurements, 
levels below 0 db will seldom be 
encountered. At these high levels the 
small amount of hum picked up by 
the inductances causes little trouble. 
The meter described has a hum level 
down more than 60 db with gain 
control in the maximum position. 
Because the bridge inductances are 
out of the circuit during noise 
measurements, their hum pickup 

has no effect on these measure- 
ments. Residual noise in the meter 
is more than 80 db below 0 dbm 
signal. 

It can be seen that the balance 
resistance varies widely. For 
normal audio measurements where 
balanced circuits are encountered, 
a bridging type input transformer 
must be used to prevent loading of 
the circuit under test. The capaci- 
tive impedance of the bridge re- 
quired that a transformer having a 
low impedance secondary be used to 
avoid resonant peaks in the low - 
frequency characteristics of the 
circuit. The T -bridge may be con- 
nected directly across an unbal- 
anced circuit for measurements. 
The impedance of the circuit con- 
nected to the bridge input has very 
little effect upon the operation of 
the bridge circuit. Under these con- 
ditions the loading effect of the T - 
bridge on the circuit being meas- 
ured is substantially that of the 
balance resistance. At the extreme 
low frequencies the impedance look- 
ing into the bridge increases and is 
capacitive. As can be seen from 
the balance equations, R can be in- 
creased by increasing L., and de- 
creasing C while R, remains con- 
stant. To increase R at the low 
frequencies presents a problem 
without specially wound induct- 
ances. 

Calibration and Performance Tcstirg 

To calibrate the scale of the out- 
put meter, the instrument was set 
up as shown in Fig. 2A. It was 
assumed that the audio oscillator 
had zero internal impedance. The 
noise -distortion meter was adjusted 
for a full-scale meter reading with 
a 1,000 -cps signal. The attenuator 
box was then adjusted to place 
10 -db attenuation in the circuit in 
1 -db steps. After the insertion of 
each db attenuation the meter scale 
was carefully marked. 

Two scales were calibrated for 
distortion measurements using the 
standard vtvm to indicate the cor- 
rect input voltage ratios. The 
meter scale is shown in Fig. 2B. 
One scale for noise measurements Ts 

marked from 0 db to -10 db. The 
two distortion scales are marked 
between 30 percent and 10 percent, 
and 10 percent and 3 percent. These 
two distortion scales serve for read- 

ing all five distortion attenuator 
settings. 

The frequency response of the 
meter for each position of the 
bridge switch was plotted to deter- 
mine the harmonic frequencies con- 
tained in each measurement. The 
overall response is shown in Fig. 
3A. This response curve shows 
that the meter exceeds the specifi- 
cations set forth by the FCC. 

Response curves for the eight 
nulls are shown in Fig. 3B. Note 
that the second harmonic of any 
null frequency is attenuated less 
than 1 db. 

A direct comparison of the oper- 
ation of the meter with a com- 
mercial instrument was made by 
making distortion measurements 
on an inexpensive audio oscillator 
with both meters under the same 
conditions (Fig. 2C). 

Distortion Measurements 

The meter described is used in 
measurements similar to other 
noise and distortion meters. An 
audio oscillator of low harmonic 
output is connected to the equip- 
ment under test as shown in Fig. 
2D. The output of the equipment 
is terminated in its correct load 
impedance and the bridging input 
of the meter is connected across 
this load. The bridge switch of 
the meter is set to the desired fre- 
quency and the equipment is ad- 
justed for the desired operating 
level. The meter level is then ad- 
justed for full scale reading with 
the attenuator in either the cali- 
brate or 0 -db position. 

FOR DISTORTION MEASUREMENTS 

the oscillator frequency is then 
varied for null reading of the 
meter. The null is obtained by 
simultaneously adjusting the oscil- 
lator frequency and the bridge re- 
sistance. After the bridge has been 
adjusted for null on the lowest at- 
tenuator setting possible, the cali- 
bration level is rechecked before 
taking the reading. For distortion 
measurements, it is necessary to set 
the oscillator frequency to at least 
twice the null frequency when ad- 
justing the calibrate level. If the 
oscillator or equipment level varies 
greatly over this range, an external 
meter must be connected at the 
input point to insure the input 
level to the meter is the same for 
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(B) FREQUENCY RESPONSE OF NULL CIRCUITS 

20 50 100 200 500 1,000 2,000 5,000 10,000 20,000 50,000 
FREQUENCY IN CYCLES PER SECOND 

Fig. 3-(A) Frequency response of the meter, with the null bridge bypassed, is flat over the full audio spectrum. (B) The rejection of the 
null bridge is sufficiently sharp so that second harmonics are attenuated less than a decibel. Problem is to find large inductance with 

low loss for use at low frequencies 

calibration and for the null fre- 
quency. After the level is correctly 
set, the oscillator frequency is reset 
to the null point and the attenuator 
adjusted until a reading can be ob- 
tained on the meter scale. The com- 
bination of the attenuator setting 
and meter reading indicates the 
total distortion. 

Although the lowest calibrated 
reading for distortion is 0.3 percent 
on the 1 -percent scale, a lower value 
can be read by setting the attenu- 
ator to the -50 db position. Full 
scale reading in the position cor- 
responds to 0.316 percent which 
can be easily read on the 3 -percent 
scale. 

NOISE MEASUREMENTS are made 
by setting the frequency switch of 
the meter in the noise position and 
adjusting the meter for full scale 
reading. The signal is then removed 
from the equipment under test and 
the input properly terminated. The 
noise level present may then be 
read by decreasing the attenuator 
setting until an indication is ob- 

tained on the meter. Again, the 
combination of the meter reading 
and the attenuator setting gives 
the final result. 

Distortion measurements taken 
with the meter indicate the rms 
total of all components of the input 
signal which fall within the limits 
of the frequency range, except the 
fundamental frequency component, 
which is rejected by the bridge. The 
reading of the meter will therefore 
include the following components: 
(1) harmonics, (2) modulation 
cross products between hum and 
fundamental, (3) modulation cross 
products between hum and har- 
monics, (4) hum components and 
(5) noise components. The noise 
and distortion meter sums all these 
quantities and indicates the ratio of 
the sum of all undesired compo- 
nents to the fundamental frequency 
component. If it is desired to de- 
termine the distortion due to the 
harmonic and cross product com- 
ponents alone, either of two methods 
may be used. 

One method is to operate the 
equipment under test at a high out- 
put level. This results in making 
the hum and noise components small 
compared to the other components. 
The second method is to measure 
the distortion in the normal manner 
at the desired output level, then to 
measure the noise level in db, using 
the same output level as reference. 
The db noise level is then converted 
to percent and the values substi- 
tuted in the equation 

H = (D' - N')" 
where H is total harmonic and cross 
section distortion in percent, D is 
distortion in percent and N is noise 
in percent. 

The noise and distortion meter 
described can be constructed for 
less than $100.00. This is consid- 
erably less than the price of a sim- 
ilar instrument on the commercial 
market. The Dieter is capable of 
reading distortion as low as 0.1 per- 
cent and noise to below -60 db 
within the frequency range 30 to 
50,000 cps. 
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RADIOISOTOPES 
for Industry 

Examples of successful tagged -atom applications and suggestions for adapting the tech- 

niques to other measuring, controlling and tracing applications. Each new use means 
a new market for the required electronic radiation -detecting equipment 

By A. P. SCHREIBER 
Traccriab Iuc. 
Boston, Mass. 

THE RECENT availability of 
radioisotopes has required an 

adjustment in the way of thinking 
of scientists and engineers. Many 
do not have a concept of the po- 
tentialities of radioactivity in in- 
dustry, while others must overcome 
inertia to change on the part of 
industrial management before con- 
crete work can be started in the 
direction of utilizing this new tool. 

Some manufacturers are re- 
luctant to pursue research on 
potential industrial applications 
because of the A.E.C. requirement 
that results of such work be freely 
available to others. The questions 
arising from potential health haz- 
ards both to plant workers and to 
the consumer are further deter- 
rents to activity in the industrial 
field. There is also the ever-present 
threat of nuisance suits instigated 
by consumers against manufactur- 
ers who permit products to leave 
their plants containing small 
amounts of residual radioactivity. 

Even minute amounts of radio- 
activity in consumer products may, 
for a time, cause the manufacturer 
considerable embarrassment due to 
lack of understanding on the part 
of the consumer and to inadequate 
precedent in court rulings on dam- 
age suits involving low concentra- 
tions of radioactivity. 

Lack of qualified personnel has 
been another serious deterrent to 
early development of industrial use 
of radioisotopes. This bottleneck to 
progress is slowly being alleviated 
by a few educational institutions. 
Notable among these is the Oak 
Ridge Institute of Nuclear Studies, 
which offers a four -week course to 
train research personnel in the use 
of radioisotopes. After participat- 
ing in this course, technically quali- 
fied people have sufficient knowl- 
edge of radioactivity techniques to 
carry out original work involving 
radioactive tracers. 

Literally tens of thousands of 
potential industrial uses of radio- 
isotopes exist, since virtually every 
industry can profitably utilize the 
properties of one or more of the 
hundred odd radioisotopes whose 

BUGABOOS 

Despite widespread speculation on possible industrial uses for radioisotopes, 
only 90 of the approximately 3,100 shipments from Oak Ridge to date were for 
industrial research and only 20 for metallurgical research. 

This apparent disinterest on the part of industry arises from six major factors: 
(1) Unfamiliarity of scientists and engineers with potentialities; (2) inertia of 
industrial management; (3) opposition to A.E.C. requirement that research results 

be freely available to others; (4) potential health hazards; (5) threat of nuisance 
suits; (6) lack of qualified personnel for research 

half-lives and availability permit 
their consideration. To give some 
indication of the usefulness of 
radioisotopes, a number of prob- 
lems will be outlined which might 
be solved with radioactivity and 
tracer techniques. In some of these 
problems radioactivity has already 
been used to give a practical solu- 
tion. In some instances, radioiso- 
topes are under serious considera- 
tion, while some examples of 
potential uses are merely specula- 
tive to illustrate what might be 
done. 

Rare Gas Separation 

Let us first consider a company 
which is in the business of liquefy- 
ing air and separating its com- 
ponents. In addition to recovering 
nitrogen and oxygen this company 
is interested in recovering the rare 
noble gases such as krypton and 
xenon since demand has recently 
outstripped the available supply. 
There is only one -tenth of a part 
per million of krypton and a 
hundredth of a part per million of 
xenon in air. 

This particular manufacturer 
found that he was recovering only 
a small proportion of the total 
available krypton and xenon. He 
wanted to find out where these ma- 
terials were concentrating in his 
process and how to make changes 
so that he could get better recovery. 

Tracer techniques are admirably 
suited to the problem of tracing an 
infinitesimally small amount of an 
element dispersed in an enormous 
volume of a diluent such as air. 
Radioactive krypton and xenon, if 
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Heavy -industry installation made by Engineering Laboratories, 
Inc., Tulsa, Okla. for measuring, recording and controlling liquid 
level in oil -processing tank. Geiger counter in Gagetron unit out- 
side tank receives weaker signal when oil rises over radioactive 
material inside because oil absorbs more radiation than air 

introduced in a fixed proportion 
with the incoming air prior to 
liquefaction, will permit analysis at 
any point in the process even down 
to a few parts per billion. 

A Geiger counter for measuring 
the radioactivity content of the gas 
at various points in the process will 
indicate the amount of krypton or 
xenon present with an accuracy as 
good as one percent. This is made 
possible by the fact that the Yadio- 
active krypton or xenon introduced 
with the incoming air remains in a 
fixed proportion to the nonradioac- 
tive krypton or xenon which is 
naturally present in air. In other 
words, a radioactive isotope be- 
haves chemically and physically ex- 
actly as a stable isotope of the 
element in question. 

Physical Measurements 

A paper mill has many technical 
problems in which radioactivity 
techniques might be used. For ex- 
ample, a mill manufacturing a 
laminated cardboard consisting of 
multiple layers of different kinds of 
pulp wants to improve its process 
control. The pulp comprising the 
outer layer is worth $200 per ton 
while that inside is worth only $15 
a ton. 

Using conventional methods, the 
thickness of the expensive pulp 

Printing industry setup for measuring amount of ink on a sheet 
of paper. As developed by Sun Chemical Corp., New York City, 
this technique involves adsorbing a small amount of a radio- 
isotope on the ink pigment and using a Geiger counter to 

measure amount of activity that is present 

layer would vary as much as 20 per- 
cent. To achieve much closer process 
control with an attendant saving in 
pulp and increased uniformity of 
product, a radioisotope is used to 
tag the expensive pulp by adsorp- 
tion on the pulp fibers. A Geiger 
counter is then placed in close 
proximity to the board just after it 
is formed. The amount of radio- 
activity detected will then be a 
quantitative indication of the thick- 
ness of the expensive pulp layer. 

The output of the Geiger counter 
can be used to drive a pen recorder 
that continuously shows the thick- 
ness of this layer. Machine op- 
erators then know immediately the 
extent of thickness variations, and 
can make adjustments to keep the 
coating within predetermined lim- 
its. If desired, the Geiger counter 
output can be coupled to a servo- 
mechanism for automatically mak- 
ing machine adjustments. 

A similar technique has been 
used by a printing -ink manufac- 
turer to measure the amount of ink 
used on a page of printed matter 
and to determine the minimum 
amount of ink which will produce 
satisfactory results. This was done 
by adsorbing a small amount of a 
radioisotope on the ink pigment 
and measuring with á Geiger 
counter the amount of activity 

which was present on the printed 
page. 

An analogous method has been 
proposed to measure thickness of 
metallic film deposited by an elec- 
troplating process where irregu- 
larly shaped objects are plated. 

Another thickness measuring 
problem which is common to almost 
all plants manufacturing a continu- 
ous sheet of material such as paper, 
cellophane, steel sheet, rubber, or 
plastic is the continuous measure- 
ment of weight per unit area 
of the sheet just after it is 
formed. This measurement can 
easily and accurately be made 
by placing a source of radio- 
activity above the traveling sheet 
and a Geiger counter or ionization 
chamber radiation detector below 
it. A part of the radiation is ab- 
sorbed by the sheet, in proportion 
to its weight per unit area. The de- 
tection instrument is calibrated to 
read directly in pounds per square 
foot or in other simi'ar units. 

Where thin, light sheets such as 
paper or cellophane are to be meas- 
ured, a beta emitter such as stron- 
tium -90 and an ionization -chamber 
radiation detector can be used. This 
combination possesses several ad- 
vantages over a gamma emitter and 
a Geiger -tube detector which may 
be required for thicker, denser ma- 
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Use of radiation survey meter for monitoring hot samples during preparation of radioisotopes for industrial uses. This provides a continu- 

ous check of the efficiency of techniques and materials used to protect personnel against excessive radiation exposure 

terials such as sheet iron or steel. 
A relatively strong source of beta 

activity can be used without danger 
of exposing operating personnel to 
excessive radiation dosage. Beta 
emitters are easily shielded by 
thin metal, glass or plastic, while 
a gamma source of reasonable 
strength requires heavy shielding 
of lead or other dense materials. An 
ionization chamber requires a 
stronger radiation flux than does a 
Geiger tube but it will not wear 
out, while the commonly used self - 
quenching Geiger tube has a finite 
life based on the amount of radia- 
tion it detects. 

Another problem which is com- 
mon to most plants having large 
motors and heavy equipment is con- 
cerned with lubrication. Frequently 
the bearings on a particular piece 
of equipment do not receive an 
adequate supply of oil due to a 
clogged oil line. Under ordinary op- 
erating procedures this will not be 
noticed until the bearing burns out. 
If a small amount of a gamma - 
emitting radioisotope were mixed 
with the oil it would be easy to 
make periodic checks of each bear- 
ing with a Geiger counter to find 
out whether it is receiving the 
proper amount of lubrication. 

Textile Dyeing Control 

It is generally conceded by those 
in the textile industry that dyeing 

process control is for the most part 
an art rather than a science be- 
cause so many independent varia- 
bles are present. Radioactivity can 
be of considerable assistance in con- 
trolling at least two of these varia- 
bles, namely the concentration of 
the dye bath and the amount ab- 
sorbed 'by the fabric. 

The process in which fabric is 
passed through a dye vat in a con- 
tinuous length is particularly 
adaptable to this type of control. 
If one ox more radioactive atoms 
were incorporated into the dye 
molecule and tracer quantities of it 
were mixed with the normal dye, 
the concentration in either the 
cloth or the vat could be continu- 
ously and automatically determined 
by Geiger counters. 

Electronically actuated controls 
can regulate the concentration in 
such a way that the weight of dye 
per unit area of cloth emerging 
from the dye bath will be a pre- 
determined constant. Process con- 
trols such as these will eliminate 
substantial variations in shade be- 
tween the beginning and the end of 
a dyeing run such as sometimes 
occurs with presently used methods 
of control. 

For industrial research on dyes, 
radioactivity has many uses. Little 
is known of the reaction mechanism 
taking place in dyeing processes. It 
is sometimes difficult to determine 

just where the dye is absorbed and 
how much is absorbed. Chemical re- 
actions in dyeing processes are not 
well understood. Much remains to 
be learned about the effect of wash- 
ing upon dyes, soap retention of 
various types of fibers, and the 
mechanisms of fading. The answers 
to these and other questions con- 
fronting the textile chemist may be 
found through skillful application 
of radioisotope techniques. 

Rayon Manufacturing 

In the viscose process for making 
rayon, carbon disulfide is reacted 
with cellulose pulp and the result- 
ing solution passed through tiny 
holes to form a continuous yarn 
filament. Sulfur is precipitated out 
on the fibers in the spinning process 
and is subsequently removed in a 
desulfurizing bath. It is quite im- 
portant that complete removal of 
sulfur be attained since it affects 
both color and physical strength of 
the finished yarn. A simple means 
for controlling sulfur removal can 
be effected by tagging the source of 
the sulfur, namely the carbon disul- 
fide, with sulfur -35. 

Continuous routine check of sul- 
fur removal can be made by placing 
a Geiger counter in close proximity 
to the rayon filament or the solu- 
tions through which it passes. Since 
the radioactive sulfur is a fixed 
proportion of total sulfur present, 
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the total amount of sulfur removed 
in the coagulating bath can be 
quickly determined. Also, a check 
is easily made after the desulfuriz- 
ing bath to determine whether com- 
plete removal of sulfur has re- 
sulted. 

It is quite possible that auto- 
matic electronic controls could be 
devised to keep the desulfurizing 
bath within a predetermined con- 
centration range by coupling the 
output of the Geiger tubes through 
a suitable servomechanism to 
valves on chemical solution tanks. 

There are a number of processes 
in rayon manufacture in which the 
rayon is coated, such as the lubri- 
cant coating process which may 
utilize sodium oleate, polyvinyl 
alcohols, petroleum base oils or 
other lubricating compounds to 
facilitate winding and twisting op- 
erations. A uniform coating is re- 
quired, otherwise inferior yarn 
may result. Radioactivity incorpo- 
rated into the lubricant will permit 
precise measurement of the amount 
deposited on the filament. Recently 
considerable interest has been ex- 
pressed in this method for research 
work on optimum coating thick- 
ness. Little is known regarding the 
amount of lubricant which should 
be deposited for best operation. 

A further use of this technique is 
automatic regulation of lubricant - 
coating` thickness in the industrial 
process. A Geiger counter in close 
proximity to the filament just after 
it has been coated with the radio- 
active lubricant will continuously 
indicate the film thickness. If the 
output of the Geiger counter were 
electronically coupled to the lubri- 
cant control valves by a suitable 
servomechanism, the amount of 
lubricant coated on the filament 
could be continuously and auto- 
matically controlled. Too little ac- 
tivity on the filament would open 
the valve, whereas too much would 
close it. 

Later in the process, the lubri- 
cant is removed and replaced by 
various sizing compounds. These 
sizing compounds are frequently 
removed at a later point in the 
process. Radioactivity can be util- 
ized for controlling the amount of 
sizing put on the fibers by methods 
similar to that described for the 
lubricant coating. Also it can con- 

trol the removal process. As the 
fabric or filament passes through a 
washing bath it can be monitored 
by a Geiger counter to check 
for complete removal of' coating 
compounds containing radioactive 
tracers. 

In all of these industrial uses in 
which activity is introduced di- 
rectly into the product, it is im- 
portant that either the activity be 
removed before the finish of the 
processing operation or that only 
small amounts of radioisotopes be 
used which have sufficiently short 
half lives to insure that substan- 
tially no activity is present by the 
time the goods reach the consumer. 
In instances in which neither of 
these requirements can be fulfilled, 
tracer techniques can still prove of 
considerable value in obtaining in- 
formation in pilot plant processes. 
Here it is possible to dispose of the 
contaminated product or hold it 
long enough to permit residual 
activity to decay. 

Liquid Level Gage 

A gage utilizing radioactivity to 
indicate liquid level in tanks has 
recently been developed. This gage 
is particularly useful where highly 
corrosive liquids are to be meas- 
ured or where it is desired that the 
tank have no openings through 
which gas or vapor can leak. A 
float containing a long half-life 
gamma emitter and restrained to 
vertical movement is placed inside 
the tank. A Geiger counter, coupled 
to a counting -rate meter calibrated 
in liquid depth, is mounted directly 
above the float and outside of the 
tank. 

As the distance between the 
radioactive float and the Geiger 
counter changes, there is a corre- 
sponding change in the detected 
counting rate and this is indicated 
on the calibrated meter. The output 
of the Geiger counter can be used 
to open a filling valve when the 
liquid falls below a predetermined 
level. 

It is frequently helpful to know 
when the liquid level in a tank 
falls below a predetermined level. 
Two examples of instances where 
such measurements cannot be made 
by conventional means are in rub- 
ber latex tanks where high vis- 
cosity makes measuring difficult or 

in cupolas where molten steel is 
held prior to pouring into molds. A 
very simple indicating gage can be 
made by mounting a source of gam- 
ma radiation such as cobalt -60 out- 
side the tank at the point where low 
level control is desired. Opposite 
the source of radiation, at the same 
level, a Geiger tube and amplifier 
circuit coupled to an alarm system 
are mounted on the outside of the 
tank. As long as the liquid level 
is above this point, only a small 
amount of radiation flux reaches 
the detector. When the level falls 
below that point, there is a sub- 
stantial decrease in the radiation 
flux received by the detector. When 
this occurs, the output of the ampli- 
fier is used to actuate a relay 
coupled to an alarm light or bell. - 

Solving a Pollution Problem 

Air and stream pollution from 
industrial wastes is an ever-present 
headache of the chemical industry. 
Again radioactivity can be of as- 
sistance. Let us consider a specific 
case. A chemical manufacturer was 
dumping large quantities of indus- 
trial waste into a river emptying 
into the ocean. Nearby was a bed 
of oysters, the quality of which had 
deteriorated during the past sev- 
eral years. The fishermen who 
owned these oyster beds believed 
that the chemical plant was at fault 
and filed a suit for damages. The 
management of the chemical plant 
was convinced that the wastes 
which they put into the river were 
not polluting the oyster beds. 

Radioactivity can conclusively 
prove whether there is any basis to 
the fishermen's claims. All that is 
necessary is to mix a few mil- 
licuries of a radioisotope with the 
chemical waste, take samples of 
water in the oyster beds and make 
an assay of their radioactivity con- 
tent. In that way it is possible to 
detect even a few parts per billion 
of the chemical waste water. 

Petroleum Refining 

In both plant and research prob- 
lems of petroleum refining, a broad 
field exists for radioactivity tech- 
niques. In distillation processes it 
is possible to determine separation 
efficiency of a column by tagging 
one of the components of the mix- 
ture and analyzing the various frac - 
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tions with a Geiger counter. 
In catalyst studies, tagged chem- 

icals may shed light on the mech- 
anism of catalytic action in studies 
of catalyst promoters and poisons 
or in determining what happens to 
catalysts which are carried away 
with the reaction products, par- 
ticularly when the catalyst is ex- 
tremely valuable. 

Relatively litt:e is known about 
reaction mechanisms of hydrocar- 
bons and other petroleum products. 
Tagged compounds will permit ob- 
taining a great deal of information 
as to how polymerization and crack- 
ing take place. 

In the field of lubrication the ef- 
fect of additives on properties of 
oil can be studied with tracer tech- 
niques and the means by which the 
additives give various character- 
istics can be found. For example, 
several years ago an additive con- 
taining sulfur in a lubricant was 
tagged with radioactive sulfur -35 
in an attempt to evaluate its effect 
upon different bearing alloys. It 
was then possible to evaluate quan- 
titatively the amount of protective 
film which the sulfur formed on 
each of the various bearings. 

By making bearing material 
radioactive, measurement of the 
rate of wear is easily determined 
and is detectable at a much earlier 
stage in a test run than by conven- 
tional methods. 

Pipes carrying certain petroleum 
products become coated with sludge 
and paraffin, and it is necessary to 
clean them fairly frequently with a 
scraper which is pushed through 
the pipe by oil pressure. Occasion- 
ally one of these scrapers becomes 
stuck in the pipe and it is quite dif- 
ficult to locate it. A small amount 
of a gamma -emitting radioisotope 
would permit detecting its location 
by a portable battery -operated 
Geiger counter carried near the 
pipe. 

Sometimes different lots of oil 
with similar chemical and physical 
specifications are pumped through 
a pipeline and there is no simple 
means of detecting where one lot 
ends and the next one begins. If a 
slug of oil tagged with radioactiv- 
ity were used to separate the two 
lots of oil, a Geiger counter could 
easily differentiate between them. 

The field of radiation chemistry 

has vast potentialities. It is known 
that ionizing radiation such as is 
found in a pile or from radio- 
active isotopes will cause chemical 
changes. For instance, it is pos- 
sible to polymerize certain com- 
pounds by subjecting them to a 
strong source of radiation. It is 
quite likely that new chemical re- 
actions can be made to occur under 
the influence of radiation. It may 
be that cracking of petroleum prod- 
ucts can be promoted by this 
means. Reactions induced in nat- 
ural gas by intense radiation may 
produce many petroleum chemicals 
and plastics. 

There has probably been more 
activity in applying radioactivity 
techniques to oil well problems than 
in any other industrial field. Oil - 
well radioactivity logging tech- 
niques are well known but there are 
many other potential uses which 
have evoked the interest of oil pro- 
ducers. 

For example, with the prospects 
of eventual depletion of our oil 
reserves a great deal of considera- 
tion has been given to more efficient 
means of getting oil out of the 
ground. With conventional pump- 
ing techniques it is often not pos- 
sible to recover more than fifty per- 
cent of the oil in a field. 

Improving Oil Well Recovery 

Water flooding has been used to 
improve recovery. Large quan- 
tities of water are forced into one 
well in a particular field and in so 
doing the oil is displaced from the 
porous strata. Oil can then be 
pumped from the surrounding 
wells in a field which otherwise 
would be considered depleted. It 
is often possible to continue flood- 
ing a field for a number of years. 

Sometimes the water pumped 
into the substrata breaks through 
into an operating well and is 
pumped to the surface with the oil. 
This is undesirable since the effi- 

ciency of the operation is greatly 
impeded. When a breakthrough 
such as this does occur, it is advis- 
able to cement off that part of the 
well into which the water is being 
pumped. 

With conventional techniques it 
is extremely difficult to localize the 
area of breakthrough. The use of 
a tracer technique will greatly 

simplify this problem. Small 
amounts of a gamma -emitting 
radioisotope with a relatively long 
half-life, as for example cobalt -60, 
are continuously introduced into 
the oil field along with the flooding 
water. When a breakthrough is 
suspected the effluent of a well 
pumping oil is checked with a 
Geiger counter. More than a normal 
amount of activity indicates a 
water break -through. To locate its 
position, a gamma -ray log is made 
of the well by passing a Geiger tube 
throughout the length of the well 

and plotting variations of radioac- 
tivity as its location changes. The 
area of highest activity will mark 
the location of the breakthrough, 
which is then cemented off to per- 
mit continued efficient oil recovery. 

Locating Survey Stakes 

A simple and practical use for 
radioactivity has recently been con- 
sidered by Government survey 
groups. It is frequently necessary 
to run surveys over large areas, 
often over land which is being 
farmed. Survey stakes are put into 
the ground at intervals of a few 
hundred feet. It is often necessary 
to bury these reference stakes ap- 
proximately a foot underground to 
prevent interference with plowing 
and farming. Later, when it is de- 
sired to locate the stakes a new sur- 
vey is necessary to locate .the ap- 
proximate spots where the stakes 
were placed and an area several 
feet in diameter must be dug to 
find them. 

Serious consideration has been 
given to the use of a radioisotope to 
tag these stakes so that their loca- 
tion can be more easily determined. 
Several experiments carried out 
with tagged stakes indicate that a 
stake containing only ten micro - 
curies of cobalt -60 can be detected 
with a portable Geiger tube survey 
instrument through a foot of earth. 
The cost of the radioactive material 
is only a few cents per stake and 
the necessary radioactivity survey 
instrument can be purchased with 
the labor savings of only a few 
days. 

In the metals industries tracer 
techniques will perform jobs and 
yield data heretofore impossible to 
obtain with conventional tech- 
niques. For example, by the addi- 
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tion of tracer quantities of a radio- 
isotope it is possible to determine 
the relative volatility of various 
components of alloys and to 
measure their rates of volatiliza- 
tion. This technique is particularly 
useful when small quantities of a 
relatively volatile constituent are 
present in an alloy. It also might 
be used for measuring the rate of 
volatilization of zinc in the metal- 
lurgy process for making brass. 

Metallurgists are extremely in- 
terested in knowing more about 
how surface coatings on metals dif- 
fuse into the inner layers of .a 

metallic mass as a result of heat 
treatment. A better understanding 
of this diffusion phenomenon will 
ultimately result in better heat - 
treating techniques. 

Tracers in Metallurgy 

A reasonable amount of work on 
this problem has been carried out 
by the use of tracer techniques. For 
example, self -diffusion can be easily 
studied by using the following tech- 
nique. A thin layer of radioactive 
metal such as iron -59, copper -64, or 
cobalt -60 is deposited upon the solv- 
ent metal by a rolling or plating 
process. After heating the metal 
block in an annealing furnace, suc- 
cessive layers of the surface metal 
are removed with a milling machine 
and each layer is radioassayed with 
a Geiger counter. A plot of radio- 
activity concentration versus dis- 
tance from the surface of the 
original sample will give a quanti- 
tative indication of the extent of 
diffusion of the metal coating. 

It is frequently desired to know 
just how certain constituents of an 
alloy are dispersed. For example, 

a metallurgist may wish to know 
how a particular minor constituent 
of a welding rod alloy is dispersed 
within the metal after a weld is 
made. This is easily determined 
by the radioautograph technique, 
which consists of the following 
steps. A small amount of a radio- 
active isotope of the element it is 
desired to trace is introduced into 
the welding rod alloy while it is in 
a molten state prior to forming into 
rods. For example, it may be de- 
sired to trace titanium and in that 
case titanium -51, which emits 0.36 
mev beta and 1.0 mev gamma radia- 
tions with a half-life of 72 rays, 
would be introduced into the melt. 

The weld is made with the tagged 
welding rod in the conventional 
manner and a polished section of 
the weld is prepared and placed on 
a piece of photographic film. Those 
parts of the weld in which the titan- 
ium has segregated will darken the 
film due to radiation emitted from 
the radioisotope titanium -51. This 
selectively darkened film is super- 
imposed over the polished weld sec- 
tion and both are examined under 
the microscope. This microscopic 
examination will locate the areas in 
which the titanium concentrated. 
It is possible to determine whether 
it concentrates within the crystal- 
line structure of the metal or 
whether it remains outside the 
crystal boundary. 

This technique has also been ex- 
tensively used in biological and 
medical studies, as for example to 
determine just where iodine con- 
centrates within the thyroid gland. 

In all industrial applications of 
radioactivity, considerable care 
must be exercised in choosing the 

proper level of radioactivity con- 
centration and the proper radioiso- 
topes to use for eliminating the 
health hazards of excessive radia- 
tion exposure of plant personnel. 
Every effort should be made to use 
isotopes of ' fairly short half-lives 
and with as low an energy level as 
is consistent with desired sensitiv- 
ity of the process -control instru- 
mentation. In locations where ra- 
diation is unshielded from plant 
personnel it is quite important that 
only alpha or beta emitters be used, 
unless gamma emitters in low con- 
centration can be satisfactorily 
utilized. 

Residual Radioactivity 

A further point of importance is 
the amount of activity remaining in 
the finished product. Wherever 
possible it is advisable to provide 
for removal of the radioactive ma- 
terial during the process. In in- 
stances where that is not possible, 
radioisotopes of short half-life 
should be used in sufficiently low 
concentrations as to constitute no 
health hazard to the ultimate user. 
The extent to which radioactivity 
can be used in processes where it is 
not removed from the finished pro- 
duct is limited by the number of 
radioisotopes which have both the 
requisite chemical properties and a 
short half-life. 

At least 88 elements have one or 
more radioisotopes available from 
natural sources, pile irradiation or 
cyclotron bombardment, with half- 
lives sufficiently long to be consid- 
ered for use in industrial processes. 
Consequently, there is little cause 
for concern over a lack of diversity 
of radio -elements. 
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Shutterless Television 
Motion pictures on 16 -mm film are converted from 24 to 30 frames per second. Elect'Gn 

tubes control speed and phase of projector driving motor, pulse and synchronize the light 

sources and provide the accompanying sound 

CONSIDERABLE work has recently 
been done toward improving 

16 -mm sound -motion -picture film 
and the associated projection equip- 
ment. Such film would provide eco- 
nomical television program mate- 
rial. 

In most theater motion -picture 
projectors, the light source is a 
constant source (arc or incandes- 
cent lamp) and the film is illumi- 
nated intermittently by means of a 
mechanical shutter. For the pro- 
jector selected this occurs 72 times 
per second. The film is trans- 
ported past the aperture by an 
intermittent movement at the rate 
of 24 picture frames per second, 
resulting in each picture frame 
being illuminated three times. As- 
suming a 50 -percent illumination 
time, and not allowing any time for 
phasing adjustments, the maximum 
allowable film pull -down time is 1/6 

¡ 0.5V la - 

_riT T 
I 

V = 1/60 second (vertical 
blanking interval) 

aV = vertical blanking pulse 
width 

= 0.05V to 0.08V 
T = 1/24 second = 2.5 V (film 

frame interval) 
ßT = pull -down time (must be 

equal to or less than one- 
half V minus the vertical 
blanking pulse width) 

ßT=0.5V-aV 
For a = 0.08 (maximum vertical 

blanking pulse width 
ratio) 

ßT = 0.007 second 

FIG. I-Film pull -down and vertical 
blanking periods 

Internal view of Synchro-Lite chassis showing the high -voltage pulser and the 
selenium rectifiers 

of 1/24 second or approximately 
0.007 second. 

In the television film cycle it is 
desirable to project 60 picture 
fields per second since the existing 
standards in this country require 

that the scanning of the target area 
in the television camera tube occur 
at this rate, interlaced to give 30 
picture frames per second. This 
requires that the projector have a 
short film pull -down time if the 
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FIG. 2-Time cycles of 16 -mm projector for theatre versus television use 
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Film Projector 

Complete television film projector. The speed -control amplifier is mounted in the 
suspended cabinet 

conversion from 24 motion -picture 
frames per second to 30 television - 
picture frames per second is to be 
accomplished without modifying 
the intermittent mechanism intern- 
ally. 

The explanation of the need for 
a short fast pull -down time and 
the various factors involved are 
shown in Fig. 1. 

Pull -Down Problem 

The pull -down time for the 
projector selected for television 
must be less than 0.007 second. The 

By L. C. DOWNES 

and J. F. WIGGIN 
General Electric Company 

Syracuse, New York 

Bell and Howell Filmoarc projector, 
which has a pull -down time of 
0.0046 second, was chosen, thereby 
allowing a considerable margin of 
safety. 

In the lower horizontal portion of 
Fig. 2 the time cycle of the occur- 
rence of the illumination, dark and 
scan and move periods for the tele- 
vision cycle is shown. In compari- 
son with the standard sound -film 
cycle, it is illustrated how four film 
frames are converted to five tele- 
vision frames by alternately illumi- 
nating one picture frame three 

'times and the next frame twice, 
thus resulting in the conversion of 
24 motion -picture frames per 
second to 30 television -picture 
frames per second. 

The positioning of the film in the 
aperture is accomplished by a speed 
and phase -control mechanism con- 
trolling the projector driving 
motor. A block diagram of the unit 
is shown in Fig. 3. 

Phase Comparator 

The vertical blanking pulse from 
the pulse generator is differentiated 
and applied to the grid of a buffer 
amplifier. The buffer amplifier 
triggers a 50 -percent square -wave 
multivibrator at 60 times per 
second. The 50 -percent square 
wave is fed into the phase -compara- 
tor circuit. 

In the phase comparator, the 60 - 
cycle square wave from the multi - 
vibrator is compared in phase with 
a signal from a tachometer gener- 
ator which is geared to the pro- 
jector driving motor. When the 
projector is running at exactly 24 
frames per second, the output of 
the tachometer generator is a 60 - 
cycle sine wave. 

The output of the phase compar- 
ator is a d -c voltage which is zero 

Krypton -filled flash lamp FT -230 
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FIG. 3-Speed control amplifier for the projector 

when the two input voltages are 
approximately 90 degrees out of 
phase and is plus or minus when 
the phase of one is advanced or 
retarded with respect to the other. 
The output of the phase comparator 
is filtered and fed through anti - 
hunt and gain -control circuits to the 
grid of the control amplifier tube. 

A universal motor is used for the 
projector driving motor. It re- 
ceives its power from the 60 -cycle 
power line through a vibrating -con- 
tact mercury relay. The control - 
amplifier tube furnishes the direct 
current to bias the control coil of 
the relay. The relay has a vibrat- 
ing contact arm which vibrates at 
120 times per second and is driven 
by a 60 -cycle voltage. 

When there is no d -c in the con- 
trol coil of the relay, the arm does 
not leave the front contact and the 
effective impedance between the 
front contact and the arm is zero. 
As the d -c in the control coil is in- 
creased, the arm spends less time in 
contact with the front contact and 
the effective impedance between the 
arm and the front contact is in- 
creased, thus reducing the current 
through the motor. 

Control Principles 

The control amplifier is biased so 
that approximately the correct 
.plate current flows through the con- 
trol relay to cause the motor to run 
at the correct speed. When the 
speed of the projector driving 
motor varies, the phase of the two 
voltages in the phase comparator 
changes. If the phase of the two 

voltages in the phase comparator 
changes so as to cause a positive 
increase on the grid of the control 
amplifier tube, the current in the 
control coil of the relay increases 
and moves the vibrating arm away 
from the front contact, increasing 
the effective impedance in series 
with the projector driving motor, 
thereby causing the motor to slow 
down and correct the phase between 
the two voltages. 

If the two voltages are out of 
phase in the other direction, a nega- 
tive change will appear on the grid 
of the control amplifier and the 
relay will act so as to speed the 
motor up to correct the phase. This 
circuit will keep the pull -down of 

the film in very accurate synchro- 
nism with the vertical blanking sig- 
nal and does not require that the 
pulse generator of the television 
system be synchronized with the 
local power frequency. 

The speed control amplifier unit 
also contains a relay for remote 
starting and an oscillator for ener- 
gizing the exciter lamp in the pro- 
jector sound head. 

Film Illumination 

The illumination of the film in 
an intermittent -motion film pro- 
jector adapted to television work 
takes place during the vertical 
blanking period. New proposed 
standards for the vertical blanking 
period impose increasingly strin- 
gent requirements on the lamp and 
projector phasing. The proposed 
standards for the vertical blanking 
period limit pulse width to 5 to 8 
percent of 1/60 second. 0'd stand- 
ards were 7.5 ± 1/2 percent. 

If at all possible, it is desirable to 
keep the illumination time equal 
to or less than the lower limit of the 
vertical blanking period. Consid- 
erable difficulty was foreseen in 
trying to obtain sufficient illumina- 
tion of the film by use of an incan- 
descent lamp or other continuous 
source of light interrupted by a 
mechanical shutter. 

As the percentage of illumina- 
tion is reduced, the intensity of the 

Close-up of control panel and optical and mechanical arrangements of the projector 
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light source must be increased to 
maintain a satisfactory average 
intensity of the projected image. 
When shutters are used to form the 
intermittent light pulses, the open- 
ing and closing times become an 
appreciable portion of the total 
time. Considerable care must be 
taken in designing a shutter system 
which functions properly in consid- 
eration of the short illumination 
period available. 

Projectors designed for use with 
a continuous light source and me- 
chanical shutters are often noisy, 
slow in starting, and susceptible to 
excessive vibration. They require 
large driving motors and powerful 
light sources, each of which has its 
inherent inconveniences. 

Pulsed Light Source 

For the pulsed light source sys- 
tem described here several types of 
flash lamps filled with inert gas 
were tried. Xenon -filled and kryp- 
ton -filled lamps gave the most 
promising results. For economic 
reasons it was finally decided to 
make use of the krypton -filled FT - 
230. In this lamp, the arc strikes 
between the points of two tungsten - 
alloy electrodes. The glass en- 
velope is filled with krypton gas to 
a pressure of about two atmos- 
pheres. In physical size the lamp 
is about 62 inches long and the 
maximum diameter of the envelope 

is about one and one -quarter in. 
The task of operating the FT -230 

in this particular application re- 
solves itself into three problems ; 

the gas between the electrodes of 
the lamp must be broken down or 
ionized, energy for the flash must 
be supplied to the lamp, and the 
light pulse must be cut off at the 
proper time. 

Pulsed Light Circuit 

The Synchro-Lite Unit* block dia- 
gram is shown in Fig. 4. The vertical 
blanking pulse from the pulse gen- 
erator is applied to the grid of the 
blocking oscillator and triggers the 
6SN7 tube of this circuit at 60 
times per second. The pulse formed 
by the blocking oscillator is used to 
drive the 715B high -voltage pulser 
tube. The output of the high - 
voltage pulser is an oscillatory volt- 
age having a peak -to -peak value of 
about 15,000 volts. This voltage ap- 
pears across the gap lamp electrodes 
and ionizes the gas between the elec- 
trodes. Once the gas has been ion- 
ized sufficiently, a much lower volt- 
age will sustain the arc. 

The energy for sustaining the 
arc or light pulse is provided by a 
three-phase selenium rectifier sup- 
ply which is designed to operate 
from a 230, 208, or 115 -volt, three- 
phase, 50 to 60 -cycle source. The 
output of the selenium rectifiers is 
about 130 volts. A rheostat R is 
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FIG. 4-Synchro-Lite block diagram 
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connected in series with the output 
of the rectifier for controlling the 
current through the lamp and thus 
controlling the light output. 

Selenium rectifiers were used be- 
cause of the relatively low direct 
voltage required. A three-phase 
rectifier circuit was used to elimi- 
nate expensive filtering and to 
improve operation of the unit inde- 
pendently of the local power fre- 
quency. If the lamp were operated 
independently of the local power 
line and the d -c were not adequately 
filtered, modulation of the light 
would occur due to the variations in 
the output of the d -c supply. 

Normal current for the lamp is 
about 1.5 to 2.0 amperes average, 
depending upon the setting of the 
rheostat R. The voltage measured 
at the input to Ll is about 100 volts 
for normal operation. 

Inductor L5 and capacitor C con- 
stitute a resonant charging circuit 

*Registered in U. S. Patent Office 
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Sound amplifier for the projector 

Tube and adjustment side of the speed -control amplifier 

which charges capacitor C to a volt- 
age of about 600 volts just before 
the high voltage is applied to the 
negative terminal of the lamp. A 
voltage transformation of about 6 

to 1 is obtained by using this 
resonant charging circuit in con- 
junction with the resonant dis- 
charging circuit, L, and C. 

The duration of the flash and the 
shape of the light pulse is controlled 
by the resonant discharging circuit 
L2 and C and the thyratron. 

Values of L= and C are selected 
so that the first half -cycle of the 
resonant discharge wave- will pro- 
duce a light pulse of 4t to 5 percent 
of 1/60 second in duration. Thus, 
the light pulse will be equal to or 
less than the lower limit of the ver- 
tical blanking period. 

The thyratron carries the full 
lamp current and is used to prevent 
the negative current swing of the 

resonant discharge cycle, thus in- 
suring that only one light pulse will 
occur. The peak current through 
this part of the circuit will vary 
from 40 to 70 amperes, depending 
upon the setting of rheostat R. A 
6SN7 multivibrator triggered from 
the cathode of the blocking oscil- 
lator is used to drive the grid of 
the thyratron. This pulse occurs 
at almost the same instant that the 
high -voltage pulse occurs. 

The voltage across capacitor C 
and the current through the lamp 
are not in phase but have a phase 
difference somewhat as shown in 
Fig. 5. 

The light pulse obtained by this 
circuit approximates the current 
wave through the lamp, which is 
a half sine wave. This light pulse 
is shown in Fig. 6 in comparison 
with the theoretical light pulse 
obtained by the carefully designed 

shutter system previously men- 
tioned. It has been found that a 
light pulse of this type minimizes 
transient effects in the camera pick- 
up tube as opposed to a light pulse 
which has infinitely steep sides or, 
in other words, a rectangularly 
shaped light pulse. 

Conclusions 
This projector design possesses 

a number of operational advantages : 

A powerful continuous light 
source is no longer required. Me- 
chanical noise, vibration, and pro- 
jector driving power are decreased. 

Power requirements are low. The 
power requirement for the Syn- 
chro-Lite is about 400 watts, for the 
speed control unit, projector driv- 
ing motor and take -up -rewind 
motor about 210 watts. The entire 
projector consumes less power than 
is usually required for the conven- 
tional light source. 

Danger from fire is greatly re- 
duced, because the temperature at 
the film gate is low. This feature 
permits making camera adjust- 
ments with film in the aperture and 
the light on at full brilliance. It 
also permits using the projector for 
televising 16 -mm strip film. 

Electronic synchronization of the 
light source and projector driving 
motor with the camera synchroniz- 
ing signal greatly decreases pro- 
jector phasing problems. 

For future work in televising 
when programming acquires a com- 
plexity comparable to present day 
radio -network programming, split- 
second timing of programs will be 
a must. To facilitate network 
operations it will be desirable to 
operate the pulse generators of the 
television stations independently 
of the local power frequency. This 
projector has been so designed that 
it readily lends itself to that mode 
of operation. 

A sound amplifier has been de- 
signed for the projector that will 
accommodate fully the sound repro- 
ducing abilities of 16 -mm film. 
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Pickup of timer (upper left) which scans 
printing easel (bottom) can be mounted 

on enlarger 

By A. STUART MACKAY 
Dept. of Electrical Engineering 

and RICHARD R. SOULE 
University of California 

Berkeley, California 

OTOGRAPHIC darkroom work- 
ers, faced with the necessity 

of spending much time and money 
making test strips to determine 
proper exposure for enlargements, 
have devised various photoelectric 
timing circuits. 

Ideally, such a timer should be 
adaptable to any enlarger and so 
constituted that a single pushbut- 
ton turns on the enlarger and starts 
the timer, which will in turn auto- 
matically turn off the enlarger at 
the end of the proper exposure. It 
should also operate efficiently re- 
gardless of line voltage, degree of 
enlargement, aperture and negative 
density. 

This article describes such a 
timer that is small, simple and can 
be permanently attached to any en- 
larger. 

DARKROOM 
TIMER 

Multiplier phototube, scanning the easel of an enlarger, 
times exposure in accordance with negative density, 
lens aperture and lamp brightness. Novel neon regu- 
lator stabilizes dynode voltages for phototube 

Most timing circuits that have 
been described are modifications of 
the basic resistance -capacitance cir- 
cuit. The charging or discharging 
of a capacitor is controlled by the 
internal resistance of a phototube 
that is exposed to the same light as 
the enlarging paper. When the volt- 
age across the capacitor reaches a 
preassigned value, a relay trips, 
turning off the enlarger. Because 
the phototube current integrates 
the light intensity continuously dur- 
ing each exposure, the circuit re- 
sponds not only to the gross phe- 
nomena of negative density, degree 
of enlargement and lens opening, 
but also to smaller variables such as 
lamp brightness, variations with 
line voltage, and bulb blackening 
with age. 

Modifications have suffered from 
low sensitivity and leakage cur- 
rents. Because of some timers' low 
sensitivity to light, the enlarger 
must often be rebuilt to include an 
optical beam splitter that delivers 
an appreciable portion of the light 
directly to the photocell or photo - 
tube in order that there be adequate 
light to activate the device. Fur- 
thermore, leakage currents, which 
may be comparable to the phototube 
current, make timing erratic. 

Both of these limitations are 
overcome by using a multiplier 
phototube. In such a tube the cur- 
rent produced by the incident light 
is repeatedly amplified by secondary 
emission from the arrangement of 
dynodes. This amplification, taking 
place within the phototube, raises 
the output current to the order of 
a milliampere before leakage cur- 
rents can affect it. The sensitivity 
of photomultiplier tubes is so great 

that they can give a direct indica- 
tion of the intensity of light that is 
so weak that it would take two 
hours' exposure to affect the best 
photographic emulsions. If such a 
tube is used to control the charge 
on a capacitor of good quality, leak- 
age currents are negligible. 

Regulated High -Voltage Supply 

Although using a photomultiplier 
tube eliminates the sources of error 
commonly encountered in self-ad- 
justing timers, one slight complica- 
tion is introduced : the photomulti- 
plier tube requires a high voltage 
that must be regulated. Even if a 
conventional regulated supply is 
used, tube operation may be un- 
satisfactory because of the redistri- 
bution of potential along the divider 
for the chain of dynodes when their 
currents vary by amounts compara- 
ble to the divider current. A lower - 
impedance divider could be used, but 
it is better to regulate each dynode 
potential individually. 

Quarter -watt neon lamps are 
ideal for regulating the dynode po- 
tentials of a multiplier phototube 
because of the low current drawn 
by the tube. If several such lamps 
are connected in series and this 
string placed in series with a drop- 
ping resistor, the voltage across the 
string is fairly independent of the 
applied voltage. A difference of 
about 55 volts appears across each 
lamp. The measured a -c resistance 
of the lamps operating in this cur- 
rent range is about 1,500 ohms, 
which, in conjunction with a fairly 
high dropping resistance, gives 
adequate regulation for most photo- 
graphic purposes. Because the d -c 
resistance of the lamps is much 
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higher, the divider current is small. 
Satisfactory operation can usu- 

ally be obtained from photomulti- 
plier tubes operated in autorectifier 
circuits; that is, with alternating 
voltage applied to the voltage di- 
vider, the tube passing current only 
when its anode is positive. The fact 
that the tube is operative less than 
the full time is equivalent to a re- 
duction in amplification, which can 
be regained by increasing the volt- 
age on one dynode. However, be- 
cause the neon string is being 
repeatedly fired (twice each power 
cycle), the voltage across each lamp 
rises to its ignition potential of 
about 70 volts, or about a third 
higher than the operating voltage. 
Thus, at the start of each half 
cycle the voltage across the string 
of lamps will momentarily rise too 
high by several hundred volts if all 
the lamps light simultaneously. 
During this period of high volt- 
age the current amplification of 
the photomultiplier will be much 
greater than during the remainder 
of its cycle. An appreciable portion 
of the total capacitor current will 
flow during this ignition interval, 
making the timing sensitive to line 
voltage variations. 

The spike can be minimized by 
making the lamps ignite in se- 
quence, starting with the first 
dynode. The small spikes that result 
are unimportant because so many 
occur at low voltages, where the 
amplification is down. The firing 
sequence can be controlled by at- 
taching a graded -capacitor voltage 
divider across the string of lamps, 
the largest capacitor being across 
the last lamp to fire. In this way 
the final spike is only 20 volts. This 
arrangement eliminates possible 
variations in the time at which the 
lamps light and the duration of the 
action. In choosing the sizes of the 
capacitors, the lower limit is set by 
stray capacitances and the upper 
limit by the necessity for the larg- 
est capacitance to have a small re- 
actance compared to the resistance 
of the dropping resistor so excessive 
phase shift will not be produced. 
The intermediate values of capaci- 
tance are convenient ones approxi- 
mately evenly spaced. Several 
lamps can be allowed to ignite to- 
gether in the early part of the cycle 
when the voltage is low, thus reduc- 

Darkroom timer is built in two parts: chassis (left) housing relays, gas triode, 
transformer and timing capacitor, and (right) phototube scanning head 

ing the number of capacitors. By 
placing two lamps between some 
dynodes the amplification can be in- 
creased. With the circuit shown, 
the current amplification is about 
80,000. 

The lamps, their associated 
capacitors and the phototube are 
housed in a pickup head so that a 
long multiconductor cable, whose 
capacitance might interfere with 
the divider action, need not be used. 

Charging the Capacitor 

Two neon lamps are used be- 
tween the last dynode and the anode 
of the photomultiplier tube to as- 
sure a constant (fairly saturated) 
high signal current and to provide 
enough voltage so that the firing 
voltage of the thyratron, which 
terminates the timing period, can 
be chosen at a value for which the 
derivative of the capacitor charg- 
ing curve is still large. The inte- 
grating capacitor should have low 
leakage. Electrolytic capacitors, 
which have high leakage and 
change capacitance, cannot be used. 

Different contrasts, grades and 
surfaces of paper will require dif- 
ferent exposures. With the dynode 
voltages fixed, the exposure interval 
can be changed by switching capac- 
itors or changing apertures in 
front of the phototube. Capaci- 
tances of the order of magnitude of 
one microfarad were found proper. 

Timers of this sort can be of two 
types. In the more common type, 
an initially discharged capacitor 
is abruptly charged at the begin- 
ning of the timing cycle and then 

allowed to discharge slowly until 
the capacitor voltage falls to a pre- 
determined value and activates the 
circuit. In the other type, the 
capacitor is momentarily shorted 
and then charged slowly until its 
voltage rises to the assigned value. 
This latter arrangement is prefer- 
able because the average voltage 
across the capacitor during the tim- 
ing cycle is lower than in the first 
arrangement and hence the leakage 
current is smaller. In the first type 
circuit, leakage tends to make the 
interval too short; in the second, it 
tends to make it too long, but the 
error is less. 

Timing Operations 

The foregoing considerations 
form the basis for the complete cir- 
cuit shown in the diagram. To 
understand the functions of the 
components, let us follow a timing 
cycle. Depressing pushbutton Si 
causes relay Ri to close and, because 
one set of its contacts is across Si, 
to remain closed even after S, is 
released. Another set of contacts 
on Rr turn on the enlarger and sup- 
ply power to the photomultiplier 
transformer. The integrating ca- 
pacitor charges slowly from the 
current passed by the phototube, 
making the control element of the 
OA4G tube increasingly negative 
with respect to its cathode. When 
the potential difference between 
these two electrodes becomes high 
enough, a pilot discharge takes 
place that partially ionizes the tube. 
On the next half cycle, the anode of 
the OA4G becomes positive, the 
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tube breaks down, and relay R2 is 
energized, thus releasing R,. In 
dropping back, R, turns off the en- 
larger and the power to the photo - 
tube and also connects a 50,000 -ohm 
resistor across the integrating 
capacitor, thus discharging it in 
preparation for another cycle. Be- 
tween timing cycles the equipment 
draws no power and thus can be left 
permanently connected. It has no 
warmup delay, so to operate it for 
the next cycle all that is necessary 
is to push the button again. 

The type OA4G tube was chosen 
not only for its heaterless construc- 
tion, but for other advantages. Be- 
fore the control electrode breaks 
down there is very little leakage 
through the tube because the 
cathode is cold. Also, because of 
the construction of this tube, the 
voltage at which the control elec- 
trode fires is a very slowly varying 
function of the anode potential. 
No regulation of the anode supply 
is necessary. In the circuit shown 
the cathode of the OA4G is re- 
turned through a voltage divider so 
that a variable positive bias can be 
introduced as a fine control for the 
timing interval. This bias controls 
the integrating capacitor voltage at 
which the tube fires. 

Because the cathode bias is an 
alternating voltage, it tends to fire 
the tube only during a positive half 
cycle. However, the control elec- 
trode might break down during a 
negative half cycle and discharge 
the integrating capacitor to the ex- 
tinction voltage before the positive 
half cycle arrives. Hence a 0.1- 

megohm resistor is used to limit 
the discharge current to a value 
that will still ignite the anode cir- 
cuit but will not discharge the inte- 
grating capacitor too rapidly. This 
resistor also protects the tube by 
limiting the discharge current. 

By using a 110 -volt a -c lockin 
relay for R its size and capacity 
are not limited by the ability of a 
tube to pass large currents, as in 
some timers. The lockin action 
also makes the timing interval inde- 
pendent of the way in which the 
button is pushed. Even at short 
intervals, the action of the two re- 
lays of this circuit is quite regular. 

The phototube used has an S4 
blue -sensitive surface (response 
peaked at 4,200 Angstroms) and 
thus should not see light coming 
through a reasonably good safe - 
light filter. (The dark current to 
the integrating capacitor is below 
0.1 microampere.) However, if 
spurious currents flow due to the 
safelight, a relay can be arranged 
that will turn the safelight off when 
the enlarger goes on. 

Photomultiplier Pickup Head 

The phototube is mounted in a 
light -tight housing with an aper- 
ture aimed down at a small angle 
toward the enlarger easel. How- 
ever, the angle from the vertical 
should not be fess than about 10 de- 
grees because specular reflections 
from the paper might then give 
erratic results as the enlarger head 
is moved. The housing is mounted 
on the enlarger head and adjusted 
so that the phototube sees a suit- 

able portion of the print. As the 
enlarger head is raised or lowered 
the phototube will see a larger or 
smaller portion of the easel but will 
be further from or closer to it so 
the light reaching the phototube 
will be independent of its height. 
The timing is thus independent of 
the degree of enlargement. 

With usual subjects, the pickup 
head can be set to scan the middle 
of the print. However, for certain 
subjects, such as a portrait against 
a black background or another 
against a white background, the 
field of view of the pickup should be 
limited only to the region of pri- 
mary interest. A small lamp could 
be installed in the pickup head to 
project a beam of light onto the field 
of view to facilitate aiming the 
pickup. 

Although the field of view of the 
pickup head can be controlled solely 
by stops or diaphrágms, the same 
result can be obtained with much 
better light -gathering power by 
using a lens to cast an image of the 
working area of the easel onto a 
diaphragm in front of the photo - 
tube. This lens need not be of good 
quality as a sharp image is undesir- 
able, but it should have a short focal 
length. The diaphragm in front of 
the phototube can be a ground glass 
masked to accept the desired field 
of view. The image should not be 
formed directly on the photo- 
cathode because it may be nonuni- 
form. 

To test the reliability of this 
timer, prints were made with the 
enlarger lens at f4.5 and at f16 and 
with the line voltage at 115 and at 
105 volts. The four prints were 
processed identically thereafter and 
compared. They were indistin- 
guishable from each other. How- 
ever, because of the change in color 
of the enlarger light with line 
voltage, some enlargers may not 
give compensation to this degree. 
The magnitude of the effect will be 
determined by how well the photo- 
cell color characteristic curve 
matches that of the paper being 
used. Because of its cascade action, 
and consequent extreme voltage 
sensitivity, this timer may be in- 
adequate for exacting color work 
unless the line voltage is stabilized. 
A constant -voltage transformer is a 
simple solution to such a problem. 
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ANUMBER of problems arise in the 
design of f -m receivers as 

compared with those for a -m only. 
Because the f -m system is capable 
of handling greater dynamic range, 
the power output of the audio am- 
plifier must usually be about twice 
that for a -m, and the extended fre- 
quency range requires up to 15,000 
cycles frequency response. 

Distortion must be held to less 
than 5 percent and efforts must be 
made to eliminate high -order dis- 
tortion. A de -emphasis circuit must 
be switched in for f -m to compen- 
sate for the predistortion intro- 
duced at the transmitter to improve 
the high -frequency signal-to-noise 
ratio. The de -emphasis element 
takes the form of an R -C low-pass 
filter with a 75 -microsecond time 
constant for the requisite 6 -db -per - 
octave audio attenuation. 

Audio and modulation hum may 
arise in the filament circuit. Heat- 
er -to -cathode leakage in detectors 
employing balanced discriminators 
or ratio detectors may cause hum 
problems in production because one 
of the cathodes is above ground 
for audio frequencies. Insofar as 
a-c/dc receivers are concerned, the 
detector must be placed at the low 
end of the filament string. 

Filament -to -grid emission in the 
converter and local oscillator tubes 
of a -c/d -c receivers has been found 
to be a possible cause of frequency - 
modulation hum in the local oscil- 
lator. The use of a low value of 
grid leak in the order of 15,000 
ohms has been found quite helpful. 
The converter tube should be 
located next to the second detector 
in the filament string in order to 
minimize the a -c filament -to -grid 
potential. The presence of fre- 
quency modulation in the local oscil- 
lator is readily detected by apply- 
ing to the converter grid first an 
unmodulated i -f signal and then an 
unmodulated r -f signal and noting 
the increase in audible hum. 

Detector Systems 

There are three types of f -m de- 
tectors generally used in com- 
mercial receivers. They are: the 
balanced discriminator which is 
usually preceded by a limiter; the 
ratio detector which uses a balanced 
discriminator in a circuit arrange- 
ment which accomplishes noise re - 
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duction without the use of a limiter; 
and the synchronized -oscillator type 
of frequency detector, the com- 
mercial form of which is known as 
the Bradley detector, giving noise 
reduction without a limiter. 

Figure lA shows a schematic 
for the limiter and balanced 
discriminator form of detector. 
Amplitude -modulation limiter ac- 
tion is obtained by the use of 
a low time constant circuit 
of the order of 15 microsec- 
onds in the grid of the limiter 
tube and by the proper adjustment 
of plate and screen voltages to ob- 
tain a flat saturation characteristic, 
as shown in Fig. 1B. The opposing 
noise voltage appears across the 
low time constant circuit R,C,, with 
the result that the a -m noise modu- 
lation is materially reduced. Re- 
sistors Ra and R. are chosen to 
give screen and plate voltages in 

the order of 5 to 40 volts to obtain 
the desired limiter characteristic. 

The desired discriminator char- 
acteristic shown in Fig. 10 is ob- 
tainable with approximate trans- 
former constants such that L, 
equals La, M is twice that for criti- 
cal coupling, and Q is 50 for an i -f 
frequency of 10 mc. The magni- 
tude of L, and La determines the 
voltage output and is about 5 to 10 
mh in commercial design. 

The vector diagrams in Fig. 1D 
show how the voltage output' is de- 
veloped as the signal goes through 
its frequency modulation cycle. 
Voltages ea and es are added at 90 
degrees to the primary voltage e, 
through Ca when at the center fre- 
quency. As we move off resonance, 
the phase of the secondary voltage 
shifts with respect to that of the 
primary, a difference in diode volt- 
age is obtained and an incremental 
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Design Problems 
d -c voltage is produced across re- 
sistors R.. Circuit ROC. in conjunc- 
tion with R. serves as an attenuator 
and de -emphasis network. The 
values given are approximately as 
required for the average audio 
amplifier of a radio receiver. 

Ratio Detector 

Figure 2A shows the schematic 
diagram for the ratio detector. 
Here, a -m rejection is obtained by 
a double diode circuit in conjunc- 
tion with a balanced discriminator 
transformer which has special elec- 
trical constants. The addition of a 
capacitor C. for storage of stabiliz- 
ing voltage and the reversal of the 
diode D, are the most significant 
circuit changes over that of the 
ordinary balanced discriminator. In 
addition, the diode conductance 
should be high and the diode load 
resistors low so as to load the 
secondary windings L. to a point 
where the secondary Q is approxi- 
mately one-fourth the unloaded Q. 

The open circuit voltage across 
L. is made large compared to that 
across Ls. The application of the 
diode load should then reduce the 
voltage across L, such that it is 
equal to about 75 percent of the 
voltage across Ls. This effect is 
illustrated in the vector diagram in 
Fig. 2B, which also gives the ap- 
proximate turns relation required 
to simulate the conditions of this 
vector relation. Coil Li is made 

large in comparison to L3 so as to 
match mire nearly the plate resist- 
ance of the i -f amplifier and to min- 
imize the effect of the diode load on 

the primary Q. The value of M 
is made less than critical so that Es, 
within limits, will be a direct func- 
tion of the diode load. 

The application of a carrier sig- 
nal to the primary of the discrimi- 
nator transformer will now charge 
C. to a d -c voltage equal to EDl + 
ED, and this charge will follow low 
rates of change in carrier level. 
However, suppose that the carrier 
level is suddenly increased as by a 
burst of noise. Capacitor C. will 
essentially act as a short-circuit, 
consequently the diodes will impose 
a heavy load on Ls and the voltages 
ED, and ED, will increase only by a 
small fraction of the carrier in- 
crease caused by the noise. Con- 
versely, if the carrier level is modu- 
lated downward by the noise, Cs 

remains charged and reduces the 
diode current, which results in an 
increase in ED, and ED,. If the 
downward modulation drives the 
diode current to zero, then Ls is 
open -circuited and no increase in 
opposition noise voltage is possible. 

The lower the value of Ri and the 
greater the Q of Ls the more down- 
ward modulation the detector can 
handle. However, the lower the 
salue of R, the less sensitive is the 
detector and the greater is the pos- 
sibility of distortion due to incor- 

rect phase relations in the trans- 
former. A good compromise design 
using approximately the constants 
shown will handle up to 60 percent 
of downward modulation. 

The audio voltage appears across 
R4 which, so far as operation is 
concerned, may be an open circuit 
and is shown only as a means of 
clarifying the functioning of the 
circuit. When the carrier frequency 
is at its center value the voltages 
ED: and ED, are equal, and since the 
two diode currents are in opposi- 
tion, no voltage will be developed 
across R.. 

Now as modulation moves the 
carrier off center frequency such 
that E01 decreases and ED, in- 
creases, the current through R. due 
to ED, is decreased. This is equiva- 
lent to an increase being caused by 
a voltage in opposition to that due 
to Em. Since ED, represents such an 
opposition voltage, the two changes 
in diode currents produce a result- 
ant change in voltage across R. 

equivalent to connecting the two 
diode voltage increments in paral- 
lel, while a balanced discriminator 
adds these voltages. Thus the out- 
put of the ratio detector is given as 
one-half ED, minus ED,. 

Since no audio voltage can ap- 
pear across the stabilizing capac- 
itor, the ground can be shifted to 
the optional location and thus per- 
mit the use of a cathode common to 
that of the first audio tube. How- 
ever, this arrangement does not 
permit the effective use of balanc- 
ing resistors between the diode and 
the junction of the stabilizing ca- 
pacitor and load resistor which are 
sometimes required for the best 
results insofar as noise rejection is 
concerned. These balancing resis- 
tors are of the order of 1,000 ohms. 

Equivalent Circuit of Ratio Detector 

Figure 3 may help further to 
clarify the operation of the ratio 
type of detector. Figure 3A shows 
the equivalent circuit under center - 
frequency conditions, with batter- 
ies substituted for rectified and 
applied voltages. Resistors are 
substituted for the various imped- 
ances. The values shown are only 
relative for the purpose of illustra- 
tion and bear no absolute relation 
to the actual detector circuit. Bat- 
teries Bi and Bs are fictitious volt - 
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ages which replace the i -f plate 
current of the driver stage. The 
diode load has also been relocated 
so as to represent the load across 
the transformer and a one-megohm 
resistor occupies its conventional 
location so as to simulate as nearly 
as possible the actual detector. 

The diagram shows the detector 
under a stabilized condition, 
wherein B. may be removed without 
changing the circuit conditions. 
Now if, with B. connected, B, plus 
B. is increased or decreased the 
change in current will flow through 
B. plus Rn, and RD, and the change 
in ED, and Ent will be 1/100th of 
that which would occur if the sta- 
bilizing voltage B. were not pres- 
ent. It is seen that a -m has 
little effect on ED, andED2. 

Figure 3B shows the relations at 
off center frequency for a change 
in diode voltages of one volt, Fig. 
3D shows voltages in parallel. 

Figure 3C shows the equivalent 
of a circuit used with a grounded 
cathode. Since the ground has ef- 
fectively moved from zero to plus 
four volts with respect to point a 
and the voltage from a to d is pro- 
portional to the carrier strength, 
point a delivers an avc voltage 
equal to half the charge on the 
stabilizing capacitor. 

The importance of electrical bal- 
ance of the secondary of the dis- 
criminator transformer cannot be 
overstressed. The transformer 

parameters, particularly the im- 
pedance of the secondary and its 
coupling to the primary, are also 
deserving of careful consideration 
'for the best possible a -m rejection. 

A signal generator capable of 
delivering a signal with simul- 
taneous amplitude and frequency 
modulation will be of great help. 
The frequency modulation should 
be of the order of 100 cycles at 
±75-kc deviation and the a -m of 
the order of 1,000 cycles at 50 -per- 
cent modulation so that it is pos- 
sible, by the use of a high-pass 
filter, to measure the a -m compo- 
nent of the audio output voltage in 
the presence of the output due to 
frequency modulation. This filter 
should have sufficient attenuation 
to reduce the reading on the output 
meter, due to f -m, to a negligible 
value compared to that due to a -m. 

This check for attenuation can be 
made by switching off the ampli- 
tude modulation and reading the 
output through the filter when fre- 
quency modulation is applied. A 
synchronized scope pattern of the 
discriminator characteristic will 
also show the presence of a -m by 
giving a wide line. The proper in- 
terpretation of this pattern will 
be of value in determining the 
f-m/a-m ratio. A ratio of 30 to 1 

in voltage,, which is about 30 db, is 
considered satisfactory for field 
performance. The ratio should be 
checked at various levels of input. 

FIG. 3-Simplified diagrams of the ratio detector, with batteries representing 
voltages and resistances representing impedances 

Figure 4 shows a circuit ar- 
rangement which is applicable to 
the Bradley synchronized -oscillator 
type of detector. The oscillator 
circuit may be of the Colpitts 
or Hartley type, the particular 
requirement being that it run 
under class C conditions. The 
tube is a pentagrid type with 
the element structure of such de- 
sign as to give the special charac- 
teristics required for best operation 
as a synchronized -oscillator type of 
detector and noise rejection. 

Frequency modulation as re- 
quired to maintain lock -in is ob- 
tained from a 90 -degree component 
of the oscillator signal injected 
across L, by L2. The magnitude is 
controlled by the change in oscil- 
lator plate current 4. The control 
of magnitude of the 90 -degree com- 
ponent is accomplished by changing 
the total 'effective bias of E0, plus 
Ea,. This 90 -degree component will 
appear as a capacitance or an in- 
ductance across L,C dependent 
upon the polarity of L,. Therefore 
the reversal of L. reverses the phase 
of the audio output in reference to 
the carrier modulation. 

In most cases the capacitive 
polarity for L. gives the best results 
and is determined by observing the 
oscillator frequency when changing 
the bias En.. If the phasing is cor- 
rect, the oscillator frequency will 
increase with more negative bias. 

Load resistance RL damps L. such 
that its Q is approximately 10. This 
damping prevents changes in phase 
of the 90 -degree component during 
the application of frequency modu- 
lation to the oscillator under lock -in 
conditions. When the circuit 
parameters are properly adjusted, 
a straight line is obtained between 
the break-out points and the output 
is independent of the input. 

Figure 4B illustrates the method 
by which the effective bias of 
Ea3 + Ea, is made to vary with 
modulation. This method produces 
an audio component of plate cur- 
rent through R,C3, the amplitude of 
which is a direct function of the 
carrier deviation. It is to be noted 
that the time constant of B.C. is 75 
microseconds, as required to supply 
the proper de -emphasis correction - 

to the audio response curve. 
When the signal voltage, is at 90 

degrees to the oscillator grid pulse 
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no change in plate current will take 
place. It should be remembered, 
however, that a fictitious capaci- 
tance or inductance is present 
across L,C, under this steady-state 
condition. The oscillator frequency 
is in part determined by this 
90 -degree component as well as L,C, 
and the padding of C, must be 
such as to compensate properly. 

Now let us apply modulation to 
the carrier such that its frequency 
is shifted by a small incremental 
change, and such that the phase 
shifts in such a direction as to ap- 
proach the in -phase condition. A 
small increase in plate current takes 
place, resulting in a corresponding 
increase in the 90 -degree compo- 
nent of oscillator current across 
L,C,. This change in turn produces 
enough change in oscillator fre- 
quency to satisfy the conditions 
around the loop. 

The converse takes place when 
the modulation is such as to move 
the frequency in the opposite direc- 
tion, as indicated by the out -of - 
phase condition shown in Fig. 4B. 
When the change in plate current 
caused by this phase shift is not 
sufficient to provide the magnitude 
of 90 -degree component required to 
deviate the oscillator so that it is 
in step with the carrier, break-out 
occurs and the audio output goes 
through a point of discontinuity 
which will be observed as a ragged 
type of distortion. When break-out 
occurs, either the phase shift has 
gone through 90 degrees or the 
tube has reached saturation. 

While the lock -in sensitivity of 
this type of detector is as low as 
0.3 volt, full advantage of this 
sensitivity cannot be realized be- 
cause of the fact that it is necessary 

to drive Ga from a source impedance 
of a few thousand ohms in order to 
reduce stray oscillator voltage on 
Ga due to capacitance coupling in 
the tube. Experience has shown 
that excessive oscillator voltage on 
Ga introduces objectionable distor- 
tion. A more complete description 
appeared in the October 1946 issue 
of ELECTRONICS, p 88. 

It is seen from Table I that the 
choice of the f -m detector has a 
direct bearing on the requirements 
of the i -f amplifier, particularly so 
far as gain is concerned. Whether 
or not an r -f stage is used also 
affects the gain requirements and 
overall stability of the i -f system. 

The antenna sensitivity may 
vary between two and, 75 micro- 
volts, depending on the price class 
and performance requirements. It 
is possible to realize a gain of 2 in 
the antenna stage, and for the r -f 
stage a gain of 10. Although the 
theoretical maximum is consider- 
ably higher, it is difficult to realize, 
because of tube loading and other 
circuit losses that are difficult to 
control. Keeping these factors in 
mind, we can estimate the gain re- 
quirements and the number of 
stages to be used in the i -f system. 

Figure 5 shows a typical double - 
channel i -f stage capable of han- 

dling either r -m or a -ni signals. The 
a -m trimmers Ca, Ce, C, and C. act 
as bypasses for the 10.7 -mc f -m sig- 
nal, while L Lº, L, and L4 are of 
negligible impedance at the a -m i -f. 

The stage gain at optimum cou- 
pling is given by 

A = EGz/EGI = 
GM (Z311)0(1) 

2 + (Z8/Rp) 

when Z is O LQ, LaL4 is in the order 
of 8 to 12 microhenrys and Q is. 
about 50 for the average receiver. 
In most cases the term Za/Rp can 
be neglected. The attenuation at 
plus and minus 100 kc in a stage 
employing a transformer with a Q 
of 50 and adjusted for critical or 
optimum coupling is 1.2 to 1. It is 
desirable, from the standpoint of 
facilitating production padding and 
field operation in any one of the 
previously discussed detector sys- 
tems, to maintain the coupling at 
slightly less than the critical value. 

Regeneration 

In many cases the chief problem 
pertaining to the i -f amplifier is 
that of regeneration. The cause of 
regeneration is difficult to Iocate 
because in many cases no analytical 
method seems to be available by 
which its source can be located. 

It is helpful to consider a regen- 
erative or degenerative amplifier as 
one having a portion of the output 
signal coupled back to the input in 
some particular phase relation to 
the original. Rather than feed the 
original signal in at the first stage 
of the amplifier, let it be applied to 
the last stage in such a manner that 
the regenerative as well as the 
original signal will be amplified. 
This effect is accomplished as 
shown in Fig. 5 by applying the so- 
called original signal from the gen- 
erator through a small capacitor 
about 3 p.p.f to the terminal of La, 
Ca being adjusted to compensate for 

Table I-Approximate Performance Data for +22 -KC Deviation 

Tyne of F -M 
Detector 

Location 
of Measurement 

Sensitivity 
in µV 

Output 
Voltage 

Ratio Driver Grid 100,000 0.3 
Bradley 

Limiter and 
Driver Grid 75,000* 2.0 

Balanced 
Discriminator 

Limiter Grid 10 X 108 5.0 

* Lock -in sensitivity for ± 75 kc 
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the additional capacitance across 
L,. The front end of the amplifier 
has previously been tuned and the 
detector converted to an a -m type 
by opening one diode or stopping 
the oscillator. When the diode is 
removed, an equivalent capacitance 
should be substituted in its place to 
maintain correct tuning. With an 
amplitude -modulated signal, it is 
now possible for the audio amplifier 
to indicate relative signal ampli- 
tudes. The feedback signal, if 
present, is readily removed by 
shorting L, with a 0.01-1,f capaci- 
tor. The presence of feedback will 
be indicated by a change in ampli- 
tude of the detected audio output. 

When the amplifier circuits are 
tuned exactly to the frequency of 
the applied signal, the phase angle 
between the feedback signal voltage 
and that of the applied signal is 
usually some multiple of 90 de- 
grees. If under these conditions 
the feedback is not in phase with 
the applied signal, the tuned cir- 
cuits will seek a new frequency 
such that the several small phase 
shifts in each circuit will add up to 
bring the feedback voltage almost 
in phase with the applied signal. 
Under this condition the apparent 
maximum gain is not at the true 
resonant frequency of the tuned 
circuits and the selectivity curve be- 
comes unsymmetrical, or if the 
feedback is of sufficient magnitude 
the amplifier will oscillate at 
some frequency, usually within 
(1 -±- 2/Q) times the resonant fre- 
quency of the tuned circuits. If 
the feedback is small, and at 90 
degrees to the applied signal, it 
may only change the symmetry of 
the selectivity curve, and it will 
then be necessary to check for the 
presence of feedback at frequencies 
slightly off resonance. The check 
is still made by observing the 
change in output due to shorting L. 
with a 0.01-p.f capacitor. 

The application of this method to 
the solution of a regenerative 
problem is relatively straightfor- 
ward. Since there is no longer de- 
pendence upon the front end of the 
amplifier to provide a source of 
signal, it is possible to disconnect 
or short-circuit any point ahead 
of L. without affecting anything 
other than the regeneration. 

To locate the source of feedback, 

FIG. 5 --Representative a -m and f -m intermediate -frequency stage with notations for 
discussion of regenerative effects 

start at the first stage and, with a 
0.01-µf capacitor, bypass succes- 
sively the grids and plates of each 
stage until a change in output sig- 
nal level is noted. Such a point is 
a source of feedback, but not neces- 
sarily the only one. 

If the amplifier is oscillating it 
will be necessary to proceed down 
the line until a point is reached 
where the bypass kills the oscilla- 
tion. Having located the point at 
which regeneration occurs, it then 
becomes only a matter of inserting 
the necessary filtering, providing 
the feedback is in the low -potential 
end of the circuit. If it is in the 
high -potential end, other methods 
of correction must be applied. 

The most familiar type of 
regeneration, which occurs in the 
high -potential end of i -f ampli- 
fier impedances, is that resulting 
from grid -to -plate capacitance. 
The advent of the screen grid 
tube eliminated, for a time, 
this type of regeneration, but 
as better i -f transformers were 
developed and the individual stage 
performance improved, it again be- 
came the limiting factor so far as 
stage gain is concerned. This style 
of feedback can be found in most 
low-cost broadcast receivers and 
manifests itself as an unsymmetri- 
cal selectivity curve. 

An indication of the magnitude 
of feedback due to the grid -to -plate - 

capacitance (Cap) is given by 
A f 

= 1 (2) 
A 1- (Cop Q, A/C,) 

when A, is gain with feedback 
owing to Cap. It is approximate be- 
cause it does not include the phase 

FIG. 6-B -minus decoupling circuit 

anglés which vary with the degree 
of feedback and approach 90 de- 
grees as the magnitude of the feed- 
back is reduced. 

Consider a possible example 
where Cal. is 0.004 µpf, Q, is 
50, C, is 24 and A is 60. By sub- 
stitution it is found that the ampli- 
fication with feedback present is 
twice that without feedback, while 
good design practice calls for this 
ratio to be less than about 1.3 to 1. 

If the overall design is such as to 
require the maximum possible i -f 
stage gain, the use of neutralization 
is a means of reducing the feedback 
due to grid -to -plate capacitance. 

Neutralization 

A convenient means of neutraliz- 
ing the grid -to -plate capacitance in- 
volves obtaining an out -of -phase 
voltage on the screen with respect 
to that of the plate. The screen - 
to -control -grid capacitance C8a then 
sets up a voltage across L, in op- 
position to that of the feedback 
voltage caused by the grid -to -plate 
capacitance. The polarity signs in 
Fig. 5 indicate the conditions of in - 
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FIG. 7.-R -f stage for a -m and f -m receiver, arranged for discussion of regenerative 
effects 

stantaneous polarity as required for 
conditions of neutralization. 

The out -of -phase voltage to be 
applied to the screen is best ob- 
tained by making the screen bypass 
CN common to the plate bypass. 
Now CN, in combination with the 
plate -to -ground capacitance CPO, 

forms a voltage divider across L. 
and the current is in such direction 
as to obtain the necessary phase 
reversal across CN. For purposes 
of clarity, Cso is assumed small in 
comparison to Cº and hence shows 
only the approximate relation re- 
quired for balance 

/ ( CN = CPO C8a/COP (3) 
Since Cps is not readily deter- 

mined and the lead inductance of 
CN is also a factor, the conditions 
for balance are more exactly deter- 
mined by experimental methods 
than by calculation from the theo- 
retical equation. Because the 3- 
µp.f coupling capacitor adds to the 
plate -to -ground capacitance, a more 
accurate balance will be obtained if 
this capacitor is reduced to about 1 

u.µf and its leads dressed down 
towards the chassis to keep the 
grid -to -plate capacitance at a mini- 
mum. It will then be necessary to 
readjust C$ for maximum output to 
compensate for the change in coup- 
ling capacitance. Now with L, 
shorted, observe the effect of C. 
on the output. If CN is too large 
the circuit will be under -neutralized 
and the output will be observed td 
increase and then decrease as the 
phase of the feedback is changed by 
tuning C. through resonance from 
the high -frequency side. The con- 
verse is true if the circuit is in 

the underneutralized condition. 
When the correct value of CN is 

inserted no change in output will 
be observed as CZ is tuned through 
resonance. The value of CN may 
vary from minus 25 to plus 50 per- 
cent without increasing the feed- 
back ratio beyond about 1.3 to 1 

providing the ratio without neu- 
tralization does not exceed 2 to 1, 
but since allowance must be made 
for other variables, a tolerance on 
CN of minus 10 to plus 25 percent 
is preferred. 

Feedback in F -M Sets 

The common type of overall re- 
generation due to common coupling 
in the B -plus circuits is familiar to 
most engineers and need not be dis- 
cussed here. There is, however, a 
new problem in the B -minus cir- 
cuits which will be encountered 
when designing an f -m receiver in- 
corporating the familiar a -c/d -c 
circuit in which the chassis is iso- 
lated from the power circuits. Fig- 
ure 6 shows the circuit elements in- 
volved in this type of feedback and 
a filter for eliminating it. The plate - 
to -ground , capacitance Cps sets up 
a voltage across the 0.01-µf capaci- 
tor connected between ground and 
cathode of this stage. In the 
absence of the 50 -ohm filter resistor, 
this voltage would be applied be- 
tween the grid and cathode of the 
previous stage through its grid -to - 
ground capacitance Coo. 

Experience would lead one to 
think that the value of the capacitor 
between cathode and ground in Fig. 
6 should be increased, but a little 
further investigation will show that 

a 0.04f capacitor will resonate 
with half -inch leads at about 10 mc. 
The choice of this particular value 
of capacitor for most of the bypass 
requirements in the i -f amplifier of 
f -m receivers is then apparent. It 
is necessary to depart from con- 
ventional a -m technique so far as 
the B -minus circuit is concerned, by 
adding filter sections between the 
cathodes of successive amplifier 
stages. 

Filament Feedback 

Similar problems to that of the 
B -minus circuit also exist in the 
series filament string of a -c/d -c re- 
ceivers, the feedback being due to 
the capacitance between the fila- 
ment and cathode and the filament 
and grid. In the solution of this 
problem, series chokes are used and 
the bypasses are returned to the 
cathode rather than ground in 
order to avoid modulation hum due 
to a -c potential on the floating 
chassis. Filters of this type are 
also often required in a -c receivers 
to reduce feedback currents car- 
ried by the parallel filament cir- 
cuits. 

The combination of the low 
capacitance used in the tuned cir- 
cuits of the i -f amplifier and the 
construction used in high Gm tubes 
increases to a marked degree the 
effect of the change in input capaci- 
tance when avc is applied to the 
grid. The proper choice of cathode 
resistor RN will introduce an appar- 
ent negative capacitance designated 
as A C in the expression 

RN = A C/CON Gm (4) 
This negative capacitance dimin- 
ishes with G, at approximately the 
same absolute rate as that of the 
positive input capacitance. The 
value shown in Fig. 5 is approxi- 
mately that required for cor- 
rection of input capacitance change 
of the average i -f stage employing a 
high G. tube. 

The choice of a converter is 
somewhat dependent upon overall 
design considerations. The triode 
is known to have a much lower 
equivalent noise resistance than a 
pentagrid type and therefore will 
be the most likely choice if no r -f 
stage is contemplated for one or 
both bands. If an r -f stage is in- 
cluded as part of the design, a pen- 
tagrid converter may give slightly 
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better performance in f -m gain and 
r -f input resistance. 

The chief regeneration problems 
associated with the converter are 
the so-called hot spots which are 
identified as highly regenerative 
portions of the band. They appar- 
ently arise from the oscillator coup- 
ling to the i -f through the filament 
or B -plus leads to produce an 
antenna frequency, which in turn is 
coupled back to the antenna or r -f 
circuits. Bypassing of the hot fila- 
ment or B -plus leads to chassis 
through a small self -resonant 
capacitor of about 100 µµf has been 
found to be effective in removing 
this type of regeneration. 

R -F Amplification 

If an r -f stage is used, degenera- 
tive as well as regenerative prob- 
lems will be encountered. Because 
the phase relations cannot be main- 
tained so that the two effects cancel, 
it is necessary to treat each as an 
individual pro ilem and apply inde- 
pendent solutions. 

The acorn tube makes the most 
reliable type of diode voltmeter, 
but still imposes a loss across the 
tuned circuit. A small series 
capacitor will reduce the loss, but 
at the same time reduces the volt- 
meter sensitivity. Keep leads short. 

The gain of the r -f stage shown 
in Fig. 7 is given by 

A=G L, Q, (5) 
Special design precautions must be 
taken even to approach this theo- 
retical value. An amplifier tube 
working at these frequencies has 
a low input resistance caused by 
transit time and the voltage across 
the cathode -lead inductance Lm. The 
grid -to -cathode capacitance Caa 
couples this cathode voltage to the 
grid circuit in degenerative relation 
to the applied signal. If the cathode 
lead is assumed to be one inch long 
with a diameter of 0.05 inch, the 
relation 
Ls = 

0.005 / [2.3 login 
(4d d 

. I)] (6) 

shows it to have an inductance of 
0.01 microhenry. Inserting this 
value in the equation 

RL - 1/c,i$ Gm Lx Cox (7) 
and assuming that the grid -to - 
cathode capacitance of the tube is 5 
µµf, while the G, is assumed to be 
4,000 micromhos, gives an apparent 

load resistance of 12,000 ohms. The 
shunt impedance of L1C1 is found to 
be about 10,000 ohms and hence RL 

has the effect of reducing the Q of 
the tuned circuit by a factor of ap- 
proximately two to one. 

The effect of the input admit- 
tance on the circuit Q of L,C1 is 
readily verified by observing the 
voltage change across L1 as the tube 
is turned on with the signal genera- 
tor loosely coupled to L1C1 through 
a 2-9f capacitor. If the loading 
is of the magnitude indicated by 
the previous calculations, the volt- 
age will drop about two to one with 
the r -f tube hot as compared to that 
with the tube cold. Part of this 
loading depends upon the transit 
time of the electrons between the 
grid and cathode. 

The net effect of the tube on the 
Q of the input circuit can be largely 
compensated by inserting, in series 
with the cathode, a small resistor 
Rm. If Cx is very small and Rm 

large in comparison to LX, the 
phase angle of the feedback will be 
shifted such that RL is replaced by 
a negative capacitance which affects 
only the value of C1. If the imped- 
ance between cathode and ground 
has a capacitive phase angle, RL 

will be negative, and if sufficiently 
so, the circuit will oscillate. When 
a proper adjustment of the cathode 
impedance is made, the generator 
voltage across L,C1 will not be af- 
fected by turning the heater of the 
r -f tube on or off. 

The importance of short leads 
and low inductance in common cir- 
cuit paths is important in r -f stages 
that employ the conventional type 
of f -m tuning capacitor. The cir- 
cuit elements involved are arranged 
in Fig. 8, where Lm, is the mutual 
inductance to be considered as' re - 

FIG. 8-Circuit to indicate capacitor -shaft 
coupling 

placing the coupling in the capaci- 
tor owing to common currents 
through the rotor shaft and frame 
of the tuning capacitor. The in- 
ductance of a ground lead repre- 
sented by Lm, indicates how coup- 
ling exists due to the stray ground 
capacitances of the grid and plate 
circuits. While this inductance, for 
the same degree of feedback, can 
be about five times that of Lm1, it 
will be shown that it is important 
to use the best possible grounding 
on the rotor shaft and frame of 
the tuning capacitor. 

Suppose that Lm, is physically 
represented by a copper rod 1/32 
inch in diameter and 1/64 inch long. 
While Eq. 6 cannot be rigorously 
applied to such small dimensions, 
we find by substitution that the 
inductance of Lin is approximately 
0.00004 microhenry. Using the 
relation 
A,/A = 1/[1 - (Lm Q, A/L2)] (8) 
if the stage gain A is assumed to be 
20 and Q1 is 100, it is found that the 
right-hand denominator becomes 
zero and a condition of oscillation 
exists. This analysis, like that of 
the previous problem relative to i -f 
regeneration, is only approximate 
because it does not include the 
phase angle of the feedback which 
varies with the degree of feedback 
and approaches 90 degrees as the 
feedback approaches zero. 

This type of regeneration might 
be analyzed by a similar procedure 
to that described for feedback in 
the i -f amplifier stage. The signal 
from the generator is applied across 
L, through a small capacitor 
and its amplitude observed on 
a high -frequency diode voltmeter 
connected directly across L2. If 
regeneration is present the de- 
flection of the diode voltmeter 
will change with the tuning of a 
trimmer across C, while C2 is ad- 
justed for resonance. Regeneration 
may be due to mutual coupling be- 
tween the coils, capacitance coupl- 
ing between the circuits, or mutual 
coupling owing to common currents 
in the tuning capacitor. Correction 
of these various conditions is 
straightforward. To eliminate the 
coupling in the tuning capacitor 
entirely, it may be necessary either 
to use insulated rotor sections in 
the gang capacitor or replace it 
with permeability tuned coils. 
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R -F BRAZING 
of Radio Components 

By R. A. NIELSON 
Engineering and Service Diavision. 

Westinghouse Electric Corporation 
Los Angeles, California 

INDUCTION HEATING has found 
many uses in industry because 

of its speed and effectiveness, and 
frequently it is adopted of necessity 
because no other system is suitable 
for a particular operation. Such 
was the case with the assembly of a 
certain type of f -m dummy -antenna 
at the Hoffman Radio Corporation 
in Los Angeles, California. 

These antennas were to be 
formed from the pieces shown in 
the large photograph. Two 0.03 -in. 
thick silver-plated copper spinnings 
were to be simultaneously brazed 
to the x i -in. brass mounting ring. 

Since the initial order was for 
only 185 units, gas torches were 
first tried for brazing the assem- 
b'y. Twenty minutes of heating 
was needed to complete the braze 
and, at the end of that time, not 
only was the silver plating demol- 
ished, but the assembly had become 
so distorted that a straightening 
operation was necessary. 

Improved Method 

The gas -torch method, proving to 
be generally unsatisfactory, was 
discarded in favor of a 5 -kw, 450-kc 
Westinghouse generator and cur- 
rent transformer. A single -turn 
coil, encircling the joint, delivers 3 

kw of r -f power to the brass mount- 
ing ring. As the ring heats, the 
brazing alloy (Easy Flo No. 45), 
preplaced on each side of the joint, 
melts and wets to the ring. As 
heating continues, the heat from 
the ring brings the spinnings to 
brazing temperature, the alloy wets 
to the spinnings and flows into the 
joints, and the braze is finished. 

Using this induction system, the 
silver plate remains intact, and 
there is no distortion of the assem- 
bly. Three to four minutes of heat - 

This simple jig positions and aligns stain- 
less -steel parts far brazing. Heating time 
required with the 4 -turn coil is about one- 

half minute 

The one -turn loop encircling the joint 
heats parts to brazing temperature. Here 
the operator adds additional alloy by 

hand to complete the brazing job 

Parts for f -m dummy -antenna assembly. Silver-plated copper spinnings are simultane- 
ously brazed to the brass support ring by induction heating 

ing is required for the operation. 
This relàtively slow heating rate is 
necessary since, if the ring is 
heated much faster, it will expand 
away from the spinnings and an 
unsatisfactory braze will result. 

Prior to heating, both spinnings 
are liberally coated with flux to 
protect them from oxidation or dis- 
coloration. The brazing alloy is 
applied, in the form of a ring, to 
both sides of the joint. In practice, 
it is sometimes necessary to hand- 
feed small additional amounts of 
alloy to make a perfect braze. 

The same piece of equipment, 

fitted with a different coil and jig, 
is used to join stainless -steel parts 
for the arms of a particular type of 
radio -range antenna. These arms 
are made from lengths of 2 -in. 
tubing with caps silver -brazed on 
each end. A 4 -turn coil induces the 
heat in the area of the proposed 
joint, and the brazing process re- 
quires about 30 seconds of heating 
time. Here too, a protective flux 
coating is applied prior to heating. 
The brazed arms are finished by 
sandblasting, after a warm -water 
wash which has removed the flux 
material. 
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FIG. 1-Test pattern obtained for triggered synchronization with weak noisy signal FIG. 2-Harmonic resonator circuit 

Locked Oscillator for 
Synchronization of horizontal sweep is accomplished by two types of flywheel circuits, a 

resonator and a locked oscillator. Both types introduce selectivity between the nòisy signal 
and the sweep circuit, thereby contributing to noise protection and picture improvement 

By KURT SCHLESINGER 
Motorola Inc. 

Chicago, Illinois 

PRACTICAL EXPERIENCE with tele- 
vision reception has shown that 

the early method of triggered syn- 
chronization of each line individ- 
ually, as illustrated in Fig. 1, is 
inadequate under conditions of 
noise and weak signals. 

Considerable improvement was 
obtained when the method of auto- 
matic phase control was introduced. 
This method employs an oscillator 
at line frequency in combination 
with a phase detector. The phase 
detector produces a d -c bias when - 

From a paper presented at the 1948 
National Electronics Conference in Chi- 
cago. 

ever the oscillator tries to drift 
away from phase coincidence with 
the synchronizing signal. 

The ability of automatic phase 
control to suppress noise resides 
basically in two factors :' the ele- 
ment of selectivity offered by the 
oscillator system and the long time 
constant of the phase detector. The 
effects of individual noise pulses 
are reduced by averaging action. 

The existence of a very successful 
solution, such as automatic phase 
control, has mitigated against the 
investigation of other methods that 
might achieve the same goal with 
simpler means, such as the flywheel 
circuits covered here. 

Flywheel circuits for television 
receiver synchronization do not con- 

tain a separate phase detector. They 
employ a tuned circuit of medium 
or high quality which may be either 
passive in the form of a resonator, 
or active as part of an oscillator. 
In any case, the circuit is directly 
exposed to the synchronizing signal 
by which it is either shock -excited, 
as in a resonator, or locked in, as in 
the oscillator. 

In a resonator, the phase is ad- 
justed, once and for all, by tuning. 
In the locked oscillator, there is a 
natural tendency of the signal to 
pull the circuit oscillation into 
phase with itself. Both resonating 
and oscillating flywheels introduce 
selectivity between the noisy signal 
and the television sweep and must 
therefore contribute to noise pro - 
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FIG. 3-Test pattern obtained for harmonic resonator with weak noisy signal 

Television 
Synchronization 

tection with a resulting picture im- 
provement comparable to that ob- 
tained with afc. 

Flywheel circuits without sepa- 
rate phase control seem to be en- 
tirely practical. They are particu- 
larly simple and efficient in the 
form of the locked -oscillator type, 
but their future in commercial tele- 
vision will depend to a large extent 
on the degree to which transmis- 
sions adhere to the existing stand- 
ards on stability of synchronizing 
signal generators. 

Passive Resonating Flywheel Circuits 

Consider a tuned circuit in reso- 
nance with the line frequency 
fg=1/H. If such a resonator has a 
figure of merit Q, it will act as a 

stabilizer for both amplitude and 
frequency. Both functions may be 
_conveniently expressed in terms of 
a characteristic time constant: 

T = (Q/a) H seconds (1) 

Equation 1 indicates that it takes 
more than Q/a lines for the reso- 
nator to reach steady state. On the 
other hand, the system may be ex- 
pected to carry on over Q/a lines, 
if pulses fail. Hence it effectively 
locks Q/sc lines together. 

For the noise spectrum, the same 
resonator will act like a bandpass 
filter and will reject all noise fre- 
quencies that are not contained 
within a narrow frequency range of 

b = 1//r T cps (2) 

centered around the scanning fre- 
quency. In view of Eq. 1 and 2, the 

tuned circuit has been likened ap- 
propriately to a flywheel stabilizer 
for synchronizing pulses affected by 
noise. 

One Inherent drawback of the 
flywheel is also immediately ap- 
parent. The expression for its 
phase delay, 

d4. 
dw = T 

indicates, together with Eq. 2, 
that the phase shift per unit of 
frequency variation increases with 
improving noise rejection. How- 
ever, phase shift in the flywheel 
means a horizontal shift of the tele- 
vision picture. This condition pre- 
cludes, at the present state of the 
art, the use of circuits with more 
than Q=30. The locked oscillator 
permits going somewhat further. 

The specific problem of the tele- 
vision application resides in the 
fact that the input to, as well as 
the output from, the flywheel con- 
sists of pulses, not sine waves. The 
tuned circuit will therefore appear 
as part of a more complex system, 
including nonlinear elements such 
as rectifiers or clippers. 

The noisy pulse input has to be 
transformed into a sine wave and 
the latter back into a pulse. The 
first step may be accomplished by 
shock excitation, the second by clip- 
ping from either the crest or the 
zero passage of the sine wave. 

By suitable phasing of the sine 
wave, the pulse output may be 
slightly advanced ahead of the 
sync pulse. This procedure often 
results in improved noise rejection, 
since the blocking oscillator is trig- 
gered in the absence of noise and 
has become immune to it when the 
noisy signal arrives. 

Harmonic Resonator 

(3) 

Figure 2 shows a harmonic reso- 
nator circuit which has an effective 
Q of 30. Both high -mu triode sec- 
tions are operated beyond cutoff 
most of the time, except during the 
pulses. In this manner, losses due 
to shunt damping are avoided. 

The noisy plate current pulse of 
the first triode section shock -excites 
two high -Q circuits, tuned to the 
first and third harmonic of the line 
frequency respectively, or 15.75 kc 
and 47.25 kc. Odd -order cosines 
are chosen, because their addition 
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yields a complex waveform with 
polarity inversion between pulses. 
In this manner, noise and undesired 
trigger action in the midline re- 
gion are safely avoided. 'The L/C 
ratios are so designed that the 
.amplitude of the harmonic is about 
one-third that of the fundamental. 
At the grid of the second triode a 
wave is produced as shown at C, 
which may be considered as a some- 
what crude synthesis of a pulse 
train out of two of its Fourier 
coefficients. 

Clipping the positive crest off 
this wave without grid current 
loading yields at plate D a pulse out- 
put which is sufficiently sharp for 
all practical purposes and may be 
advanced with respect to the signal 
pulse A by slight detuning of the 
third harmonic resonator circuit 3. 
The time constant in the cathode 
arm of the second triode equals 
that of the resonator. 

To show the effect of this har- 
monic resonator on the picture, a 
photograph of the screen was taken 
for the same receiver used in Fig. 
1. The improvement in Fig. 3 is 
-considerable, in spite of the rela- 
tively low Q of the circuits used. 
Small lettering begins to be read- 
able. However, close inspection 
shows that the system is unable to 
keep vertical edges straight over 
more than about 10 consecutive 
lines. 

Phase -Shift Limitation 

For further improvement, the 
natural step seems to be to multiply 
the Q of the ringing circuits. If it 

were desired to lock one whole field 
together, or at least 100 lines, a Q 
anywhere from 300 to 800 would be 
required. With electrical circuits, 
such high values may be obtained 
only by carefully controlled regen- 
eration. 

At the IRE convention in New 
York, 1948, H. E. Harris' presented 
a circuit called a Q multiplier, by 
which he obtained values of more 
than 10,000 at 100 kc, and without 
undue tendency to break into oscil- 
lation. 

Another way would be to replace 
the electrical resonators by certain 
piezoelectric crystals or magneto- 
strictive devices with which such 
high values of equivalent Q are 
quite commonly available. There is 
one fundamental objection, how- 
ever, to such high selectivities: In 
a single tuned circuit the percent- 
age phase shift is Q/i times the 
percentage frequency variation. 

Since any change of phase delay 
manifests itself as a sideward shift 
of the whole picture, we are faced 
with an ever increasing instability 
of horizontal centering. The 
standards of good engineering prac- 
tice for frequency stability of sync 
generators require that the per- 
centage of average frequency varia- 
tion be limited to less than 0.5 per- 
cent, and that the rate of change of 
this percentage be held within 0.15 
percent per second'. The latter 
condition limits the degree of hunt- 
ing of the scanning frequency. 

From the first standard it follows 
that 'the percentage of off -centering 
due to changes of the average line 
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FIG. 4-Circuit and waveforms of locked oscillator 

FIG. 5-Pulse transmission through the 
locked oscillator. Waveform A is the 
pulse input and oscillator voltage drop 
across the input resistor, showing io, in 
phase with the pulses. Waveform B is 
grid voltage lagging 90 degrees behind 
the pulse fundamental. Waveform C is 
the output from the discharge tube and D 

the signal input, showing that the dis- 
charge is ahead of the sync pulse thereby 

saving time fo: retrace 

frequency may be as much as 5, 15 

and even 45 percent of the picture 
width, if the Q of the resonator is 
increased from 30 through 90 to 
300. The first figure, Q = 30, is 
quite acceptable, being less than 
inch on a 10 -inch screen. The use 
of flywheels with a Q of 90 and 
more seems quite problematic, at 
least until transmitter time -bases 
are available which are consider- 
ably better stabilized than they are 
today. 

Similar conclusions are drawn 
from a consideration of time bases 
whose scanning frequency is con- 
stant on the average, but is tempo- 
rarily subject to rapid hunting. 
This may occur if the power line 
is used for frequency comparison. 
These phase -sensitive resonators 
are quite sensitive monitors of 
the transmitter scanning rate, as 
are also the locked -oscillator cir- 
cuits to be described. Using them, 
the viewer soon finds out what 
type of time base is in use at the 
transmitter. Fortunately more and 
more stations are switching over 
to free -running master oscillators, 
with or without crystal control. 
This in turn will make it pos- 
sible to use higher selectivity in fly- 
wheel circuits of this kind. 
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It seems most desirable to have, 
as a line lock, a somewhat flexible 
device which has only a moderate 
filter factor for strong signals, but 
high noise protection for weak sig- 
nals, including those which are no 
longer able to saturate the clipper. 
Fortunately a system of that kind 
exists in the form of the locked 
oscillator. 

Active Oscillating Flywheel Circuits 

Figure 4 shows a locked oscillator 
for television synchronization. The 
oscillator uses a high -N. triode that 
operates beyond cutoff for each half 
cycle. As a result, pulses are ob- 
tained in the plate circuit in line 
with each zero passage of the plate 
current. The small plate trans- 
former which differentiates the 
plate current wave may actually 
form a part of the horizontal block- 
ing oscillator. 

Positive line sync pulses are in- 
jected across a low impedance, 
Since the locked oscillator keeps in 
phase with the locking voltage, if 
in tune with its free running fre- 
quency, the pulse output would tend 
to lead almost 90 degrees ahead of. 
the fundamental cosine wave asso- 
ciated with the pulse input. It be- 
comes necessary, therefore, to re- 
tard that cosine wave 90 degrees 
before it reaches the oscillator grid. 
This is accomplished, along with a 
beneficial step-up of the lock -in 
voltage, by including the sync in- 
jection resistor r, in a tuned circuit 
with series inductance L and shunt 
capacitance C. This circuit is then 
made to oscillate by tapping the 
cathode halfway down on the 
capacitance (Colpitts oscillator). 
With the values shown, the tank 
circuit has a Q between 10 and 30 
if the resistance r, is varied from 
1,500 to 500 ohms. High values of 
r, yield better phase stability and 
poorer noise protection, and vice 
versa. 

A slight phase lag, about 10 de- 
grees, exists between the pulse out- 
put from, and the pulse input to, 
the locked oscillator, as shown in 
Fig. 4 at a and d. This may be 
readily corrected by detuning the 
oscillator slightly. For this purpose 
a grounded resistor is provided in 
series with a high impedance. 

The double -trace oscillogram of 
Fig. 5 shows the phase relation be- 

tween input and output and also the 
oscillator grid voltage with 90 -de- 
gree lag. It proves that the output 
may be advanced ahead of the sig- 
nal. This leaves more time for the 
line retrace and thus makes it pos- 
sible to design more efficient hori- 
zontal sweep circuits by trading 
flyback speed for deflection sensi- 
tivity. 

Figure 6 shows the noise -reduc- 
ing properties of the locked oscil- 
lator. The picture was taken with 
an intermediate value of coupling 

FIG. 6 

resistor (1,500 ohms), and by na 
means represents the limit of noise 
protection, but rather a practical - 
compromise with good stability of 
picture centering. Note the absence 
of sync jitter and the readability of 
the small lettering. The smooth- 
ness of vertical lines under severe 
noise is markedly improved over the 
resonator case, shown in Fig. 3. 

Design for Minimum Drift 

In spite of these very encourag- 
ing results, the locked oscillator 

Test pattern obtained for locked oscillator with weak noisy signal 
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would not be practical if it showed 
any marked tendency for horizontal 
drift. Apart from the influence of 
instabilities in the video signal, any 
frequency drift in the locked oscil- 
lator itself is bound to cause off - 
centering of the picture. Even if 
such drift is too small to cause 
actual loss of synchronization, it 
may over a period of time result in 
a shift of the picture position, re- 
quiring manual correction by re- 
tuning. It is therefore of great 
practical importance that the oscil- 
lator be designed for minimum fre- 
quency drift. 

In a low -frequency oscillator of 
this type, most of the slow fre- 
quency drift is caused by variations 
in cathode temperature, with result- 
ing changes in the tube transcon- 
ductance. In comparison, the plate 
voltage could be varied from 100 to 
300 volts without harmful influence 
on the picture position provided 
that high -p. triodes are used. For- 
tunately, the Colpitts type of oscil- 
lator used here lends itself to a 
quantitative analysis'° which indi- 
cates that there is a design which 
reduces the effect of g,,, variations 
to a minimum. 

Figure 7 shows theoretical and 
experimental data regarding the in- 
fluence of heater temperature on 
the phasing of the picture. In box, 
Eq. 4 for the negative resistance 
component of the input impedance 
of the Colpitts oscillator is taken 
from an earlier paper of the author. 
It indicates that the negative input 
conductance reaches a maximum of 
-g,/8 if the two circuit capaci- 
tances are equal and that the influ- 
ence of g. disappears if the effec- 
tive transconductance of the tube 
becomes four times the susceptance 
of the tank circuit. 

Thus, there is an optimum tube 
for each circuit at a given fre- 
quency. The second condition is 
easily met as long as the circuit re- 
actance is high. It calls for the 
insertion of a critical resistance 
rk in series with the cathode to re- 
duce the tube transconductance to 
the value required by the theory. 
This value is 3,100 ohms for a 
triode with 1,600 micromhos in con- 
nection with the above circuit. 

In Fig. 7 the sync phase is shown 
for various values of rk and over a 
very wide range of heater voltages, 
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FIG. 8-Derivation of transient response of locked oscillator 

using a type 6SL7 triode. With a 
cathode resistor of approximately 
3,000 ohms, the heater influence is 
almost zero over a range from 5 to 
7 volts. 

Theory of Locking 

An excellent analysis of the prin- 
ciples of operation of locked oscil- 
lators' can be applied to the present 
circuit. 

Figure 8 shows the line lock oscil- 
lator and its equivalent circuit, 
with the tube replaced by a nega- 
tive conductance of -g,/8. If 
there is no sync injection, the tank 
circuit oscillates at its natural fre- 
quency w and the amplitude E, 
increases until g, decreases, by 
biasing and time division, to a 
value sufficient to balance the losses 
in the circuit. The automatic grid 
bias tends to keep this amplitude 
constant. 

The synchronizing voltage E, at 
frequency co, is stepped up by near - 
resonance from the first harmonic 
of the pulse train ; all higher har- 
monics are rejected. The actual 
grid voltage is the vector sum of 
E, and E,: E, has to supply the 
balance of reactive power to make 
the oscillator run at the frequency 
(0, which differs from the natural 
frequency (D,. 

The phase diagram leads directly 
to Adler's differential equation for 
the pull -in process. For small phase 

angles between sync pulse and re- 
sponse, which is the only case of 
interest for television, the oscillator 
behaves like a flywheel with the 
time constant : 

T=Q E. H- (5) 

If we compare this with Eq. 1, 
which gives the corresponding fig- 
ure of merit for a resonator with 
the same Q, we find that the locked 
oscillator is better by the factor 
E°/E the ratio of the oscillator 
and synchronizing amplitudes 
measured at the grid. Hence the 
noise protection increases with de- 
creasing signal voltage. 

The upper limit for this voltage 
factor is the locking condition 

E,>E,A co- 2Q (6) 

which indicates that the Q of the 
tank circuit should not be made too 
high. 

Equation 5a is an alternate ex- 
pression for the time constant of 
the locked oscillator where the 
source of synchronizing pulses is a 
constant -current device and where 
I, is the amplitude of the first har- 
monic of the pulses which it sup- 
plies: 

T = 1 H E° (5a) 
w 2,r, 

This form shows that the noise pro- 
tection increases in inverse propor- 
tion to the value of the coupling re - 
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FIG. 9 -Test equipment for sync filters using pulse position modulation 
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sistor r while the actual Q cancels. 
The sync injection resistance r, is 
thus confirmed as the appropriate 
circuit element for adjustment of 
the flywheel efficiency. 

A formula for the phase stability 
is also given: 

Aa/Aru = T (7) 
Unfortunately, the phase delay 
equals the actual time constant, and 
not the much smaller one of the 
tank circuit. Hence, the limita- 
tions discussed for high -Q reso- 
nators apply also for the locked os- 

cillator, and even more so, since 
there are more local causes for fre- 
quency drift than in passive cir- 
cuits. 

To check the efficiency of this and 
other types of flywheel circuits a 
special test gear has been built. 
Shown in general outline in Fig. 9, 
it consists of a pulse generator 
which develops equally spaced 
pulses at line frequency, as shown 
at A This output is fed into a 
pulse position modulator which 
turns out a signal shown at B. The 

rate of change of pulse position is 
controlled by a modulating audio 
signal generator. 

These phase -modulated pulses 
are then passed through the syn- 
chronizing unit under test, be it a 
locked oscillator, resonator, afc cir- 
cuit or the like. The filtered signal 
then goes to the standard sweep 
generator. A suitable unmodulated 
marker is also derived from the 
master pulse generator and fed to 
the kinescope grid. The resulting 
display on the screen shows an un- 
dulating vertical bar with strong 
horizontal excursions for low modu- 
lating frequencies, whereas for 
higher modulating frequencies the 
bar straightens out. 

From this test an upper cut-off 
frequency ß may be read for each 
type of filter, and from it there 
follows the figure of merit of the 
device : 

Q fu _2,500 
(8) T 2aß 

where fH is the line frequency, 
15.75 kc. This has been done for 
both the resonator and the locked 
oscillator. Figure 10 shows the 
results of the test. The oscillator 
was tested with various values of 
sync -injection resistance r,. The 
preceding tube supplied a pulse cur- 
rent of 1 ma at a duty cycle of 8 
percent. Both systems are about 
equivalent for a Q,, of 10, but the 
oscillator takes the lead for lower 
values of r and in inverse propor- 
tion to the injection resistance. 

The developments described above 
were made possible under the lead- 
ership of D. E. Noble, director of 
research at Motorola Inc. The 
author is also indebted to Robert 
Adler for interesting discussions on 
the general theory of the locked 
oscillator, and to V. Graziano, who 
designed and built the test equip- 
ment. 
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FIG. 1-Functional diagram of variable 
reactance 

FIG. 2 --Equivalent circuit of Fig. 1 for 
analysis 

FIG. 3-Cathode-follower reactance -tube 
circuit 

High -Q Variable Reactance 

A cathode -coupled dual triode provides wide reactance variation, wide frequency devia- 
tion and higher Q when combined with a tuned circuit than a conventional reactance tube. 
Circuits of a frequency -modulated oscillator operating at one megacycle and an f -m audio - 

frequency oscillator are given 

REACTANCE -TUBE circuits have 
found an increasingly large 

field of use in recent years with the 
advent of frequency modulation and 
automatic frequency control, and 
with the expansion in use of indus- 
trial electronic equipment and in- 
strumentation. Unfortunately these 
circuits do not have a very high Q 
and the range of linear variation of 
reactance is limited. The basic 
principle of the variable reactance 
to be discussed has been described 
in the literature previously'''. How- 
ever, the practical methods used to 
obtain improved results are believed 
to be new. 

The electronic reactance to be de- 
scribed has certain advantages over' 
the conventional reactance tube. 
These advantages are a higher Q, 
coupled with a wide range of react- 

ance variation, and simplicity. The 
circuit has been found quite useful 
in frequency -modulated oscillators 
operating both at audio and radio 
frequencies and in variable -fre- 
quency RC type filters. In addition 
to the variable -reactance circuits, 
.two frequency -modulated oscillators 
are described, one operating at 
radio -frequency using the basic cir- 
cuit and one operating at audio fre- 
quencies using the new circuit. 

Principle 

The basic circuit 1,2 consists of a 
feedback amplifier with a reactance 
connected in the feedback loop from 
output terminals to input terminals 
as shown in Fig. 1. The input im- 
pedance is a function of the feed- 
back reactance and the gain and 
output impedance of the amplifier. 

In the equivalent circuit of Fig. 2, 
it is assumed that the input im- 
pedance of the amplifier is very 
high. The amplifier is replaced by 
an equivalent generator having an 
open -circuit voltage AE, and an out- 
put resistance R. equal to the out- 
put impedance of the amplifier. 

The current flowing into the in- 
put terminal is: 

Ei -AE; Ei (1 - A) 
(1) l' R,+jX R.+jX 

where A 'is the open -circuit gain 
(gain with X equal to infinity) of 
the amplifier. The impedance pre- 
sented at the input terminals is 
therefore 

Ei Ro -- j X 
Z' li (1-A) (2) 

This equation shows that the in - 
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put impedance is a function of the 
loop impedance including the output 
resistance, and the factor (1 -A) 
where A represents the gain of the 
amplifier without feedback. 

Examination of Eq. 2 shows that 
for positive values of A (even num- 
ber of stages or a cathode follower) 
the impedance Z, has the same sign 
as Ro + jX if the gain is less than 
unity, and the opposite sign if the 
gain is greater than unity. For 
negative values of A (odd number 
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of conventional amplifier stages) 
the sign of Z, is the same as that of 
Ro + jX for values of A either 
greater or less than unity. A nega- 
tive resistance can, of course, pro- 
duce oscillation and this circuit is 
used in RC -tuned oscillators. 

The reversal of sign of the react- 
ance results, in the case of an in- 
ductor, in a reactance that varies 
directly with frequency (as for a 
positive inductor) but one in which 
the current leads the voltage instead 
of lagging it. Similarly, for a 
capacitor, a reactance which varies 
inversely with frequency, as in the 
case of the positive capacitor, is ob- 
tained but the current lags the 
voltage. 

The effective Q of the circuit, 
X/R6 is independent of A as may 
be seen from Eq. 2. However, if 
R. is a function of amplifier gain, 
as in the case of a variable load re- 
sistance amplifier, the Q will vary 
with the gain. A 1-igh Q may be 
obtained by making the amplifier 
output impedance small in compari- 
son to the feedback reactance. 

To obtain a variable reactance as 
a function of a control signal, this 
control signal may be used to change 
the gain of the amplifier in some 
way. For static use, a potentiom- 

eter gain control could be used, or 
some other means such as chang- 
ing tube transconductance could be 
used to vary the gain of a stage or 
several stages of the amplifier. 

The load resistance of one or 
more stages may be used to control 
the gain. The load -resistance and 
transconductance variation could be 
accomplished either statically or 
dynamically. A combination of load 
variation and amplifier-transcon- 
ductance variation is used in the 
cathode -follower circuit described 
here. 

Dual -Triode Cathode Follower 

Figure 3 shows the schematic dia- 
gram of a dual -triode variable re- 
actance circuit; one section of the 
tube functions as a cathode -follower 
amplifier, and the other as a cathode 
follower used as a variable load re- 
sistance for the first. The only cir- 
cuit elements required in addition 
to the tube are a cathode resistor, 
a feedback reactor and the neces- 
sary grid returns. 

Triode 1 with the feedback loop 
consisting of C is the cathode -fol- 
lower amplifier which will be called 
the input section. Triode 2 is the 
variable or control tube used to vary 
the gain of triode 1. The cathode - 
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to -ground impedance of triode 2 
functions as a variable load resist- 
ance for triode 1, and this resist- 
ance is controllable by the voltage 
applied to the grid of triode 2. This 
variable load resistance appears in 
parallel with the common cathode 
resistor used to carry the plate cur- 
rent and provide bias for the two 
sections. 

Due to the direct coupling be- 
tween the two sections, an increase 
in the control -section grid voltage 
produces a decrease in the input - 
section bias, thus changing the 
transconductance of triode 1 simul- 
taneously with the load change. The 
resulting change in the input -sec- 
tion transconductance augments the 
gain variation due to the change of 
load resistance. 

The parameters of one section of 
a 6J6 tube are shown in Fig. 4 as a 
function of grid voltage. The curves 
were measured on a standard 
vacuum -tube bridge. As may be 
seen, the transconductance and plate 
resistance vary widely over the use- 
ful range of grid voltage. These 
characteristics, which resemble 
those of a remote -cutoff pentode, 
make the 6J6 a good choice for this 
circuit. The transconductance and 
plate resistance of other tubes such 
as the 6SN7 remain relatively con- 
stant over most of the useful range 
of grid voltage, and change more 
rapidly in the cutoff region. 

Method of Analysis 

Since complete analysis of the cir- 
cuit would require a complicated 
study of the variation of the tube 
parameters with the voltage applied 
to the control section, a complete 
analytical solution has not been at - 
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tempted. Instead, the gain and 
cathode voltage were measured as a 
function of control -section grid 
voltage. Both the d -c cathode 
voltage and the a -c cathode voltage 
due to a signal of 1.0 volt peak ap- 
plied to the input section grid were 
measured on four sample tubes and 
the results are shown in Fig. 5. 

As the control section grid be- 
comes more positive relative to 
ground, the negative bias on that 
section is reduced. Simultaneously, 
the negative bias on the input sec- 
tion is increased. The control sec- 
tion output resistance, which is 

roughly equal to 1/Gm, is reduced 
since the transconductance is in- 
creased. The increase in negative 
bias on the input section reduces the 
transconductance of that section, 
and consequently reduces the gain. 
Thus the gain is reduced by two 
means. 

At negative values of control - 
section voltage, that section pre- 
sents a high resistance as a load to 
the input section, increasing the 
gain. This gain is also increased as 
a result of maximum transconduct- 
ance of the input section at small 
values of negative bias. This effect 
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FIG. 7-Increasing the values of cathode resistor provides higher gain 

FIG. 8-Distortion level for the three values of cathode resistors 
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FIG. 9-Input capacitance of tube 1 at 1,000 cycles when connected in the circuit 
of Fig. 3 

FIG. 10-One-megacycle f -m oscillator using a two -stage amplifier as a variable 
reactance 

is shown by the family of curves of 
the a -c voltage at the cathode. The 
four tubes varied rather widely in 
their static and dynamic character- 
istics. These families of curves 
were taken with a common cathode - 
resistance of 1,000 ohms. 

The factor (1 - A) as a function 
of grid voltage applied to the control 
tube is shown in Fig. 6. The two 
S-shaped curves were measured 
with two values of cathode resist- 
ance, while the third curve was com- 
puted from measured tube param- 
eters. The calculated curve was 
obtained by calculating the gain for 
each value using the correct tube 
constants as obtained from Fig. 4. 
These curves show a total variation 
of the factor of the order of three to 
one. The curves show good agree- 
ment except near the end, where the 

control tube grid is cut off. 
Figure 7 shows curves of d -c and 

a -c cathode voltage for 500, 1,000 
and 2,000 -ohm cathode resistors. 
Otherwise, the conditions were the 
same as those of the previous 
curves. The higher values of 
cathode resistance gave higher 
figures of gain since the effect of 
the fixed resistor was reduced. 

Linearity 

Figure 8 shows the maximum sig- 
nal which can be applied to the 
amplifier grid (triode 1) without 
producing perceptible distortion of 
the cathode voltage waveform. At 
extremely high values of positive 
voltage on the control section, the 
allowable input voltage is small. 
This is because the input section is 
operating near cutoff with a small 

FIG. 11-Frequency deviation of the one - 
megacycle oscillator 

effective load resistance, and the 
tube parameters vary throughout a 
cycle of applied voltage. 

No trouble is experienced with 
negative voltages on the control 
section, since the effective load re- 
sistance is nearly equal to the resist- 
ance used in the cathodes. In appli- 
cations of this circuit, several volts 
have been applied to the input grid 
without observing any ill effects due 
to the harmonic currents drawn. 
This is, of course, primarily a func- 
tion of the circuit to which the re- 
actance is connected and its imped- 
ance at the frequency of the 
harmonics. 

To verify the theory, values of 
capacitance were calculated and 
measured for the circuit of Fig. 3. 

The measurements were made on a 
standard capacitance bridge at a 
frequency of one kilocycle. The 
capacitance was calculated by using 
some of the data previously shown 
of cathode voltage as a function of 
control voltage. When this was 
known, the parameters of each sec- 
tion were determined from the 
curve. These values were then sub- 
stituted into the equation for input 
capacitance. There was a fair 
agreement between the calculated 
and measured values, as shown in 
Fig. 9. 

The deviation between the cal- 
culated and measured values was 
greatest at the two extremes of grid 
voltage where the plate resistance 
and transconductance vary most 
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15,000 

rapidly. An input capacitance was 
obtained that was linear over ± 
10 percent for a change of control - 
section grid voltage of ± 0.5 volt. 
A total variation of 3 to 1 was ob- 
tained. The Q was measured with a 
Q meter and was found to vary 
from 30 to 50 in the frequency 
range of 50 to 75 kilocycles. 

R -F Oscillator 

Figure 10 shows a radio -fre- 
quency frequency -modulated oscil- 
lator using a two -stage ámplifier as 
a variable reactance. This circuit 
operates at a carrier frequency of 
one megacycle. Amplifier gain, and 
hence, amplifier input reactance, is 
controlled by changing the trans - 
conductance of VT1 by impressing 
the modulating voltage on the grid 
of this tube. A 50-uN.f capacitor is 
used for the feedback reactance. 

The plate load and common cath- 
ode resistor values are proportioned 
to produce a gain of approximately 
unity with no modulating voltage. 

From Eq. 2 it may be seen that the 
reactance is infinite for no modula- 
tion, a negative capacitive reactance 
for positive swings of modulating 
voltage (gain greater than unity), 
and a positive capacitive reactance 
for negative swings of modulating 
voltage (gain less than unity) . 

The frequency deviation from one 
megacycle as shown in Fig. 11 was 
linear to approximately 80 kc on 
either side of the center frequency, 
while the maximum frequency was 
1,310 kc and the minimum 850 kc. 
Thus a frequency range of 1.54 to 
1 was obtained. The linear variation 
was obtained with a grid -voltage 
variation of ±0.8 volt, and the total 
variation was obtained by varying 
the voltage applied to the grid from 
-1.8 to +2.6. 

Audio F -M Oscillator 

Figure 12 shows the application 
of the circuit of Fig. 3 to an audio- 
frequéncy f -m oscillator. This cir- 
cuit has been used to produce linear 
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FIG. 14-Frequency deviation of the 
audio oscillator is linear for about 10 

percent each side of the center frequency 

frequency deviations of ±17 per- 
cent when operated at center fre- 
quencies varying from 3 to 7 kilo- 
cycles. 

The circuit is illustrated func- 
tionally in Fig. 13 and consists of 
three low -gain amplifier stages con- 
nected in a ring and separated 
by phase -shifting networks. Three 
tubes were used instead of a single 
tube as in the usual phase -shift os- 
cillator in order to operate all re- 
actances at an equal voltage level. 
The carrier voltage at the grids of 
the reactances was approximately 
two volts. 

The frequency variation of one 
of these oscillators is shown as a 
function of grid voltage in Fig. 14. 
The output frequency was linear 
over a region of ±10 percent of 
the center frequency which was 
four kilocycles in this particular 
case. The total variation obtained 
was approximately 2,320 cycles. The 
deviation from linearity was only 
0.5 percent at extremes of ±17 per- 
cent of the center frequency, and 
tests with square -wave modulating 
signals showed the transient re- 
sponse to be good. 

Other applications of the dual - 
triode reactance circuit include 
remote tuning (1.6 to 1 range), 
tuning of RC frequency -selective 
circuits and filters, production of 
phase modulation and for self -bal- 
ancing bridges. 

Acknowledgement is gratefully 
made to E. H. Schulz for sugges- 
tions during the course of the work 
and assistance in preparation of 
this paper. 
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ucing Standing Waves 
Bilaterally matched attenuator, interposed between load and generator, reduces vsw 
ratio seen by generator. Chart shows what attenuation gives the required reduction 
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TTENUATORS are often used in 
circuits to isolate changes 

of impedance from impedance - 
sensitive devices such as kly- 
stron oscillators. Also, attenua - 
tors are occasionally used in 
transmission lines to reduce the 
voltage standing -wave ratio. 

For application at ultrahigh 
frequencies and above, the accom- 
panying graph provides a con- 
venient means of calculating iso- 
lation effected by a given amount 
of attenuation. A condition for 
the application of the graph is 
that the attenuator must be bi- 
laterally matched. That is, the 
vswr must be 1.00 looking into 
either pair of attenuator termi- 
nals if the opposite pair is con- 
nected to an impedance having a 
vswr of 1.00. The attenuator, 
then, might be one of the bilat- 
erally matched metallized -glass 
units which are commercially 
available in both waveguide and 
coaxial transmission -line types 
or a suitable length of lossy coax- 
ial transmission line such as the 
Army -Navy type RG -21/U. 

The accompanying graph pre- 
sents a plot of the vswr looking 
into a bilaterally matched attenu- 
ator p, as a function of both the 
vswr of the attenuator termi- 
nating impedance pr and the at- 
tenuation A, expressed in deci- 
bels, of the attenuator. 

Assume it is necessary to buf- 
fer an oscillator from its load im- 
pedance so that frequency 
changes due to changes in the 
load impedance are minimized. 
Assume also that the maximum 
vswr variation to be tolerated 
by the oscillator is from 1.00 to 
1.16 and that the load vswr 
variation is from 1.00 to 10.0. 
Entering the graph with pr = 
10.0 and p, = 1.16, it is found 
that 10.5 decibels of attenuation 
is required. 
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TELEVISION DEMANDS PERFECTION 
There can be no compromise with 

quality - in television. New stand- 

ards are essential for long life, 
dependability and trouble -free 
operation. 

Mallory FP Capacitors are accus- 

tomed to severe service-have been 
operating at 85° C. for years. Even 
though this extreme temperature 
may not be apparelt in your par- 
ticular mode], it's good to know that 

Mallory gives you an extra margin 
of safety. 

The fact that no human hand* 
touches any vital part during proc- 

essing and assembly shows the 
extreme care taken to insure the 

long life so characteristic of this 
remarkable Mallory product. 

*The chlorides present in perspiration cause 
destructive corrosion and shorten the capac- 
itor's life in the field. 

FP is the type designation of the Mallory developed electrolytic capacitor having the characteristic design pictured. 
Adopted ns standurd by RMA, it is famous for dependable performance. 

MALLORY 
R R. MALLORY 8 CO., Inc. 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 

SERVING INDUSTRY WITH 

Capacitors Rectifiers 

Contacts Switches 

Controls Vibrators 

Power Supplies 

Resistance Welding Materials 
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New Instruments for Textile Measurements 

A DEFINITE trend toward utilization 
of electronic circuits for obtaining 
increased accuracy in measuring 
fiber and yarn diameter, moisture 
content, tensile strength, and mod- 
ulus of elasticity was apparent in 
the commercial exhibits at the 
annual meeting of Textile Research 
Institute, held in New York City 
Nov. 18 and 19. Well over half the 
booths contained at least one elec- 
tronic unit. 

Pulse Propagation Meter 

The velocity of propagation of 
compressional sound waves in fibers 
and other materials is measured 
nondestructively with a new pulse 
propagation meter developed by 
The Magnetic Amplifier Corp. of 
Waltham, Mass. The square of the 
velocity multiplied by the known 
density of the material gives the 
instantaneous modulus of elasticity, 

an important characteristic of tex- 
tile fibers, fabrics, plastics, rubber, 
leather, paper, metals, rock, cera- 
mics, crystals, concrete and many 
other materials. A single reading 
of the instrument gives the desired 
result (Young's modulus), whereas 
previous techniques for engineering 
materials required measurement of 
the slope of a stress -strain curve. 

Other applications include detec- 
tion of internal stresses in cakes of 
soap molded under pressure; here, 
monitoring of the elastic modulus 
of the output of the molding ma- 
chine provides instantaneous prod- 
uct quality control by revealing 
misadjustments that cause internal 
stresses and minute ruptures. Ag- 
ing, stiffening and crazing of plas- 
tics and plastic -coated or impreg- 
nated fabric used in airplane 
control surface coverings are also 
revealed. 

FREQUENCY DIVIDER CIRCUITS (PULSE) 
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FIG. 1 --Block diagram of pulse propagation meter for quality control of a variety of 
materials ranging from textiles to metals, plastics, concrete and even soap 

The instrument uses a magneto- 
strictive transmitting transducer 
and crystal receiving transducer 
mounted from t to 20 inches apart 
with their active edges resting on 
the material under test. An elec- 
tronically generated pulse applied 
to the magnetostrictive transducer 
sends a short acoustic pulse through 
the material to the crystal pickup. 
The time of travel between the two 
points is measured electronically 
and indicated on a meter reading in 
microseconds. Since distance is 
known, velocity is readily deter- 
mined from the time reading. 

A block diagram of the complete 
equipment appears in Fig. 1. The 
associated recorder responds to the 
square of time, and hence provides 
a continuous record of the recipro- 
cal of the modulus of elasticity as 
required for showing variations in 
the modulus during desired pro- 
grams of loading, aging, humidity 
and temperature variations. 

Referring to the block diagram, a 
100-kc crystal oscillator is used as a 
source of calibration signals and to 
develop the transmitted pulses. 
This oscillator synchronizes a pulse 
generator that generates pulses 
having 0.5-p.sec duration, 10 p.sec 

apart. Four scale -of -five dividers 
spread the pulses to 50, 250, 1,250 
and 6,250 p.sec apart respectively, 
with the last group being used to 
trigger the power pulse of the 
transmitter after an adjustable 
small delay. The receiving crystal 
feeds a receiver -amplifier having 
automatic gain control to insure 
maximum precision of measure- 
ment. 

The first computer stage has two 
stable equilibrium states. The out- 
put pulse of the divider strip places 
this stage in its first equilibrium 
condition, and the first received 
pulse reverses this state. All sub- 
sequent received energy due to re- 
flections is ignored, and the second 
state is maintained until reversed 
by the next outgoing pulse. This 
stage thus generates a negative 
rectangular pulse whose duration 
is equal to the time of propagation 
plus initial intentional delay that is 

later calibrated out. The delay in- 

sures that all circuits act linearly 
even for propagation times as short 
as one microsecond. 

The rectangular pulse allows a 
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A L Miniature a enium Rectifiers 
have opened the way to 

Vibrator 160 V. 
160 V 100 MA 

B+ Supply Television 
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160V 75 MA 

6+ Supply Television 
130 V 400 MA 

The Federal Miniature Selenium Rec- 
tifier has firmly established its position 
as a versatile new source of DC power 
in electrical and electronic design. 

From a "Federal First" in 1946- 
when the nation's leading radio set 
manufacturers were quick to adopt it 
as a rectifier tube replacement-the field 
of application of Federal's Miniature 
Selenium Rectifier has expanded to a 
point where radio rectifier tube replace- 
ment is but one of an almost limitless 
variety of uses. 

Today there are millions of Federal 

Vibrator Doubler 
160 V 100 MA 

8+ Supply Radio-TV 
130 V 150 MA 

B+ Supply Television 
130 V 200 MA 

Vibrator Doubler 
160 V 200 MA 

B+ Supply Television 
130 V 500 MA 

"Miniatures" in use not only in radio 
sets but in television, electric shavers, 
electronic musical instruments, inter- 
communication systems, mobile radio 
and many special applications. 

Now Federal offers a line of 18 dif- 
ferent "Miniatures"- and still more are 
in development. It is our policy to work 
directly with you in specifying the right 
Federal Miniature Selenium Rectifier 
to meet your requirements. If there's 
not a Federal "Miniature" to handle 
your particular job, there can be. For 
information, write to Department F-413 

Federal Telephone and Radio Corporation 
KEEPING FEDERAL YEARS AHEAD... is IT&T's worldwide 
research and engineering organization, of which the Federal 
Telecommunication Laboratories, Nutley, N. J., is a unit. 

SELENIUM and INTELIN DIVISION, 900 Passait Ave., East Newark, New Jersey 

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. D. 
Export Distributors: International Standard Electric Corp. 67 Broad St., N.Y. 
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THE FRONT COVER 

ATYPICAL setup of the Navy's teaching -by -television studio 
(described in Nov. 1948 ELECTRONICS, p 134) is the colorful 

subject of this month's cover. Referring to the black -and -white 
reproduction below, instructor John Leonard, Lt., USNR, is lecturing 
about the cutaway 4,000 -lb J-31 jet engine behind him, used in the 
Ryan Fireball jet fighter. Other instructional props in the back- 
ground include a futuristic red plastic rocket model, a relief map of 
Long Island terrain, and a tactical board for setting up problems 
involving aircraft and ships. 

The two cameras on the floor, the four -unit monitoring panel and 
the control panel are General Electric units, while the two portable 
television line monitors at the right are DuMont units. 

The picture going out of the studio at the moment is on the left- 
hand monitor, showing a full -face view of the instructor as picked 
up by the lefthand camera. The next monitor has a monoscope pat- 
tern, but more often is connected to show the output of a GE film 
camera located under the control room. This camera is arranged for 
three-way operation from a 16 -mm sound film projector and two 
35 -mm slide -strip film projectors. 

The third monitor shows the output of the lefthand camera and 
hence has the same picture as the first. The fourth monitor serves 
the other camera, here aimed at the jet motor in readiness for the 
next scene. Squatting on the floor is assistant producer Nat Marshall, 
who along with camera and mike boom operators receives instruc- 
tions over headphones from director Peter L. Barker at left fore- 
ground. The audio engineer at the control panel rides gain on the 
sound portion of the program just as in broadcast studios. 

Early in January, weekly schedules of lectures will be telecast 
four miles over a Philco 6,000 -mc microwave link (described on 
p 80 of this issue) to television receivers at the Merchant Marine 
Academy, Kings Point, N. Y., under conditions permitting compari- 
son of television and conventional teaching techniques. Western 
Union engineers are supervising the installation of the microwave 
equipment and the 125 and 140 -ft towers which will be used. Some 
of the Navy's most successful classroom instructors are being 
specially trained for most efficient utilization of television as a teach- 
ing medium. 

linear sweep circuit to charge a 

capacitor to a peak potential exactly 
proportional to pulse duration. A 

peak rectifier and meter are used 
to meàsure the resulting direct cur- 
rent that is proportional to propa- 
gation time. Calibration pulses are 
taken from the divider strip at 50 
and 250 p.sec after the transmitted 
pulse, to serve for midscale calibra- 
tion of the 0-100 and 0-500 psec 
scales of the meter. 

Moisture Meters 

Moisture content of yarn moving 
through a slasher is sensed by the 
two large circular electrodes in Fig. 
2 and is indicated directly in per- 
centage by the associated Fielden 
Drimeter to an accuracy within 1 

percent. The instrument works 
equally well on finished textiles 
coming out of a dryer, and readings 
are not affected by salts, dyes, size 
or other finishing materials used on 
the cloth. 

FIG. 2-Electrodes of electronic moisture 
designed for continuous -duty mounting di- 

rectly on machines in mills. Installation 
here is on a slasher. Cables go to the 
electronic hygrometer unit that indicates 
percentage moisture directly on a meter as 

material runs between electrodes 

As installed by Fielden Electron- 
ics, Inc., Huntington, Long Island, 
the operation of the Drimeter de- 
pends on detection of minute 
changes in the capacitance of a two - 
plate condenser through which the 
material moves. The greater the 
amount of moisture, the higher is 
the capacitance. A special drift - 
free bridge circuit and amplifier 
convert capacitance changes into 
current changes with sufficient reli- 
ability to permit using standard 
precalibrated scales on the meter. 
Scales are available for cotton, wool, 
viscose, jute and linen. 

An automatic control unit is also 
available for coupling the moisture 
meter to the speed -changing mach- 
anism of the textile drying machine. 
Two variables are fed into the auto - 

(continued on p 144) 
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Reading Aid for the Blind Pronounces Printed Letters 

Photoelectric reading head analyzes letters into characteristic pulse patterns 

A LABORATORY MODEL of an im- 
proved electronic reader for the 
blind was described by L. E. Flory 
and W. S. Pike of RCA Laborator- 
ies before the October meeting of 
the New York Electrical Society. 
The device converts printed letters 
into their individual spoken names 
as the scanning head, shown in the 
accompanying picture, moves over 
the printed page. 

Somewhat like earlier models 
(ELECTRONICS, p 84, Aug. 1946), 
the reader has a scanning head in 
which a miniature phototube re- 
ceives the light reflected from the 
page. However, in this latest devel- 
opment, as the user moves the scan- 
ning head horizontally along a line 
of type, a miniature cathode-ray 
tube explores each letter. As the 
letters interrupt the reflected light 
to a phototube in their character- 
istic patterns, impulses are sent 
synchronously to a selector unit. 
These impulses are analyzed by the 
equipment which then selects a disc 
carrying a magnetic recording of 

that letter. The disc spins once 
past its pickup to speak the letter. 

Much experimentation will be 
necessary to determine the applic- 
ability of this device, which is suit- 
able for use in institutions rather 
than in the home. It is being de- 
veloped as a continuation under the 
Veterans Administration of work 
originally begun at the suggestion 
of Dr. Vannevar Bush through 
OSRD's committee on sensory de- 
vices. In addition to use as a read- 
ing device, the principle can be 
extended to translation of coded 
patterns such as teletype signals. 

Two Logarithmic Circuits 
AN AMPLIFIER with logarithmic 
amplitude response and a meter 
with logarithmic frequency re- 
sponse form the essential elements 
in an automatic curve tracer for 
examining the responses of audio 
facilities for broadcasting. The 
complete equipment is described by 
G. L. Hamburger in the Journal of 

the British Institution of Radio 
Engrs., p 154, July -Aug., 1948. 

Logarithmic Amplitude Converter 

For indicating the amplitude of 
the response on a logarithmic (lin- 
ear decibel) scale, the signal is 
passed through the novel circuit of 
Fig. 1A, which is derived from an 
amplifier in which the load imped- 
ance for the amplifier tube is 
another tube. The logarithmic ele- 
ment of this circuit is a variable -mu 
pentode, a typical characteristic of 
which is shown in Fig. 1B. This 
characteristic shows that, if the 
plate current is proportional to the 
incoming signal, the grid voltage is 
its logarithm. To use this char- 
acteristic raises the problem of 
operating the tube so that the out- 
put appears, in this case, as the 
voltage on the control grid. 

An analysis of the circuit in the 
absence of the current biasing re- 
sistor shows how it operates. The 
screen of the amplifier tube and 
the control grid of the variable -mu 
pentode are stabilized at a fixed 
potential; this is the unorthodox 
aspect of the circuit. The plate of 
the constant -mu tube and the 
cathode of the variable -mu tube are 
thus left floating. The incoming 
signal directly controls the current 
through the constant -mu tube thus 
changing the cathode potential of 
the variable -mu tube (the change 
in potential at the plate of the con- 
stant -mu tube has no effect) . In 
this way the grid -cathode potential 
of the variable -mu tube adjusts 
itself to the operating point at 
which it passes the same current as 
the other tube. 

This action would suffice for pro- 
ducing an output proportional to 
the logarithm of the input were it 
not that the useful logarithmic 
range of the variable -mu tube lies 
in the microampere region whereas, 
for the same currents, a constant - 
mu pentode is nonlinear, having the 
characteristic shown in Fig. 1C. 
The current biasing resistor is 
therefore added to move the opera- 
tion of the constant -mu pentode 
into its linear region. 

Logarithmic Frequency Meter 

The basic circuit of a linear fre- 
quency meter of Fig. 2 (F. V. Hunt 

130 January, 1949 - ELECTRONICS 



FM SIGNAL GENERATOR 
Ti/pe 202 -li 41-216 Me. 

Additional coverage from 0.1-25 me. 
with accessory U.NI%'EITJ.'ER Type 203-B 

Shown above is an interior view of the 202-B Signal Generator RF 

assembly with shield cover removed. Heavy aluminum castings form 
the mounting base of this RF unit resulting in a compact and highly 
rigid structure. Girder type condenser frame construction, multiple 
rotor shaft grounding contacts, and welded interstage shield plates 
are but a few of the many design features of this unit which give 
added circuit stability. 

Designed to meet the exacting requirements set forth by leading FM and television 
engineers throughout the country, the 202-B FM Signal Generator has found widespread 
acceptance as the essential laboratory instrument for receiver development and 
research work. 

Frequency coverage from 54 to 216 megacycles 
is provided in two ranges, 54 to 108 megacycles 
and 100 to 216 megacycles. A front panel modu- 
lation meter having two deviation scales, 0-80 
kilocycles and 0-240 kilocycles, permits accurate 
modulation settings to be made. 

Although fundamentally an FM instrument, am- 
plitude modulation from zero to 50%, with meter 
calibrations at 30% and 50%, has been incor- 
porated This AM feature offers increased versa- 
tility and provides a means by which simultaneous 
frequency and amplitude modulation may be 
obtained through the use of an external audio 
oscillator. 

The internal AF oscillator has eight modulation 
frequencies ranging from 50 cycles to 15 kilocycles, 
any one of which may be conveniently selected by 

a rotary type switch for either amplitude or fre- 
quency modulation. 

The calibrated piston type attenuator has a 
voltage range of from 0.1 microvolt to 0.2 volt and 
is standardized by means of a front panel output 
monitor meter. 

The output impedance of the instrument, at the 
terminals of the R.F. output cable, is 26.5 ohms. 

AVAILABLE AS AN ACCESSORY 

is the 203-B Univerter, a unity gain frequency con- 
verter which, in combination with the 202-B instru- 
ment, provides the additional coverage of commonly 
used intermediate and radio frequencies. 

R.F. Range: 0.4 mc. to 25 mc. 

R.F. Increment Dial: 250 kc. in 10 kc. 
increments. 

R.F. Output: 0.1 microvolt to 0.1 volt. Also 
approximately 2 volts maximum (un - 
calibrated). 

For further information write for Catalog E 

UNIVERTER 

Type 203-8 

DESIGNERS AND MANUFACTURERS OF THE "O" METER ... Ox -CHECKER . .. FREQJENCY MODULATED SIGNAL 

GENERATOR . . . BEAT FREQUENCY GENERATOR ... AND OTHER DIRECT READING TEST INSTRUMENTS 
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A Direct -Reading Frequency Meter, 
Review of Scientific Instruments, 
p 43, Feb. 1935) can be slightly 
modified to give logarithmic re- 
sponse by replacing the output 
resistor with a metallic rectifier. 
The action of this type of frequency 
meter is to produce uniform pulses 
of current through the output load 
every time the input wave reverses 
polarity. Thus the pulse rate is pro- 
portional to the incoming audio 
frequency. 

The characteristic of metallic 
rectifiers is logarithmic within a 
limited, but, for this application, 
sufficient range. However, because 
in this circuit the rectifier is being 
used as a current operated device, 
the voltage drop across the rectifier 
must not react on the driving cir- 
cuits; that is, the impedance of the 
rectifier must always be small com- 
pared to that of the driving cir- 

AMPLIFIE R 

(CONSTANT MU) 

INPUT 

LOAD 
(VARIABLE MU) 

+70 V 

+200V 

LOG 
OUTPUT 

BIAS NG 

RESISTOR 

-(B) 

4-GRID VOLTS 0 

I000 f IIIII16 
41111131111NZ 

O. w 
3 

0.01 t 31.111.1". 
0.001 Ja M 11111 

10 

-.-GRID VOLTS 0 

4 

W 

á 
á 

FIG. 1-Balancing voltage developed by 
variable -mu tube acting as load gives 
amplifier a logarithmic amplitude response 

cuit. By adjusting the magnitudes 
of the integrating capacitors and 
the two diode driving resistors, the 
constant -current condition can be 
fulfilled. Because of the tempera- 
ture coefficient of metallic rectifiers, 

Traveling -Wave Amplifier Tube Demonstrated 
DEVELOPMENTAL traveling -wave 
tubes in which noise factors of 20 
decibels are obtained were demon- 
strated at the recent exhibition of 
the Physical Society in London, 
England by Standard Telephone & 

Cables, Ltd., an IT&T associate. 

The tube in the illustrated equip- 
ment operating with a beam poten- 
tial of 1,400 volts and giving 100 
milliwatts output, amplifies a total 
bandwidth of about 1,400 mega- 
cycles. Experimental tubes with a 
noise factor of 13db have been made. 

Traveling -wave amplifier tube in foreground is operated in waveguide circuit to 
gain from 20 to 30 db within plus or minus 1.5 db from 8.0 to 8.3 cm 

give a 

SUBSTITUTE 
RECTIFIER 

(TYPE PASS 
ING IMA AT 
5V) FOR RE- 
SISTOR 

BALANCED__ 
INPUT 

' 

DRIVING 
RESISTORS 

OUTPUT 

FIG. 2-By adjusting frequency meter cir- 
cuit so that it has a constant -current output 
to a metallic rectifier, it is logarithmic 

the output may drift as much as 
two octaves while the meter is 
warming up, hence a calibration 
system is incorporated in the com- 
plete equipment both as a conven- 
ience and to guard against this. 

Transistor Characteristics 
THE PHYSICAL AND ELECTRICAL 

properties of the transistor semi- 
conductor amplifier were discussed 
at a joint meeting of the New York 
sections of the IRE and AISE. 
William Shockley of the Bell Tele- 
phone Laboratories described the 
theoretical background of tran- 
sistors (ELECTRONICS, p 69, Sept. 
1948) and J. A. Becker, also of the 
Bell Labs, presented their electrical 
characteristics as summarized be- 
low. 

Static Characteristics 

Figure 1 shows the relationship 
between emitter (input) and col- 
lector (output) circuits in which 
collector voltage is plotted against 
collector current for constant values 
of emitter current (solid curves) 
and for constant values of emitter 
voltage (dashed curves). The solid 
curve for zero emitter current is 
the familiar diode characteristic of 
the collector. The other curves 
show how the emitter affects this 
characteristic. The amplifying 
action ran be seen by noting that, 
for constant collector voltage, the 
collector current increases more 
than the causal increase in emitter 
current. This current amplification 
plus the voltage amplification re - 

(Continued on p 164) 
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NEW: 
VARGLAS TUBING 

Impregnated with 

. 

more \ 
FlEX1Rlg 

This new tubing with a new synthetic coating of General 
Electric Permafil on Fiberglas braid is ... 

PERMAFIL 

So FLEXIBLE that it can be twisted, bent, wrapped, tied in knots ... 
without cracking or peeling. 

So TOUGH that severe use will not destroy its dielectric property - 
7000 volts. 

So HEAT -RESISTANT that it will withstand high temperatures and 
can be after -treated in baking and varnishing operations. 

CORPORATION 
Makers of 

Electrical Insulating 
Tubing and Sleeving 

Made in standard colors, in a wide range of sizes. It is 
available in coils-so that you can cut the exact lengths 
you need, without waste. 

And ... this is a premium tubing at a reasonable price. 
Send coupon for free sample and full information. r 
I 

I 
Name 

Company 

Street 

City Zone State 

I_ IAMB BRIM _____i__ 
VARFLEX Corporation, 308 Jay St., Rome, N. Y. 

Please send me full information as well as a free sample of your new 
Varglas Tubing impregnated with G. E. Permafil. I am particularly interested 
in samples suitable for 
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NEW PRODUCTS 
Edited by A. A. McKENZIE 

STL Parabolas 
ANDREW CORP., 363 East 75th St., 
Chicago 19, Ill. A new series of 
high -gain parabolic antennas de- 
signed for use in the 920 to 960 -mc 
f -m relay band is available with 

dish diameters of two, four, or six 
feet. Field gains over a half -wave 
dipole are respectively 10, 15, and 
20 db. Input impedance is 51.5 
ohms and i -in. air coaxial line is 
recommended. Write for Bulletin 
902. 

Musical Instrument Tuner 
C. G. CONN LTD., Elkhart, Ind., 
has introduced the Lektro Tuner, 
an electronic device for tuning 
musical instruments. The unit, 

can produce by means of vacuum 
tubes two tone qualities, oboe and 
flute, at musical A or B flat. 

Subminiature Diode 
RAYTHEON MFG. CO., Newton, Mass. 
Type CK5704/CK606BX is a sub- 

miniature diode with character- 
istics similar to those of one-half 
of a 6AL5. Resonant frequency is 
over 1,200 mc. The tube has a 
6.3 -volt 150 -ma heater and is in- 
tended for applications up to a 
few hundred megacycles where 
very small size is important. 

Bar -Dot Generator 
TEL-INSTRUMENT CO., INC., 50 Pat- 
erson Ave., East Rutherford, N. J. 
Type 2000 bar and dot generator 
provides signals needed for adjust- 
ment of horizontal and vertical 

sweep linearity of television re- 
ceivers. The apparatus provides 
standard blanking, vertical bars 
only, vertical and horizontal bars, 
or complete dot pattern. 

Tele Slide Projector 
GENERAL ELECTRIC CO., Syracuse, 
N. Y. A new slide projector, type 
PF -3-C, for use in television stations 
will accept standard slides, cards, 

and strips. The projector has dual 
lenses and provides for dissolves. 
Light intensity is between 10 and 
15 foot-candles. 

Multichannel Switch 
APPLIED SCIENCE CORP., Princeton, 
N. J. A subminiature multichannel 
mechanical switch includes two- and 
four -pole switches each pole of 

which has 15 channels. Sampling 
rates up to 3,000 rpm can be 
obtained. 

Modulation Monitor 
HAZELTINE ELECTRONICS CORP., 58- 
25 Little Neck Parkway, Little 
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.......e 

RAYTHEON PRESENTS 

Video Output Amplifier 

Wide Band RF Amplifier 

Wide Band IF Amplifie 

RF Class C. Amplifier 

Class C. Frequency Multiplier 

Computer Switch Operation 

For His h E icienc with Low Plate Voltage Supplies 

Note the low voltage "knee" on the chart. The design 

factors of low triode mu and optimum beam plate shapes 

combined with high mutual conductancegt 
efficiency video output tube. It produces ample video 

put voltage with a 120 volt plate supply. 

The design of this new tube makes it particularly useful 

for high signal level operation in some of the extremely wide 

band IF amplifiers of special military equipment. It may be 

just the ticket for your low power Class C RF amplifiers 

and multipliers, too. 

3/4" 
max. 

11 
S 

BOTTOM VIEW 

The Raytheon 6AN5 
Direct Interelectrode 

Grid #1 to Plate 

Input 

Output 

Plate Dissipation 

Transconductance at 
35 ma. Ib 

Capacitances: 

0.075 uuf. max. 

9.0 

4.8 

1.70 watts 

8000 umhos 

NOW AVAILABLE 
FOR IMMEDIATE DELIVERY 

Write for Data Sheets giving complete information on 

this and many other Raytheon Special Purpose Miniature 

and Subminiature Tubes. 

Available Soon - the Raytheon Type CK5656 Mini- 

ature Twin Tetrode with a plate dissipation rating of 3.5 

watts per unit - for push-pull RF receiver or transmitter 

amplifier service up to 400 megacycles. 

ON RAYTHEON MAN11F 

1`.t rellesrçe in ePlecltof:sN 
Newton 58, Massach 

RADIO RECEIVING TUBES SUBMINIATURE TUBES SPECIAL PURPOSE TUBES MICROWAVE TUBES 
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Neck, N. Y. In the line of tele- 
vision test equipment described in 
bulletin 14 is the model 1323 modu- 
lation monitor receiver. This equip- 
ment facilitates study of the modu- 
lation envelope of the video carrier 
waves of all television broadcast 
stations. By its use the receiver 
permits measurement of modulation 
depth of any portion of the com- 
posite television signal from ap- 
proximately two lines to slightly 
more than a complete field. 

Rotary Tap Switches 
COLE INSTRUMENT CO., 1320 South 
Grand Ave., Los Angeles 15, Calif. 
Model 24 switches are precision, 

multipoint devices for commercial, 
industrial, and laboratory use. 
They are available from 2 -contact 
single -deck types up to 24 -point, 
six -deck models. Maximum load is 
about 40 amperes, and resistance is 
constant over long periods. 

Ultrasonic Gage 
BRANSON INSTRUMENTS INC., Dan- 
bury, Conn. The new model 
FMSS-5 Audigage thickness de- 

tector contains new features such 
as instrument indication (for use 
in noisy locations) adjustable 
frequency -modulation (facilitating 
measurement of seriously corroded 
parts), permeability tuning unit, 
and increased frequency range for 
measurement of steel down to h 
inch. Normally battery powered, 
the unit can be furnished for a -c 

power if desired. 

Midget Meter 
INTERNATIONAL INSTRUMENTS, INC., 
331 East Street, New Haven 11, 

Conn. New small meters having a 

scale 
diameter of only one inch. The 
instrument is watertight and 
mounts by means of a threaded 
ring. 

arc oP 270 degrees have a 

Pulse Generators 
RAYMOND M. WILMOTTE INC., 1469 
Church St., N. W., Washington 5, 

D. C. Two pulse generators, models 
P55 and P54, cover the repetition 
frequencies 60 cycles to 100 kc. 
Pulse widths down to 0.75 and up to 
70 microseconds are available. The 
units are designed as the founda- 
tion of control equipment. An ex- 
tensive brochure is available. 

Tone Oscillator 
TOKYO COMMUNICATION ENGINEER- 
ING Co., LTD., 351 Kitashinagawa 
6-Chome, Shinagawa-ku Tokyo, 
Japan. The Clear Tone generator 
comprises a microphone hummer 
with a loudspeaker cone mechanic- 
ally coupled to the reed. Five milli- 
amperes from a 1.51 -volt battery is 
sufficient to operate. The unit illus- 
trated operates at 600 cycles and 

can be used as a sound source, as 
an annunciator, code practice os- 
cillator, or similar device. Fre- 
quency can be adjusted over about 
10 -percent range. 

Midget Relays 

THE POTTER & BRUMFIELD SALES 
Co., 549 W. Washington St., Chi- 
cago 6, Ill., has made available the 
Series MTA telephone -type relays 
for a -c operation up to 220 volts, 
60 -cycles. They are fitted with 

twin palladium contacts which will 
carry approximately 2 amperes non - 
inductive load and are available in 
single- or double -spring stack with 
any contact combination up to 12 
springs. 

Sonic Analyzer 
PANORAMIC RADIO CORP., 92 Gold 
St., New York 7, N. Y. Model AP -1 
sonic analyzer automatically sepa- 
rates the frequency components 
constituting a complex audio wave 
and simultaneously measures their 
frequency and amplitude on a c -r 
tube screen. Frequency range is 
from 40 to 20,000 cps. Input voltage 
range is from 500 p.v to 500 volts, 

(continued on p 176) 
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Testing -1, 2, 3 

Testing -1, 2, 3 

Testing -1, 2, 3 

Here's how continual testing 

assures consistent, uniform, 

and lasting quality in 

everyaudio * 

THE real test of any recording disc is its performance on the job-the fidelity 
of reproduction, both at the time of recording and years after. And, to make 

sure that Auntoniscs will pass this test every time, they are continually checked 
and tested in manufacture - from raw material to finished product. Here are some 
of the control measures that are responsible for AUDIODISC leadership in every 
field of sound recording. 

All incoming lacquer materials are tested 
for: 

1. Chemical purity 

2. Uniformity 

3. Physical properties 

Each lacquer mix is tested before going 
into production: 

1. For solids 

2. For viscosity 

3. A test coating is made and checked 
for frequency response, surface noise, 
wear and thread throw 

Coating process checks throughout the day 
by plant engineers: 

1. Temperature control 

2. Humidity control 

3. Evaporation rate and final cure 

Final inspection of finished discs: 

Audiodiscs are manufactured in the U.S.A. under e 

Audio Devices, Inc., 444 
EXPORT DEPT: ROCKE INTERNATIONAL, 13 

1. Visual grading by trained inspectors 

2. Spot checking by chief inspector 

3. Production discs tested for surface 
noise, wear and thread behavior at 
regular intervals 

Final evaluation - on all production: 

1. Comparison with competitive discs 

2. Ageing effect - before and after 
recording 

3. Effects of storage under varying 
climatic conditions 

In addition, sample discs of each day's 
production are filed by serial number, with 
the complete history of actual recording 
behavior under controlled conditions. This 
practice, which has been followed for the 
past 10 years, has helped us make many 
refinements and improvements in lacquer 
formulation and control. 

If you want to be SURE of matchless 
recording quality - ask your dealer for 
AUDIODISCS. 

°Reg. U.S. Pat. Off . 

xc!uslre license from PYRAL, S.A.R.L., Paris. 

Madison Ave., N.Y. C. 

f:Asy lOTIt STREET, NEW YORK 16, N. Y. 
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NEWS OF THE INDUSTRY 
Edited by WILLIAM P. O'BRIEN 

Chicago Conference Report 

OVER 2,000 ENGINEERS, managers, 
and students in the field of elec- 
tronics attended the 1948 National 
Electronics Conference which was 
held November 4, 5, and 6 at the 
Edgewater Beach Hotel in Chicago. 

A total of 64 technical papers on 
electronic research, development 
and application were presented at 
the conference, in technical ses- 
sions held three -at -a -time. 

Anton J. Carlson, Professor 
Emeritus, Department of Physiol- 
ogy, University of Chicago, spoke 
on "Science, Industry, and the Fu- 
ture of Man" at the initial luncheon 
meeting on Thursday. The talk cen- 
tered around the effects of modern 
medicine and war on the world's 
population and the necessity for in- 
creasing productivity to meet the 
evergrowing demands brought 
about by an expanding civilization. 

Donald G. Fink, editor of ELEC- 
TRONICS, was the speaker at the Fri- 
day luncheon meeting, the topic 
being "The Decline and Fall of the 
Free Electron." This talk dealt with 

present and future trends affecting 
the field of electronics. 

The conference, along with the 
associated commercial show by ap- 
proximately seventy exhibitors, was 
under the joint sponsorship of the 
Illinois Institute of Technology, 
Northwestern University, Univer- 
sity of Illinois, the American Insti- 
tute of Electrical Engineers, and 
the Institute of Radio Engineers. 
On Friday evening Radio Corpora- 
tion of America presented a large - 
screen television demonstration. 

IRE-RMA Fall Meetings 
Move to Syracuse in 1949 
THE TWENTIETH annual Rochester 
Fall Meeting of members of the 
IRE and the RMA Engineering De- 
partment was held Nov. 8-10 at the 
Sheraton Hotel in Rochester, New 
York. 

At the Tuesday night banquet 
meeting, Dorman D. Israel of the 

Emerson Radio and Phonograph 
Corp. received the RMA award for 
his work in connection with the ad- 
vancement of radio broadcasting. 

In a talk entitled "What's When 
With America," consulting engineer 
Ken Jarvis made a series of predic- 
tions for the future of the industry. 
He announced that in his opinion, 
television would practically elimin- 
ate a -m and f -m broadcasting in 
about 5 years. 

At the meeting it was announced 
that future Fall meetings of the 
group will be held in Syracuse in- 
stead of Rochester because of the 
limited facilities of the latter city. 
It was also decided that exhibits 
would be eliminated from future 
meetings. 

IRE Elections 
NEWLY ELECTED officers of the IRE 
and their terms of office have been 
announced as follows: 

Stuart L. Bailey, president 
(1949), is a consulting engineer and 
partner of the firm of Jansky and 
Bailey, Washington, D. C. 

Arthur S. McDonald, vice- 
president (1949), is presently chief 
engineer of the Overseas Telecom- 
munication Commission, Sydney, 
Australia. 

Directors -at -large (1949-1951) 

NAVAL ORDNANCE GLASS HOUSE 

Nearly two acres of exterior glass provide daylight illumination for civilian technicians in the Navy's new six -story Ordnance -Electronics 
and Optical Building, San Francisco. Building contains an escalator extending from main to third floors, and a 39 -foot outrigger crane 
capable of a 15 -ton lift from railroad track at ground level. In the radio and repair section (right), all marine communications equipment 

is overhauled and tested 
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FREQUENCY METERS 

UHF EQUIPMENT 
DEVELOPED DESIGNED PRODUCED 
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FREQUENCY STANDARDS 
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We are prepared to assist you with any phase of U.H.F. 

work from idea to finished product ... either in the 
development of new products or the improvement of 

old products. Precision work and low unit cost are 
based on specialized U.H.F. technique and production 
methods acquired by years of practical experience. 

Literature... Information 

A resume of LAVOIE 

facilities may be had 

if you will request one 

on your Letterhead. 

ciiveieZdwitabeied, 
RADIO ENGINEERS AND MANUFACTURERS 

MORGANVILLE, N. J. 

Specialists in the Development and Manufacture of UHF Equipment 
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are William L. Everitt, professor 
and head of the department of elec- 
trical engineering, University of 
Illinois, and Donald G. Fink, editor 
of ELECTRONICS. 

Regional director (1949-1950) 
for the North Central Atlantic Re- 
gion-John V. L. Hogan; for the 
East Central Region-George R. 
Town, manager of engineering and 
research, Stromberg -Carlson Co., 
Rochester, N. Y.; for the Southern 
Region-Ben Akerman, chief engi- 
neer of WGST, Atlanta, Ga.; for 
the Canadian Region-Frank H. R. 
Pounsett, now chief engineer of 
the Stromberg -Carlson Co., Ltd., 
Toronto, Ont., Canada: 

Conference on H -F 
Measurements 
LATEST DEVELOPMENTS in high -fre- 
quency measurements are being 
presented at a conference spon- 
sored by the IRE, AIEE and the 
National Bureau of Standards, 
January 10, 11 and 12 in the Dept. 
of the Interior Bldg., Washington, 
D. C. 

Technical program is as follows: 

Monday, Jan. 10 
1:30 P.M.-Measurement of Frequency- 
E. I. Green of Bell Labs, presiding: 

Microwave Spectroscopic Frequency and 

Time Standards and Measurements, by 
Harold Lyons of National Bureau of 
Standards. 

Frequency Stabilization with Micro- 
wave Spectral Lines, by W. D. Hersh - 
berger of RCA Laboratories. 

Stabilization of Microwave Oscillators, 
by E. W. Fletcher of Harvard University. 

Superconduction Resonant Cavities- 
Measurements of the Surface Impedance 
of Normal and Superconductors at Low 
Temperatures and Microwave Frequen- 
cies, by E. Maxwell of National Bureau 
of Standards. 

A Stabilized Variable Frequency Oscil- 
lator for Precision Frequency Measure- 
ments, by L. F. Koerner of Bell Labs. 

The Measurement of Frequency in the 
Millimeter Bands, by John B. Hagen. 

Tuesday, Jan. 11 
9:30 A.M.-Measurement of Power and Attenuation-F. J. Gaffney of Polytechnic 
Research and Development Co., presiding: 

Power Sources for Microwave Measure- 
ments, by G. Hackley of Sperry Gyroscope 
Co. 

Bolometric Measurement of Microwave 
Power Over Broad -Frequency Bands, by Herbert J. Carlin of Microwave Research Institute. 

Microwave Metallized -Glass Attenua - 
tors, by Dr. John W. E. Griemsmann of 
Microwave Research Institute. 

A Method for Measuring the Effective 
Conductivity of Wires at Microwave Fre- 
quencies, by A. C. Beck and R. W. Daw- 
son of Bell Labs. 

X -Band Phase Shiftless Power Splitter. 
by H. J. Riblet of Submarine Signal Co. 

A Figure of Merit for Directional Cou- nters, by G. James of Sperry Gyroscope 
Co. 

Wednesday, Jan. 12 
9.30 A.M.-Measurement of Impedance- 
Hugh E. Webber of Sperry Gyroscope Co., presiding: 

A Precise Direct -Reading Phase and Transmission -Measuring System for Video Frequencies, by D. A. Alsberg and D. 
Leed of Bell Labs. 

Methods of Measuring Impedance and Voltage Standing -Wave Ratio at Micro- 
wave Frequencies, by F. Klawanik of Sperry Gyroscope Co. 

Generator Mismatch Measurement in Transmission Lines, by P. E. Gilmer of 
Bell Labs. 

A Method of Measuring Phase at Micro- 
wave Frequencies, by Sloan D. Robertson 
of Bell Labs. 

NAVY RADAR TESTED ON WIRE OCEAN 

' i: ,. 

An 18 -foot scale model Essex -type aircraft carrier is used to test equipment at the Navy's 
Electronics Laboratory, San Diego, Calif. While revolving on a turntable in the center of 
a wire -covered "ocean", the performances of the model's scaled -down radio and radar 

antennas are tracsd on plotting machines in the office at the rear 

MEETINGS 

JAN. 10-12: Symposium on 
high -frequency measurements, 
held by Instruments and 
Measurements Committee 
jointly with the IRE and 
National Bureau of Stand- 
ards, at Washington, D. C. 

JAN. 22: IRE New York Section 
television symposium, Engi- 
neering Societies Building, 
New York City. 

MARCH 7-10: IRE annual con- 
vention, Hotel Commodore 
and Grand Central Palace, 
New York City. 

APRIL 6-12: 27th annual con- 
vention of the National Asso- 
ciation of Broadcasters, Ste- 
vens Hotel, Chicago. 

APRIL 11-15: Sixth Western 
Metal Congress and Exposi- 
tion, Shrine Auditorium, Los 
Angeles, Calif. 

MAY 16-20: Radio Parts Indus- 
try Trade Show and RMA 
Silver Anniversary Conven- 
tion, Hotel Stevens, Chicago. 

Dielectric Measurement Techniques in 
the UHF Region, by W. B. Westphal of 
MIT. 

A Null Type of Impedance -Measuring 
Device in the UHF Range, by J. F. Byrne 
ofMeasurement 

of the Electrical Char- 
acteristic's of Quartz -Crystal Units by Use 
of a Bridged -T Network, by Charles H. 
Rothauge of The Johns Hopkins Uni- 
versity. 
2:00 P.M.-Measurement of Noise, An- 
tenna Measurements-H. A. Wheeler of 
Wheeler Laboratories, Inc., presiding: 

Reduction of Cable Reflections in An- 
t nna Pattern Measurements, by E. Fubini 
of AIL. 

Program of Instrumentation for An- 
tenna Measurements, by L. C. Van Atta 
and O. A. Tyson of NRL. 

Measurement of Artificial Dielectrics for 
Microwaves, by W. E. Kock of Bell Labs. 

Microwave Noise Sources, by I. Mirman 
and J. H. Vogelman of Watson Labora- 
tories, and R. H. George of Purdue Uni- 
versity. 

Measurement of Noise Interference 
Caused by Radar Equipments, by J. R. 
Logie, Jr. of Bell Labs. 

Transmission -Line Method for Measur- 
ing Sensitivity of Receivers with Loop 
Antennas, by C. E. Kilgour of Crosley 
Radio Corp. 

IRE Awards and Citations 
THREE MAJOR decisions and numer- 
ous citations were recently ap- 
proved by vote of the IRE Awards 
Committee. The Morris Liebmann 
Memorial prize will be awarded to 
C. E. Shannon for contributions to 
the theory of the transmission of 
information in the presence of 
noise. The Medal of Honor goes to 
Ralph Bown for extensive contribu- 
tions to the field of radio and for 

(Continued on p 204) 
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UP TO WIRING PEAK! 

LOW MOISTURE -ABSORBTION FACTOR 

SURPASSING ELECTRICAL PROPERTIES 

INCREASED RESISTANCE TO ABRASION 

FREE STRIPPING 

EASE OF HANDLING 

CONTROLLED SPACE FACTOR 

UNAFFECTED BY OZONE, SUNLIGHT, ELECTRO -CHEMICAL 

INFLUENCES, AND MOST OTHER NORMAL DESTRUCTIVE FACTORS 

Electrical Insulation Performance 
takes a fee/ with new 

TURBOTHERM LASTIC INSULATED WIRE 
Beyond which TURBOTHERM Insulated Wire, 

available with solid or stranded copper conduc- 

tor, offers a flexible, assembly -facilitating process. 

This means production -time economy right at 

your own line and bench -manufacturing points. 

Your requirements of insulated wire within the 

gauge range of No. 14 down to No. 30 can be 

most advantageously served by TURBOTHERM. 

Ask for samples and become convinced. 

Underwriters Laboratories Approved for 80 de- 

gree C. Appliance, Radio Hook-up and Instru- 

ment Wire; T. F. and T. F. F. for decorative wall 

brackets and candlelabra lighting fixtures, and 

small electrical tools and controls, where 

operation in oil at 60 deg C. is a requisite. 

WILLIAM BRAND & COMPANY 
276 FOURTH AVENUE, HEW YORK 10, N. Y.-325 W. HURON STREET, CHICAGO 10, ILL. 

OIL TUBING SATURATED SLEEVING VARNISHED CAMBRIC PAPER AND TAPE MICA AND MICA PRODUCTS 

New Headquarters for UNTREATED COTTON SLEEVING by virtue of our acquisition of the 

Tubular Braiding Division of INTERNATIONAL BRAID CO., Providence, R. I. 
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PICTURE OF A COMPLETE YEAR'S 

ADVERTISING CAMPAIGN IN ... . 
FOR MANUFACTURERS OF ELECTRONIC AND 

The 12 monthly issues of electronics and the 

Editorially, the 12 monthly issues of ELECTRONICS bring to its more than 30,000 subscribers 
authentic and complete reviews of technical developments and applications vital to all whose 
interests lie in any phase of the vast aspects of the electronic industry. Because this technical 
coverage is so complete and timely - because ELECTRONICS has been outstanding in its field 
for better than a decade and a half, design engineers of all types, and management, consider it 
essential to their work. 

Manufacturers have learned, either by observation or through conversation with their own 
engineers, of the industry -wide acceptance and coverage of ELECTRONICS. To them, as well as to 
engineers, its leadership has been, and is an accepted, proven fact. 

It follows, therefore, that there is no better place for a manufacturer to tell his product story - each month - than in the publication read by users of his products. Manufacturers are certain 
of reaching old customers and prospects or developing new ones. Inquiries from ELECTRONICS' 
advertising develop new applications and new markets in industries other than are presently 
utilizing a manufacturer's products. Advertising is certain of careful readership - where it will 
do the most good in terms of eventual sales. The reason, therefore, that more manufacturers 
names, both big and small, are regularly seen in the advertising pages of ELECTRONICS. 

electronics - 9.e. RECOGNITION - 
A McGRAW-HILL PUBLICATION 330 WEST 42nd ST. NEW YORK 18, NEW YORK 



 

electronics 
INDUSTRIAL CONTROL EQUIPMENT 

1Af nd 
T /t!q[S 

SECTION 

a 

Mid -June issue of the BUYERS' GUIDE 

&«lçee NOW 
FOR THE 1949 

a 

13 
ISSUES OF 

electronics 

The Buyers' Guide serves several distinctly different functions than those of the month- 

ly issues of ELECTRONICS. First: It is accepted and used as the only complete reference 

book in the industry. Secondly: It includes a "where -to -buy -it" function in the carefully 

compiled Directory Section. Thirdly: Its catalogue -type of advertising provides design engi- 

neers with technical data on ALL of the manufacturers' products. In this respect it serves 

as a condensed summary of the advertising in the 12 monthly issues and permits a manu- 

facturer to catalogue his entire line in one issue. Lastly: It saves valuable time for the busy 

engineer in locating data on a particular component he is designing into some equipment. 

These are only a few of the many exclusive features of this recognized reference book. 

They are, however, the basic reasons for the long and important list of Buyers' Guide 

advertisers and its wide use by both management and engineers. 

Plan now to use it in any campaign designed to sell electronic and industrial control 

equipment manufacturers. Keep in mind that this one issue is used throughout the year - 
that it is the only complete reference book on product data and product source. As conclu- 

sive proof a manufacturer can quickly determine its wide and valuable use by simply 

questioning his own engineering staff. 
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D. C. AMPLIFICATION 

at moderate cost 
The Microsen Balance principle, developed in our 

electrical instrument laboratory, makes possible for 

the first time at moderate cost, a D. C. Amplifier 

incorporating High Stability, Fast Response, Isolated 

Input, and Versatility. 

Models available include Voltage, Current and 

Potentiometer Type Amplifiers, Direct Current Con- 

verters, Direct Current Transformers, and Engi- 

neered Designs to meet special requirements. 

Line voltage variations of 15% cause output 

changes of less than .5%. No mechanical rectifiers 

or choppers. Standard tubes. Time constant from 

.001 to .2 seconds. Drift less than 5 Microvolts per 

day. Not affected by temperature variations. 

May we send you our bulletin 143-E. 

MAXWELL 
a 

3fM12 
TRADE MARK 

P 

MICROSEN 
D. C. AMPLIFIER 

A Product of 

MANNING, MAXWELL & MOORE, INC. 
BRIDGEPORT 2, 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. 

TUBES AT WORK 
(continued from p 128) 

matic control-a voltage varying 
with moisture content, derived 
from the Drimeter, and a voltage 
varying with drying machine speed, 
obtained from a small alternator 
belted to the machine. The control 
unit applies a speed correction to 
the machine that is proportional to 
deviation from desired moisture 
content. The higher the speed of 
the machine, the more frequent are 
corrections in speed. The control 
becomes inactive if the machine 
stops or if the yarn or fabric runs 
out, and is insensitive to wet 
patches such as are produced by 
damp seams. 

Installation of this moisture 
meter has increased the output of 
slashers or driers an average of 
about 25 percent through elimina- 
tion of overdrying; drying only to 
normal moisture content also saves 
fuel and power, lowers operating 
costs and improves quality of 
fabrics. 

Also exhibited was a portable 
battery -operated moisture tester 
for sampling rather than continu- 
ous measurements. Electrodes in 
a gun unit are pressed against the 
textile material under test, and 
moisture content is evaluated by 
measurement of volumetric re- 
sistance and dielectric properties. 
Readings of the 50 -microampere 
indicating meter are converted to 
percentage moisture by reference to 
calibration charts. The instrument 
can also be obtained with a direct 
reading scale calibrated for a spe- 
cific material by the manufacturer, 
Moisture Register Co. of Alhambra, 
California. 

A laboratory -type instrument for 
measuring moisture regain of fab- 
rics was exhibited by Seedburo 
Equipment Co. of Chicago. This 
Steinlite moisture tester employs 
electronic circuitry to provide an 
accuracy within 0.25 percent, but 
requires weighing of a sample of 
the bulk material prior to insertion 
in a cell for compression to a 
definite volume. 

Thread Diameter Measurement 

Yarn or thread run through the 
slot of the SERC Electron Microm- 
eter at speeds up to 800 ft per 
min or even higher is checked for 
size and denier variations instantly, 
continuously and with high accu - 
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What makes BENDIX* dynamotors 
SO MUCH BETTER? 

For the answers look inside! 

wwlir 
END BRACKETS COMMUTATORS 
Die-cast aluminum for 
strength and light weight. 

SHAFT 
Precision machined for 
accurate bearing fit. 

BEARINGS 
New Departure, SKF, or 
Fafnir ball bearings, lubri- 
cated with government 
approved lubricants. 

BRUSHES 
Specially selected for each 
type of dynamotor to insure 
greatest brush life and good 
commutation. 

POLE SHOES / 
Special electric -grade steel 
with flared tips to smooth 
out flux changes. Pole 
assemblies are easily re- 
movable. 

Finest grade, hard -drawn, 
mica insulated copper, pre- 
cision machined and undercut 
for good commutation, long 
brush and commutator life, 
and low ripple. ARMATURE 

Hand -wound by skilled 
armature winders with 
primary winding in bot- 
tom of slot to insure 
guaranteed ripple value 
of less than 1 per cent. 
Balanced to .0002 ounce 
inches. 

FIELD COILS 
Pre -formed, impregnated, 
and baked for long life. 

ARMATURE 
LAMINATIONS 
Special electric -grade 
steel, random stacked to 
obtain maximum mag- 
netic characteristics. Slots 
are skewed to smooth 
abrupt flux changes. 

RED BANK DIVISION 
BENDIX AVIATION CORPORATION 

I. A....,. ,rmbel "G" derofe, ,moolh griad. TDDI AEI. MET 

2. All tinned, .o ,T bº notional icon dots I fir. 
3. All ..-lol.on,hip, on d,w° rent be held w 

.1. loloron,er en dimo of perdlel te,, e,, lo, ,ii 
only 

It Pays to buy Quality . 

and no finer Quality Dynamotor 
is available than a 

BENDIX DYNAMOTOR 

Dynamotors Inverters Convertors D.C. Motors Carbon Pile Voltage Regulators 

RED BANK DIVISION of nd¡r 
CORPORATION AVII 

Export Sales: Bendix International Division,Ar 
e 

72 Fifth Avenue, New York 11, New York 

*TRADEMARK 

TEMPERATURE RISE -40° C. 

STARTING TIME-.03 seconds (or less if specified). 

VIBRATION RESISTANCE-Will withstand .03 inches (.06 total excur- 
sion) between 10 and 60 c.p.s., without special mounts. 

TEMPERATURE RANGE-Will operate through ambient range of -55`C 
to -1-85°C. 

ALTITUDE-Will operate normally to 20,000 feet and higher if special 
altitude brushes are specified. 

CAA APPROVAL-All Bendix dynamotors are capable of meeting 
Civil Aeronautics Authority type Certification tests and are in use 
by major, scheduled airlines and government services. 

INSPECTION AND TEST-All Bendix Dynamotors are carefully inspected 
in every step of production. Every unit receives a six to twelve hour 
run-in, depending on type, to insure proper brush seating. 
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1 8/li/ON to ONE/ 

SPECIFICATIONS 

BALLANTINE MODEL 300 
ELECTRONIC VOLTMETER 

RANGE: .001 to 100 Volts, r.m.s. 
(.00001 to 10,000 Volts, with ac- 

cescories) 

ACCURACY: t 2% at any point on 
the scale. 

FREQUENCY: 10 cycles to 150,000 
cycles. 

STABILITY: Permanent calibration- 
unaffected by variation in line volt- 
age, tubes, etc. 

METER: Logarithmic Voltage scale and 
uniform decibel scale. 

AC OPERATION: Will operate on 105- 

125 Volts, 50-60 cycles. (Battery 
operated models also avai able) 

MODEL 220 DECADE AMPLIFIER 

MODEL 402 MULTIPLIER 

since 1935 

the only VOLTMETER 

featuring a simplified 

LOGARITHMIC 
SCALE 

MODEL 300 
ELECTRONIC 

VOLTMETER 

The Model 300 Voltmeter is a 
valuable tool for measurements 
in communication and "weak 
current" engineering. Its un- 
usual sensitivity, accuracy and 
stability make it ideal for work 
in the audio, carrier, and super- 
sonic ranges. Logarithmic meter 
indication assures uniform ac- 
curacy of reading over the whole 
scale while permitting range 
switching in decade steps. There 
is but one scale to read for all 
ranges. Output jack and output 
control are provided so that the 
voltmeter can be used as a high - 
gain stable amplifier. 

Accessories include Model 220 
Decade Amplifier, which supplies 
standardized gains of l0x and 
100x, and the Model 402 Multi- 
pliers which supply additional 
ranges of 1,000 and 10,000 Volts. 

Descriptive Bulletin No. 12 Available 

IIALLA1TI1E LABOIUTO1ll1S, INC. 

BOONTON, NEW JERSEY, U. S. A. 

TUBES AT WORK (continued) 

racy. The instrument can be coupled 
with high-speed charting devices 
to obtain permanent recordings for 
future study, or can be hooked to 
a counter that indicates the number 
of times the yarn diameter drops 
below a predetermined minimum 
thickness. A light source and pho- 
totube form the sensing element. 
This unit is manufactured by 
Standard Electronics Research 
Corp., New York, N. Y. 

Tensile Testing Instruments 

Application of a GE electronic 
constant -rate -of -load control unit to 
a pendulum -type tensile tester made 
by Scott Testers Inc. of Providence, 
R. I. minimizes variations in results 
due to operator errors, eliminates 
possibility of shock loading when 
starting a test, compensates for 
sample -to -sample variations in 
stretch characteristic, and com- 
pensates for inherent machine char- 
acteristics. The rotor of a selsyn 
turns with the pendulum arm to 
generate a voltage proportional to 
the sine of the angle traversed. 
This voltage is rectified, filtered, 
and applied to a resistor and capac- 
itor. The resulting voltage, propor- 
tional to rate of change of pendu- 
lum angle, is impressed on the grid 
of the phase -control tube of a 
standard electronic motor -control 
circuit serving the d -c driving 
motor of the tester. Operation of 
the control in providing constant 
loading is so fast that there is no 
trace of jerkiness in the pendulum 
motion. 

Constant rate of elongation dur- 
ing tensile testing is maintained by 
a servocontrolled amplidyne drive 
acting as a positional follow-up 
system in the Instron tensile test- 
ing instrument made by Instron 
Engineering Corp. of Quincy, Mass. 
The load applied to the sample under 
test is measured and recorded with 
high accuracy in four groups of 
ranges extending from 2 grams to 
1,000 pounds full scale, by means of 
a precision electronic weighing sys- 
tem using strain gages on the 
upper jaw as sensing elements. 
Load variations due to changes in 
the properties of the sample during 
elongation produce electrical sig- 
nals that are amplified and made to 
operate a high-speed graphic re- 
corder. The resulting curves reveal 
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For"var 

FORMVAR MAGNET WIRE, insulated with vinyl acetal 

resin varnish, is abrasion resistant. Under heavy wind- 

ing tension it elongates to the breaking point of the 

copper wire without cracking or rupture of insulation. 

The Formvar film will not become brittle after pro- 

longed exposure to high operating temperatures*. Space 

factor is identical with plain enamel. 

Formvar resists moisture and treating solvents such 

as petroleum naphtha and coal tar derivatives. In di- 

electric strength, it withstands 1000 volts per mil. 

(.001") of insulation. For complete detailed informa- 

tion on magnet wire and coils, write Anaconda Wire 

and Cable Company, 25 Broadway, New York 4, N. Y. 

or 20 N. Wacker Drive, Chicago 6, Illinois. 

LOOK TO 

48471 

*Based on AIEE temperature rating, this is 
a class A material capable of withstanding 
a "Hottestspot" temperature of 105° C which 
is a rise of 65° C over an ambient of 40°C. 

Iswqp.A 

FOR ENGINEERED MAGNET WIRE AND COILS 
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Space limitations in communications equipment 
call for a new form factor in crystal temperature 
stabilizers. Again, Bliley is first with the answer. 
The new TCO-1 is a miniaturized crystal oven 
which provides the high temperature stability 
necessary for precision performance. The TCO-1 
employs a Bliley type BH6 crystal unit which is 
mounted internally. With this combination, fre- 
quency stability maybe maintained within. 00019 
over a wide ambient temperature range. This 
crystal oven, with type BH6 crystal unit, is sup- 
plied at any frequency in the range 1-100 mc. 

OPERATING CHARACTERISTICS 
1. Temperature stability ±2°C from minus 50°C 

to plus 70°C. 
2. Operating temperature: 75°C. 
3. Rating: 6.3 volts, 5.5 watts. 

DIMENSIONAL DATA 

CRYSTALS 

TUBES AT WORK (continued) 

hysteresis changes in elongation 
properties as well as relaxation 
effects occurring with time after a 
fixed elongation. 

Power from Photocells 
THE BEHAVIOUR of barrier -layer 
photocells in a -c circuits and char- 
acteristics of the cells reveal that 
they have an important place in 
industrial electronics. In darkness, 
the cells act simply as rectifiers but 
when exposed to light they act as 
nonlinear conductors of current in 
both directions. This change can 
be used in designing photocell -oper- 
ated equipment and when so used, 
the cell is about 300 times more 
sensitive than when used as a 
detector of light. 

z 
U 

AREA 
3 SOCM 

700 
OHMS 

FIG. 1-Typical circuit for photocell and 
thyratron that supplies 88 milliwatts to 

operate the relay 

Although d -c can be used to in- 
crease the sensitivity of the cell, 
a -c is more satisfactory since heat- 
ing and hysteresis effects are very 
much less. 

Figure 1 shows a typical practi- 
cal circuit where the relay will drop 
out when the cell is illuminated. A 
typical set of values for this type of 
circuit it shown. 

In darkness it was found that 88 

milliwatts was generated in the coil 
and was ample to operate a relay 
with a large bank of springs. When 
the cell was exposed to an illumina- 
tion of 104 lux from an under -run 
lamp, the power fell to 3 milliwatts 
and the relay released. There was 
thus available a differential power 
of 85 milliwatts to operate the relay. 

With the same cell used in the 
usual self -generating manner and 
with a 700 -ohm meter the differ- 
ential output was only 0.3 milliwatt 
for the same illumination. 

Figure 2 shows a similar circuit 
to that in Fig. 1 but the relay will 
release when the illumination is 
removed. 

By arranging the relay to switch 

BAR & DOT GENERATOR 
A precise means for adjusting 
horizontal and vertical sweep line- 
arity of television receivers when 
used in conjunction with Standard 
Synchronizing Signal and Mono - 

scope Generator or other pattern 
or picture signal generator. Re- 
quires only 51/4" of standard rack 
space. Five convenient push -but- 
tons allow instantaneous selection 
of: Standard blanking Verti- 
cal bars only Horizontal bars 
only Vertical and horizontal 
bars Complete dot pattern. Has 
phasing control for adjustment of 
vertical bar position. Self con- 
tained regulated power supply. 

CRYSTAL CONTROLLED 
MULTI -FREQUENCY 
GENERATOR 
A 10 frequency, 400 cps modulated 
crystal controlled oscillator, ideal 
for production line adjustment of 
stagger tuned I.F. amplifiers in 
television sets. Available with crys- 
tals ranging from 4.5 to 40 mc. 
provided to exact frequency and 
in sequence specified by customer. 
Each frequency is immediately se- 
lectable by means of a push but- 
ton. Output attenuator range .5 
V to 500 microvolts. Self contained 
regulated power supply. 

Write for bulletins 2000 8 1900 

TEL Instilment Co. Inc. 
50 PATERSON AVE. 
East Rutherford, New Jersey 

RUtherford 2-9720 

BLILEY ELECTRIC COMPANY 
UNION STATION BLDG., ERIE, PA. 
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 , DUMONT 
GLASSITE 

COLD MOULDED 

CAPACITORS 
At last ... the only true moulded oil capacitor made with- 
out pressures or high heat assuring a long life capacitor. 
Made in sizes from .00005 to 1.0 MFD ... from 100 Volts 
to 10,000 Volts. 

Type P9M 
Miniature 

60° C to 100° C 

TYPE P9 

60° C to 100° C 

TYPE P9S 
Silicon oil 

60° C to 125° C 

DUMONT ELECTRIC CORP. 
MFRS OF CAPACITORS FOR EVERY REQUIREMENT 

308 DYCKMAN ST., NEW YORK, N. Y 

MINERAL OIL SECTION 

100% HUMIDITY OPERATION 

HEATPROOF . . . . 60 C TO 125 `C 

NO HIGH PRESSURE .... NO HEAT 

GREATLY INCREASED LIFE 

LEAD WIRE CANNOT PULL OUT 

e 

Write for 
Literature 

Now 
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THE RCA WO -60C general-purpose os- 
cilloscope is a portable type and is espe- 
cially designed to withstand rough usage. 
It features a ± 20% response from 1 cycle 
to 100 kilocycles ... exceptionally good 
phase characteristics ... fast changeover 
of CR tubes having different screen char- 
acteristics ... new 5 -inch CR tube pro- 
viding clearer trace ... saw -tooth sweep 
with uniform rise ... and stabilized am- 
plifier input circuits. 

The RCA WO -60C Oscilloscope has a 
wide range of applications ... is particu- 
larly useful for pressure measurements, 
vibration analysis, servo studies, velocity 
determinations, as well as audio and 
radio testing. 

Additional information on the RCA 
WO -60C Oscilloscope is contained in a 

Available from your RCA Test and 

esk 

bulletin available from your local RCA 
Test & Measuring Equipment Distributor 
or RCA, Commercial Engineering, Sec- 
tion 42 -AY, Harrison, New Jersey. 

SPECIFICATIONS 
DEFLECTION SENSITIVITY: 

Vertical Amplifier 
Horizontal Amplifier 

0 02 RMS volts/inch 
0 024 RMS volts/inch 

INPUT IMPEDANCE: 
Vert. or Hertz. Amp. 

I megohm shunted by 35 uuf. 

FREQUENCY RESPONSE: 

Sine Wave Flat * 10%; 5-80,000 cycles 
Flat 20%; 2-100,000 cycles 

Square Wave..No fit or overshoot 20-6000 cycles 

Sawtooth Time Base 3 to 30,000 cycles 
Power Supply 105/125 volts, 50/60 cycles 
Dimensions 14"high, 91/' wide, 19!"deep 

Measuring Equipment Distributor 

RADIO CORPORATION of AMERICA 
TEST AND MEASURING EQUIPMENT HARRISON, N. J. 

TUBES AT WORK (continued) 

FIG. 2-The relay releases when illumina 
tion is removed from the photocell 

in. various capacitors when it 
operates, the opening and closing 
time can be varied and the sensi- 
tivity to a small change of illumina- 
tion increased. 

Applying these cells to thyratrons 
is quite simple and Fig. 3 gives 
another typical circuit. Motors 1 

and 2 -might be the first of a series 
of motors in a grading machine. 
Each relay will operate at a differ- 
ent low level of illumination and 
both will be inoperative with much 
illumination. 

FIG. 3-Suggested circuit for operating a 
series of motors from different light levels 

More complete data for operation 
of the barrier -layer cells is given by 
J. A. Sargrove in Journal of the 
British Institution of Radio Engi- 
neers for May -June 1947.-J.H.J. 

Microwaves for 
Railroad Control 
USE of microwave beam radio, em- 
ploying frequency modulation on a 
frequency of 6,660 megacycles, is 
made by the Long Island Railroad 
for remote -control operation of 
some of the new electric power dish 
tributing sub -stations now being 
constructed as part of the railroad's 
$17,656,000 improvement program. 
Experiments are also being made 
for remote control of switches and 
signals as in Centralized Traffic 
Control and interlocking systems, 
the metering of electric power used, 
teletype and telephone communica- 
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Fr new simplicity, wide range, and high accuracy in the control of modern electronic circuits... 

f " Cutaway view of the elli 
HELIPOT (Model 
10 Turn- 13/4" Di- 

A- 

ameter) `_-- 

HE BEcKMA"\eilietalT 

(Trademark 
of the HELlcal 

Provides many times greater resistance control in 
same panel space as conventional potentiometers! 

IFYOU are designing or manufacturing any type of precision 
electronic equipment be sure to investigate the greater con- 

venience, utility, range and compactness that can be incorporated into 
your equipment by using the revolutionary HELIPOT for rheostat - 
potentiometer control applications...and by using the new DUODIAL 
turns -indicating knob described at right. 

Briefly, here is the HELIPOT principle., . whereas a conven- 
tional potentiometer consists of a single coil of resistance winding, the 
HELIPOT has a resistance element many timer longer coiled helically 
into a case which requires no more panel space than the conventional 
unit. A simple, foolproof guide controls the slider contact so that it 
follows the helical path of the resistance winding from end to end as 

a single knob is rotated. Result...with no increase in panel space 
requirements, the 1-IELIPOT gives you as much as 12 times' the control 
surface. You get far greater accuracy, finer settings, increased range- 
with maximum compactness and operating simplicity! 

COMPLETE RANGE OF TYPES AND SIZES 

The HELIPOT is available in a complete range of types and 
sizes to meet a wide variety of control applications ... 

MODEL A: 5 watts, 10 turns, 46" slide wire length, 7s/a" cose 
die., resistances 10 to 50,000 ohms, 3600° rotation. 

MODEL B: 70 watts, 15 turns, 140" slide wire length, 31/4" 
case dia., resistances 50 to 200,000 ohms, 5400° rotation. 

MODEL C: 3 watts, 3 turns, 131/2" slide wire length, 13/4" case 
dia., resistances 5 to 75,000 ohms, 1080° rotation. 

MODEL D: 75 watts, 25 turns, 234" slide wire length, 31/2" 
case dia., resistances 100 to 300,000 ohms, 9000° rotation. 

MODEL E: 20 watts, 40 turns, 373" slide wire length, 31/4" 
case dia., resistances 150 to 500,000 ohms, 14,400° rotation. 

Also, the HELIPOT is available in various special designs ... with 
double shaft extensions, in multiple assemblies, integral dual units, etc. 

Let us study your potentiometer problems and suggest how 
the HELIPOT can be used - possibly is already being used by others 
in your industry - to increase the accuracy, convenience and sim 
plicity of modern electronic equipment. No obligation, of course. 
Write today outlining your problem. 

Data for Model A, 13/4" dia. Helipot. Other models give even greater 
control range in 3" rase diameters. 

THE ileilpOt CORPORATION 

The inner, or Primary dial of the DUODIAL shows exact angular posi- 
tion of shaft during each revolution. The outer, or Secondary dial 
shows number of complete revolutions made by the Primary dial. 

A multi -turn rotational -indicating knob dial for use 

with the HELIPOT and other multiple turn devices. 

THE DUODIAL is a unique advancement in knob dial design. 
It consists essentially of a primary knob dial geared to a 

concentric turns -indicating secondary dial-and the entire unir is so 
compact it requires only a 2" diameter panel space! 

The DUODIAL is so designed that - as the primary dial rotates 
through each complete revolution-the secondary dial moves one divi- 
sion on its scale. Thus, the secondary dial counts the number of com- 
plete revolutions made by the primary dial. When used with the 
HELIPOT, the DUODIAL registers both the angular position of the 
slider contact on any given helix as well as the particular helix on 
which the slider is positioned. 

Besides its use on the HELIPOT, the DUODIAL is readily adapt- 
able to other helically wound devices as well as to many conventional 
gear -driven controls where extra dial length is desired without wasting 
panel space. It is compact, simple and rugged. It contains only two 
moving parts, both made entirely of metal. It cannot be damaged 
through jamming of the driven unit, or by forcing beyond any me- 
chanical stop. It is not subject to error from backlash of internal gears. 

TWO SIZES-MANY RATIOS 

The DUODIAL is now available in a 2" diameter model and 
soon will also be available in a new 434" diameter model for main 
control applications. Standard turns -ratios include 10:1, 15:1, 25:1 
and 40:1 (ratio between primary and secondary dials) . Other ratios 
can be provided on special order. The 10:1 ratio DUODIAL can be 
readily employed with devices operating fewer than 10 revolutions 
and is recommended for the 3 -turn HEL1POT. In all types, the primary 
dial and shaft operate with a 1:1 ratio, and all types mount directly 
on a V4" round shaft. 

SOUTH 

Send for this 
HELIPOT AND DUODIAL CATALOG! 

Contains complete data, construction de- 
tails, etc., on the many sizes and types of 
HELIPOTS...and on the many unique fea- 
tures of the DUODIAL. Send for your free 
copy today! 

PASADENA 2, CALIFORNIA 
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Special Shapes and Features? ... Tolerances within 
.0005" ... Let our experience in supplying precision 
small and medium sized gears with such features 
solve these production problems for you ... Ask for 
quotation on your job specifications. Circular 
on Request. 

MEMBER OF 

GEARS 
WITH 

SHAPES 

SPUR 

WORM 
SPLINE 
HELICAL 
SPROCKET 

STRAIGHT BEVEL 

GROUND THREADS 

JIG. 

1021 PARMELE STREET, ROCKFORD, ILLINOIS 

BASIC DECADE COUNTER 
To meet your specifications, basic decade counters are combined 

with electronic switching circuits by us to provide counters and 
timers for factory and laboratory. 

FEATURES 
Over 150,000 counts per second. Presetting switchable to any count. 
Elapsed time measured to less Simultaneous inputs to two or 

than 7 Micro Seconds. more decades. 
Decimal indication of count. -f- or - difference counts directly 
Number of decades specified. indicated. 
Ouput signals switchable to any Automatic sequencing of two or 

count. more counters. 
These and many other features are available at a price comparing favorably 

with stock counters. Send us your counting or timing problem for quotation. 
Production Control Equipment Engineered and 
Constructed to the Customer's Satisfaction. 

TUBES AT WORK (continued) 

tion and facsimile reproduction of 
written orders and messages. 

Two 4 -foot parabolic reflectors 
are installed on the roof of the 
Jamaica station building, 100 feet 
off the ground, and two similar re- 
flectors are mounted on a 60 -foot 
pole at Floral Park. One reflector is 
used for transmission and the other 
for reception of signals. The re- 
flectors were aligned between 
Jamaica and Floral Park by means 
of contour maps and the path was 
checked at night by means of flood- 
lights and a surveyor's transit. 

Four -foot parabolas installed on the roof 
of Jamaica station for beam t.ansmission 

and reception 

At Jamaica, transmitters, re- 
ceivers and associated devices are 
located in a small structure on the 
roof of the station building and 
linked to control and communica- 
tion devices in the third -floor office 
of the power director. From control 
panels there, switches in the Floral 
Park sub -station are operated, with 
a panel light flashing an indication 
that the operation has been carried 
out. 

For experimental purposes, sim- 
ilar remote control of switches and 
signals and the metering of electric 
current have also been done. Like- 
wise, the teletype and facsimile 
machines have been installed purely 
for demonstration. Radio control of 
sub -station switches at Floral Park 
and the attendant two-way voice 
communications are in regular 
operation. 

The beam from Jamaica to 
Floral Park is on a frequency of 
6,660 megacycles. The beam in the 
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14.'EXIRA JOMEIN/NG" 
thai rpel/rTOP PERFORMANCE 

t isn't chance that gives the hockey star 

his high goal average. A quick eye, ac- 

curate judgment and greater speed all com- 

bine to impart the "extra something" that 

spells top performance. 

Many elements, likewise, join forces to pro- 

duce the "Extra Something" that makes top 

performance possible in Seletron Selenium 

Rectifiers. 

Among these are correct design-quality 
of component parts maintained at highest 

standards - structural strength - precision 

methods of manufacture, quality control and 

final testing, insuring longevity and uni- 

formity. 

Our files contain many unsolicited testi- 

monial letters praising Seletron Rectifiers 
for their dependability. Let the experience of 

these satisfied users be your guide in the 

selection of a rectifying unit, for any AC to 
DC application. 

Seletron Selenium Rectifiers are available 
in a wide range of sizes, from high voltage 

power stacks to the low ma. types of the 
"Miniature Family." 

GUILT ON 

ALUMINUM 

MINIATURE SELETRON RECTIFIERS 

For assured dependable service in all Elec- 

tronic and Radio applications specify Seletron 

Miniatures. 

CODE 
NUMBER 5L1 5M1 5P1 5R1 501 

Current Rating 75 ma. 100 ma. 150 ma. 200 ma. 250 ma. 

Plate Height 

Plate Width 
1" 1" 1 3/16" 1 1 l2" 1 1/2" 

7/8" 1" 1 3/16" 1 1 '4" 1 1/2' 

Write today for catalog. Address Dept. ES -13 

SELETRON DIVISION 
(WI RADIO RECEPTOR COIrIPE1NY, INc. 

Since 1922 in Rodio and Electronics 

251 WEST 19TH STREET. NEW YORK 11, N. Y. 
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TUBES AT WORK (continued) 

The compact, easy -to -operate 
Primex X -Ray Shoe Fitter shows at 
a glance the relationship of foot 
to shoe ... permits the customer 
to see with his own eyes that he 
has been properly fitted. This 
convenient device eliminates 
doubt about the salesman's 
ommendations, reduces the 
quency of returned goods 
cause of misfitting. 

The Primex is equipped 
with a Cramer CF2 Cycle 
Timer that controls the 
length of operation of the 
X -Ray unit . . . prevents 
overexposure of the cus- 
tomer ... makes it impossi- 
ble for the tube to be left 

TIN[E asa factor of 

r-. 
CONTROL in lnáustry 

SHOES FITTED BY X-RAY 
... Another Application of Cramer Timers 

rec- 
fre- 
be - 

burning, an important 
factor in prolonging tube life. Driven by a Cramer Synchro- 
nous Motor, the CF2 Timer performs this vital function with the 
same accuracy and dependability that is built into all Cramer 
time and control devices. 

ANOTHER VERSATILE CRAMER CYCLE TIMER 
- Type VF - controlled by a Cramer 
Synchronous Motor, consists of multi - 
contact open blade contacts that 
alternately open and close circuits in 
accordance with a pre-set program. 
It is adapted to a wide range of appli- 
cations . . . hair -waving equipment, 

machines, commercial glass washing drink dispensing 
machines, etc. 

A Widely Used Cramer Device 
TYPE SX SYNCHRONOUS MOTOR 

This compact precision -built perma- 
nent magnet type motor is a superior 
power plant for time control instru- 
ments requiring constant speed at a 
given frequency. For complete infor- 
mation, write for Bulletin 10B. 

IF THE PERFORMANCE OF YOUR PRODUCT 

DEPENDS ON PRECISION TIMING, CONSULT . . . 

9CR48 

/ij6ei (i COMPANY, INC. 

ea , 4RAMER rbroak, Cann 

3, 
Des 

Sperry transmitter and receiver and power 
supplies used at both ends of the beam 

installation 

reverse direction, is on 6,640 mega- 
cycles. After demonstration signals 
and switches at Floral Park have 
been activated from Jamaica, indi- 
cations are flashed back to show 
signal positions. Continuous indi- 
cations of track occupancy by 
trains are received at Jamaica, and 
teletype, telephone and facsimile 
communication also work both 
ways. Eight channels in all are 
used. 

To test the operation of the ap- 
paratus over a potentially longer 
distance, certain devices were in- 
troduced into the circuits to simu- 
late conditions at a distance of 48 
miles between the two installations. 
The results were entirely satisfac- 
tory. For greater distances, use of 
relay and repeater stations at vari- 
ous intervals may permit using 
microwave radio for control and 
communication on railroads with 
many more miles of line than the 
Long Island. The present installa- 
tion has been achieved by collabora- 
tion of engineers of Sperry Gyro- 
scope Co. and the Union Switch and 
Signal Co. 

Television Crosshatch 
Generator 
LINEARITY ADJUSTMENTS in tele- 
vision receivers may be expedited 
by the use of a relatively simple 
crosshatch generator, the circuit of 
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10 WOK wI'1 CLWL 
VARNISHED TUBING PRODUCTS 

.. because Dieflex Tubing and Sleeving have the 
qualities that make assembly work easier -flexibility, 
smooth bore, good push -back, and non-frayability. Let 
your operators work with Dieflex and you will see the 
difference ... see how it saves lost motion, lost time, 
and needless aggravation. 

Engineers like Dieflex, too, because of its uniformly 
complete impregnation and high dielectric strength. 
There is a Dieflex product for every tubing and sleev- 
ing requirement-with a base of either finely braided 
cotton or glass fibre, impregnated with oleoresinous var- 
nish or silicones, as your applications may require. 

We would like an opportunity to show you. how 
much Dieflex can reduce your assembly costs -will you 
let us? 

DIEFLEX PRODUCTS LIST 

MADE WITH BRAIDED COTTON SLEEVING BASE 

Grade A-1 Magneto Grade Varnished Tubings 

Grade B-1 Standard Grade Varnished Tuhings 

Grades C-1 and C-2 Heavily Coated Saturated Sleevings 

Grade C-3 Lightly Coated Saturated Sleevings 
Heavy Wall Varnished Tubings and Saturated Sleevings 

MADE WITH BRAIDED GLASS SLEEVING BASE 

Grade A-1 Magneto Grade Varnished Fiberglas Tubings 

Grade C-1 Extra Heavily Saturated Fiberglas Sleevings 
Grade C-2 Heavily Saturated Fiberglas Sleevings 
Grade C-3 Lightly Saturated Fiberglas Sleevings 
Silicone Treated Fiberglas Varnished Tubings and Sleevings 

INSULATION 
MANUFACTURERS CORPORATION 

Chicago 6 565 W. Washington Blvd. 

MILWAUKEE 2 

312 E. Wisconsin Ave. 

DETROIT 2 
15 Lawrence Ave. 

CLEVELAND 14 
1231 Superior Ave., N. E. 

DAYTON 2 
1315 Mutual Home Bldg. 

IMC Representatives 
W. C. JOHNSON-PARIA 5-101 Heinz Court 

H. A. HOLDEN-MINNEAPOLIS 3-1209 Harmon Place 
H. R. BRETHEN-DETROIT 2-15 Lawrence Ave. 

Authorized Distributors 
INSULATION and WIRES INCORPORATED 

St. Louis 3, Mo. Atlanta, Ga. Boston 20, Mass. 
Detroit 2, Mich. Houston 2, Tex. Hillside, N. J. 

and other cities. 
TRI -STATE SUPPLY CORPORATIONS 

Los Angeles 13, Call. San Francisco 7, Cal. 
Scotto 4, Wash. 

eE5 TRI,c q< 
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TRAP FOR A PROFIT -SNATCHER 

ALPHA 
TRI -CORE 

'du 
SOLDER 

save time save materials save money 
Hard to imagine how a minor operation like 
soldering can cut into profits, or effect savings ? 

Don't imagine! Look at the facts, as one manu- 
facturer recently did in his own plant. By test, he 
found that Alpha Tri -Core Rosin -Filled Solder 
saved him 22% in time and 26% in materials, as 

compared with ordinary single core solders. Make 
your own comparative tests. They cost you noth- 
ing ... and you save dollars! Send today for a 

sample supply or trial order. 

NO OTHER SOLDER HAS THESE ADVANTAGES 

ALPHA TRI -CORE ROSIN -FILLED SOLDER 
3 flux cores of 99.9 % pure, non -plasticized, 
water -white rosin for the price of 1! 

More useful solder in every pound; even 
distribution of flux throughout; no fluxless 
areas to waste soldering time or solder! 
Faster fluxing; narrow wall between cores 
and outside diameter speeds action, re- 
quires less heat! No toxic odors! 
Solderers prefer Alpha, 6 to 1, by actual test. 
Greater efficiency in small soldering oper- 
ations, less heat, quicker acting. 
In addition, Tri -Core permits the use of 
lower -tin -content alloys with superior sol- 
dering results to that obtained from ordi- 
nary solders with 5-15 % more tin. 
Tri -Core available in diameters as large as 
1/4", and heavier-down to .020," and finer. 

SOLDER SPECIALISTS 

FOR OVER 58 YEARS 

other ALPHA PRODUCTS include: 

1 RI-CORE"ENERGIZEDROSIN-FILLED 'SOLDER: 
TRI -CORE "LEAH -PROF" ACID -FILLED SOLDER. 
SOLID SOLDER WIRE; PREFORMS ;rosin and 
acid -filled; BAR SOLDER, ANODES AND FOIL. 

ALPHA METALS, INC., 371 HUDSON AVENUE, BROOKLYN 1, NEW YORK 

TUBES AT WORK (continued) 
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0 
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TO HORIZONTAL SYNC 
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OUTPUT 
PULSES 

8 

0.O' 

FIG. 1-Circuit diagram of crosshatch 
generator. Type 12AU7 tubes are used 

throughout 

which appears in the accompanying 
diagram. This unit blanks the elec- 
tron beam at regular intervals to 
form 12 horizontal and 16 vertical 
lines on the screen of the picture 
tube. Since the generator is con- 
nected directly to the receiver being 
adjusted, test pattern distortion 
errors introduced in camera chains 
and transmitters are avoided. 

The generator has sufficiently low 
power requirements to allow the 
necessary voltages for its operation 
to be taken from the receiver being 
tested without undue strain on the 
components of the receiver power 
supply. 

The number of lines is adjustable, 

.srr älrMON *Mil*. 
111f 21.21k é "1171111 

1 IMAM 
1I,i%111111111li I 1101 I/-1Ulilt..S ..¡' 1111lt" I !III 3 t -- =; 11l ,/111 

IIIl.../" Tw1liZi J/ el 

,Ir 1211111111,41111 inarial 
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'4111811iti. ialllY.. ..21111r, Alitr1 

FIG. 2-Crosshatch pattern obtained with 
properly adjusted receiver using crosshatch 

generator 

but the 12 to 16 ratio has been found 
to be most convenient for most line- 
arity adjustments. Thus the proper 
aspect ratio, as well as both hori- 
zontal and vertical linearity adjust - 
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hie of 

the (:i'eepiiiçj Sleeve 

Lead sheathing on telephone cable meets many stresses 
- the tug of its own weight, wind pressure, contraction 
and expansion from cold and heat. Then, too, there's 
the pressure of nitrogen gas put in Long Distance cable 
to warn of sheath breaks and keep out moisture. 

And, sometimes, lead is subject to "creep"- a 
permanent stretching - even when the stress is but a 
fraction of the normal tensile strength. Creep is 

especially likely at the lead sleeves used where two 
lengths of cable are joined. The sleeve may stretch 
and break open exposing telephone circuits to the 
elements. 

So Bell Laboratories scientists have developed meth- 
ods to test and control creep. In a special testing room, 
weights are applied to scores of samples of lead, under 
controlled conditions. Exact records of the amount of 
creep are obtained with a precision instrument. 

Years of careful study have produced a lead com- 
position which resists creep and yet has all the other 
properties required of sleeves. This means better tele- 
phone service for you and helps give that service at 
lowest possible cost. It is an example of the way Bell 
Telephone Laboratories scientists study and improve 
every part of the great telephone plant. 

BELL TELEPHONE LABORATORIES 
EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CON- 

TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE. 



TUBES AT WORK (continued) 

011elelrYA 
11N 
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Now, one crystal holder for your 
new applications. A development 
of many years, this hermetically 
sealed, miniature crystal holder is 
designed to cover a frequency 
range from 1 to 75 Mc and can 
be made to tolerances as close as 
plus or minus .0002%. Supplied 
with either pins or wire leads, this 
new crystal holder will supplant 
the multitude of holders now used 
in your circuits. Standardize with 
the RH -7 ! 

REEVES Ñ HOFFNAAN 
CORPORATION 
CHERRY AND NORTH STREETS CARLISLE, PA. 

ments, may be made easily and ac- 
curately. Philco Corporation is 
responsible for the development of 
the instrument. 

Electronic Control for 
Milk Pasteurization 
IN MILK PASTEURIZATION it is essen- 
tial that every particle of milk is 
heated to a certain temperature 
(usually 162 F) for a specified in- 
terval, and that this temperature 
be he'd within extremely close 
limits. One system for pasteuriza- 
tion temperature control makes use 
of electronic circuits. 

The actual controlling unit or 
control head is a variable imped- 
ance bridge which is actuated by a 
bulb and bellows arrangement. The 
output of the control head is pro- 
portional to the temperature of the 
milk. 

The control head has two input 
windings mounted on the outside 
legs of an E -shaped core. These 
coils are connected in series and 
wound to set up a flux flowing in 
the same direction in each leg. Two 
output windings are also mounted 
on these legs. These output wind- 
ings are linked by the flux gener- 
ated by the input coils and are con- 
nected to oppose each other. 

The bellows rocks a pivoted arm- 
ature which varies the amount of 
flux threading the output coils by 
changing the air gaps between the 

Electronic unit for control of milk pasteuri- 
zation temperature 
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* The trade name VARIAC is registered 
at the U. S. Patent Office. VARIACS are 
manufactured and sold under Patent 
No. 2,009,013. 

The Type V-20 VARIAC* ... one of the newer 
additions to our VARIAC line . is proving 

exceedingly popular. With its load rating of 
a'most 31/2 kw it is filling a definite need which 
could not be met with a single Type 100 which 
it replaces. The V-20 is rated at 20 amperes, 
with a 30 ampere maximum; the 230 -volt V -20H 
a- 8 and 10 amperes respectively. 

These latest VARIACS are provided with 
heavier barrier terminals in a box equipped 
with knockouts for standard 3/4 -inch BX or con - 
d., t. The new combination knob and hand wheel 
rrckes it much easier to vary voltage. The V-20 
d als have extra large calibration figures, easy 
tc read at a distance. 

As with all VARIACS, output voltages are 
continuously adjustable from ZERO to 17% 
a Dove line voltage. 

SPECIFICATIONS 

LC AD RATING (KVA) 
TYPE V-20 

3.45 

TYPE V -201-I 

2.3 
Input Voltage 115 230 or 115 
O+tput Voltage Zero to 115 or 135 270 or 230 
Rcted Current (Amperes) 20 8 
Mrcimum Current (Amperes) 30 10 
PRICE $55.00 $55.00 

WRITE FOR THE "VARIAC BULLETIN" 

GENERAL RADIO COMPANY Cambridge 39, 
Massachusetts 

90 West St., New York 6 920 S. Michigan Ave.. Chicago 5 1000 N. Seward St., Los Angeles 38 
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One piace drawn 
-ransformer cans with 

or with:ut covers 

TRAN5FORII1ER CANS 
STOCKED IN STANDARD SIZES 
Let us save you die costs on all stock size transformer cans, 

and make IMMEDIATE DELIVERY. We carry a full range of 
sizes and can supply with or without covers. List of stock sizes 

and prints will ID furnished upon request. 

We are also equipped to fabricate special sizes and shapes 

(round, square and rectangular) of transformer cans to your 
own specifications. Tell us your requirements and we will be 

glad to submit estimates. 

lotfo e4«e' All Craft Transformer Cans are 
drawn in one piece. r 

CONTACT CRAFT FOR 

TRANSFORMER CANS 

MANUFACTURING, CO. 
3949 W. Schubert Ave., Chicago. 

TUBES AT WORK (continued) 

armature and the core. When the 
two air gaps are equal the output 
voltage becomes zero. Any unbal- 
ance of flux will result in the gener- 
ation of an a -c voltage whose mag- 
nitude depends on the degree of 
unbalance. The core spacing is ad- 
justable and is set for the desired 
pasteurizing temperature. 

The output of the control head is 
fed through suitable amplifiers and 
rectifiers so that a direct current 
proportional to milk temperature is 
produced. The resifting direct cur- 
rent energizes the control coil of a 
saturable reactor which in turn de- 
termines the current through the 
heating element. 

Single and 3 -phase units have 
been developed. The single-phase 
unit uses a first -stage saturable re- 
actor to increase the effect of the 
temperature increment, and Fan - 
steel rectifiers are used throughout. 
The 3 -phase unit is similar in prin- 
ciple, but it is electronically con- 
trolled. It is divided into two main 
portions. One consists of two large 
power tubes, an EL C -6-J and an 
EL -6-B or NL -617. 

The other section of the 3 -phase 
unit is made up of three vacuum 
tubes and various other standard 
circuit elements. This combined 
network contro's the grid of the EL 
C -6-J rectifier tube. The output of 
the two power tubes is fed into the 
d -c portion of the large saturable 
reactor which in turn controls the 
a -c current in the heating element. 

The a -c voltage applied to the 
heater electrode varies in the range 
from 140 volts to approximately 
230 volts. These limits may be ad- 
justed by controls 1 and 2 as shown 
in the accompanying illustration. 
With an increase in milk tempera- 
ture the direct current to the con- 
trol coil of the saturable reactor 
decreases, the voltage drop across 
the a -c windings of the reactor in- 
creases, the electrode heater volt- 
age decreases, less heating occurs, 
and the temperature returns to the 
correct value. 

Wire Recorder Techniques 
EXTERMINATING rats is a unique 
use of a wire recorder being accom- 
plished in Vancouver, B. C. There 
a specialist in rodents caught a 

160 January, 1949 - ELECTRONICS 



Another Plasticon 
Developmento¡f¡crlg 

HIVOLT 
POWER SUPPLIES 

PS -30 PS -10 PS -5 PS -2, PS -1 

HiVolt Supplies are self-contained in 
hermetically sealed metal containers. 
They are designed to transform low 
voltage AC to high voltage-low cur- 
rent DC. 

PS -30-30,000 VDC; 1 Ma.; dimen. 7" x 
7" x 7" 

PS -10-10,000 VDC; 2 Ma.; dimen. 33/4" 
x 4 9/16" x 8" 

PS -5-5,000 VDC; 5 Ma.; dimen. 33/4" x 
49/16"x6" 

PS -2-2400 VDC; 5 Ma.; dimen. 33/4" x 
33/16"x51/2" 

PS -1-2400 VDC - Capacitor load; 
dimen. 33/4" x 3 3/16" x 51/2" 

High Voltage -Low Current DC Power Supplies 
for 

Television- Radiation Counters- Photo- 
flash Devices-Electrostatic Precipitators 
-Spectographic Analysers-Oscilloscopes, 
etc. 

Write for descriptive literature 
Plasticon Capacitors, Pulse Forming Networks and 
HiVolt Power Supplies are available at all leading 
jobbers. 

;onàenser Products company 
1375 NORTH BRANCH STREET CHICAGO 22, ILLINOIS 
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TUBES AT WORK (continued) 

Components which are contributing an es- 
sential service in the progress of radiation 
instrumentation. 

VX-41A 
Electrometer 

1685 

1687 

10 mil -filament subminiature tubes 

Hi -Meg 

VX-32B 
Triode 

VX-21 
Diode 

The new 1B85 Thyrode is a thin rib re -enforced 
aluminum self -quenched, beta -gamma counter tube 
operating at 900 volts. Wall thickness 30 mg/sq. cm. 

RMA TYPE 1B67 has been assigned to 
the standard laboratory mica window 
self -quenched, beta thyrode which oper- 
ates at 1200 volts. Window thickness 
2.0 to 2.6 mg/sq. cm. Other thicknesses 
on request.. 

The new 1B87 sub -miniature Thyrode 
is designed to operate at 900 volts with 
a plateau greater than 100 volts and a 
nominal background counting rate of 
12 counts per minute. 

Hi -Meg resistors 

Hi-meg resistors vacuum sealed, from 
108 ohms to 1013 ohms measured to 
within 1% accuracy are a symbol of re- 
liability in all ion chamber radiation 
measuring instrument and electrometer 
circuits. 

Víctoizen 
5806 HOUG".1 AVENUE CLEVELAND 3, OHIO 

couple of live rats in a trap and 
poked and prodded them until they 
squealed. Their cries were picked 
up by a microphone and recorded on 
wire. When played back in a rat - 
infested buildings, there was a 
stampede of rats to the exits. 

In another recording, the plain- 
tive cries of a lonesome lady rat 
were put on the wire and played 
back in a rat -infested building. 
Male rats came running from all 
directions and were disposed of 
with a special pistol. 

Squeals of rats are recorded on a 
Webster Chicago Unit 

Other applications of wire record- 
ers reported by Webster -Chicago 
include criminal cases in which 
the prisoner's confession in his 
own words and his voice inflections 
help in judging the evidence. 

Hospitals use wire recorders to 
supply music through a stethoscope 
device to relax certain patients, 
tense with fear before operations; 
and a Cincinnati clergyman makes 
wire recordings of his Sunday 
morning service and takes the play- 
back unit to shut-in parishioners 
who are then able to hear the serv- 
ice and sermon in the presence of 
their pastor. 

One Chicago company reports a 
saving of $50,000 in inventory -tak- 
ing by using wire recorders. Us- 
ing the new system, one man calls 
off articles and later checks lists 
from the recording. A side-show 
barker has his patter on wire so he 
can take a day off occasionally while 
a wire record does the job of luring 
the customers. 
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Thousands of Soundcroft discs are leaving 
the factory daily to find their way into the 
broadcasting stations and recording studios 

of the world as mediums for reproduction of 
the programs people listen to. 

Twenty-five Soundcraft types and sizes are ¡ob -proven for every need from transcribing a spot 

announcement to originals for micro -groove record releases. Twenty-five prices run the gamut from the 

premium super disc, the 'Broadcaster', and the professional quality, competitive 'Playback' to the 

budget -saving 'Auditions' and single face types. 

Soundcraft's recording surface, due to micro -filtering of the "acetate" and electrostatic dust elim- 

ination in the drying air, can be counted on for quiet, sure-fire cutting free from mysterious noisy 

patches, grey rings and stylus failures. Thanks to complete weather making equipment and scientific 

controls Soundcraft manufacturing operations are independent of seasons. Because Soundcraft discs 

are uniform, the recordist can predict results. 

Clip the coupon for your copy of "How 
Soundcraft discs are made", names of your 
nearest distributors, and a sample disc to 

meet any requirement of quality and price 
you may wish to outline. 

REEVES(( 
10 EAST 52nd STREET NEW YORK 

V Export Address ' 
RFI INTER, N. Y. 

CORP. 
22, N. Y. 
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HAYDON 
shows 

the 
way 

This cross section of a Haydon timing motor illustrates a few of the 

exclusive, patented features that make Haydon synchronous motors 
and timers the most accurate and dependable in the field. 

1. Compact, sealed gear housing. 
2. Shading coil construction gives high starting torque. 
3. Field structure gives balanced torque characteristics. 
4. Porous bronze graphite bearings filter lubricant to bearing surfaces. 
5. Shaft housing seals lubricant away from motor shaft-prevents 

pumping. 
6. Sealed reservoir for motor shaft lubrication. 
7. Uniform reluctance ring rotor for uniform torque characteristics, 

rigidly held by spunover support. 
8. Double bronze bearing on output shaft. 
9. Lubricant carried by capillary attraction to each gear assembly 

individually, irrespective of mounting position of unit. 
10. Protection against voltage surges with fold of insulation. 
11. Projection -welded field assures accurate air gap and rugged 

construction. 

Comprehensive range of output speeds makes Haydon motors uni- 
versally adaptable. Many speeds available from stock in standard 
models. Write for our new Engineering Catalog covering all Haydon's 
motors and timers. For an actual timing motor demonstration at your 
desk, request a call by your Haydon representative. 

WRITE 2413 ELM STREET, TORRINGTON, CONN. 

MANUFACTURING COMPANY, INC. 

TORRINGTON CONNECTICUT 
HARNESS TIME TO YOUR PRODUCTS 

SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION 

THE ELECTRON ART 
(continued from page 132) 
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FIG. 1-Typical operating point on the 
static transfer characteristics of a tran- 
sistor is at a few milliamperes reverse 
current in the collector and about one 
milliampere forward current in the emitter 

suiting from the output circuit 
being of higher impedance than the 
input circuit produce the power 
amplification of the transistor. Al- 
though this family of curves can be 
used to determine the small -signal 
performance of the transistor, the 
equivalent circuit is more simply 
used. 

Equivalent Circuit 

From circuit theory the equiva- 
lent transistor circuit of Fig. 1 can 
be deduced. The values for the 
equivalent circuit elements are 
those for a typical operating point 
and transistor. The coupling be- 
tween input and output circuits is 
accounted for by rb and r,,,. The 
apparent generator voltage in the 
output circuit is the product of the 
mutual transfer resistance and the 
change in input current. Although 

° I I- ° Is 0 
RI 

250 OHMS 20,000 , 

OHMS rn'°1i 
Y. R2 

250 OHMS 

0 Y"... 40,000 
OHMS 

INPUT TRANSISTOR I OUTPUT 

rm ; MUTUAL TRANSFER RESISTANCE 
re : EMITTER RESISTANCE 

: COLLECTOR RESISTANCE 
rb : FEEDBACK OR COMMON COUPLING 

RESISTANCE BETWEEN INPUT AND OUTPUT 

FIG. 2-The transistor can be represented 
by an equivalent resistance network at 
low frequencies. A typical load would be 
10,000 ohms, a typical input resistance is 

500 ohms 
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THE ELECTRON ART (continued) 

other circuits could be deduced, this 
one permits simple analysis of cir- 
cuits in which transistors are used. 

Preliminary data show that the 
transistor characteristics do not 
change much from zero to one or 
two megacycles; beyond that the 
gain decreases. The noise per unit 
bandwidth at one kilocycle is about 
60 db greater than the Johnson 
noise for an equivalent input resist- 
ance, but decreases with increasing 
frequency to be about 30 db above 
Johnson noise at one megacycle. 
How much improvement can be 
made cannot be anticipated. 

F -M and P -M Demodulator 
By JOHN A. SARGROVE 

Chairman and Managing Director 
and R. E. BLAISE 

General Manager 
Research Laboratories 

Sargrove Electronics. Ltd. 
Walton -on -Thames, England 

A SINGLE MULTIGRID TUBE can be 
used as a demodulator for frequency 
or phase modulation in a newly de- 
veloped Phasitron circuit (not to be 
confused with the Phasitron tube 
used in the frequency modulators 
of transmitters). Conventional 
pentodes, hexodes or heptodes hav- 
ing two signal input grids can be 
used in the circuit, for example, a 
6L7 can be used. With the British 
equivalent of this type tube, de- 
modulation slopes as high as 2 ma 
per 100-kc deviation at a carrier 
frequency of 45 me have been ob- 
tained. The efficiency of the circuit 
increases with frequency. By thus 
providing a sensitive demodulator 
for frequency or phase -modulated 
signals, this circuit extends the 
utility of these methods of modula- 
tion and simplifies the equipment 
used with them. 

Resultant Output 

The signal to be demodulated is 
applied to one grid of the tube; the 
other grid is attached to a high -Q 
circuit tuned to the undeviated car- 
rier frequency. The resultant mit - 
put in the anode circuit is 

I a = C (E, sinwu() ( K2 sine i + a) 

= CE' Ea r 
2 

cos (2wot + a) - cos B 

where C is a constant of the tube. 
Operation of this simple circuit, 
shown in Fig. 1A, relies on the 

HAYDON 1600 SERIES MOTOR 

INSTALLED IN 

EAGLE SIGNAL'S MICROFLEX TIMER 

Haydon engineers, in conjunction with the Eagle Signal Corporation, 
specified and produced to order the timing motor used in the Eagle's 
Microflex timer. The Microflex provides an exact adjustable delay 
between the closing of a control circuit and the subsequent opening 
or closing off a load circuit ... a timer for industrial use where ac- 
curacy and dependability are paramount. The Microflex is but one 
example of Haydon's timing flexibility ... based on teaming timing 
needs with such standard features of all Haydon motors as: 

Adaptability for individual requirements .. 
60 standard speeds and other variations. 
Accuracy for all timing purposes 
Ruggedness for maximum service 

Thousands of industrial applications have proved the advantages of 
Haydon timing motors . . . designed to fit your particular timing 
needs . . . showing that it takes teamwork to make timing accuracy 
profitable. 
If it's time for timing, it's time for Haydon. Engineering Data Catalog 
and expert field service available on request. For immediate reference, 
see Haydon Catalog, Sweet's File for Product Designers. 

Write 241 3 Elm Street, Torrington, Connecticut 

I L 

MANUFACTURING COMPANY, INC. 

TOR RINGTON CONNECTICUT 
HARNESS TIME TO YOUR PRODUCTS 

SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION 
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ONG LIFE 
POTENTIOMETER 

PERFORMANCE 

THAT EXCEEDS 

SPECIFICATIONS 
Fairchild 
Precision Linear Potentiometer 

Specifications covering Fairchild Type 748 Linear Potentiometers guar- 
antee a service life of more than 1,000,000 cycles at 30 rpm and 
linearity of .1%-yet laboratory tests have revealed a service life of 
several million cycles at 100 rpm with the original linearity tolerance 
increasing to only .15%! 

This amazing performance stems from Fairchild's exclusive design and 
precisionized skills that provide just the right contact materials, the right 
resistance wire-and the exact adjustment of wiper arm pressure. 

For further information on the only precision potentiometers that 
offer a service life of over 1,000,000 cycles with sustained accuracy 
address: Dept. J, 88-06 Van Wyck Boulevard, Jamaica 1, New York. 

CAMERA 
AND INSTRUMENT CORPORATION 

LMOLDIr coREs NpTIONMOLDE IRON 

Supplied to your 
EXACT SPECIFICATION 

Moldite iron cores for television, FM, AM and si audio frequencies are manufactured with the `` most advanced techniques to your exact me - ice' chanical and electrical specifications. New formu- 
lae and carefully supervised production result in 

higher Q Values, permanent stability and quantity deliveries to meet 
your needs. When Moldite iron cores are designed into your cir- 
cuit, you are assured of maximum performance, smaller physical 
size, reduced costs, proven reliability. Write for Catalog 102. 

NATIONAL M O L D I TE COMPANY 
HILLSIDE NEW JERSEY 

MID -WESTERN REP. 

IRV ROSE 

314 NO. MICHIGAN AVE. 
CHICAGO, ILL. 

WESTERN REP. 

PERLMUTH-COLMAN 8 ASSOC. 

1335 S0. FLOWER ST. 
LOS ANGELES, CALIF. 

SO. AMERICAN REP. 

JOSE LUIS PONTET 
CORDOBA 1412 

BUEN)S AIRES, ARGENTINA ; 

ENGINEERING 
SERVICE 

Moldite engineers 
will gladly cooper- 
ate in determining 
the exact solution 
to your iron core 
problems for your 
design and produc- 
tion requirements. 

SAMPLES 

Sample iron cores 
will be submitted 
for design, test and 
pre -production pur- 
poses. 

PERMANENT 

Records 

NO INK 

RECTILINEAR 

Writing 
e 

RUGGED 

Construction 

with 

EXTREMELY HIGH 

torque movement 

(200,000 dyne ems 

for 1 cm deflection) 

Galvanometer available 
separately if desired 

While designed pri- 
marily for use in 

the Sanborn direct - 
writing electrocardio- 
graph (the Viso-Card- 
iette) this assembly (or 
the galvanometer 
alone, if desired) has 
sufficient potential val- 
ue for varied industrial 
applications towarrant 
this announcement of 
availability for non- 
medical uses. 

The complete unit il- 
lustrated comprises 
the galvanometer and 
writing arm, with as- 

sociated paper drive 
(No. 572M- 500). The 
galvanometer and 

writing arm are available as a separate unit (No. 
572M-300). Recording styli available in two 
types; fine line writing approximately 1/3 mm; 
wide line writing approximately 1 mm. Record- 
ing paper can be furnished in 200 ft rolls, 6 cm 
wide (No. 572 -737 -P3) - 

TABLE OF CONSTANTS 

Sensitivity 10 ma/1 cm. 

Coil resistance . 3,000 ohms, center tapped for 
push-pull operation. 

Critical damping resistance 500 ohms. 
Undamped fundamental frequency . . 45 cycles/sec. 

Stylus heater requires from external source . 1.25 volts, 
3.5 amps, AC or DC 

Maximum undistorted deflection . 2.5 cm. each way 
from center 

Marker requires from external source . 1.25 volts, at 
1.5 amps, AC or DC 

Paper speed 25 mm/sec. 
Chart ruling I mm intervals 

In the development stage are other Sanborn 
"medical recording" instruments which have ap- 
parent industrial applications. These include an 
Electrotnanometer for direct measurement of 
"pressures", and several models of multi -channel 
(2 to 6) recorders, both direct recording and 
photographic. 

For descriptive bulletin, 
write to 

INDUSTRIAL DIVISION 

SANBORN COMPANY 
39 Osborn St. 

Cambridge 39, Massachusetts 
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THE ELECTRON ART (continued) 

FIG. 1-(A) Phasitron circuit is a multigrid 
demodulator for f -m having the characteris- 
tic shown here. (B) Action of demodulator 
depends on the space charge coupling 

between two control grids 

coupling provided by the electron 
stream, as described later, between 
the two signal input grids. When 
a large -amplitude undeviated car- 
rier is applied to the second input 
grid, the high -Q circuit, which is 
tuned to the mean carrier fre- 
quency, is excited. Because of the 
electronic coupling, the resonant 
circuit oscillates at about 90 de- 
grees out of phase with the incom- 
ing carrier, producing a mean plate 
current. As the incoming signal 
deviates, because of its modulation, 
to a higher or lower frequency, the 
oscillations in the tuned circuit will 
be less or more than 90 degrees out 
of phase. Consequently the re- 
sultant plate current will vary 
about the mean plate current. This 
circuit thus converts the frequency - 
modulated signal directly into an 
a -f current. The r -f components in 
the plate circuit are grounded. 

The efficiency of this demodu- 
lator is proportional to the Q of the 
resonant circuit and to the ampli- 
tude of the input signal. Efficiency 
increases with carrier frequency. 
The demodulation characteristic 
was taken with an input carrier 
of 45 me at an amplitude of 20 rms 
volts. With the usual value of plate 
resistance, 50,000 ohms, the 100-kc 
deviation gives 100 volts peak -to - 
peak audio output. A tube similar 
to the American 6L7 was used for 
these measurements. 

Potential Applications 

In addition to the obvious appli- 
cation as a demodulator in f -m re - 

PUBLIC 
ADDRESS 

r-- ar 

STUDIO 

IL J 

meets every requirement 

For a RUGGED 

ALL-PURPOSE MICROPHONE 

Packed with power to spare - 
built to take rough handling and 

bad climate conditions - engi- 

neered for smooth response to both 
music and voice pickups, the 
Turner Model 33 is an all-around 
microphone for recording, P.A., 
call system, studio, and amateur 
work. A professional unit for pro- 

fessional results. Ask your distrib- 
utor or write. 

Free Turner Catalog 
Write for your copy 

THE TURNER COMPANY 
905 17th Street, N.E. 

Cedar Rapids, Iowa 

SYSTEM 

, ; 

LOOK at these 
Performance Features 

33X Crystal 
Moisture -sealed crystal. 
90° tilting head. 
Wind and blast -proofed. 
Barometric compensator. 
Chrome finished case. 

Level -52DB. 
Range 30-10,000 cycles. 

Removable cable set. 

33D Dynamic 
I-Ieavy duty dynamic 

cartridge. 
90° tilting head. 
Wind and blast -proofed. 
Chrome finished case. 

Level -54DB. 
Range 40-10,000 cycles. 

Removable cable set. 

Choice of impedances. 

Licensed under U.S. Patents of the American Telephone & Telegraph Company, and Western 
Electric Company, incorporated. 

Crystals licensed under patents of the Brush Development Company 

111. Rt4ER 
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Seven new planes completed 
...at a cost of $4.30! 

New planes can't fly without control cable, and this manufacturer needed some 
-fast. Ile got it the same way he regularly gets many supplies and parts-by 
Air Express. Ordered in A.M., delivered to plant same day. 500 miles, 28 lbs., 
Air Express charge only $4.30. So production continued without a break. 

$4.30 included pick-up and delivery at 
no extra charge-and receipt for ship- 
ment. All this, plus the world's fastest 
slipping service. That's Air Express- 
used with profit by every business. 

Shipments go on all flights of Scheduled 
Airlines. Speeds up to 5 miles a min- 
ute-no waiting around. Direct ser- 
vice to over 1,000 airport cities, air - 
rail for 22,000 off -airline offices. 

Facts on low Air Express rates: 
22 lbs. of new fashions goes 700 miles for $4.73. 
6 -lb. carton of new jewelry line goes 1,000 miles for $2.24. 
Same day delivery in both cases if you ship early. 

Only Air Express gives you all these advantages: Special pick- 
up and delivery at no extra cost. You get a receipt for every shipment 
and delivery is proved by signature of consignee. One -carrier re- 
sponsibility. Assured protection, too-valuation coverage up to 
$50 without extra charge. Practically no limitation on size or weight. 
For fast shipping action, phone Air Express Division, Railway 
Express Agency. And specify "Air Express delivery" on orders. 

sPFC/fY 'I R EMe 
ÉXPRES 

"laPlir 49E75 WERE F/.QST - 
Rates include special pick-up and delivery 
door to door in principal towns and cities 

AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 

SCHEDULED AIRLINES OF THE U.S. 

THE ELECTRON ART (continued) 

FIG. 2-Small capacitor microphone mod- 
ulates high -frequency oscillator in high- 
fidelity sound recording system that uses 

new demodulator circuit 

eivers, this circuit is finding appli- 
ations in industrial equipment and 

motion -picture studios. (The appli- 
ation of this circuit to sound 

reproduction was discussed in a 
series of papers published in The 
Jour British Kinematograph Soc., 
p 189-200, June 1948.) In obtain- 
ing an indicator card of an internal 
combustion engine, showing pres- 
sure as a function of piston position 
on an oscilloscope, small diaphragms 
are used to translate pressure and 
position into capacitance variations 
in tuned circuits of oscillators. The 
frequency changes thus produced 
are demodulated by Phasitron cir- 
cuits and feed directly to the oscil- 
loscope. Such a system avoids the 
need for direct -current amplifiers. 
The transducers can also be sturdy 
and compact. 

Improved sound recording in the 
studio is made possible using this 
circuit with the capacitor micro- 
phone of Fig. 2. Because of the 
sensitivity of the Phasitron circuit, 
the microphone itself can be very 
small, about half an inch in diame- 
ter, and thus can respond to high 
audio frequencies. The microphone 
then frequency modulates a minia- 
ture oscillator at the end of its 
boom. A coaxial cable hundreds of 
feet long can be used from the mi- 
crophone boom oscillator to the de- 
modulator at the mixer panel with- 
out affecting the frequency re- 
sponse of the circuit. This system 
is flat to 50,000 cps, has excellent 
transient response and is free of 
frequency doubling effects because 
the microphone diaphragm is so 
small. A further advantage is that 
the capacitor microphone requires 
no polarizing voltage or high -im- 
pedance shunting resistor, thus 
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THE ELECTRON ART (continued) 

doing away with the crackle asso- 
ciated with capacitor microphones. 

Electronic Coupling 

The action of the demodulator 
depends on the electronic coupling 
between the grids. Figure 1B 
shows the space charges and transit 
times in a multigrid tube connected 
for this circuit. Only those elec- 
trons leaving the cathode at one 
instant in time are considered in 
this simplified discussion. 

At the beginning of the action t,,, 

electrons of various initial veloci- 
ties are emitted from the cathode. 
The slower electrons are returned 
to the cathode, arriving at t1. The 
faster electrons pass through the 
first control grid and, under the 
influence of the positive potential 
of the second control grid, are ac- 
celerated on toward the anode. The 
electrons reach the second grid at 
t,,', some striking it and passing 
out of the picture, others continu- 
ing through toward the ano.le. 
However, the anode is electrically 
neutral and therefore returns the 
electrons through the second grid. 
The electronic space charge thus 
oscillates about the second control 
grid. 

The number of electrons in the 
space charge between the second 
control grid and the anode is a 
direct function of the voltage which 
existed on the first control grid a 
short instant before. The transit 
time between the grids is, there- 
fore, an important factor in the use 
of these phenomena. With usual 
potentials on the tube elements, 
transit times of the order of 10-' 
to 10-8 seconds are obtained, thus 
the operating frequency must be 
high, between 10 and 100 mc. 

When a signal is applied to the 
second grid, it becomes highly nega- 
tive at one time in its cycle, thin 
repelling the electrons back toward 
the first grid. In effect the action 
of the tube is now reversed. Elec- 
trons from the space charge near 
the anode travel back to the first 
control grid forming a new space 
charge in the vicinity of this grid. 
Again, the space charge about the 
first grid is a function of the volt- 
age that prevailed at the second 
grid a short time previously. Be- 
cause the motion of the space 
charge induces a current in the 

It pays to use 

relays that are 

SPECIFICALLY 

TAILORED to 
your application 

A HANDY GUIDE 
TO small RELAYS 

NEW! A MIDGET WITH 

15 AMP. CONTACTS 
Type 11-IXX36: Only 1%" x 
2t/a" x 2" high. Underwriters', 
approved. SP, DB, ST nor- 
mally -open W' silver contacts 
rated 15 amps. at 115V. AC. 

This bulletin makes it easy for you to 
select small industrial control relays 
with the exact contact arrangement, 
mounting details and construction re- 
quired for each application. In concise, 
easily understood form, it contains com- 
plete information on standard Struthers - 
Dunn Midgets and includes many avail- 
able adaptations to fit these to specific 
operating conditions. Ask for Data Sec- 
tion 2100. 

STRUTHERS-DUNN, INC. 
150 N. 1 3th St., Philadelphia 7, Pa. 

These District Engineering Offices To Serve You 

ATLANTA BALTIMORE BOSTON BUFFALO CHARLOTTE CHICAGO CINCINNATI 

CLEVELAND DALLAS DENVER DETROIT INDIANAPOLIS KANSAS CITY LOS ANGELES 

MINNEAPOLIS MONTREAL NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH 

ST. LOUIS SAN FRANCISCO SEATTLE SYRACUSE__TORONTO 
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POLARAD 
LABORATORY Ut ment 
for studio laboratory manufacturer 

Flat frequency response from 100 
cps to 20 mc. -±- 1.5db. 

Uniform time delay of .02 micro- 
seconds. 

Gain of 50 db. 

Frequency compensated high imped- 
ance attenuator calibrated in 10 db 
steps from 0-50. 

Fine attenuator covers a 10 db 
range. 

Phase Linear with frequency over 
entire band. 

This unit is designed for use as an oscillo- 
scope deflection amplifier for the measure- 
ment and viewing of pulses of extremely 
short duration and rise time, and contains 
the Video Amplifier Unit, Power Unit and 
a Low Capacity Probe. 

Specifications. 
Input Impedance: Probe-12mmf ± 
470,000 ohms: lack-30mmf + 470,000 
ohms: Output Impedance I6mmf + 
470.000 ohms each side push pull: 
Max. input Volts 500 peak to peak 
with probe: Max. Output Volts 120 
volts peak to peak (push pull); 
Power: 115 volts 50/60 cps AC Line: 
Size 1954x22"xl43/4". 

20 MC 
VIDEO AMPLIFIER 

Model V 

ma 

a ara 
Eeecew ue4 eo00a49 

9 FERRY STREET NEW YORK 7, N. Y. 
// 

TELEVISION ENGINEERS and CONSULTANTS to the Nation's Leading Television Stations± 

ILLUMINATED ° INSTRUMENTS 

Cutaway views showing 

positions and connections 

EXCELLENT LIGHT DISTRIBUTION affords 
EASE in READING. GLARE REDUCED to a 
minimum by retaining COMPACT DESIGN 
of front case extension. REFLECTED LIGHT 
PRINCIPLE permits use of standard METAL 
DIALS eliminating translucent materials 
that discolor with age and use. BULB 

REPLACEMENT FACILITATED by removal 
of single lamp assembly. Two 3.8 volt 
STANDARD BULBS are used and connected 
in series. 

of lamp assembly. 

Available in all ranges 
31" and 41/4" rectangular 
semi -flush models. Write 

Dept. F-19 for complete de- 

tails. 

BURLINGTON 
BUR 

INSTRUMENT COMPANY 
L I N G T O N, IOWA 

MATERIALS 

MAN-HOURS 

MONEY 

with the .. 

Select exactly the right semi - 

tubular, split rivet, or cold - 

headed fastener from Milford's 

complete line. You'll find it 

pays in every way! 

Then use the right rivet 

setting machine for your 

application. One of Mil- 

ford's 15 basic machines is sure 

to solve your particular prob- 

lem ... and slash your produc- 

tion costs! 

WRITE TO DEPT. D 

es, 

PENN 
RIVCHINE ET COMPANYA 

254 Huntingdon Street 
PHILADELPHIA 33, PENN. 
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THE ELECTRON ART (continued) 

grids, the two grids of the tube are 
coupled together, giving the demod- 
ulation action previously described. 

Fractional Frequency 
Division by Feedback 
FREQUENCY DIVIDERS are discussed 
in detail in current literature, but 
usually these circuits are limited 
to integral step-down ratios. This 
restriction can be removed by the 
application of feedback networks to 
a multivibrator chain. Besides 
making prime ratios readily avail- 
able this method also permits the 
utilization of nonintegral rational 
numbers such as 14-95/121. 

GRID CUT-OFF VOLTAGE 

NORMAL 
GRID -VOLTAGE.. / 
RISE ÿ 

z 

GRID VOLTAGE 
RISE PLUS 
SIGNAL VOLTAGE 

TIME TI To 

FIG. 1-Signal voltage superimposed on 
regular discharge curve causes grid volt- 
age to reach cut-off at Ti, whereas without 
signal, tube would have triggered at To 

The integral submultiplying cir- 
cuits involve the superposition of 
the signal voltage on the regular 
discharge curve of one of the multi - 
vibrator waveforms as shown in 
Fig. 1. Without the superimposed 
voltage, the circuit would trigger 
at time To, but with it, the flip oc- 
curs prematurely at time T,. Since 
the submultiplying ratio is limited 
to around 15 (for reasons of stabil- 
ity), multivibrators in series are 
usually used where larger ratios 
are required as shown in Fig. 2. 

A few cycles of plate voltages 
are shown by the solid lines in Fig. 
3. At time T triode Al (Fig. 2) 
starts to conduct and the resultant 
voltage drop at its plate causes B, 
to cut off. If the circuit constants 
of stage 2 are adjusted so that B, 
starts to conduct on the third pip 
from the first stage, the period of 
stage 2 will be from T, to To, and 

Utility Company 

keeps tab on I 

Dispatch Cars 

.,,,,.. 
,gab 

'N. 404' 
)11.' go. 4°' .Li i;.. 

with Radio 

and CANNON 

Annunciator 

Units 

(Upper left) Cannon Annunciators (No. 
DES -20) above radio transmitter used by 
Arkansas Power & Light Company, remote 
controlled from dispatcher's panels [Can- 
non No. DEC -20 above). Numbers flash the 
dispatch cars on air. Remote control panels 
at dispatcher's desk keep tab on cars check- 
ing in and out over radio. 

INSTALLATION BY ARKANSAS ELECTRIC CO. 

The use of silent visual annunciators is increasing among indus- 
trial concerns for quick and efficient signaling for many purposes. 
Such a case is the use by the Arkansas Power & Light Company 
in Little Rock of an installation of Cannon Annunciators and 
Remote Control Panels. 

As each field car checks in or out on his radio, the trouble dis- 
patcher flips the toggle switch corresponding to the car calling, 
illuminating the panel number, and simultaneously the annun- 
ciator number above the radio transmitter. Thus, with many 
cars checking in and out during the day, records are kept easily 
and accurately by the dispatcher. 

For further information, write Dept. A-120 for Cannon Electric 
Signal Systems Bulletin. 

UG111011 C12221122 

IN CANADA & BRITISH EMPIRE: 
CANNON ELECTRIC COMPANY, LTD. 

TORONTO 13, ONTARIO 

CANNON 
ELECTRIC 

SINCE 1915 

3209 HUMBOLDT ST., LOS ANGELES 31, CALIF. 

WORLD EXPORT (excepting British Empire): 
FRAZAR & HANSEN, 301 CLAY STREET 

SAN FRANCISCO 11, CALIFORNIA 
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el rxea must o 
of 3000 revolutions per minute or more, 
when a cast is executed. These gears must also 
withstand the strain of hauling in a fighting fish of 
unpredictable size and strength thus rendering a dual 
purpose: speed and velvety smoothness in one 
direction-strength and durability in the other. 

Instruments and machines have individual gear 
problems. For over a quarter of a century, Quaker 
City Gear Works has solved thousands of them 
and produced millions of gears of 
every description up to 60" in diameter 
for manufacturers in many diversified industries. 

Aircraft controls, dental drills, electric clocks, 
gauges, indicators, heat controls, machine tools, 
radar, radios, washing machines and motion picture 
projectors are but a few of the many conveniences 
of modern progress which depend upon the 
heartbeat of Quaker City Gears. Your gear problem 
is our business, our large productive 
capacity is at your service. 

YOUR INQUIRIES WILL RECEIVE PROMPT ATTENTION 

The heart of the Outdoorsman Castomatic 
t one of many 

reel illustrated above 
o 

is 
ur engineers and 

gear trains developedequipped plant. 
produced in our fully a 4 

uaker City Gear Works 
INCORPOR A TED 

1910 N. Front Street,. Philadelphia 22, Pa. 

THE ELECTRON ART (continued) 

FIG. 2-Multivibrators in series. Dotted 
portion shows feedback network for non - 

integral frequency division 

the frequency division is 5 to 1. 

If the plate voltage of B. is 
coupled back to the grid of B, as 
shown by the dotted line in Fig. 2, 

the increased voltage at that plate 
will increase the rate of rise at the 
grid of the second -stage tube. As 
a result, B, will rtquire fewer pips 
from A, before it passes current. 
The resulting waveforms are shown 
by the dotted lines in Fig. 3. 

While B:, is conducting, the feed- 
back voltage will be so low that it 
will not affect the oscillations of 
stage 2, then stage 2 will follow one 
pattern while B, is blocked, and 
another while it is conducting. 
Therefore, the waveform of tube 3 
will be unsymmetrical. 

If the division ratios of the vari- 
ous stages are designated by the 
letter R, while N is the number of 
pips from a preceding stage re- 
quired to trigger a particular stage, 
the overall reduction ratio may be 
represented by (R, x R:,) - NB,S 
where S is the number of units by 
which NB^_ is shortened by the feed- 
back voltage. The ratio of stage 
2 is this expression divided by R,. 

Since the ratio between stages 3 
and 2 is not changed by the feed- 
back voltage, R, will be equal to the 
second stage as altered by the feed- 
back or, R,: - R_. - NB,S/R,. The 
dividing ratio as seen at the output 
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THE ELECTRON ART (continued) 
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FIG. 3-Plate voltage waveforms for a 
three -stage multivibrator with and with- 

out feedback 

of the third stage would be 5 - 
(3 x 2)/5, or, 3-4/5, using the 
original factors with a S of 2. Thus 
a nonintegral ratio has been 
obtained. 

With feedback spanning more 
than one stage, the calculations be- 
come more involved, but similar 
reasoning will produce the desired 
results. The output waves from 
such circuits are flat-topped. Where 
sine waves are desired, suitable fil- 
ters may be employed. (K. H. 
Davis, Multivibrator Step -Down by 
Fractional Ratios, Bell Labs Rec- 
ord, p 114, March 1948.) 

SURVEY OF NEW TECHNIQUES 

ENERGY DISTRIBUTION of 100,000,- 
000 -volt x-rays produced by the 
betatron in the General Electric 
Research Lab is measured with 100 
G -M tubes and some 300 additional 
vacuum tubes. This electronic in- 
strument utilizes the direct trans- 
formation from energy to mass in 
which pairs of electrons and posi- 
trons are produced by high-energy 
x-rays when passing through mat- 
ter. The x-ray beam bombards a 
thin metal target in the evacuated 
8 -ton mobile instrument. Pairs of 
electrons and positrons so pro- 
duced are deflected, each according 
to its electrical charge and initial 
velocity, in the field of an electro- 
magnet to a bank of G -M tubes. 
Because the initial velocity of a pair 
depends on the energy of the inci- 
dent x-ray, pairs of different ener- 
gies will intercept different G -M 

\11"»."-- 

h LINE PERFORMANCE 
7t pyvoci Zit 

ADC efts Line Transformer 

An ADC 115A (Industrial Series) 
impedance matching transformer, 
picked at random from stock, was 
submitted to tests to compare its 
performance with that of other 
makes of 1st line transformers. Here 
are the results. Compare perform- 
ance of the ADC transformer with 
that of other makes. 

FREQUENCY RESPONSE 

O 10 

-I 

-2 
0.5 To e 

20 loo 

rtmot`. NATj, 
O IWA-T 

N 
1,000 

N 
10,000 20,0001 

RESPONSE IISA 

600 OHMS 

600 OHMS 

LONGITUDINAL BALANCE 

',The most common interference volt- 
ages encountered in telephone line 
transmission are longitudinal; that is, 
the induced voltages in both wires are 
in phase with respect to ground. These 
can be removed from the signal volt- 
age only by means of a well balanced 
line transformer. Illustration "A" 
shows the test circuit used to measure 
the degree of removal of these inter- 
ference voltages. Level reduction on 
the ADC 115A transformer was 67 db 
at 100 cps and 56 db at 10,000 cps. 

r 

FREQUENCY IN CYCLES PER SECOND 

It may be noted that altho the perme- 
ability of magnetic materials drops at 
low flux densities, the AOC transformer 
has sufficient reserve inductance to al- 
low for this even at low power levels. 
At 40 db below maximum power level 
it exceeds the response guarantee. In 
sertion loss at 1,000 cps was 0.75 db 

MANUFACTURERS, JOBBERS: 
Write today for catalog of ADC 
electronic components or for in- 
formation on units engineered to 
your requirements. 

300 OHMS 

600 
OHM$ 

CONSULTa AD mero where exact- 

ing 

engi- 

neered require positive 

results. 

cations 4 
policy 

assures you 
ADCsable 

the finest ovaito 
give 

materials ana 

wortrmonshfp to give You the very 

best electronic 
components. 

DC QUALITY PLUS 

FORMERS TRANS 
r made. For AM 

FM broadcast 

mtade. 
ns ana 

Finest trnnsforme 
ab 90 

and studios. 
recording 

t 5,000 cps 

midi: wad,/ co. 
2835 13th AVE. S., MINNEAPOLIS 7, MINN. 

1 
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What counts, sales - wise, is 

what your customer sees. What 
gets the attention for Premier 
Metal Products, quality -wise, is 
their sharpness and clarity ... 
close tolerances ... rich colors 
and baked -in finishes. Let us 
tell you how these qualities 
can add important sales -appeal 
to your products. 

Etched & Lithographed on: 
Aluminum Brass 
Bronze Copper 
Monet Nickel Silver 

Stainless Steel 

WRITE FOR BULLETIN 

PREMIER METAL ETCHING NCOMPANY 

21-07 44TH 
AVENUE LONG 

(Duality Products for Over 35 Years 

THYRATRONS are the 
IMPULSE of American Industry 

QUICKER 

UluliNG 

CE - 

322 

DESIGN ENGINEERS will 
want precision -made Cetron 
Mercury Vapor and Gas -filled 
Grid Control Rectifiers for 

MOTOR CONTROLS WELDING CONTROLS 

CONTROLLED O.C. SUPPLIES 

Continental's longer experience 
in developing and perfecting 
steady -duty, inexpensive Rec- 
tifiers means greater depend- 
ability and higher efficiency. 

ASK FOR CE -320 (2.5 Amp.) or 
CE -322 (6.5 Amp.) Rectifiers 

(We also make a fine series of engineer -perfected, 
high quality Phototabes) 

FOR 

LONGER LIFE 

FOR ECONOMY IN 

LABOR... 
ENGINEERING .. . 

SPACE... 

hp 

ACTUAL 
SIZE 

GERMANIUM 

DIODES 

EASILY INSTALLED, General Electric Diodes 
are space -saving . . provide outstand- 

ing advantages over other rectifiers in many 
applications. 

These advantages can be quickly trans- 
lated into dollars saved in production and 
improved equipment operation. The features 
listed below are only a few of the reasons 
for the rapid increase in the use of G -E 
Germanium Diodes. 

Welded Contact - The welding of 
the platinum whisker to the germa- 
nium pellet improves electrical sta- 
bility. Neither mechanical shock nor 
vibration affect it. Operation may be 
conducted at higher than ordinary 
temperatures since no filler, such as 
wax, is required to hold the point 
in place. 

Plastic Shell-More economical than 
previous metal type and yet it retains 
mechanical ruggedness. 
Use of plastic gives a lower lead -to - 
lead capacitance, permitting its use 
in circuits of very high frequency. 
Small Size-Requires no more space 
in circuit than an ordinary '/4 watt 
resistor. 
No Heater Connections-Eliminates 
hum sometimes associated with vac- 
uum type rectifiers. 
Easy Installation - Insulated shell 
and only two leads to connect. 
Quick Recovery-Returns to normal 
quickly after sudden applications of 
excessive voltage when not accom- 
panied by excessive current, provid- 
ing the source of high voltage is 
removed at once. 

Low Shunt Capacitance 

Five types of G -E Germanium Diodes are 
available to meet practically all require- 
ments. For complete information write: 
General Electric Company, Electronics Park, 
Syracuse, New York. 

105 -Ge 

GENERAL ELECTRIC 
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THE ELECTRON ART (continued) 

tubes. The counts so produced are 
tabulated by the electronic register 
to show directly the spectrum of 
the betatron's x-rays. The appara- 
tus, developed under Office of Naval 
Research sponsorship, is described 
by Dr. J. L. Lawson in the October 
General Electric Review; a discus- 
sion of the experimental results is 
planned for publication in the 
Physical Review. 

SHORT -ARC high-pressure cadmium - 
mercury vapor lamps have been de- 
veloped experimentally. A 10,000 - 
watt d -c lamp with a three -eighths - 
inch arc enclosed in a quartz bulb 
and having about half the bright- 
ness of the sun was demonstrated 
for spot and floodlighting of studios 
by E. W. Beggs of the Westing- 
house Lamp Division at the recent 
conference of the SMPE. The short- 
ness of the arc makes possible a 
high degree of optical control. The 
small amount of cadmium adds 
enough red to the mercury spec- 
trum to make the lamp suitable for 
color movies. In 400 and 1,000 
watt a -c sizes the lamp can be used 
in television studios. 

CONTRAST characteristics of optical 
and electrical lenses can be meas- 
ured objectively by an electronic 
method described by O. H. Schade, 
development engineer in the Tube 
Department of RCA, at the Ameri- 
can Optical Society convention in 
Detroit in October. A test pattern 
consisting of vertical and horizontal 
lines of graded sizes is mounted be- 
fore the lens to be tested, which in 
turn produces a greatly reduced 
image of the pattern. A micro- 
scope enlarges this image before it 
is picked up by a television camera. 
One square of the image may cover 
the camera tube. The electrical 
image so formed is reproduced on a 
kinescope and its waveshape is dis- 
played on an oscilloscope. Using 
these displays, the contrast or de- 
tail response of the lens at any 
degree of resolution can be deter- 
mined. The technique can be modi- 
fied for evaluating electrostatic or 
electromagnetic lenses in camera 
and kinescope tubes, or for study- 
ing whole systems such as motion 
picture or television channels from 
camera to projection screen. 

THE CONVENIENCE of not having to change needle pressure 
or make similar adjustments-in switching from 33-1/3 to 
78 RPM Records with Astatic FL Series Pickups-has done 
much to put these revolutionary phonograph playing arms 
in a leading position in the new long-playing equipment field. 
As much perhaps as their superb reproduction, unparalleled 
reality of tone, absence of surface noise. All that the user 
need do is change cartridges. Takes only a second, because 
they are designed to fix themselves in playing position on 
the same slip -in principle which firmly joins barrel and cap 
of many modern fountain pens. 
Astatic FL Pickups play both types of records at the miracu- 
lously light needle pressure of five grams. New engineering, 
mechanically and electrically, makes perfect tracking a fore- 
gone conclusion, even at this feather -light pressure. That's a 
good bit of the answer why FL Series Pickups can deliver so 
much-in performance perfection, in greater utility for the user. 
Comparable reproduction quality at lower cost is available in 
other Astatic units, which round out the complete Astatic Long - 
Playing Line. Write for new brochure, giving full details, 
illustrations. 

ORPORATION 
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MOSINEE 
e ;Mart zY' 

7y 

In the field of electronics and the electrical 

goods industry, MOSINEE stands for paper -hi c 

processing materials with scientifically 

controlled chemical and physical properties, high 

quality standards and dependable uniformity... 

with good dielectric strength, high tensile or tear 

strength; proper softness or stiffness; 

creped with controlled stretch or flexibility; specified 

pH for maximum -minimum acidity or 

alkalinity: accurate caliper, density, liquid repellency 

or absorbency ... or other technical 

characteristics vital to your quality standards and 

production requirements. 

MOSINEE PAPER MILLS COMPANY MOSINEE, WIS. 

7 ,.u.,ir:ed .1)(7/7 - t/f, mi,,.lfri7e,. . . 
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NEW PRODUCTS 
(continued from p 136) 

and input impedance is 250,000 
ohms. The instrument is useful for 
determining the characteristics of 
p -a systems, hearing aids and a 
wide variety of audio devices. 

Aluniuum Counter 
VICTOREEN INSTRUMENT CO., 5806 
Hough Ave., Cleveland 3, Ohio. 
Type 1B85 aluminum -wall, beta - 
gamma counter tube is designed to 
replace thin -walled glass tubes 
previously employed in laboratory 
and field radiation measuring in- 
struments. The new tube operates 
at 900 v. Plateau length is not less 
than 200 AT and the plateau slope 
does not exceed 3 percent per 100 v. 
Nominal recovery time is 100 micro- 
seconds. Maximum operating life 
is 108 counts with life test end point 
plateau 850 to 950 v. The wall 
thickness is 30 mg per square centi- 
meter of aluminum. 

Remote -Control Unit 
GENERAL ELECTRIC CO., Syracuse, 
N. Y. Type EC -8-A remote -con- 
trol unit was designed for control- 
ling a remote central station com- 
bination in a land -mobile radio 
communications system. It em- 
ploys an automatic level control 
preamplifier to modulate the trans- 
mitter and to maintain the maxi- 
mum allowable signal. 

Flame Failure Guard 
COMBUSTION CONTROL CORP., 77 
Broadway, Cambridge 42, Mass. To 
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NEW PRODUCTS (continued) 

meet the need for flame failure safe- 
guards on gas-oil conversion burn- 
ers Fireye systems FF -2 and FF -6 
are available. The former is used 
on oil burners which use gas as an 
alternate fuel, while the second is 
for gas burners that use light oil as 
alternate fuel. They are described 
in Bulletin CH4753. 

D -C Relay 
COMAR ELECTRIC Co., 3148 N. 
Washtenaw Ave., Chicago 18, Ill. 
The new type E relay has been 
designed for use in electronic cir- 
cuits and similar applications. It 
has contact rating up to 5 amperes 

at 25 volts noninductive load. 
Power to operate is 60 milliwatts. 
Contact combinations do not exceed 
single -pole double -throw. 

Electron Diffraction 
RADIO CORP. OF AMERICA, Camden, 
N. J. Model EMD -2 diffraction unit 
permits chemical analysis of sub- 
stances weighing as little as 1/28 
millionth of an ounce. It reveals the 

chemical composition and atomic 
arrangement of crystalline sub- 
stances by directing a beam of elec- 
trons through a minute specimen, 

A welcome answer 

to insulation problems in the 

electrical and electronic fields 

TAYLOR GRADE 

XXX P-1 

For switch stators and rotors, socket bases, condenser stators, 
insulating washers, and similar applications ... Taylor Grade 
XXXP-1 brings a new combination of insulation resistance 
plus low power factor and low dielectric constant, regardless 
of humidity. 

After 24 hours in water, the power factor of this material shows 
a change of less than 0.0010 and dielectric constant changes 
less than 0.05 when tested at a frequency of 106 cycles. Insulation 
resistance, after four days' exposure, at 90 percent relative 
humidity and 35°C, is 500,000 megohms. 

Write for additional data on Grade XXXP-1, and for full in- 
formation on Taylor Vulcanized Fibre, Taylor Phenol Fibre, and 
Taylor Fabricating Service. You can count on Taylor for help in 
all problems involving Laminated Plastics. 

TAYLOR 1-I .13 It= 
COMPANY 

LAMINATED PLASTICS: PHENOL FIBREVULCANIZED FIBRE Sheets, Rods, Tubes, and Fabricated Parts 

NORRISTOWN, PENNA. Pacific Coast Plant: LA VERNE, CAL. 

Offices in Principal Cities 
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Lighter, Stronger 
(.OILS 

PRECISION 
BOBBINS 

.&.f.£ iii iüiii u ui uiilii uL 

I(( / I ......Fa... 
rrr.....'.......)I :w.'r rr '. 

WRITE FOR SAMPLES 

More wire can be wound to 
give stronger magnetic 
field; or less wire of larger 
gauge to reduce resistance. 
Bobbin cores are spirally 
wound and heat treated 
under compression for 
greater strength with less 
weight. Insulation s t r i p s 

are unnecessary, permitting 
closer winding. Flanges are 
designed in three types for 
maximum winding area. 
PRECISION ma k es DI - 

FORMED PAPER tubes any 
length, any ID of OD. 

PRECISION PAPER TU BE CO. 
2041 W. CHARLESTON ST., CHICAGO 47, ILL. 

PLANT NO. 2, 79 CHAPEL ST., HARTFORD, CONN. 

AMPERITE 
Studio Microphones 

at P.A. Prices 
?i' i1.1A 'd VYh i..-. 

Ideal for BROADCASTING 
RECORDING 
PUBLIC ADDRESS 

"The ultimate in microphone quality," says Evan 
Rushing, sound engineer of the Hotel New Yorker. 

Shout right into the new Amperite 
Microphone-or stand 2 feet away- 
reproduction is always perfect. 

The only type microphone that is not 
affected by any climatic conditions. 

Guaranteed to withstand more "knock- 
ing around" than any other type mike. r iL.. 

Special Write for Special Introductory Offer, 
Offer: and 4 -page illustrated folder. a. 

a w ' 
AMPERITE _mpany_Inc. 

561 BROADWAY NEW YORK 12, N. Y. 

Models 
RBLG-200 ohms 
RBHG--Hi-imp. 

List $42.00 

"Kontak" Mikes 
Model SKH, list $12.00 
Model KKH, list $18.00 

In . Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto 

31 z KW 

VACUUM TUBE 

BOMBARDER 
or 

INDUCTION 
HEATING UNIT 

Only $975 
Never before a value like this 31/2 KW bom- 
barder or high frequency induction heater .. . 

for saving time and money in surface harden- 
ing, brazing, soldering, annealing and many 

other heat treating operations. Is 

Portable . .. mounted on four rubber 
coasters. Width 141/2"; depth 27"; 
height 42/"; weight 300#. 

Operates from 220 volt line. Complete with 
foot switch and one heating coil made to cus- 
tomer's requirements. Send samples of work 
wanted. We will advise time cycle required 
for your particular job. Cost, complete, only 
$975. Immediate delivery. 

Scientific Electric Electronic Heaters are made 
in the following ranges of power: 1-2-3-5-71- 
10-121 15 18 25 40 60 80 100-250. KW. 

Division of 

"S" CORRUGATED QUENCHED GAP CO. 

105 - 119 Monroe St., Garfield, N. J. 
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NEW PRODUCTS (continued) 

onto either a fluorescent plate or a 
photographic print. 

Photoelectric Street Light 
GENERAL ELECTRIC CO., Schenec- 
tady 5, N. Y. Form 110 Luminaire 
illustrated has a built-in photoelec- 
tric control. The control comprises 

a red -sensitive gas -filled phototube, 
two amplifier tubes, a filament 
transformer, and a relay element. 

Small Relay 
STRUTHERS-DUNN INC., 150 North 
Thirteenth St., Philadelphia 7, Pa. 
Type 118XBX miniature relay can 
be used on d -c, a -c, or halfwave 
rectified a -c. It has dpdt contacts 
rated at 2 amperes for 115 volts 
a -c. Normal d -c operating power 
is 0.15 watt with a maximum coil 
resistance of 2,200 ohms. Relays 
for a -c operate on approximately 9 

volt-amperes with coils available 
for operation up to 115 volts, 60 
cycles. 

Fixed F -M Receiver 
COMMUNICATIONS COMPANY, INC., 
300 Greco Ave., Coral Gables, Flor- 
ida. Comco model 389-R receiver 
is designed for services operating 
in the band of frequencies between 
152 and 162 megacycles. Looking 
towards the time when closer spac- 

Specially developed for recording in flight, the 
TYPE S12 -A OSCILLOGRAPH and the TYPE OA -2 GAL- 
VANOMETER are ideal for operation under acceleration 
or vibration. 

The TYPE S12 -A OSCILLOGRAPH is a complete 
instrument with internal governor motor, gear -driven 
record, timing device, record numbering, automatic 
record -length control, and record footage indicator. 
Rigid cast aluminum case has carrying strap, measures 
only ten inches wide by 18 inches long, and weighs 
only 35 pounds. 
Fully described in Technical Bulletin SP -167 A 

The TYPE OA -2 GALVANOMETER can be sup- 
plied in 66 different combinations of sensitivity and 
natural frequency, for accurate recording up to 6000 
cycles per second. The OA -2 is the only galvanometer 
suitable for use under extreme vibration or acceleration. 
Fully described in Technical Bulletin SP -156 A 

The TYPE MRC-12 STRAIN GAGE CONTROL 
UNIT is the smallest complete six -channel static - 
dynamic strain gage amplifier and balancing unit in 
existence. Complete with carrying strap, batteries, 
six amplifiers, six balancing boxes, and 2000 -cycle 
oscillator, the MRC-12 weighs only 42 pounds. 
Fully described in Technical Bulletin SP -177 A 

INSTRUMENT COMPANY. 
1315 SO. CLARKSON STREET DENVER 10, COLORADO 
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ENGINEERED FOR ENGINEERS 

OSCILLOSYNCHROSCOPE 
Model OL -15B 

Designed for maximum usefulness in labora- 
tories doing a variety of research work, this 
instrument is suited to radar, television, com- 
munication, facsimile, and applications involv- 
ing extremely short pulses or transients. It 
provides a variety of time bases, triggers, 
phasing and delay circuits, and extended 
range amplifiers in combination with all standard oscilloscope functions. 

THESE FEATURES ARE IMPORTANT TO YOU 

Extended - range amplifiers: vertical, 
flat within 3 db 5 cycles to 6 mega- 
cycles; horizontal, flat within 1 db 
5 cycles to 1 megacycle. 

High sensitivity: vertical, 0.05 RMS 
volts per inch; horizontal 0.1 RMS 
volts per inch. 

Single -sweep triggered time base per- 

mits observation of transients or ir- 
regularly recurring phenomena. 
Variable delay circuit usable with 
external or internal trigger or sepa- 
rate from 'scope. 
Sawtooth sweep range covers 5 

cycles to 500 kilocycles per second. 
4,000 volt acceleration gives superior 
intensity and definition. 

For complete data, request Bulletin MO -91 

SWEEP CALIBRATOR SQUARE -WAVE MODULATOR 
AND POWER SUPPLY 

Model GL -22 
This versatile source of timing markers 
provides these requisites for accurate 
time and frequency measurements with 
an oscilloscope: 

Positive and negative markers at 
0.1, 0.5, 1.0, 10, and 100 micro- 
seconds. 
Marker amplitude variable to 50 
volts. 
Gate having variable width and 
amplitude for blanking or timing. 
Trigger generator with positive 
and negative outputs. 
Further details are given in 
Bulletin MC -91. 

Model TVN-7 

Here is the heart of a super high fre- 
quency signal generator with square 
wave, FM, or pulse modulation. Pro- 
vides for grid pulse modulation to 60 
volts, reflector pulse modulation to 100 
volts, square wave modulation from 
600 to 2,500 cycles. Voltage -regulated 
power supply continuously variable 
280-480 or 180-300 volts dc. For addi- 
tional data and application notes, see 
Bulletin MM -91. 

STANDING WAVE RATIO METER AND HIGH GAIN AUDIO AMPLIFIER 
Model TAA-16 

Write for Bulletin MA -91 con- 
taining full details of this use- 
ful instrument. 

In Canada, address Meas- 
urement Engineering Ltd., 
Arnprior, Ontario. 

Standing wave voltage ratios are read directly 
on the panel meter of this sensitive, accurate 
measuring instrument. 
Frequency range 500 to 5,000 cycles per second. 
Two input channels with separate gain control 
for each. 
"Wide -band" sensitivity 15 microvolts full scale. 
"Selective" sensitivity 10 microvolts full scale. 
Bolometer/ crystal switch adjusts input circuit 
to signal source. 

BROWNING 
Laboratories. Inc. 
Winchester, Moss. 

ENGINEERED FOR ENGINEER'. 

NEW PRODUCTS (continued) 

ing of channels may be necessary, 
the receiver is designed to have a 
selectivity of at least minus 80 db 
for 60 kc off resonance. 

Noise Suppressor 
HERMON HOSMER SCOTT, INC., 385 
Putnam Ave., Cambridge 39, Mass. 
Type 110-A dynamic noise suppres- 
sor can be added to existing audio 
equipment. Its features are low 

cost, remote control, and single con- 
nection for installation. A specially 
matched pickup is included. 

Resistance Thermometer 
RUGE -DEFOREST, 76 Massachusetts 
Ave., Cambridge 39, Mass. A new 

bonded wire resistance thermome- 
ter element with rapid response, 
called the RdF Stikon, consists es- 
sentially of a grid of fine nickel 
wire bonded into a paper -thin Bake- 
lite wafer. Bakelite cement can be 
used to attach the wafer to the sur- 
face of interest. Type BN -1 units 
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NEW PRODUCTS (continued) 

give long service in the range from 
-40 F to +300 F. 

Germanium Diodes 
GENERAL ELECTRIC CO., Syracuse, 
N. Y. Five new types of german- 
ium diodes feature a welded 
whisker which eliminates contact 
variation. They are designed to 

replace such elements as 6H6 and 
6AL5 tubes, copper oxide, selenium, 
and silicon rectifiers. Safe forward 
current is 0.05 amp and safe back 
voltage, 60 volts. Shunt capaci- 
tance is 0.8 uuf maximum. 

Outdoor Transmitter 
SCHUTTIG AND Co., Ninth and 
Kearny Sts., N. E., Washington 17, 
D. C. The type 5206A outdoor vhf 
transmitter is a complete 5 -watt 
a -m station including antenna and 
weatherproof housing. It is de- 

signed for fixed frequency inter- 
mittent operation in the frequency 
range from 100 to 150 mc. Carrier 
control is provided by a tube -oper- 
ated relay so arranged that control 
can be obtained by a 60 -cycle tone 
or simplexing. 

Mercury Switches 
DURAKOOL, INC., Elkhart, Indiana. 
The new metal -cased mercury 
switches have an electric weld 
which seals hydrogen gas under 
pressure to kill the usual arc be- 
tween the mercury and the contact 
points of the switch. Designed for 
high -capacity, highly inductive cir- 

I 

REMOTE CONTROL 

1 ROTARY SOLENOID OPERATED 

... designed for use 
where automatic, remote -controlled, 

multiple circuit selection is needed. 

The model illustrated is a six pole, six position circuit 
',elector with standard mounting. Ledex Circuit Selector 
Switches are also available from stock in the following models; 
three pole twelve position, and six pole six position, all 
with either standard or panel mounting. Where quantity 
requirements justify, special selectors for specific applications 
will be engineered and priced by quotation. 

The rotors of Ledex Circuit Selector Switches are powered 
by Ledex Rotary Solenoids. This compact, powerful solenoid 
is converted to a rapidly oscillating motor by means of a 
commutating switch and return spring. Provisions are made 
to operate Ledex Circuit Selector Switches from any standard 
power source. 

Precision manufacture to exacting specifications and indi- 
vidual operating tests are your assurance of dependable, long - 
life service under severe operating conditions. 

WRITE 
FOR COMPLETE 

DESCRIPTIVE 
LITERATURE 

WHICH PROVIDES 
DETAILED 

INFORMATION 

fI I I 

D A Y T O N 2. OHIO 

40 IMMEI 

N C. 

G. II. LELAND, INC. 
118 Webster Street, Dayton 2, Ohio 
Gentlemen. Send me descriptive literature on the Ledex 
Circuit Selector Switch. It may be applicable to our . . . 

Product 

Name 

Company 

Street Address 

(Please Print) 

City State I 
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PRECISION POTENTIOMETERS 
Toroidal and Sinusoidal 

For use in computing and analyz- 
ing devices; generation of low fre- 
quency saw tooth and sine waves; 
controls for radio and radar equip- 
ment; position indicators; servo- 
mechanisms; electro medical in- 
struments, measuring devices-tele- 
metering; gun fire control where 
360° rotation, high precision and 
low noise levels are essential. 

The type RL14MS sinusoidal po- 
tentiometer is illustrated. It is 
wound to a total resistance of 
35,900 ohms and provides two volt- 
ages proportional to the sine and 
cosine of the shaft angle. It will 
generate a sine wave true within 
7.t.6%. Overall dimensions are 
4" diameter x 4 11/32 long plus 
shaft extension }" diameter a 
II" long. 

Write for Bulletin F-68 

THE GAMEWELL COMPANY 
Newton Upper Falls 64, Massachusetts 

*4.5 KENYON 
KENYON 

KENYON 
now ve leang 
ies gm: Times Fdiacsimile 

compan- 
Cor- 

poration, Western Electric Co., General Electric Co., 
Schulmerich Electronics, Sperry Gyroscope Co., Inc. 

Yes, electronification of modern industrial machinery 
and methods has been achieved by KENYON'S 
engineered, efficient and conservatively rated 
transformers. 
For all high quality sound applications, for small 
transmitters, broadcast units, radar equipment, ampli- 
fiers and power supplies - Specify KENYON! 
Inquire today for information about our JAN ap- 
proved transformers. 

Now - for the first time in any transformer catalog, 
KENYON'S new modified edition tells the full com- 
plete story about specific ratings on all transformers. 
Our standard line saves you time and expense. Send 
for the latest edition of our catalog nowt 

KENYON TRANSFORMER CO., 
Inc840STRET 

NEW YORKY59,NEY. 

THE ONLY BROAD BANDED, 
HIGH GAIN, STACKED ARRAY 

ON THE MARKET 

Many times more sensitive for TV 
reception in fringe areas and poor 
signal locations, the WARD TVS-6 
STACKED ARRAY achieves maxi- 
mum forward gain by stacking two 
high gain folded dipoles and reflectors 
with effective 1/2 wave spacing rather 
than the ordinary 1/2 or 1/4 wave which 
materially reduces sensitivity. THE 
ONLY STACKED ARRAY ON 
THE MARKET THAT IS BROAD 
BANDED, it will give excellent re- 
sults with MANY CHANNELS 
where others are too selective. The 
advanced engineering and PRE 
ASSEMBLED design of the WARD 
TVS-6 is only one of the reasons why 
WARD is the largest exclusive man- 
ufacturer of antennas in the world. 
See any leading parts distributor or 
write for catalog. 

THE WARD PRODUCTS 
CORPORATION 

1523 E. 45TH STREET, CLEVELAND 3, OHIO. 

one of the oldest names in trans- 
formers, offers high quality specifi- 

cation transformers custom-built to your require- 
ments. For over 20 years the KENYON "K" has been 
a sign pf skillful engineering, progressive design and 
sound construction. 
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NEW PRODUCTS (continued) 

cuits, or where variable loads place 
undue strain on ordinary switches, 
models range from 1 to 65 amperes 
in capacity. 

Triode Amplifier 
BROOK ELECTRONICS, INC., 34 De 
Hart Place, Elizabeth 2, N. J. Model 
12A3 remote -control amplifier has 
a virtually flat response from 20 to 

20,000 cycles. Intermodulation and 
harmonic distortion are negligible. 
A new circuit permits the amplifier 
to handle power peaks considerably 
higher than its 10 -watt rating. 

PABX 
FEDERAL TELEPHONE AND RADIO 
CORP., Clifton, N. J. A new line of 
private automatic branch exchanges 
(PA RX1 provides service from 6 

t0 twen{ySevenmore 

Sensitive 

goes «tote 

than uwtmhs 
oscillogr N 

New SUP -1 Tube 
and screen 

cra end in rubber 

EL 
95 

Sinusoidal & 
Linear Sweep with 

Ph2sing Control 

High gain vertical 
amplifier 

.015V (15 m.v.) 
per nch deflection 

Technical Characteristics 
1. Power Supply Required: 

105-125V, 50-1200 cycles A.C. 
2. Power Consumption: 

50 Watts at 115V. 
3. Deflection Sensitivity: 

a. Vertical-.015V (rms)/in. 
b. Vertical, Direct - 

15V (rms)/in. 
c. Horizontal-.15V (rms)/in. 
cl. Horizontal, Direct - 

20V (rms)/in. 
4. Input Impedance: 

a. Vertical --1 meg, 25 mmf 
b. Vertical, Direct -2.2 meg 
c. Horizontal -4 meg, 35 mmf 
cl. Horizontal,Direct-2.2meg 

5. Frequency Range: 
Amplifier, Vertical - 

30 cycles to 1 m.c. 
Amplifier, Horizontal - 

10 cycles to 50 k.c. 
6. Size: 85/,¿' wide x 181/2" 

deep x 13" high 
7. Weight: 25 lbs. 

Compare these outstanding features with any 'scope at any price 

* Extremely sensitive-.015V (15 m.v.) per inch 
* Wide band amplifiers -30 cycles to 1 m.c. 
* Demodulator-Return Eliminator 
* Synchronized linear FM sweep 
* Phasing control with sinusoidal sweep 
* Direct connection to vertical plates available 

We take pride in offering this Oscillograph with the 
exceptionally high sensitivity of .015 volts per inch 
and a wide band amplifier to 1 m.c. Compare these 
features with any 'scope on the market today-at any 
price. Ideal for numerous laboratory and industrial 
applications. Built to the high HICKOK standard 
throughout, calibrated for lasting accuracy. HICKOK 

instruments known the world 
T H F 

O111( 

over, have long been chosen 
by U. S. Government and 
leading Electronic Engineers. 

1.C4 ELECTRICAL INSTRUMENT CO. 
Instrument Makers Since 1910 

10527 Dupont Avenue Cleveland 8, Ohio 
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ee7W 
J4PHENÖ1Ì 

'AN" CONNECTORS 

FOR POWER, SIGNAL and CONTROL CIRCUITS 

in AIRCRAFT and ELECTRONIC EQUIPMENT 
Amphenol provides features which compare to and carry beyond the spec- 

ifications for "AN" Connectors. 
1. Non -rotating contacts with solder cups aligned for fast efficient soldering. 

2, Coupling rings are a screw machine part made from solid aluminum bar 
stock providing 80% greater tensile strength. 

3. Contacts are of selected high conductivity alloys, silver plated and with 
pockets pretinned for soldering. 

4. On sizes 20 and up, Amphenol provides 70% thicker inserts-stronger 
to withstand rugged operating conditions. 

5. Coupling rings and assembly screws are drilled for safety wiring in 
accordance with Army -Navy specifications. 

6. For satisfaction and security be sure with "AMPHENOL." 

Let Amphenol engineers and technicians assist you in specifying 
connectors for application and adaptability in instrument, power and 
control problems - these men are available for consultation without 
obligation. 

72 PAGES OF "AN" CONNECTORS 
This is a new catalog, just off the presses a few months; 
long enough, however, to receive the acclaims of top 
engineers as the most complete and informative on the 
subject of "AN" Connectors. We are glad to provide 
a copy for your reference, kindly make request on 
company letterhead to our Department 13E. 

AMERICAN PHENOLIC CORPORATION 
1830 SO. 54TH AVENUE CHICAGO 50, ILLINOIS 

NEW PRODUCTS (continued) 

lines upward. Besides handling 
dial intercommunication, these sys- 
tems take care of incoming and out- 
going calls on central office trunks. 
Features such as trunk transfer, 
partial or complete restriction of 
service, and trunk holding are all 
available. 

Power Rheostat 
REX RHEOSTAT Co., 3 Foxhurst 
Road, Baldwin, L. I., N. Y. A new 
vitreous enameled round power 
rheostat described in catalog 4 uses 
a self-lubricating powdered metal 

washer between the stationary and 
movable parts of the contact arm to 
prevent freezing and insure contin- 
uous smoothness of operation. 
There are seven types in this series. 

Antenna Multicoupler 
SCHUTTIG AND Co., Ninth and 
Kearny Sts., N. E., Washington 17, 

D. C. Type S178A antenna multi - 
coupler provides for coupling one 
antenna with a balanced or unbal- 

anced transmission line to two re- 
ceivers with unbalanced inputs. 
The unit covers the frequency range 
from 2 to 20 me and can be supplied 
to match any antenna impedance 
from 50 to 1,000 ohms. 

Television Array 
EASTERN TRANSFORMER CO., INC., 

147 West 22nd St., New York, N. Y. 

The new Double -U antenna has 
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NEW PRODUCTS (continued) 

been designed to increase f -m and 
television reception in fringe areas. 
There are two antennas, two di- 
rectors, and three reflectors that 
make up the array. 

Tinned Steatite 
GENERAL CERAMICS AND STEATITE 
CORP., Keasbey, N. J. A new line 
of tinned steatite, sealed terminals 
is presently available for use on 

r 
metal enclosures ,such as trans- 
former cans and relay covers. The 
tinned surface permits easy solder- 
ing. Connection is made to an 
axial lead equipped with a tinned 
lug. 

Stepping Switch 
AUTOMATIC ELECTRIC CO., 332 S. 
Michigan Ave., Chicago 4, Ill.. A 
new 25 -point automatic rotary step- 
ping switch, type 45, operates from 

CARDYNE 
Cordioid 

Dynamic 

w and improved features 

noew make it finer than ever! N 

The tí630" 
Super-dynamic 

for general- 

pnrj° edelity wide rage 
eig 
resPon$e. 

Acoustolloy 
Diaphragm 
Product of 

E -V Research 

Increases Output Level ... Achieves 
Smoother, Wider Range Response ... 
Gives Extremely Rugged Service 

ACOUSTALLOY is the amazing new 
non-metallic diaphragm developed by Electro - 
Voice engineers and utilized so effectively in 
E -V dynamic microphones. Its remarkable 
characteristics create a new concept of per- 
formance. It makes possible higher output 
level and smoother, wider -range frequency 
response. It is practically indestructible .. . 
withstands high humidity, extreme tempera- 
tures, corrosive effects of salt air and severe 
mechanical shocks. There's a better E -V 
microphone for every need. 

Jr7rite for information. 
ELECTRO -VOICE, INC., BUCHANAN, MICH. 
Export: 13 East 40th St., New York 16, U. S. A. 

Cables Arlab 

NO FINER CHOICE THAN 

Zerterckg. 
ELECTRONICS - January, 1949 185 



BRUSHES 

CONTACTS 

in BRUSHES 
for high current density mini- 
mum wear low contact drop 
low electrical noise self -lubri- 
cation 

in CONTACTS 
for low resistance non -welding 
character 
GRAPHALLOY works where others won't, 
Specify GRAPHALLOY with confidence. 

°A special silver -impregnated graphite 

GRAPHITE METALLIZING 

CORPORATION 

1055 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 

THE H. It SCOTT 210-A AMPLIFIER IS THE LOGICAL CHOICE IN 

CUSTOM 
INSTALLATIONS 

- -oLi 
Broadcast and Recorded Music 

Built to laboratory standards of electrical, mechanical, and musical excel- 
lence, this 20 -watt amplifier includes these features . proved essential 
to satisfactory custom performance in both FM and AM radio reproduction 
as well as in record playing. 

Extended listening range ... 30 to 20,000 cycles, with negligible inter - 
modulation or transient distortion, 
*Dynamic noise suppressor ... designed particularly for this unit .. . 

allows widest use of high- and low -frequency gain, 
Twenty -watt output ... with less than 2% harmonic distortion; range 
and power -handling capability exceed RMA broadcast station 
requirements, 
Minimum controls for maximum flexibility . . . easy selection of 
exact tonal balance to please every ear. 

GUARANTEED FOR A FULL YEAR 
FOR RADIO RECEPTION IN RECORD REPRODUCTION 

. .the H. H. Scott 210-A enhances . . . the H. H. Scott 210-A lab - 
enjoyment of both FM and AM oratory amplifier provides unsur- 
broadcasting, minimizing clicks, passed realism, with freedom from 
whistles, and noise. scratch, hiss and rumble. 

For full details, request Bulletin 901-E. 
`Licensed under U.S. and foreign patents pending and issued. 
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NEW PRODUCTS (continued) 

46 -volt d -c impulses. Speeds up to 
70 steps per second are possible 
when the unit is self -pulsed, or up 
to 35 steps a second with external 
pulsing. 

Tube Test Meter 
RADIO CITY PRODUCTS CO., INC., 152 
West 25 St., New York 1, N. Y. 
Servishop model 8573 has 50 ranges 
in addition to its function as a corn- 

plete tube tester. The instrument 
represents a combination of the 
model 805B tube and set tester with 
the model 730 signal generator. 

New Core 
ELCOR, INC., 4525 N. 124th St., 
Butler, Wisconsin. A new flexible 
core is available that can be used 
for radio transformers, rectifiers, 

and battery chargers. A greater 
flux density may amount to copper 
savings as high as 30 percent. 

Regulated Power 
HASTINGS INSTRUMENT CO., INC., 
Box 1275, Hampton, Va. A new 
precision regulated power supply 
gives any voltage up to 100 volts at 
specified current in the range from 

EXACTLY THE RIGHT 

SELECTOR SWITCH 
-- FOR YOUR APPLICATION 

f- 
OTH ER 

SHALLCROSS 
PRODUCTS 

Akra-Ohm Precision 
Resistors 

Combined Kelvin - 
Wheatstone Bridges 

Fault Location 
Bridges 

Kilovoltmeters 
Kilovoltmeter 

Multipliers 
Shallcross Variaten 

Attenuators 
Multi -Resistor 

Standards 
Portable Power 

Supplies 
Low Resistance Test 
Sets (Bond Testers) 

etc. 

Tailoring a selector switch to a specific ap- 
plication economically is not a job for en- 
gineers who only produce a few types oc- 
casionally. Modern switch engineering calls 
for plenty of "know how." It calls for a back- 
ground of dozens of standard types from 
which adaptations can be made. Not the 
least important, it calls for highly special- 
ized dies, equipment and trained assemblers ... All of which Shallcross offers in full- 
est measure. 

WRITE FOR SPECIFICATION SHEET 
Let Shallcross quote on your Selector Switch require- 
ments. Standard types, most of them subject to broad 
adaptations, cover switches for bridges, decade boxes, 
transformer tapping, resistor and capacitor parallel- 
ing, inductance tapping, television, and many other 
exacting uses. Ask for Form C-1. 

SHALLCROSS 
MANUFACTURING COMPANY 

Dept. E-19, Collingdale, Pa. 
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THE TYPE H-12 

SIGNAL GENERATO 

900-2100 Megacycles 

.. for research and for 
production testing 

900-2100 megacycles, single band 

Continuous coverage with single -dial 
control directly calibrated 

Directly calibrated attenuator, 0 to -120 dbm 

CW or AM pulse modulation 

Extensive pulse circuitry 

Write for details 

Dependable Electronic Equipment Since 1928 

NEW PRODUCTS continu_d 

PRECISION REGULATED 

POWER SUPPLY 

x.B1 X08 uBiXXOBXT cow.,me 
N.XIiOX, rMOXXA 

5 to 30 milliamperes. Regulation 
within plus or minus 0.1 percent for 
input line voltages f rom 75 to 135 
volts a -c at frequencies from 50 to 
400 cycles is obtainable. Output 
ripple is better than 0.01 percent. 

Slide Switches 
STACKPOLE CARBON CO., St. Marys, 
Pa. Two new slide switches are 
rated at 1 ampere, 125 volts d -c or 
3 amperes, 125 volts a -c. Type 

SS26 is single -pole, single -throw, 
while type SS26-1 is single -pole, 
double -throw. Colored knobs, term- 
inal enclosures, and other special 
features can be supplied. 

Current Transformers 
ASSOCIATED RESEARCH, INC., 231 S. 

Green St., Chicago 7, Ill. Model 
313 Donut type instrument current 
transformers are of the insert 
primary type, compensated for 

188 January, 1949 - ELECTRONICS 



NEW PRODUCTS (continued) DESIGN TIPS FROM CHIEF ENGINEER FLEXY- 
phase' angle and ratio error. De- 
signed for 5 -volt-ampere burden 
they are provided with 2 -foot secon- 
dary leads which may be connected 
directly to the instrument. The 
units are insulated for 4,500 volts 
a -c and can be used on 25 to 132 
cycles. 

Brightness Tester 
PHOTOVOLT CORP., 95 Madison Ave., 
New York 16, N. Y. Model 205 
video brightness tester is a photo- 
electric instrument for measuring 
the brightness of television tubes, 

screens and c -r tubes. It is de- 
signed for laboratory tests, produc- 
tion control, installation and serv- 
ice. Range extends to 100 foot - 
lamberts. 

Sealed Relays 
ADVANCE ELECTRIC AND RELAY CO., 
1260 West Second St., Los Angeles 
26, Calif. Any type or size of the 
company's relays can be sealed in 
octal -plug, Cannon-p!ug, solder -lug, 

HERE'S HOW TO PUT 
VARIABLE ELEMENTS 

WHERE YOU WANT 
THEM / 

"This diathermy unit is a good example. A 

variable element in the circuit is mounted down 
in back. It had to be placed there to get opti- 
mum circuit efficiency and to simplify wiring. 
But that was no place for the control knob- 
which, of course, had to be up where it was 
easy to get at. Nothing to it. With an S.S.White 
remote control flexible shaft it was a simple 
matter to put the control where it was wanted. 

"So my tip is, 'Remember 

S.S. WHITE 
FLEXIBLE SHAFTS 

when you're designing e l e c t r on i c 

equipment.' They let you place both 
the variable elements and their con- 
trols anywhere you want them. And 
remember, too, they provide velvety - 
smooth jump -free operation because 
they're engineered and built just for 
remote control. For the full story, 

WRITE FOR THIS FLEXIBLE SHAFT HANDBOOK 
Its 260 pages of facts and engineering data on 
flexible shaft application and selection sent on 
request. Write for it on your business letter- 
head and mention your posit:on. 

S.S. WHITEINDUSTRML 
DIVISION THE S. S. WHITE DENTAL MFG. CO. 

DEPT. E 10 EAST 40th ST., NEW YORK 16, N. Y.- 
FLEXIBLE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PRODUCTS-MOLDED RESISTORS 

Orse oa /fnceúcaá A4AA %Wade/z al EK(et- r.:del 
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90900 Series 
Cathode Ray Oscilloscopes 

The No. 90902, No. 90903 and No. 90905 Rack 
Panel Oscilloscopes, for two, three and five inch 
tubes, respectively, are inexpensive basic units 
comprising power supply, brilliancy and center- 
ing controls, safety features, magnetic shielding, 
switches, etc. As a transmitter monitor, no addi- 
tional equipment or accessories are required. The 
well-known trapezoidal monitoring patterns are 
secured by feeding modulated carrier voltage 
from a pickup loop directly to vertical plates of 
the cathode ray tube and audio modulating volt- 
age to horizontal plates. By the addition of such 
units as sweeps, pulse generators, amplifiers, 
servo sweeps, etc., all of which can be con- 
veniently and neatly constructed on companion 
rack panels, the original basic 'scope unit may be 
expanded to serve any conceivable industrial or 
laboratory application. 

JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

NEW PRODUCTS (continued) 

or screw -terminal covers. A vacuum 
seal can also be provided if desired. 
Dust -tight seals with removable 
covers are also available. 

Automatic Dehydrator 
ANDREW CORP., 363 E. 75th St., 
Chicago 19, Ill. Type 1900 auto- 
matic dehydrator is designed for 
pressurizing coaxial transmission 

line systems with dry air. Capac- 
ity is 1.25 cubic feet per minute. 
The silica gel dessicant is auto- 
matically reactivated. Bulletin 85 

gives complete details. 

Music Amplifier 
LANGEVIN MFG. CORP., 37 W. 65th 
St., New York 23, N. Y. Type 
127-A amplifier is equipped to oper- 
ate with a radio tuner and a phono- 
graph pickup, either variable re- 

iai!'eeetets 
O a 
O=ï CZ51 6G7 rt sari ìlw 

11/tá1C111! Cfr1)rClC 
111MI/A11 Marna 

or¿te/yi=1l' 

luctance type, crystal cartridge, or 
L -P microgroove pickup cartridges. 
Power output is 4 watts with less 
than 5 -percent total rms harmonic 
distortion over the range 50 to 
15,000 cps. 

Penicillin Tester 
G. C. WILSON & Co., Chatham, N. J. 
The equipment illustrated measures 

WHEN SPACE 
IS A FACTOR 

20 
STAND 
PIEZ0! 

CA AT 
1083 

vlv Ie 0 e e 

STANDARD'S 
CRYSTAL Type 20 

is the answer 
Superior engineering, hermetic 
sealing and filling with dry nitro- 
gen assure a highly stable plated 
type, wire mounted crystal unit. 

It meets ±.005% stability over 
-55° to + 90° C. 

Fundamental frequencies from 1 

mc. to 20 mc. 

Harmonic mode, 15 mc. to 75 mc. 

Can be supplied in CT and DT 
cut, center mounted, from 200 kc. 
to 1000 kc. 

Let us send you our FREE cata- 
log showing the STANDARD line 
of frequency control units. 

For your super -sonic and ultra- 
sonic crystals, you can rely on 
STANDARD quality. 

STANDARD PIEZO COMPANY 
Office Development Laboratories 
CARLISLE. PENNSYLVANIA 
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A quick reference on 

433 PRACTICAL 

ELECTRONIC CIRCUITS 

with full diagrams and 
data for each one 

WHETIIER you just want to brush up on 
the wiring system of a five -hundred - 

watt ultrasonic generator circuit or need 
complete information on a circuit for de- 
tecting either metallic or nonmetallic ob- 
jects-you'll find all the answers in the 
pages of this handy manual. It contains all 
types of circuits-from counting to welding 
control, both simple and advanced. It brings 
you hundreds of industrial circuits devel- 
oped during the war when research and 
practical improvements hit an all-time high. 

Just Published 

By John Markus and Vin Zeluff 
Associate Editors of 'Electronics' 

272 pages, 433 diagrams, $6.50 
HsnE's a ready source of information about the 

circuits you need for any industrial electronic 
application. For every circuit, you find a clearly - 
drawn diagram along with a brief yet comprehen.ive 
discussion of . . . how it works . performance 
characteristics everyday practical applica t ions, 
etc. With this data as a starting point you eem 
easily convert the theoretical circuit to actual practice. 

Covers all types of circuits- 
audio frequency photoelectric 
capacitance control power supply 
cathode-ray 
control 
counting 
direct -current 
amplifier 

troboscopic 
telemeter 
temperature control 
timing 
measuring 

electronic switching metal -locating 
limiter motor control 
multivibrator ultrasonic 
oscillator voltage regulator 

welding control 

-MAIL COUPON TODAY 
McGRAW-HILL BOOK CO., Inc. 
330 West 42nd St., N. Y. C. 18, N. Y. Please send site Markus and Zeluff's HAND- 
BOOK OF INDUSTRIAI, ELECTRONIC CIR- CUITS for 10 days' examination on approval. In 10 days I will remit $6.50, plus a few cents 
postage, or return the hook postpaid.* 

Name 

Address 

City Zone state 

Company 

Position I.-1-48 
`We pay mailing costs if you send cash 
with this coupon. Same return privilege. 
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Write to 

A 

All Sizes In 
Square and Rectangular Tubes 

Leading manufacturers rely on the quality 
and exactness of PARAMOUNT paper 
tubes for coil forms and other uses. Here 
you have the advantage of long, specialized 
experience in producing the exact shapes 
and sizes for a great many applications. 
Hi -Dielectric, Hi -Strength. Kraft, Fish 
Paper, Red Rope, or any combination. 
Wound on automatic machines. Toler- 
ances plus or minus .002'. Made co your 
specifications or engineered for YOU. 

' PARAMOUNT PAPER TUBE CORP. 
616 LAFAYETTE ST., FORT WAYNE 2, IND. I I 

Manufacturers of Paper Tubing for the Electrical Industry fib- _ - - óér - 

HEAT RESISTANT WIRES FOR EVERY APPLICATION . . 

TOUGH 

and 

RUGGED 

Do your new circuit designs call for heat 
resistance wire that's tough and rugged- 
wire that can take it day after day through 
countless hours of operation? Then check 
Lewis Asbestos Covered Wire before you 
specify. Regardless of what your wire prob- 
lem is-dropping excessive voltages-fila- 
ment dropping resistor in the line-high cur- 
rent conductors, it doesn't matter, just . . . 

oCeE oCewi3 euiCd _Jhe U(/ 

HEATING UNITS 

HEATING ELEMENTS 

RESISTANCE 

LINE CORD 

THERMOCOUPLE WIRE 

ASBESTOS LEAD 

& FIXTURE WIRE 

INSULATED 

RESISTANCE WIRE 

FIBERGLAS 

INSULATED WIRE 

WIRE TO ANY 

SPECIFICATIONS 

ire .Jor (//ou 
Send your electronic control, communications or appliance wir- 
Gng specifications for a recommended solution by our engineers. 

FOR A TRIAL ORDER OR A CARLOAD consult 
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AIR 
AUTO RADIO 

VIBRATORS 

NEW MODELS 

KNEW DESIGNS 
NE 

ITERATURE 

See ywe A°ae'T 
os ;mac ó444144/ 

N. 36 pogo 
VIBRATOR 

GUIDe 

FREE 

New Models 

"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, Interference -Free Operation and 
Extreme Long Life and Reliability. 

AMERICAN TELEVISION & RADIO CO. 

Qua4 Product/I Score 19931 

SAINT PAUL 1, MINNESOTA-U.S.A. 

Indications are spectrographic -fre- 
quency versus voltage 

Quick overall views of the 40-20,000 
cps spectrum are provided once per 
second 

Tedious, point by point frequency 
checks are eliminated 

Observations of random changes in 
energy distribution are possible 

Chances of missing components are 
removed 

Operation is simple 

Voltage amplitude ratios as high as 
1000 :1 are measureable 

Write NOW for complete technical 
data, price and delivery. 

New Possibilities In 

AF ANALYSIS 
with Model AP -1 

PANORAMIC 

SONIC ANALYZER 

Model AP -1 assures faster, simpler audio 
analysis by automatically separating the com- 
ponents of complex audio waves and simul- 
taneously measuring their frequency and 
amplitude. 

Whether your problem is investigation of 
harmonics, intermodulation, transmission char- 
acteristics, high frequency vibration, noise or 
acoustics, it will pay to look into the unusual 
advantages offered by the Panoramic Sonic 
Analyzer. 

rANGAMI[ RRD10% '.CORP 
lO So. Second Ave. Cable Address 

Mount Vernon. N. Y. PANORAMIC. NEW YORK 

Exclusive Canadian Representative: Canadian Marconi, Ltd. 

lee 
Mc CRAW -HILL 

DIRECT MAIL LIST SERVICE 

MAILING LISTS 

THAT 

WORK ... 
McGraw-Hill Industrial Mail. 
big Lists are a direct route 
to today's purchase -control. 
ling executives and techni. 
clans in practically every ma- 
lor industry. 

These names are of particu- 
lar value now when most 
manufacturers are experienc- 
ing constantly increasing dif- 
ficulty in maintaining their 
own lists. 

Probably no other organiza- 
tion is as well equipped as 
McGraw-Hill to solve the com- 
plicated problem of list main- 
tenance during this period of 
unparalleled changes in in- 
dustrial personnel. These 
lists are compiled from ex- 
clusive sources, based on 
hundreds of thousands of 
mail questionnaires and the 
reports of a nation-wide field 
staff, and are maintained on 
a twenty-four hour basis. 

Investigate their tremendous 
possibilities in relation to 
your own product or service. 
Your specifications are our 
guide in recommending the 
particular McGraw-Hill lists 
that best cover your market. 
When planning your indus- 
trial advertising and sales 
promotional activities, ask 
for more facts or, better still. 
write today. No obligation. 
of course. 

McGraw-Hill 
Publishing Co., Inc. 

DIRECT 

MAIL 

DIVISION 

130 WEST 42nd STREET 

NEW YORK, 18, N. Y. 
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Welwyn Electrical Laboratories of Blyth, 
England, take pleasure in announcing the 

availability in the American Market of 

1% HIGH STABILITY Carbon Resistors 
proven over a decade in radar, communication and nucleonic 
apparatus. These cracked carbwn resistors are available from 
100 ohms to 50 megohms, with negligible voltage coefficient and 
temperature coefficient so low that alI factors will not exceed the 
1% tolerance-an accuracy they will hold for their life. Individually 
noise tested before shipment, they approach wirewound units in 
performance, and the minimum circuit noise determined by 
Johnson Formula. 

Other Welwyn Resistor Products: Wirewound Resistors-in 
Vitreous Enamel and Cement Coatings-sized for 3 to 300 watts 
and capable of full dissipation. 
Trimmer capacitors-air spaced with high ratio of maximum to 
minimum capacity -500 working volts-RMS. 

Write for Descriptive Literature. 

WELWYN ELECTRONIC COMPONENTS, INC. 
Exclusive American Sales Agents 

234 East 46th Street New York 17, N. Y. 
MU rray Hill 2-2535 

Fabricated Plate ELECTROLYTICS 
for all purposes . . . 

Radio Automotive 
Television Electronics 
Motor Starter Power Factor Correction 

Give exceptional performance at 
prices comparable to ordinary 
capacitors. 

Your specifications for quotation 
will be given prompt attention. 

CHICAGO CONDENSER CORPORATION 
3255 WEST ARMITAGE AVENUE, CHICAGO 47, ILLINOIS 

electronics 
PUBLISHES 13 ISSUES YEARLY 

írueud',í y the ?ylid-Acie 
YERS' GUIDE 

effl 

DUAL SPEED 

HYSTERESIS 

Synchronous 
Motors 

1/20 H.P. 
1800 R.P.M. 
Reversible 
Continuous 
Duty Type 
93 HSK-I 

NO NOISE 

NO VIBRATION 

HUNT and "WOW" ELIMINATED 

INDEPENDENT of LOAD INERTIA 

Applications: 
Disc, wire and film recorders 

Sound cameras and projectors 
Facsimile equipment 
Television equipment 
Timing devices 

Stroboscopic work 

Teletype equipment 

We can furnish 
COMBINATIONS 
following speeds: 

600 
900 

1200 
1800 
3600 

on quantity orders 
of any two of the 

R.P.M. 
R.P.M. 
R.P.M. 
R.P.M. 
R.P.M. 

Instantly reversible with D.P.D.T. 
switch! H.P. ratings 1/150 to 1/30 
depending on speed combination se- 
lected. Round Frame, Resilient 
Mount, Rigid Base. 

The hysteresis design of these new 
Synchronous Motors lowers noise and 
vibration level to a fraction of that 
normally present in conventional sali- 
ent pole construction. Unaffected by 
load inertia. 

These Hysteresis Motors are now 
standard equipment on many high 
quality Recorders. 

What are your requirements? 

EASTERN AIR DEVICES, INC. 
13ú FLATBUSH AVENUE 

BROOKLYN 17, NEW YORK 
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STABILIZED CRYSTALS 
BUILT TO YOUR SPECIFICATIONS 

Crystal users appreciate the complete serv- 
ice James Knights Co. offers. 

If you have a special crystal problem, 
James Knights Co. is equipped to build crys- 
tals to your exact specifications-no matter 
what they may be. Because of a special pro- 
duction line for short runs, the price is right 
-whether you need one, ten, or several thou- 
sand crystals! 

In addition, James Knights Co. fabricates 
a complete line of "Stabilized" crystals to 
meet every ordinary need-precision built by 
the most modern methods and equipment. 

Fast service is yours, too! Two company 
planes save hours when speed is important. 

Your inquiries-and crystal problems-are 
invited. 

Send For New James Knights Co. Catalog. 

A large AIRCRAFT RADIO MANUFACTURER 
needed extremely small and light weight 3105 
kc crystals. We designed and built one that 
weighed less than two ounces, now our Type 
H -17W. 

NEW PRODUCTS (continued) 

the potency of antibiotic by elec- 
tronic means. Since the potency is 
proportional to the diameter of the 
area inhibited by the antibiotic in 
a germ culture, the diameter is 
measured by recording elapsed time 
between selected interruptions of a 
light beam scanning the inhibited 
area under study while the area is 
moving at a constant known speed. 

Television Antenna 
NETWORK MFG. CORP., 19 Cottage 
St., Bayonne, N. J. Type LF-3E-D 
three -element double -stack beam 
television antenna, suitable for re - 

ception in areas remote from trans- 
mitters, is constructed of one -inch 
aluminum tubing stock. 

Tele VTVM 
ELECTRONIC DESIGNS, INC., Irving- 
ton, N. Y. The Kilovoltyst is a 
vacuum -tube voltmeter with a 
range up to 30,000 volts for use in 
television applications. Resistances 

KNOW THE 
TRUE FACTS 

Of OPERATION 
AT NM 

fREOvENcyw,th 
cw-01441-11, 
TRANSMITTERS 

use 

TERMALINE 
COAXIAL LOAD 

RESISTORS 
Frequency Range.. Zero (d -c) to 4000 me 
Power Range To 2000 Watts 
Impedance 51.5 OHMS 

MODEL 81 
Power Rating 50 W 
V.S.W.R..... Less than 1.15 to 4000 mc 

MODEL 81B 
Power Rating 80 W 
V.S.W.R..... Less than 1.15 to 4000 mc 

MODEL 82 
Power Rating 500 W 
V.S.W.R Less than 1.2 to 2700mc 

MODEL 82C 
(water-cooled) 

Power Rating 2000 W 
V.S.W.R Less than 1.2 to 2700mc 

BIRD 
ELECTRONIC 

CORPORATION 
1800 E. 38th ST., CLEVELAND 14, OHIO 

Represented on the West Coast by: 
NEELY ENTERPRISES 

7422 Melrose Blvd., Hollywood 46, Calif. 
Instrumentation for Coaxial Transmission 
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NEW PRODUCTS (continued) 

up to 1,000 megohms can be meas- 
ured. The radio -frequency response 
ranges between 300 cycles and 300 
megacycles, input impedance being 
1 megòhm and 3.4 µlr.f. The r -f 
voltage range is 100 volts. Maxi- 
mum drain at 10 and 30 kilovolts is 
20 microamperes. 

Literature 

Production Measurement. Ray- 
mond M. Wilmotte Inc., 1469 
Church St., N. W., Washington 5, 
D.C. An eight -page brochure is 
devoted to description and specifi- 
cations of the type W Visi -Limit 
micrometer, primarily designed 
for continuous production meas- 
urement of the outside diameter of 
insulated wire. 

Student Publication. Crystal Re- 
search Laboratories, 29 Allyn St., 
Hartford, Conn. Recently off the 
press is the first issue of the "Tele- 
caster" published by the CRL 
School of Electronics, Inc. In- 
cluded are the course purposes 
and prerequisites for entrance in 
the school which prepares men for 
the television and industrial elec- 
tronics field. 

Miniature Bearings. Miniature 
Precision Bearings Inc., Keene, 
N. H. Catalog 49 gives compre- 
hensive specifications on more 
than 40 types and sizes of standard 
miniature ball bearings ranging in 
outside diameter from 2 mm to ?e 
inch. Design variations, lubrica- 
tion, weights and application data 
are furnished. 

Radiation Measurement. Nuclear 
Instrument and Chemical Corp., 
223-233 W. Erie St., Chicago 10, 
Ill. On one side of a sheet appear 
an illustration and outline of the 
chief features of the "Q -Gas" self - 
quenching Geiger counter for de- 
tecting soft ionizing radiation. 
The instrument has a 1,450 -volt 
anode potential. 

Voltage Regulation. The Superior 
Electric Co., 377 Hannon St., Bris- 
tol, Conn. Bulletin 448 discusses 
automatic regulation of line volt- 
age input to broadcasting equip- 
ment, and describes in detail 

THERE ARE OVER 
¡çd.. 

Basic Modes o inice. itnal H. P. 

Instrument:, ' n# IDtot an nerators 
),e 

These are not low-cost, mass -production units, but precise instruments manufactured with appropriate skill and care to meet specific and exacting require- 
ments. Elinco can serve your special needs by engi- neering and producing on entirely new model, if required, or by adapting one of these many models 
to meet your exact specifications. Four of the basic 
types of Elinco units are described below: 

f.=:igej 

r'i..j;ees.'.. 

.. .E.Y ^.tinY^f l Asa, , 

"B" & "F" FRAME 
As wound -field and perm. -magnet 
field motors and gen. and servo 
motors, DC. As univ. motors; DC 
and AC perm. -magnet gen., 1-, 
2-, and 3 -phase. As sel-syn 
motors. As capacitor start and 
run, 2- and 4 -pole AC motors. 
Ind. type to 1/300 hp @ 3400 
rpm; as synch. type to 1/1000 
hp @ 3600 rpm. As Drag -Cup 
Motors; Velocity and Acceration 
Gen.; as hysteresis synch. motors 
at 1/750 hp @ 1800 rpm. 

"G" FRAME 
As split -phase synch. motors to 
1/20 hp (al 0 rpm; as incl. 
motors to 1/10hp @ 1700 rpm, 
110 v AC. as 2 -pole motors @ 
3600 and 3400 rpm; for 1100 and 
1200 rpm; for 230 y, 50-60 Cy 
AC, 1- and 3 -phase, and other 
variations. Also as hysteresis 
motor, and as AC perm. -magnet 
gen. in 1-, 2-, and 3 -phase. 
Available as totally -enclosed 
units at reduced ratings. 

I 

I 

I 

I 

I 

"A" FRAME 
Model ALP, capacitor start and 
run, 2-, 4-, and 8 -pole AC 
motors, internal fan cooled. As 
ind. type to 1/20 hp @ 3400 
rpm; as synch. type to 1/75 hp 
@ 1800 rpm. Also as split -phase 
AC and hysteresis type, and as 
1- and 2 -phase perm. -magnet 
gen. 

"CB" FRAME 
Perm -magnet DC gen., voltage 
linear with speed; to 150 y dc; 
as perm -magnet DC motor, input 
6 to 115 v. Finger -type or square 
motor -type brushes. Especially 
desirable as DC gen. with low 
AC ripple content. Base or face 
mounted; size 2" x 3-%". 

y w. ,y u , ....> e,,,,.,...r . 

g 4 ik;;4't i!; t,:% !4iï.ç.w£r .. e. \i:;T:1!l` ,N%J 

ELECTRIC INDICATOR CO. 
PARKER AVENUE, STAMFORD, CONN. 
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NO 

8 
OF A SER ES 

Carter ... a well known name In Radio for over 25 years 

KAAR TRANSMITTERS 

are Reliably Powered 

by ctI Cfre 

The power is 
there when you 
go on the airl 

Kaar Model FM175X 

Like most leading mobile communications 
equipment manufacturers, KAAR ENGI- 
NEERING COMPANY standardizes on 
CARTER Genemotors for dependable 
power. For only CARTER Genemotors 
provide instant power in less than 3/10 of 
a second, with compact size, light weight, 
and exclusive engineering features that 
mean longer, service -free life. Write for 
illustrated catalog. 

2 6 4 6 N- ml , i I. I \ \ r. \ I I. I \ r, I. I I. A I: M 01'0H 

Plug Base - Remov- 
able metal cover. 
(3/5th's actual size). 

Packs plenty of contacts in small space. Whether 8 points 

or up to 20 points, no larger space area is required. Avail- 

able in various combinations up to 6 pole, double -throw. 

Broad acceptance of this new Relay has resulted in our 

unique engineering design accommodating more circuit 

arrangements without altering base area. Illustration 

shows adaptability of relay for 6 P. D. T. contacts, with 

18 pins plus 2 for coil circuit. Write for Bulletin 50-6. 

lr 

A 2. 

and MANUFACTURING COMPANY 
154 WEST 14th ST. NEW YORK 11, N. Y. 

A A . r 

NEW PRODUCTS (continued) 

equipment recommended to over- 
come voltage fluctuations and pro- 
long the life of transmitter tubes 
and associated apparatus. 

Dry -Type Transformers. Allis- 
Chalmers Mfg. Co., Milwaukee 1, 

Wis., has issued a 16 -page booklet, 
61X7088, on the installation, care 
and operation of dry -type trans- 
formers. Also included are switch - 
plate information and a descrip- 
tion of induced cooling. 

Retaining Rings. Truarc Division, 
Waldes Kohinoor, Inc., 47-16 Aus - 
tel Place, Long Island City 1, N. Y. 
A 28 -page catalog contains engi- 
neering specifications and data on 
a complete line of retaining rings. 
Requests for copies should be 
made on company stationery. 

UHF Noise Diode. Eclipse Pio- 
neer Division, Bendix Aviation 
Corp., Teterboro, N. J. Folder 86- 
30B is devoted to the TT -1 uhf 
diode tube which supplies an elec- 
trical noise to measure sensitivity 
of radar and television receivers. 
The tube described has an upper 
limit of 3,000 megacycles and is 
adaptable for wide -band circuits. 

Deposited Carbon Resistors. In- 
ternational Resistance Co., 401 N. 
Broad St., Philadelphia 8, Pa. 
Complete electrical characteristics 
and mechanical specifications of 
types DCF and DCH deposited car- 
bon resistors are contained in 
bulletin B-4. Resistance values 
for the type DCF range from 200 
ohms to 5 megohms; for type DCH, 
500 ohms to 20 megohms. 

Television Signal Generator. 
Measurements Corp., Boonton, 
N. J. Model 90 television standard 
signal generator permits modula- 
tion frequencies up to 5 mc. Car- 
rier range of 20 to 250 mc is 
covered in eight coil ranges. Set- 
ting accuracy of the direct -read- 
ing frequency dial is 0.1 percent. 
The unit is completely described 
in a four -page folder. 

Relay Catalog. Advance Electric 
and Relay Co., 1260 W. Second St., 
Los Angeles 26, Calif. The latest 
catalog illustrates the entire line 
of more than 50 relays, complete 
with descriptive detail, dimen- 
sions, contact combinations and 
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Simplify your work with the 

SECON 
PRECIOUS METALS 

WEIGHT CALCULATOR 
It rapidly calculates the 

exact weight of: 
PLATINUM 
PALLADIUM 
GOLD 
SILVER 

in the forms of: 
Sheet Wire Tubing Discs 

Operates like a slide rule. 
Gives answer in Troy ounces. 
Computes all sizes and thicknesses. 
Saves time and avoids errors. 

Price$500 complete with instructions 

Write to: 

SECON METALS CORPORATION 
228 EAST 45th STREET 

NEW YORK 17, N. Y. 

Telephone: MUrray Hill 7-1594 

Suppliers of 
PLATINUM 

METALS AND ALLOYS 

SSaisitc RESISTORS 
Of particular interest to all who need 

resistors with inherent low noise level 

and good stability in all climates 

TYPE 65X 

Actual Size 

STANDARD RANGE 
1000 OHMS TO 9 MEGOHMS 
Used extensively in commercial equip- 
ment including radio, telephone, tele- 
graph, sound pictures, television, etc. 
Also in a variety of U. S. Navy equip- 
ment. 

S.f.WH/TE 

HIGH VALUE RANGE 
10 to 1 0,000,000 MEGOHMS 

This unusual range of high value resistors 
was developed to meet the needs of scien- 
tific and industrial control, measuring and 
laboratory equipment-and of high voltage 
applications. 

SEND FOR 

BULLETIN 4505 
It gives details of both 
the Standard and high 
value resistors including 
construction, characteris- 
tics dimensions, etc. Copy, 
with Price List mailed on 
request. 

THE 5.5. WHITE DENTAL MFG. CO. INDUSTRIAL DIVISION 
-DEPT. R. 10 EAST 40th ST., NEW YORK 16, N. Y.- 

FLEXIBIE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PRODUCTS-MOLDED RESISTORS 

eat 
OD' 

riNrurieaá AAAA %acmtaied 3ftteeetaed 

ANOTHER 

electronics for 

COMMUNICATIONS 
PUBLISHES EFFICIENCY 

13 
ISSUES YEARLY 

t`ie 
MID -JUNE 

BUYERS' 
GUIDE 

CHARACTERISTICS 
Receiver and microphone in this head- 
gear provide higher output than 
standard telephones when used on non - 

amplified circuit. 
Sensit ve receiver for inter -communica- 
tions - 135 ohms, damped response. 

Sensitive lip microphone, noise exclud- 
ing, 50 ohm carbon, all position, 
extended frequency response. 

Lucite temple pad and junction box with 
connecting cords enclosed in vinylite 
cushion headband on one side to bal- 
ance weight of headphone. 

Whatever your need or problem in 
communications terminal equipment, 
Roanwell is qualified to serve you. A 

skilled laboratory staff will tackle your 
specia development problems. Write 
today - telling us your requirements. 
And send for our new catalog. 

CORPORATION 
662 PACIFIC ST. BROOKLYN 17, N. Y. 

DEVELOPMENT 
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FM TRANSLATOR 
General Electric Model XFM-1 

Post-war version 
of the old 0.E. J.F.M-90 
Translator which was used and enjoyed by 
tens of thousands of discriminating radio 
listeners. 

Covers 88-108 me range, dial 12 inches 
long, uses guillotine tuning for highest 
efficiency, high stability. Designed for ex- 
port, has power inputs for 110 to 250 
volts, 50/60 cy. Used in conjunction with 
good audio section or separate amplifier 
will provide best FM listening you ever 
heard. In attractive natural walnut cabinet - 1034" high x 153/4" wide x 113/4" deep, 
complete with 8 tubes. Tropic -proof con- 
struction. Quantity limited. 

Special Price $49.50 
TECHMASTER TV KIT 

Exactly 
The Same as the 

RCA 630TS TV Chassis 
Complete kit of parts, including pre -wired 
and aligned RCA front end, condensers, 
resistors, punched chassis, all tubes in- 
cluding kine, complete manual with service 
notes, all RCA.__.._._ _..... $198..50 

MICROGROOVE 

Harvey has everything in microgroove 
equipment: motors; pickups; GE and Picker- 
ing cartridges, both sapphire and dia- 
mond; Caltron sapphire; Astotic dual 33t/3- 
78 crystol arm; Livingston universal arm, 
etc. Write to Harvey for all your wants in 
LP -microgroove. 

All prices Net, P.O.S., N.7.C. 
Sublect to Change Without Notice 

Telephone: Luxemburg 2-1500 

L l f 

'2XI)I0 ) ;),I'(I. 
103 West 43rd St., New York 18, N. Y: 

Ain 

1 

NEW PRODUCTS (continued) 

prices. The 48 -page booklet is 
available upon request. 

Socket and Mounting Notes. Ray- 
theon Mfg. Co., 55 Chapel St., 
Newton 58, Mass. An 8 -page loose- 
leaf stapled folder gives socket 
and mounting notes for a line of 
flat press subminiature tubes. 
Complete description and 22 illus- 
trations are included. 

Broadcasters Information. Na- 
tional Association of Broadcast- 
ers, 1771 N Street, N. W., Wash- 
ington 6, D. C. The newly revised 
"NAB Sample Transmitter Oper- 
ating Logs and Pertinent FCC 
Rules and Regulations" replaces 
a previous guide published in 
1946. 

Tube Information. Radio Corp. of 
America, Harrison, N. J. Techni- 
cal data sheets have recently been 
released on the 6W4 rectifier used 
as a television damper; type 19J6 
miniature twin triode; type 5696 
miniature thyratron; and Type 
5713 power triode, for grounded - 
grid service. 

Binding Posts. Superior Electric 
Co., 477 Hannon Ave., Bristol, 
Conn. The new 5 -way binding 
post is described and uses enumer- 
ated in a recent folder. 

Power Tetrode. Eitel -McCullough, 
Inc., San Bruno, Calif. Latest data 
sheet on the Eimac 4-65A power 
tetrode gives the usual constant 
current characteristics on a three - 
color chart as well as separate 
graphs showing control grid, 
screen grid, and plate currents 
versus plate voltage. 

Magnet Charger. Radio Frequency 
Laboratories, Inc., Boonton, N. J. 
Model 107 magnet charger is de- 
scribed in a new folder that shows 
new uses for the instrument devel- 
oped since it was first announced. 

Mechanical Rectifiers. ITE Cir- 
cuit Breaker Co., Nineteenth and 
Hamilton Sts., Philadelphia 30, 

THE NAME "BARBER" 
is a guarantee of proved 

superiorities on Production 
Lines; in Laboratories; at 
Test Benches. Let our ad - 
vaned technologies, experi- 
ence, skills, facilities, help 
you with any type of special 
Electronic dezie 

WIDE RANGE VACUUM 
TUBE VOLTMETER 

0.1 to 100 Volts 
in 5 ranges, A -C 
& D -C; Easy read- 
ing 4h" meter; 
Permanent accu- 
racy; Probe will 
not "short" in 
crowded circuits. 

Many other vital features. 
Ask for Bulletin 28. 

HIGH VOLTAGE R. F. 
ELECTRONIC 
VOLTMETER 

5 to 10,000 Volts 
in 5 ranges; Fre- 
quency 100 K. C. 

to 100 M.C. with- 
in 0.5 D.B. High 
voltage Coupler 
attenuates and _ " - 

rectifies radio fre- 
quency voltages from 100 

K. C. to 100 M. C. and up 
to 10,000 r.m.s. Many other 
features. Get Bulletin R.F. 

JUNIOR R. F. 
VOLTMETER 

0.25 to 300 r.m.s., 
in 5 ranges. 20 

cycles to over 
300 M. C. This 
simple, well-built 
Voltmeter is of 
laboratory qual- 
ity, with all 

unnecessary complications 
eliminated. Write for Bul- 
letin LKV. 

LABORATORIES 

- 34-04 Francis Lewis Blvd, 
Flushing, N. Y._ . 
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NEW PRODUCTS (continued) 

Pa. Bulletin 4809 is a 14 -page bul- 
letin describing low -voltage power 
conversion using mechanical rec- 
tifiers that operate on the inter- 
rupter principle. 

Flexible Shafting. F. W. Stewart 
Mfg. Corp., 4311 Ravenswood Ave., 
Chicago 13, Ill., has recently pub- 
lished an illustrated booklet show- 
ing a variety of uses for flexible 
shafts in the industrial field. 

G -M Survey Meter. Precision Ra- 
diation Instruments, Inc., 1101 
North Paulina St., Chicago 22, Ill. 
describes the model 101 radiation 
survey meter on two sides of a 
sheet. All the major components 
are arranged for plug-in replace- 
ment. 

Audio Amplifier. Brook Electron- 
ics, Inc., 34 DeHart Place, Eliza- 
beth 2, N. J. Model 12A3, ten -watt 
remote control audio amplifier 
selling for $169.50 is pictured and 
the characteristics are listed on 
two sides of a catalog sheet. 

Instrument Filter. Kalbfell Lab- 
oratories, Inc., 1076 Morena 
Boulevard, San Diego 10, Calif. 
The Bridged -T filter model 503A 
for 60 -cycle rejection is described 
in a flyer that shows frequency 
characteristic curves and data on 
filters for other frequencies. 

Miniature Relays. Ward Leonard 
Electric Co., Mount Vernon, N. Y. 
Bulletin 102 miniature magnetic 
relays for direct or alternating 
current are described in a catalog 
sheet recently issued. 

Sales Engineers' Newsletter. The 
Representatives of Radio Parts 
Manufacturers, Inc., One North 
La Salle St., Chicago 2, Ill. First 
issue of the "Representor" is 
dated October 1948. The publica- 
tion is designed to encourage co- 
operation between manufacturers 
and their customers via independ- 
ent sales engineers. 

Panoramic Equipment. Panoramic 
Radio Corp., 92 Gold St., New 
York 7, N. Y. A four -page bulle- 
tin gives complete data on both 
the Panalyzor, series SB3, and 
SB6, as well as the Panadaptor, 
series SA3 and SA6. Both instru- 
ments are automatic scanning 
superheterodyne devices for pan- 

GGWOw-Meter 
** 

Newly developed direct -reading instru- 
ment simplifies measurements of varia- 
tions in speed of phonograph turntables, 
wire recorders, motion picture projectors 
and similar recording or reproducing 
mechanisms. 
The Furst Model 115-R "Wow -Meter" is 
suitable for both laboratory and produc- 

tion application and eliminates complex 
test set-ups. 

The instrument incorporates an addi- 
tional amplifier stage so that a direct - 
inking recorder may be connected for 
qualitative analysis of speed variations. 
Send for Bulletin 115. 

Frequency Response: 12 to 120 cycles 

Designers and Manufacturers of Specialized Electronic Equipment 

FURST ELECTRONICS 
806 W. North Ave., Chicago 22, Illinois 

TECHNICRAFT J BASIC FLEXIBLE WAVEGUIDE TYPES 

TO FIT EVERY APPLICATION 
No one type of flexible waveguide will 

meet all application requirements. Select the 
appropriate type. 

Type L Assemblies, 6 in. to 8 ft. or more 
long, mate with Army -Navy and RMA Rigid 
Guides. Suitable for initial or repeated E -and 
H -Plane bends and large axial twists. 

Type S Assemblies, 1 to 12 or more inches 
long, designed to fit your particular installa- 
tion. Ideal as flexible couplings to take up mis- 
alignment and to withstand vibration. Widely 
used in the form of flexible elbows and flexible 
woveguide transformers. 

Type V Assemblies are available in specified 
lengths. They freely bend, shear, twist, extend 
and compress by deformation of rubber. Be- 
cause of their unusual mechanical properties, 
vartebra assemblies are ideally suited for ap- 
plications involving complex motion or extreme 
shock. They provide exceptionally long life un- 
der vibration and repeated flexure. 
Our engineering staff will gladly cooperate in 
adopting Technicraft wave guides to your re- 
quirements. Send us complete details of your 
problem. 

Te'd TAM! 
Technicraft Laboratories Bulletin 
F-2 entitled "How to Select Flexi- 
ble Waveguide Assemblies" now 
available upon request. 

TYPE L 

ASSEMBLIES 
INTERLOCKED 

Electrical Characteristics 
Stable with bending 

AND TWISTING 

TYPE V 
ASSEMBLIES 

VERTEBRA 

Unequaled for 
shock mounts 

TYPE S 

ASSEMBLIES 
SEAMLESS -CORRUGATED 

Preformed flexible 
couplings maintain 

desired shape 

IE[IHNI[FAU1IA13cFATLjJFI[S 
THOMASTON-WATERBURY RD. 

1 N C O R P O R A T E D 

THOMASTON, CONNECTICUT 
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may be the perfect answer to your 
microwave transmission problems in: 

Designers of microwave transmission 
equipment are now taking full advantage 
of the flexibility of WAVEFLEX flexible 
waveguides without sacrificing any of 
the advantages of rigid waveguides. 
As a result, design problems are greatly 
simplified. WAVEFLEX waveguides offer 
lower attenuation loss, excellent impedance 
match, and extreme flexibility without loss 
of efficiency. 

Standard WAVEFLEX flexible wave- 

RADAR 
FM 
TELEVISION 

guides are made in accordance with joint 
Army -Navy specifications. We will gladly 
work with you in developing special Wave - 
guides to serve in special applications. 

Literature on request 
Titeflex Inc.. 410 Frelinghuysen Ave.. Newark 5, N.1. 

A 
?iteflex 
Product 

SPEED ASSEMBLY 

STANDARDIZE 

SAVE MONEY 

Step up production-bring costs in 

your shop down-with solder pre- 
forms. Pre -formed rings, washers, 
pellets, discs, etc., made to your 
order, insure better bonds, lower 
costs, and faster assembly. We 
can supply you with custom-made 
pre -forms of any shape required, 
in a wide variety of solders, cop- 
per and brazing alloys. 

Write for complete information. 

soldering specialties 
Dept. C, Summit, N. J. 

NEW PRODUCTS (continued) 

oramic analysis of signals in the 
r -f spectrum. 

Television Components. Standard 
Transformer Corp., 3580 Elston 
Ave., Chicago 18, Ill. Bulletin 
DD337 is a 4 -page circular giving 
illustrations, specifications and 
prices of a new line of television 
transformers and components. 

Audio Transformers. Standard 
Transformer Corp., 3580 Elston 
Ave., Chicago 18, III. A recent 4 - 
page folder illustrates and gives 
chief features and specifications of 
the HF and WF series of high 
fidelity audio transformers for 
amplifier circuits, speakers, micro- 
phones and pickups. 

Measuring Instruments. Boonton 
Radio Corp., Boonton, N. J. Cata- 
log F is a 34 -page publication cov- 
ering Q -meters, a QX checker, 
signal generators and accessories. 
Operating principles and speci- 
fications for each are given. 

C -R Oscilloscope. Tektronix, Inc., 
1516 S. E. Seventh Ave., Portland 
14, Oregon. Type 511 cathode-ray 
oscilloscope, a portable unit using 
a 5 -in. tube, is completely de- 
scribed and illustrated in a 4 -page 
folder. The unit has a continu- 
ously variable triggered sweep cir- 
cuit which synchronizes with fre- 
quencies as high as 10 mc. 

Capacitor and Component Catalog. 
Hammarlund Mfg. Co., Inc., 460 
West 34th St., New York 1, N. Y. 
A new 16 -page catalog in two 
colors lists complete technical 
data on the company's line of ca- 
pacitors and components. Empha- 
sis is placed on the employment of 
miniature components for more 
compact equipment. 

R -F Inductors. Andrew Corp., 363 
East 75th St., Chicago 19, Ill., has 
just printed up bulletin 83 de- 
scribing a line of r -f inductors 
designed for phasing and antenna 
tuning networks used in a -m 
broadcasting and similar applica- 
tions. 

Transmission Line Pressure. An- 
drew Corp., 363 East 75th St., Chi- 
cago 19, Ill. Bulletin 85 describes 
a line of equipment used to pres- 
sureize coaxial transmission lines 
with dry air. The devices cycle 
automatically to maintain pres- 
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'faf 
4/dc. 
MANUFACTURERS OF 

MINIATURE TUBE RADIOS 
AND EQUIPMENT 

* Star Miniature Socket Wiring 
Plugs for accurate alignment 
of miniature socket contacts 
during wiring. Precision cast 
of zinc base alloy-pins of 
stainless steel. #1E-9 (9 pin); 
#JE -10 (7 pin). 

* Star Miniature Tube 
Pin Straighteners (with 
stainless steel insert) 
to obtain a perfect 
fit when the tube is 
placed in the equip- 
ment. #JE -15 (9 pin). 
#JE -13 (7 pin). 

Scientifically designed - Precision made 
Immediate Delivery in Any Quantities 

*sTAR, PRODUc SCO., NcC.. 
147 CEDAR STREET, NEW YORK 6, N. Y. 

Visit Our Display Booth, I.R.E. Show, March 7-10, 1949 

Da yatrí rzeed a 
DRY BATTERY 

ryaa Cam tAM/ ? 

There is a 

SPECIALTY 
DRY 

BATTERY 
for your special need 
If you are looking for hard - 

to -get or special dry batteries, 
write us. We design, create 
and manufacture to your 
requirements. 

Send for this 
FREE 

Catalog 

SPECIALTY BATTERY COMPANY 

A SUBSIDIARY 
OF THE RAYOVAc 

RAY -0 -VAC 
COMPANY 

MADISON 4, WISCONSIN 

Type 109 Model 1 

FREQUENCY SHIFT KEYERS 
FOR TELETYPE TRANSMISSION 

Convert any transmitter for F. S. teletype, telegraph facsimile or multi- 
channel FM operation. Several models available: 
Type 105 Model 2, for HF transmitters from 2 Mc up. 
Type 109 Model 1, for LF transmitters, in the 50 to 500 Kc range. 
Other models available for special frequencies and applications, with 
special features such as: demodulators for carrier facsimile keying, wide 
shift for FM, etc. 
All models feature simplicity of operation and extremely high stability. 
Average stability better than ±- 4 cps for 50 C change in ambient. 

FOR MORE COMPLETE LINE OF FREQUENCY SHIFT EQUIPMENT, SEE 
OUR ADVERTISEMENT PAGE e190-191 ELECTRONIC BUYERS GUIDE. 

Non 59.ALIV vJ1UP211727 
Incorporated 

143-145 WEST 22nd ST. NEW YORK 11, N. Y. 

ANNOUNCING 
UNIVERSAL SCREW STARTERS 

A precision tool for impossible jobs. 
No hidden work-No lost screws 

For every mechanic 

Mounted on attractive counter display. Made with plain or insulated shafts. 

SOLD THROUGH JOBBERS ONLY 

GEORGE P. HELLER SALES COMPANY 
2019 Grand Ave. Kansas City 8, Mo., U. S. A. 

DAN'íus/thòw-p HOW F_----y- 
/ M - bring you COIL PERFECTION 

Our Engineering Department is 
at your service. 
Samples cheerfully analyzed 
without obligation. 
TRANSFORMERS Made To Order 

É137_2:472Zi;,f1uzz. :A., 
Not just any coil but the exact coil 
winding you need, skillfully made to 
your exact requirements. The de- 
pendability and service behind our 
name are your assurance of perfect 
coil performance. 
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NEW PRODUCTS (continued) 

z NEW 

HANDBOOK 

DINO 

. . . 192 PAGES of 
USEFUL INFORMATION 

Engineers, designers, purchasing agents - 
GET YOUR COPY 

You will find complete data on the lamps used in pilot lights. 

And illustrations all full size of hundreds of items you will use. 

There is a table of resistors for operation of lamps on all voltages. 

Complete dimensional data on each unit. 
More than 2.000 Linderwriters. Listed Assemblies. 

The DIAL LIGHT COMPANY of AMERICA 
Foremost Manufacturer of Pilot Lights. 

900 BROADWAY, NEW YORK 3, N. Y. TELEPHONE SPRING 7-1300 

9644 /et #afzl D-149 

MEASUREMENTS OF INTRICATE NATURE 
. . . in the 
ELECTRO - 

ACOUSTICAL 
field 

Can be 
CONVENIENTLY 
ACCOMPLISHED 

With Our 

AUTOMATIC 

HIGH 

SPEED 

RECORDER 

MODEL 
HPL 

This NEW MODEL features: Higher 
writing speed greater differential sen- 

sitivity absolute stability improved 
mechanical operating conditions and 

easier serviceability. 

There is NO FASTER GRAPHIC LEVEL RECORDER 
IN EXISTENCE to make a permanent, continuous 
record of variations of intensities of any electrical 
signal on either linear, logarithmic or phon scale. 
We invite your inquiry with the details of your require- 
ments and offer our cooperation in adapting our re- 
corder to your specific problem. 

SOUND APPARATUS COMPAN YSTIRLING 
New Jersey 

DESIGNERS and MANUFACTURERS of AUTOMATIC GRAPHIC HIGH SPEED 
RECORDERS 

"Instruments Engineered for Individual Requirements" 

sure and reactivate the dessicant 
so that it can be used indefinitely. 

War On Corrosion. The Interna- 
tional Nickel Co., Inc., 67 Wall St., 
New York, N. Y. A 24 -page cata- 
log entitled "Standard Specialties" 
is a complete compilation of 
Monel, nickel, and Iconel products 
for corrosive and high tempera- 
ture service. 

Accelerometers. Schaevitz Engi- 
neering, 226 Harding Ave., Col- 
linkswood, N. J. A useful pam- 
phlet entitled "Notes on Linear 
and Angular Accelerometers" is 
available free of charge. Applica- 
tions and curves are included. 

Signal Generator. Measurements 
Corp., Boonton, N. J. A 4 -page 
catalog sheet is now being dis- 
tributed that describes the model 
80 standard signal generator with 
a frequency range from 2 to 400 
mc, with output continuously vari- 
able from 0.1 microvolt to 0.1 volt. 

Meters. Dale Instruments, Elec- 
tronic Development Co., Omaha, 
Nebraska. Catalog 11 is an 8 -page 
publication that lists character- 
istics and prices of a line of meters 
for all uses. 

Insulators. American Lava Corp., 
Chattanooga 5, Tenn. Standard 
insulators shown in bulletin 143 
formerly made in L4 material are 
now available in L5 ceramic for 
use at higher radio frequencies. 

Flexible Tubing. Pennsylvania 
Flexible Metallic Tubing Co., 72nd 
St. & Powers Lane, Philadelphia 
42, Pa., has recently issued bulle- 
tin 52-9 describing a line of galva- 
nized steel hose and bronze hose. 

Plastics Check Chart. Durez Plas- 
tics and Chemicals, Inc., North 
Tonawanda, N. Y. The Durez 
Check Chart is a slide -rule type of 
reference for engineers and others 
working with plastic materials. As 
a slide is pulled to a desired appli- 
cation, the material number ap- 
pears in a cutout window. 

Hard Rubber Handbook. American 
Hard Rubber Co., 11 Mercer St., 
New York 13, N. Y. The 56 pages 
of this first edition of a new hand- 
book are filled with information 
on the physical and electrical 
properties of hard rubber and 
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Peak efficiency, plus permanent 
maintenance of capacities-even 
under severest operating condi- 
tions such as portable -mobile oper- 
ation-is assured in JOHNSON'S 
new line of 167 Variables. The 
use of perfected ceramic soldering 
eliminates the need for eyelets, 
nuts or screws. There is nothing 
to work loose, causing stator wob- 
ble and fluctuations in capacities. 

Available in .030" and .080" 
spacings for all types of com- 
munications equipment having 
tuned circuits operating as high 
as 500 mc. 

Single Type - Available in six 
models: 2.8 to 11 mmf, 3.5 to 
27 mmf, 4.6 to 51 mmf, 5.7 
to 75 mmf, 6.8 to 99 mmf, 
11.6 to 202 mmf. 

Dual Type - Available in three 
models: 3.5 to 27 mmf, 4.6 
to 51 mmf, 6.8 to 99 mmf. 

Differential Type - Available in 
three models: 2.8 to 11 mmf, 
3.5 to 27 mmf, 4.6 to 51 mmf. 

Butterfly Type - Available in 
three models: 2.8 to 10.5 
mmf, 4.3 to 26 mmf, 6.5 to 
51 mmf. 

Other capacities and spacings 
available on special order. Write 
for new JOHNSON 167 Variable 
Catalog. 

JOHNSON 
a A4+uoud 'came 1« Radio 

E. F. JOHNSON CO. WASECA, MINN. 

NEW PRODUCTS (continued) 

plastics in all standard sizes and 
shapes. A formal request will 
bring your copy. 

Instruments. Bradshaw Instru- 
ments Co., 348 Livingston St., 
Brooklyn 17, N. Y. The latest 4 - 

page catalog of meters, multi - 
testers and a signal generator has 
recently been put into circulation. 

Mica Products Catalog. The Ma - 
callen Co., 16 Macallen St., Boston, 
Mass. Price list and discounts on 
compressed sheet mica products 
are given in a new booklet which 
contains corrections and additions 
to catalog 24. 

Analytical Instruments. Consoli- 
dated Engineering Corp., 620 
North Lake Ave., Pasadena 4, 

Calif. General catalog 1300A cov- 
ers a variety of analytical instru- 
ments for science and industry, 
including mass spectrometers, re- 
cording oscillographs, leak de- 
tectors and electrical computers. 
Illustrated descriptions and speci- 
fications are included. 

Electric Plants. D. W. Onan & 

Sons Inc., Minneapolis 5, Minn. 
Catalog A -138A is a guide to a -c, 
d -c and battery -charging electric 
plants. Instructions are given for 
choosing the proper type, size and 
starting method. 

Battery Connectors. Cannon Elec- 
tric Development Co., 3209 Hum- 
boldt St., Los Angeles 31, Calif. 
Photos, dimensional drawings and 
technical data on a line of battery 
connectors designed for starting 
equipment are found in bulletin 
GB -648. 

Solder Catalog. Alpha Metals, 
Inc., 363 Hudson Ave., Brooklyn 1, 
N. Y. Catalog 201 condenses into 
four pages an explanation of 
rosin -filled and acid -filled solders, 
a comprehensive solder selection 
guide and tables of physical char- 
acteristics. 

F -M Tuner. Edwards F -M Radio 
Corp., 168 Washington St., New 
York 6, N. Y. A 12 -page reprint 
gives an illustrated description, 
servicing information and circuit 
analysis of the Fidelotuner, an 
f -m tuner employing the limiter - 
discriminator method of detection 
without an r -f amplifier. 

A WORKSHOP 
HIGH -GAIN 

ANTENNA 
will ... 

More than triple the 
effective power of the 
transmitter. 

Increase the effective 
power of the mobile 
transmitter. 

Increase the operating 
area. 

Permit the use of low 
power, low cost equip- 
ment. 

Workshop High -Gain 
Beacon Antennas are de- 
signed specifically for the 
152-162 megacycle band 
-taxicab, fire, police, 

and private fleet com- 

munications. 

Design Features 
Low angle of radiation 
concentrates energy on 
the horizon. 

Symmetrical design 
makes azimuth pattern 
circular. 

Can be fed with various 
types of transmission 
lines. Special fittings 
are available for special 
applications. 

Enclosed in non-metallic 
housing for maximum 
weather protection. 

Available for immediate 
delivery through author- 
ized distributors or your 
equipment manufacturer. 

-T H E 

WORKSHOP 

ASSOCIATES 
INCORPORATED PAT. APP. FOR 

Specialists in High -Frequency Antennas 

64 NEEDHAM STREET 
Newton Highlands 61, Mass. 
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AIRCRAFT 

VIBRATION MOUNTINGS 

AND MOUNTING BASES 

FOR ALL YOUR NEEDS. 

Barrymount Type 785 

As per Spec Jan -C-172 

Barry builds Standard vibration 
isolating bases for government 
specs, including JAN -C-172, 
16 VI (RE), ARL 233 

Also special racks to customers 

special requirements 

Barrymount Type 770 

Air Damped Vibration Isolator 

A complete line of standard Barry - 
mount Vibration Isolators is avail- 
able where use of mounting bases 
is not possible 

Send for Free Catalog 

Outline your Problem 

We Welcome Your Inquiries 

THE BARRY CORPORATION 
Formerly L. N. BARRY CO., INC. 

177 SIDNEY STREET 
CAMBRIDGE, MASS. 

NEWS OF THE INDUSTRY 
(continued from page 140) 

his leadership in Institute affairs. 
The B. J. Thompson Memorial 
Award was made to R. V. Pound 
for his paper in the Dec. 1947 Pro- 
ceedings entitled "Frequency Sta- 
bilization of Microwave Oscil- 
lators." 

Citations for the Fellow grade 
awards were approved as follows : 

H. A. Affel-"For his contribu- 
tions to the communications art, 
and his guidance of important de- 
velopments in carrier systems for 
multiplex telephone and television 
transmission". 

K. C. Black-"For his outstand- 
ing wartime work on radio counter- 
measures and his many contribu- 
tions to the design of coaxial cable 
transmission systems". 

J. E. Brown-"For his contribu- 
tions in the field of broadcast re- 
ceiver design". 

Cledo Brunetti-"In recognition 
of his pioneering work on printed 
circuits". 

W. L. Carlson-"In recognition 
of his contributions over many 
years to the development of radio 
receivers and their components". 

P. S. Carter-"For his many con- 
tributions in the fields of radio 
transmission and communication 
systems". 

F. E. d'Humy-"In recognition 
of his long service in the communi- 
cations field and for pioneering in 
the application of radio relays te 
telegraph message service". 

John N. Dyer-"For administra- 
tive and technical contributions to 
radio. including polar expedition 
communications and important war- 
time radio countermeasures". 

L. A. Gebhard-"For his pioneer- 
ing work in the military application 
of radio". 

T. T. Goldsmith, Jr.-"For .his 
contributions in the development 
of cathode-ray instrumentation and 
in the field of television". 

F. W. Grover-"For his long 
activities and contributions in the 
field of electrical units and measure- 
ments, and for his publications". 

E. A. Guillemin-"For outstand- 
ing work in the field of electric cir- 
cuit analysis and synthesis and 
for his inspired leadership as a 
teacher". 

Ross Gunn-"For his long service 
and many technical contributions in 

* Yes, RUGGED - me- 
chanically and electrically. 
That's why Clarostat Power 
Rheostats are found ill so 
many radio -electronic 
electrical assemblies 
must stand up. 

and 
that 

Insulated metal core for wind- 
ing. Element imbedded in ex- 
clusive cold -setting cement. 
Maximum heat dissipation 
for cooler, longer -lasting 
operation. Smoothest rotation. 
Positive conduction, always. 

a 

3 

25- and 50 -watt ratings. 1-5000 

Write for 
Bulletin 
115. Let 
us quote 
on your control 
and resis- 
tor needs. 

and 0.5-10,000 ohms. 
respectively. 

&r.4ediefw 

CLAROSTAT MFG. CO., Inc., Dover, N. H. 

In Canada: 
CANADIAN MARCONI CO.. Ltd. 
Montreal. P.Q., and branches 
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BETA HIGH VOLTAGE 
POWER SUPPLIES 

PROBLEM: A physicist 
doing research work on 
jet propulsion fuels re- 
quired a stable, adjust- 
able, low -ripple power 
supply for a photo 
multiplier tube. 

MAJOR SPECIFICATIONS 

Input: 115 volts, 50/60 cycles: 50 volt-amperes 
Output: 0-2 KV, negative grounded. More than 

2 ma available at 2 KV. Short circuit 
current limited to 10 ma. 

Ripple: Less than 10o, 
Size: 14" x 10" x 10". 

Power Supplies up to 200,000 volts DC. regu- 
lated or unregulated, built to specifications. 
Compactness, low cost and rapid delivery 
featured. Submit your high voltage power 
supply requirements to us for a prompt bid 
on price and delivery. 
Other BETA products i nel ode: 
I(ILOVOLTMETERS up to 50 KV. 
PORTABLE 0-30 I(V DC POWER SUPPLIES. 
ELECTRONIC MICROAMMETERS - 0.01 
full-scale. 

Send for descriptive literature 
Field engineers throughout the country are 
at your service to discuss our products more 
thoroughly with you. 

Op BETA ELECTRONICS CO. 

1762 Third Ave., New York 29 

Working with 
Inert Gases? 

HELIUM NEON 

ARGON KRYPTON XENON 
are spectroscopically pure 

Consult LINDE for your rare gas re- 

quirements . .. We ton meet your 

individual needs of purity ... volume 

... mixtures ... containers .. . 

THE LINDE AIR PRODUCTS COMPANY 
Un,r of Untan Carbide and Corbett Corporation 

30 East 42nd Street ITTZ4 New York 17, N. Y. 

In Canada: Dominion Oxygen Cornoony, Limned, Tonante 

The term "Linde" is a registered trade -mark 
of The Linde Air Products Company. 

KURMAN 

"HEAVY DUTY" 
VIBRATORS 

Flexible Efficient Dependable 

Changes DC current to AC 

Standard Frequencies: 60, 100, 

120 cycles, Constant or Variable. 
TANDEM Model VIBRATOR 

(Illustrated) 
o 6V Input at 75 

watts , maximum 
output. 
5-5/16" x 2-1/8" 
x 2-1/2". 
Average wt., 1-1/2 
lbs. 

STANDARD Model VIBRATOR 

6V Input at 75 

watts , maximum 
output. 
5-5/16" x 2-1/8" 
x 2-1/2" 
Average wt., 1-1/2 
lbs. 

Special Vibrators manufactured for 
plications. Write for Bulletin 118. 

unusual ap- 

MIDGET RELAY, Model 13 

Compact Powerful Constant 

Normally adjusted to operate on 30 milli - 
watts, its sensitivity can be increased to 
18 milliwatts. SPST or SPDT. Coils up to 

5,000 ohms. Fast action! Size 1-9 32" x 

1-1 32" x 1-1 36". 
Write for Bulletin 1346. 
PRICES UPON APPLICATION. 

KURMAN ELECTRIC CO., INC. 
35-18 37th St., Long Island City 1, N. Y. 

COMPOUNDS 
S rirul itirolly rum pouudrd fur specific applications from waxes, resists, 
asphalts, pitches. oils, :rid minerals. Available In wide range of melting 
'orbits and hardnesses. 51ccizrl potting compounds are heat conducting and 
crack resistant at extremely low temperatures. Recommendations, specific 
dala, and samples kill be furnished on request. 

`o. 
IMPREGNATING SEALING 
radio coils 
transformer coils 
Ignition coils 
wire coverings 
paper tubes and forms 
colour ceramics 

DIPPING 
Coils 
Transformers 
Condensers 

condensers 
batteries 
switch base terminals 
socket terminals 
light fixtures 

POTTING 
Radio Transformers 
Light Units 
Loading Coils 
Condensers 

BIWAX CORPORATION 
3 4 4 5 HOWARD STREET 

S K O K I E, ILLINOIS 

Pioneer in Radio Engineering instruction .Since /947 

APITOL RADIO ENGINEERING INSTITUTE (1) 
In leeredilyd "rebuttal I!l.ofin't(' 

ADVANCED HOME STUDY AND RESIDENCE 

COURSES IN PRACTICAL RADIO -ELECTRONICS 
AND TELEVISION ENGINEERING 

Request your free home study or residence 
xr1n01 stalag by writing to: 

REGISTRAR 
16TH AND PARK ROAD, N.W. 

WASHINGTON 10, D. C. 

A pprorr d for Veteran Training 

ELECTRONICS - January, 1949 205 



./¡I I\ . \\ 
TOUGH WIRB 

c 

TOUGH INSULATION 

FOR TOUGH WINDING JOBS 

WIRE 

PRODUCTS 

High tensile strength eliminates wire 
breakage. 

High abrasion and shock resistance 
assures ability to wind compactly at high 
speeds and around sharp radii without 
film damage. 

Toughness can still be had with wire 
that is soft. 

To prove it, specify Essex Extra Test 
Magnet Wire for your tough winding jobs. 

ESSEX WIRE CORP. 
FORT WAYNE 6, INDIANA 

Plante: Fort Wayne, Indiana; Detroit, Michigan; Anaheim, California. Warehouses* 
and Sales Offices: *Atlanta, Georgia; *Boston, Mass.; *Chicago, Ill.; Cleveland, Ohio; 
Dallas, Texas; Dayton, Ohio; *Detroit, Mich.; *Kansas City, Mo.; *Los Angeles, Calif.; 
Milwaukee, Wis.; *Newark, N. J.; Philadelphia, Pa.; *Portland, Oregon; *St. Louis, Mo.; 
*San Diego, California; *San Francisco, California. 

SPORT SALES OFFICE -LIONEL-ESSEX INTERNATIONAL CORPORATION, 13 E. 26th ST., NEW YORK 10, N.Y. 

III1LTIT%I hi P1111110 

This narrow -band filter 
for a carrier telephone 
system was cut in size to 
less than half by the use 
of Lenkurt Toroidal 
Coils as inductors. At the 
same time, performance 
capability was increased 
by 30 per cent. 

For you, Lenkurt Tor- 
oidal Coils may help by 
saving space, permitting 
closer mounting of parts, 
improving Q, simplifying 
shielding. Write: 

-or, how to 
cut Space 

Requirements 

Lenkurt knows how 

LENKURT ELECTRIC CO. 
SAN CARLOS CALIFORNIA 

NEWS OF THE INDUSTRY (continued) 

the radio and electronics fields". 
A. V. Haeff-"For his contribu- 

tions to ultra -high -frequency radio 
tubes and electronics". 

L. C. Holmes-"For his contribu- 
tions to theory and practice in the 
field of magnetic recording". 

J. Kelley Johnson-"In recogni- 
tion of his leadership in the design 
and manufacture of radio broadcast 
receivers". 

S. R. Kantebet-"For his serv- 
ices as an educator, engineer and 
administrator in the fields of radio 
and cable communication in India". 

William B. Lodge-"For his 
many contributions to broadcast 
engineering and in particular for 
his work in the field of frequency 
allocations". 

K. A. Mackinnon-"For his tech- 
nical contributions in Canada to the 
theory and design of transmitting 
antennas and the development of a 
coverage plan for a national 
network". 

H. F. Olson-"For his outstand- 
ing developments and publications 
in the fields of acoustics and under- 
water sound". 

George O'Neill-"For his work 
in electron tube theory and design". 

L. S. Payne-"For his contribu- 
tions in Canada to the field of inter- 
national communications". 

L. M. Price-"For his contribu- 
tions to the development, produc- 
tion and application of electron 
tubes in Canada". 

H. J. Reich-"For his contribu- 
tions as teacher and author in the 
radio and electronics fields". 

John D. Reid-"For his develop- 
ments in radio -frequency circuits". 

Karl Spangenberg-"For his 
many technical contributions, par- 
ticularly his analytical work on 
vacuum tubes". 

George E. Sterling-"In recogni- 
tion of his long public service in 
the radio communication field and, 
in particular, for the organization 
and operation of radio wartime in- 
telligence activities, which were of 
significant importance". 

C. E. Strong-"For his pioneer- 
ing work in the radio equipment 
design and development field, par- 
ticularly broadcasting transmitters, 
both medium and high frequency, 
and his many wartime contribu- 
tions in England". 

Franz Tank-"For his contribu- 
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NEWS OF THE INDUSTRY (continued) TROUBLE -FREE OPERATION-. 
tions to the field of radio education 
in Switzerland, and his accomplish- 
ments in ultrashort-wave communi- 
cations". 

W. Norris Tuttle-"For his ap- 
plication of sound theoretical prin- 
ciples to the design of commercial 
measuring equipment". 

I. R. Weir-"For his pioneering 
work in the development and appli- 
cation of transmitting equipment 
for higher frequencies and higher 
power." 

New RMA Standards 
ELECTRICAL performance standards 
for television relay facilities are 
given in RMA publication TR -106, 
now available to members from the 
Radio Manufacturers Association, 
1317 F Street, N. W., Washington 
4, D.C. Topics covered include 
overall systems performance char- 
acteristics, relay transmitter, re- 
lay receiver, repeater, control and 
auxiliary circuits, antennas and 
transmission lines, propagation and 
reliability. An appendix, not part 
of the standard, gives tentative 
recommendations. 

BUSINESS NEWS 

J. F. D. MANUFACTURING CO., INC., 
Brooklyn, N. Y., recently completed 
a 3 -story plant, with a 60,000-sq 
ft floor area, for the manufacture 

Recently completed J.F.D. plant 

of radio parts and tv and f -m an- 
tenna equipment and accessories. 

SOUND APPARATUS CO. has consoli- 
dated its main office and manufac- 
turing plant in Stirling, N. J., and 
has enlarged its developmental lab- 
oratory in Millington, N. J. 

ANDREW CORP., antenna equipment 
manufacturers, have completed a 
research laboratory on a 400 -acre 

From 10VA to 300 
KVA Dry -Type Only, 

Both Open and Encased, 
1, 2, & 3 Phase 15 to 

400 Cycles. 

peel 

NWL 
CUSTOM-BUILT 

TRANSFORMERS 

Over 25 years' experi- 
ence in the manufacture 
of specials at cost that 
compares favorably 
with standard types. 
Built-in quality proved 
by years of actual use. 

PROMPT DELIVERIES! 

NOTHELFER 
WINDING LABORATORIES 

9 ALBERMARLE AVE., TRENTON 3, N. J. 

The new Photo -electronic 
Counter was designed for in- 
dustrial applications in which 
mechanical counters do not 
count accurately or wear rap- 
idly because of counting speed. 
One of the well-known Potter 
electronic counter decades is 
used to scale down the operat- 
ing speed of a reliable electro- 
mechanical register. In the 
Model 310, the photo -electric 
"eye" is located inside the 
cabinet and the light enters 
through a small window at the 
rear. In the Model 312, the 
photo -electric "eye" is housed 
separately for remote count- 
ing. Small objects as well as 
closely spaced parts can he ac- 
curately counted since the 
width of the photo -electric 
beam is only r/ inch, and does 
not require complete interrup- 
tion for actuation. Another ver- 
sion, the Model 311, uses an 
electromagnetic pick-up coil 
for counting shaft rotation 
without contact. 

For complete literature or consul- 
tation on high speed counting, 
timing and control problems call 
or write Dept. 6-T. 

...and accurately! 
MODEL 310 

ILLUSTRATED 

PRICE sl85DD 

NEW POTTER 
PHOTO -ELECTRONIC 

COUNTER 
* High speed-counts at rates up to 6000 per minute 
* Long life-mechanical register operates at only 1/10 

normal rate 
* Direct reeding-units digit is read from electronic 

counter, other digits from mechanical counter 
* Accurate-mechanical register not affected by detec- 

tor "on -off" time 
* Compact - completely self-contained, no wiring re- 

quired, easy to install 
* Flexible-self-contained "eye", separate "eye" or 

electromagnetic pick-up coil may be used for actuation 

POTTER INSTRUMENT COMPANY INC OR P OR A t ED 
136-56 ROOSEVELT AVENUE FLUSHING NEW YORK 

SRUMFtif 

,conneP, 
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RECTI FIERS 

SMALL -SIZE, 

HIGH VOLTAGE 

SELENIUM RECTIFIER 

Bradley's new high voltage selenium 

rectifier-model SE8L-is low-priced 

for production requirements. Rated at 

1.5 ma D. C. and up to 3,000 volts 

peak inverse. For higher voltage re- 

quirements, model SE8L can be used 

in series or multiplier circuits. Meas- 

ures only 1/4 -inch in diameter-up to 

3 inches in length. Completely sealed. 

PHOTO CELLS 

SIMPLIFY PHOTO CELL 

CONTROL 

Luxtron* photo cells convert light into 
electrical energy. No external voltage 

is required to operate meters and 

meter relays directly from Bradley 

photo cells, improving control over 

your processes, reducing your costs. 

Housed model shown. Many different 

sizes and shapes, mounted and un- 

mounted. 
*T. M. REG. U. S. PAT. OFF. 

Our engineers will select or de- 

velop rectifiers or photo cells to 

meet your needs exactly. Write 
for BRADLEY LINE showing basic 
models. 

BRADLEY 
LABORATORIES, INC. 
82 Meadow St. New Haven 10, Conn. 

NEWS OF THE INDUSTRY (continued) 

plot twenty-five miles out from the 
center of Chicago. 

TELE -VIDEO CORP., Upper Darby, 
Pa., has acquired as subsidiaries 
Airdesign, Inc. of Upper Darby, 
Pa., and Electronic Controls, Inc. 
of East Orange, N. J., to increase 
its supply of television components. 

THE ELECTRICAL REACTANCE CORP., 
Franklinville, N. Y., is adding to its 
plant a new office building to incor- 
porate an enlarged developmental 

Fi...,: 

Proposed new office building (right) for 
Electrical Reactance Corp. 

and research laboratory and pro- 
vide space in the present plant for 
increased production of television 
receiver components. 

RADIOACTIVE PRODUCTS, INC., De- 
troit, Mich., was formed to design 
and manufacture instruments and 
equipment for the measurement 
and handling of radioactive mate- 
rials. 

MACFILETT LABORATORIES, INC., 
Springdale, Conn., has taken over 
the manufacture of Western Elec- 
tric's line of high -power tubes for 
broadcast transmitters, f -m and 
allied purposes. Tubes will be man- 
ufactured for Western Electric to 
Bell Labs designs, and will be dis- 
tributed as before through Graybar 
Electric Co. 

CORNELL-DUBILIER ELECTRIC CORP., 

South Plainfield, N. J., has pur- 
chased the Faradon Capacitor Di- 
vision of RCA. 

PERSONNEL 

A. H. BROLLY, formerly chief engi- 
neer with WBKB, Chicago, is now 
chief engineer of Television Asso- 
ciates, Inc. in Chicago. 

VLADIMIR K. ZWORYKIN, vice-presi- 
dent and technical consultant of 

SUPERIOR 
ELECTRONIC 

ANODE AND GRID 

CYLINDERS - 
Straight cut, ongle 
cut or rolled edge 
Tubing produced to 
very close tolerances. 

DISC CATHODE ASSEMBLY - 
Precision made .and laboratory 
controlled to assure correct emis- 

sion and cut-off characteristics. 

Write for Print EDI -I. 

The expanding televi- 
sion industry has turned to Superior's 
Electronic Division for the conception 
and production of these vital parts 
within the television tube. 

ór 
s `~ SMe 

TUBE COMPANY 
ELECTRONIC DIVISION 

2500 GERMANTOWN AVENUE 
NORRISTOWN, PENNA. 
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BIRTCHER 
STAINLESS STEEL - LOCKING TYPE 

TUBE 
CLAMPS 

Stainless 
Steel 

Corrosion 
Proof 

83 VARIATIONS 
Where vibration is a problem, Birtcher 

Locking TUBE CLAMPS offer a foolproof, 
practical solution. Recommended for all 
types of tubes and similar plug-in com- 
ponents. 

More than three million of these 
clamps in use. 

FREE CATALOG 

Send for samples of Birtcher stainless 
steel tube clamps and our standard cata- 
log listing tube base types, recommended 
clomp designs, and price list. 

THE BIRTCHER CORPORATION 
5087 HUNTINGTON DR. LOS ANGELES 32 

STEATITE 

CERAMIC 

Design engineers and manufacturers in the 
radio, electrical and electronic fields are 
finding in LAVITE the precise qualities 
called for in their specifications . high 
compressive and dielectric strength, low 
moisture absorption and resistance to rot, 
fumes, acids, and high heat. The exceed- 
ingly low loss -factor of LAVITE plus its 
excellent workability makes it ideal for all 
high frequency applications. 

Complete details on request 

D. M. STEWARD MFG. COMPANY 
Main Office d Works: Chattanooga, Tenn. 

Needham, Mass. Chicago Los Angeles 
New York Philadelphia 

741/ Ovii"%ead/fezze 
PRESSURE RESEARCH 

The Syncro-Marker 
PRESSUREGRAPH 

Engine 
Pickup 

Angular Sync Pressuregraph Syncro-Marker Oscillograp 

Here is your complete answer in instrumentation for 
checking pressure variations, both regular and instan- 
taneous. Provides oscillograph pictures showing relation 
of pressures to engine shaft rotation (top dead center) 
or indications in degrees of rotation and also relates 
pressures to time (milliseconds). 

Accurately measures pressure rise with time. Can be ap- 
plied to hydraulic, gas, steam or pressure line measure- 
ment of static, dynamic or instantaneous pressures. 
New detachable diaphragm permits measurement in any 
pressure range from vacuum to 14,000 p.s.i. 
Now used in oil fields by many leading producers. 

ITS 

LITERATURE 

Write for your copy of 

"Pressure Indications in 

Engine Fuel Research" 
illustrating typical Pres- 
suregraph applications 
and giving data on dy- 

namic studies of pres- 

sure waves. 

s 

ELECTRO PRODUCTS LABORATORIES 
549 W. Randolph St. Chicago 6, III. Phone STate 2-7443 

/Ze/errecl 

CUP WASHERS 
for Binding Screws 
WHITEHEAD STAMPING CO. 
1691 W. Lafayette Blvd. 

as a source of pre- 
cision - made 
WASHERS and 
STAMPINGS 
manufactured to 
your specifications 

DON'T MISS THIS 
"2 -in -1" BARGAIN! 
TWIt Nr I;I -.AA I,l1tA7.I;> tN 11A1. Phillips 
blatte on one end, st andaut on the other. 
Quickly reversible in the quality XCELITE 
handle. Regular size, lust $1.60; Stubby, $1.30. 
Extra blades, Regular, only $.90; Stubby, $.65. 
ASK YOUR DEALER for this bargain in bet- 
ter screw driving! 

"ANOTHER XCELITE FIRST" 
PARK METALWARE 

Detroit 16, Michigan 

.. 

XCELITE 
"Combination -Detachable" 

Screwdriver 
CO., INC. 

rtithDent. C Orchard 
Park. York 

PREFERRED BYEXPERTS 
`FIRST TO USE PLASTIC FOR SCREWDRIVER HANDLES 
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GRAY TRANSCRIPTION ARMS and EQUALIZERS 

IDEALfor the New LP Records 

The GRAY TRANSCRIPTION ARM 103 -LP, with Selected GE Variable 
Reductance Cartridge with 1 mil Diamond Stylus, has been especially 
designed for use with the new LP Micro -Groove Records. Due to such 
features as adjustable stylus pressure, frictionless motion, self -leveling 
base and the accommodation of any standard cartridge, arm obsoles- 
cence is precluded. Arm, with 1 mil Diamond Stylus Cartridge, $77.95. 

The GRAY #601 4 -position EQUALIZER for GE Cartridge, finest 
performance and workmanship, ideal response curves. Adopted by radio 
networks. Matches pickup to microphone channel. Complete, $49.50. 

Inquiries invited for development and manufacturing. 

GRAY RESEARCH & DEVELOPMENT COMPANY, Inc. 

16 ARBOR STREET HARTFORD 1, CONN. 

REDUCE ASSEMBLY 
REJECTS WITH... 

I**SO 
GENERAL 

... THAT WITHSTAND HIGH SOLDERING 
TEMPERATURES 

ARE IMMUNE TO ROUGH SHOP 
HANDLING 

... HAVE TINNED SHOULDER FOR RAPID 
ASSEMBLY 

... FOR 200°C SERVICE ON SPECIAL 
ORDER 

A tinned surface, permanently bonded to the glazed 
body of these terminals permits rapid soldering to any 
metal enclosure. Exceptional strength of the steatite 
body practically eliminates assembly rejects that fre- 
quently result when other types of terminals are sub- 

jected to soldering temperatures or rough handling. 
Leads are brought out through an axial hole in the 
center of the bushing and terminated on the tinned lug. 
A drop of solder on the hole effects a complete hermetic 
seal. I4 ,r complete information concerning tinned 

steatite terminals, call or write today. 

CERAMICS and STEATITE CORP. 

OFFICES and PLANT CROW'S MILL ROAD, KEASBEY, N.J. 

MAKERS OF STEATITE, TITANATES, ZIRCON PORCELAIN, ALUMINA, LIGHT -DUTY REFRACTORIES, CHEMICAL STONEWARE 

NEWS OF THF INDUSTRY (continued) 

RCA Laboratories, has received the 
Chevalier Cross of the French Le- 
gion of Honor for outstanding con- 
tributions in the field of television. 

A. D. PLAMONDON, JR., president of 
Indiana Steel Products Co., Chi- 
cago, has been appointed to the 
Munitions Board Electronics 
Equipment Industry Advisory 
Committee. 

MILTON L. KUDER, formerly with 
the Naval Research Laboratory in 
radar and guided missile develop- 
ment, has been appointed to the 
National Bureau of Standards Ord- 
nance Research Section. 

M. L. Kuder H. Goldberg 

HAROLD GOLDBERG, previously asso- 
ciated with Stromberg -Carlson and 
Bendix in microwave and communi- 
cation research, was recently named 
chief of the Ordnance Research Sec- 
tion of the National Bureau of 
Standards. 

GENE CROW, on the engineering 
staff of WBKB, Chicago for the 
past three years, has been ap- 
pointed chief engineer of the Mere- 
dith television station in Syracuse, 
N. Y. 

HAROLD A. ZAHL, holder of the 
Legion of Merit for contributions 
made in the fields of radar and vac- 
uum tubes, has been appointed di- 
rector of research of the Signal 
Corps Engineering Laboratories, 
Fort Monmouth, N. J. 

JAMES L. LAHEY recently resigned 
as assistant chief engineer at 
WBKB, Chicago, to join the engi- 
neering staff of Television Associ- 
ates, Inc. 

K. C. DEWALT, formerly designing 
engineer of the Tube Division of 
General Electric Co., Electronics 
Park, was reecently appointed an 
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...it's a 

e fact! 

Yes. The newly formed Fairchild Re- 
cording Equipment Corporation has de- 
veloped a studio -quality Magnetic Tape 
Recorder. Its design is based on a unit 
perfected by Dr. D. G. C. Hare, recently 
president of the Deering -Milliken Re- 
search Trust, and an outstanding author- 
ity on magnetic recording. 

NEW! 
MAGNETIC 

TAPE RECORDER 
Fairchild's new Magnetic Tape Recorder 
meets all requirements set by the latest 
proposed NAB specifications ... and 
then some! For instance: The high fidel- 
ity performance formerly achieved at 30 
inches per second tape speed has been 
captured at 15 inches per second. Re- 
sult? Doubled recording time for a spe- 
cific amount of tape; reduced operating 
speed of the equipment. Quality? In 
instantaneous "A -B tests" trained ears 
were unable to detect switching from a 
live program to its recorded facsimile 
on the Fairchild Magnetic Tape Recorder. 
Instantaneous playback tests also show 
better than 60 db signal-to-noise ratio 
with a maximum total distortion of 2 
per cent. Additional features include: 

Both mechanical and electrical "plug-in" 
construction for uninterrupted service. 

Interlock system to prevent accidental 
erasing. 

Volume indicator for metering purposes. 

Adjustment of playback head during 
operation. 

Automatic control in case of tape break. 
Simultaneous monitoring from the tape 

during actual recording. 

Delivery? Early in 1949! Write for complete 
details: 88-06 Van Wyck Blvd., Jamaica 1, N. Y. 

J RECORDING 
EQUIPMENT CORPORATION 

NEWS OF THE INDUSTRY (continued) 

assistant manager of the division 
to be responsible for c -r tube prod- 
uct lines. 

E. F. PETERSON, previously in 
charge of design engineering of re- 
ceiving tubes at General Electric 
Co., has been appointed an assistant 
manager of the Tube Division with 
responsibility for design engineer- 
ing and manufacturing activities in 
receiving tube product lines. 

ROBERT D. HUNTOON, proximity 
fuze consultant during the war, has 
been appointed chief of the Atomic 
and Molecular Physics Division of 
the National Bureau of Standards. 
He will also serve as consultant to 
the Electronics Standards and Ord- 
nance Development Laboratories of 
the Electronics Division. 

R. D. Huntoon R. Muniz 

RICARDO MuNiz, previously techni- 
cal assistant to the vice-president 
at Allen B. DuMont Laboratories, 
Inc., was recently named general 
manager of the television receiver 
division. 

WAYNE L. BABCOCK, formerly chief 
engineer at KCRG and KCRK, 
Cedar Rapids, Iowa, has been ap- 
pointed to the broadcast transmit- 
ter sales staff of RCA. 

KENNETH W. JARVIS, after heading 
his own electronics consulting firm 
for the past 14 years, has been 
named manager of the new elec- 
tronics department of Automatic 
Electric Co., Chicago, Ill., which 
will be devoted to electronic appli- 
cations in the telephone field. 

CHARLES L. TOWNSEND of NBC has 
been transferred to Chicago as tele- 
vision operations supervisor for 
WNBQ. 

ROBERT S. MARSTON, formerly proj- 
ect engineer in the research labora- 

THE 
TEKTRONIX 
TWOSOME 

Tektronix Type 511-A Oscilloscope 

$795 f. o. b. Portland 

NEED WIDE BAND 
AND FAST SWEEPS? 

The Type 511-A, with its 10 mc. amplifier and 
sweeps as fast as .1 microsec./cm. is excellent 
for the observation of pulses and high speed 
transient phenomena. Sweeps as slow as .01 

sec. /cm. enable the 511-A to perform superla- 
tively as a conventional oscilloscope. 

a+Ir. ID 

eto 

Tektronix Type 512 Oscilloscope 

$950 f. o. b. Portland 
NEED DC COUPLED 

AMPLIFIERS AND 
SLOW SWEEPS? 

The Type 512 with a sensitivity of 7.5 mv. /cm. 
DC and sweeps as slow as .3 sec./cm. solves 
many problems confronting workers in the 
fields where comparatively slow phenomena 
must be observed. Vertical amplifier band- 
width of 1 mc. and sweeps as fast as 3 micro- 
sec./cm. make it an excellent general purpose 
oscilloscope os well. 

BOTH INSTRUMENTS FEATURE: 
Direct reading sweep speed dials. 
Single, triggered or recurrent sweeps. 
Amplitude calibration facilities. 
All DC voltages electronically regulated. 
Any 20% of normal sweep may be ex- 
panded 5 times. 

Phone 
EA 6197 

Cable 
Tektronix 

712 S. E. Hawthorne Blvd. 
Portland 14, Oregon 

ELECTRONICS - January, 1949 211 



MEASUREMENTS 
CORPORATION 

Model 59 

MEGACYCLE 
METER 

Radio's newest, multi -purpose instrument con- 
sisting of a grid -dip oscillator connected to its 
power supply by a flexible cord. 

Check these applications: 
For determining the resonant frequency of 
tuned circuits, antennas, transmission 
lines, by-pass condensers, chokes, coils. 
For measuring capacitance, inductance, 
Q, mutual inductance. 
For preliminary tracking and alignment 
of receivers. 
As an auxiliary signal generator; modu- 
lated or unmodulated. 
For antenna tuning and transmitter neu- 
tralizing, power off. 
For locating parasitic circuits and spurious 
resonances. 
As a low sensitivity receiver for signal 
tracing. 

MANUFACTURERS OF 

Standard Signal Generators 

Pulse Generators 

FM Signal Generators 

Square Wave Generators 

Vacuum Tube Voltmeters 

UHF Radio Noise S. Field 
Strength Meters 

Capacity Bridges 

Megohm Meters 

Phase Sequence Indicators 

Television and FM Test 
Equipment r 

SPECIFICATIONS: 
Power Unit: 5%' wide; 
61/4" high; 7 1/4" deep. 
Oscillator Unit: 33A" 
diameter; 2" deep. 

FREQUENCY: 
2.2 mc. to 400 mc.; 
seven plug-in coils. 

MODULATION: 
CW or 120 cycles; or 
external. 

POWER SUPPLY: 

110-120 volts, 50-60 
cycles; 20 watts. 

MEASUREMENTS CORPORATION 
BOONTON © NEW JERSEY 

NEWS OF THE INDUSTRY (continued) 

tories of Sperry Gyroscope Co., 
Inc., was recently elected president 
of Teletronics Laboratory, Inc., 
Westbury, N. Y. 

DONALD BURCHAM, recipient of the 
Naval Ordnance Development 
Award in 1945, is now alternate 
chief of the Ordnance Research 
Section of the National Bureau of 
Standards. 

D. Burcham A. P. Massey 

ANDREW P. MASSEY, responsible for 
development of a special communi- 
cations jeep for Navy landing oper- 
ations, has been appointed to the 
Engineering Electronics Section of 
the National Bureau of Standards, 
to head the electronics standardiza- 
tion group. 

A. IIOYT TAYLOR, after more than 
31 years of continuous civilian and 
commissioned service in the Navy, 
was honored at his retirement for 
outstanding services in the field of 
radio and radar research and de- 
velopment. 

G. HAMILTON BEASLEY has been 
named new president of Bardwell & 
McAllister, Inc., Burbank, Calif., 
manufacturers of electronic ap- 
paratus. 

THOMAS MORRIN, former chief of 
the microwave engineering depart- 
ment at Raytheon, has been ap- 
pointed chairman of electrical engi- 
neering research at Stanford 
Research Institute, Stanford U., 
Calif. 

WILLIAM P. LEAR, president of 
Lear, Inc. since its inception almost 
twenty years ago, has been elected 
to the newly created post of chair- 
man of the board, in order to devote 
his efforts to technical development 
of aircraft radio, automatic flight 
control and wire recorder products. 

Slash 

Fastening Costs 

on nut 
and bolt 

assemblies 
with 

PALNUT 
TRADEMARK 

SELF-LOCKING NUTS 

Low in cost 

Vibration -proof 

Speedy assembly with 

hand or power drivers 

Small space 

Light weight 

Many types for vari- 

ous needs 

On most light assemblies, a single 
PALNUT replaces common nut 
and washers. You reduce mate- 
rial and labor costs-cut assem- 
bly time-save space and weight, 
while gaining the security of 

PALNUT double -locking action. 
Send details of fastening problem, 
for samples of PALNUTS. Ask 
for literature on entire line. 

The PALNUT co. 
37CORDIER ST IPVINGTON 11 N. J. 
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BAACH-INTERNATIONAL 
COMPOUND 

HIGH VACUUM PUMP 
This high vacuum pump is widely known 
and used extensively in the manufacture of 
electric lamps, radio tubes, fluorescent lamps, 
for laboratory work and for many industrial 
applications where high vacuum, plus rapid 
exhausting are essential requirement in proc- 
esses of manufacturing. 

In free air capacities ranging from 1 cubic 
foot to 50 cubic feet per minute. 

Readings on all sizes guaranteed 0.50 microns 
or better. 

Operates quietly. Prompt deliveries 
Write for details. 

INTERNATIONAL MACHINE WORKS 
Manufacturers of Baach-International Hot Cut Flare 
machine. 

2027 - 46th STREET 
NORTH BERGEN, N. J., USA 

Tel. UNion 3-7412 
Cable Address "I NTERMACH" North Bergen, N. J. 

free 
For EVERYONE interested in 

TELEVISION RADIO ELECTRONICS 

SOUND SYSTEMS INDUSTRIAL EQUIPMENT 
EVERYTHING in standard brand equipment) 

Professionals! Radio Horns! Television Enthusiasts! 
Beginners! Oldtimers! Amateurs! Hobbyists! Here's 
one book that's a MUST for you! Our FREE 148 page 
catalog lammed with over 20,000 different items. 
The smallest part to the most complete industrial 
system from one dependable source! 

24-HR.MAIL ORDER SERVICE a ONE YEAR TO PAY 

3 GREAT STORES: Uptown at 115 West 45th St. 
and Downtown at 212 Fulton St. in NEW YORK 
323 W. Madison St. in the heart of CHICAGO 

MAIL ORDER DIVISIONS: 242 W. 55th St., N. Y. 19 
and 323 West Madison St., Chicago 6, Illinois 

1 EWARK 
141/1ti i T81:EYtE#®ll:l 

r 

Please send me FREE the 
!NAME 

ADDRESS 

MAIL COUPON NOW 

t 
Newark Electric Co.l 

Dpt A-8,242 W. 55th 51.1 

New York 19, N.Y. I 

Newark 1949 Catalog 

CITY_. STATE 

The PIERCE CHRONOGRAPH 
4 -in -1 watch 

1. STOP WATCH . Times to 1/5 second your favorite sporting events, radio shows, 
scientific experiments pulse, etc., with time out feature for interrupted sequence 
timing. 

2. TACHOMETER . . . Shows speed of plane, boat, car, train, etc., in miles per minute. 
3. TELEMETER . Tells distance in miles from simultaneous source of light and sound 

-i.e., impending storm, etc. 
4. WRIST WATCH . . . For general timing use. 

Unbreakable Crystal Sweep Second Hand 

Fine Leather Strap 60 -minute Totalizer Dial 

Shock resistant'. Year Guarantee against 

Anti -magnetic ` mechanical defects 

Radium Dial 

AN ESSENTIAL TOOL 
FOR EVERY ENGINEER 

17 JEWEL -2 PUSHBUTTON 

Only $37.00 
INCLUDING 10% FEDERAL TAX 

OUR GUARANTEE 

Your money refunded within ten days if you 

are dissatisfied 

FOR ANY REASON 

Shipped C.0.D. or send check or money -order and we pay postage 

Mail Orders Promptly Filled 

ENGINEERING ASSOCIATES 
FAR HILLS BRANCH BOX 26, DAYTON 9, OHIO 

l' 

1 
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SMALL PARTS 
Filaments, anodes, supports. springs, etc. 

for electronic tubes. Small wire and flat 
metal formed parts to your prints for your 
assemblies. Double pointed pins. Wire 
straightened and cut diameter up to Vs -Inch. 

Any length up to 12 feet. 

LUXON fishing tackle accessories. 
Inquiries will receive prompt attention. 

ART WIRE AND 
STAMPING CO. 

227 High St. Newark 2, N. J. 

VITAMITE 
Among unusual properties are ex- 
cellent operation under low tempera- 
ture and low pressure conditions 

4 Ampere Hour Capacity 
61/2 oz. weight 

Other models-one oz. to one Ib. 

Write for data and literature 

RECHARGEABLE - NON -SPILL 
STORAGE BATTERIES 

Model 2A3.00 
Size 1 3/16" x 3 3/16" x 1 7/16" High 

THE VITAMITE COMPANY 
227 West 64th St. New York 23, N. Y. 
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TECHNICAL 

MANUALS 
CUSTOM DESIGNED 

TO YOUR SPECIFICATIONS 

Planned, written and illus- 
trated by a select staff . . . 

experts in creating radio and 
electronic manuals for civilian 
& military use. 

When you call upon Boland & 

Boyce to create your manuals you 

are relieved of every detail in 

their preparation. The entire oper- 

ation is taken over and completed 

by o specialized staff with years 

of experience in publishing books 

& manuals. 
First the requirements for your 

manual are completely surveyed. 

The working conditions to which 
they will be put are studied and 

the operations or equipment 
described in the manual are 

thoroughly analyzed. A complete 
outline is then prepared and sub- 

mitted for your approval, along 
with a dummy of the manual as 

it will appear when finished. Upon 

your approval the job is com- 

pleted and delivered with your 
satisfaction guaranteed. 

Boland & Boyce manuals in- 
corporate only the most modern 

editorial and illustrative style. 
Each project is treated with in- 
dividual attention in technique of 
presentation and editorial ap- 
proach. The Boland & Boyce 

military and civilian manuals now 

in use throughout the world are 

our best recommendations. 

U. S. Navy 
U. S. Signal Corps. 
Sylvnnla Electric Products, Inc. 
The National Company 
Western Electric Co. 
Bell Telephone Laboratories 
Maguire Industries, Inc. 
Allen B. Dumont Laboratories, Inc. 
General Electric Co. 
Mine Safety Appliances Co. 

Write or wire Boland & Boyce today 
for more information. 

BOLAND & BOYCE INC., PUBLISHERS 

Radio Maintenance Radio Data Book 
Technical Manuals Video Handbook 

Manual Division M-3 Montclair, N. J. 
CHICAGO: 228 No. LaSalle St. 

NEW BOOKS 

Vacuum Tubes 
BY KARL R. SPANGENBERG, Professor 
of Electrical Engineering, Stanford 
University. McGraw-Hill Book Co., 
New York, 1948, 860 pages, $7.50. 

A WEALTH of material on vacuum 
tubes and their characteristics is 
presented in this text. To the re- 
viewer, it is the most complete 
treatise on this subject that is now 
available in one volume. 

The text begins with a discus- 
sion of the nature and number of 
the devices using vacuum tubes and 
of the basic functions of these 
tubes. Then the essential charac- 
teristics of the various tube types 
are briefly but well previewed. The 
basic types considered are the 
vacuum diode, vacuum triode, 
screen -grid tube, pentode, beam - 
power tubes, cathode-ray tubes, 
klystron, magnetron and photo - 
tubes. 

Fundamentals necessary to tube 
behavior analysis are then pre- 
sented in chapters on electrons and 
ions, electronic emission, determi- 
nation of potential fields, laws of 
electron motion, a consideration of 
the electrostatic field of a triode, 
and space -charge effects. The 
characteristics of triode, tetrode, 
and pentode tubes are then dis- 
cussed in much greater detail in 
individual chapters. An interest- 
ing discussion on tube noise then 
follows. 

Electron optics, both electro- 
static and magnetic, and cathode- 
ray tubes are next considered. After 
a discussion of ultrahigh -frequency 
effects in conventional tubes, the 
klystron and magnetron are studied. 
The text concludes with chapters on 
photoelectric tubes, special tubes 
including television camera pickup 
tubes and electron microscopes, and 
a thorough discussion of high - 
vacuum techniques. 

Thoroughness of discussion and 
explanation seems to typify the 
book. Although many references 
to other sources are included, the 
author includes sufficient material 
so that recourse to the references is 
generally not necessary. This 
thoroughness can be shown by an 
example. If the text were first 
opened to the section between pages 
89 and 96, one would feel that he 

le 
' 

WRITE for list 

of stock alloys. 

+4k1lrL12' 11., liL1'i (MI. 
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NEW BOOKS (continued) 

was reading a text on geography 
because of the discussion of Merca- 
tor and various forms of polar 
azimuthal equidistant projections, 
given to illustrate the nature of the 
logarithmic transformation used in 
determining the fields in a plane - 
electrode triode. Nevertheless, this 
and similar discussions are perti- 
nent and quite helpful. Incidentally, 
the subject of vacuum -tube circuits 
is wisely avoided. 

The large number of figures, in- 
cluding charts and tables and espec- 
ially nomographs, makes this text 
quite useful. Most all of the im- 
portant relationships that can be 
shown with various types of align- 
ment nomographs are presented in 
that manner. The author has lost 
few if any chances to include all 
pertinent information and to pre- 
sent it in a useful form. 

It seems a shame, from the view- 
point of a person not too familiar 
with the ramifications of all the 
topics considered, that this text is 
indexed in only seven pages. Useful 
information in the text is not al- 
ways clearly indicated in the index. 
As an example, the use of electro- 
lytic tanks in determining potential 
fields is not given in the index. 
Examination of the text, however, 
shows that this is discussed not 
only in the chapter on the determi- 
nation of potential fields but later 
specifically in determining the char- 
acteristics of cathode-ray tubes. 

This book is heartily recom- 
mended as a thorough, complete, 
and very usable reference on all 
types of vacuum tubes.-JOSEPH 
KAUFMAN, National Radio Insti- 
tute, Washington, D. C. 

Books Received for Review 

SERVICING THE MODERN CAR RA- DIO. By A. L. Hurlbut. Murray Hill Books, Inc., New York, Second Edition, 
1948, 692 pages, $7.50. Combination text 
book (119 pages) and circuit manual (572 pages) covering auto radio receivers from 
mid -30's. Data on specific sets is in most instances reproduced directly from manu- facturers' literature. Text covers anten- 
nas, set installation, vibrator replacement, 
loudspeaker servicing, alignment, push- 
button tuning systems and typical cir- 
cuit features. 
POST WAR AUDIO AMPLIFIERS AND 
ASSOCIATED EQUIPMENT. Compiled 
and published by Howard W. Sams & Co., 
Inc., Indianapolis, Ind., 1948, 352 pages, 
$3.95. Specialized paper -cover manual of 
Photofact Folders covering amplifiers, 
f -m tuners and wire and tape recorders. 

Standard 

WORLD'S MOST ACCURATE AND RUGGED 

TIME MEASURING INSTRUMENT. 
CAN BE MANUALLY OR ELECTRICALLY 

OPERATED. FURNISHED IN PORTABLE 
CASES OR FOR PANEL MOUNTING 
T- 1 E 

Model Reads Totalizes Accuracy 

S-100 1/5 sec. 6000 sec. ±.02 sec. 

S-60 1/5 sec. 60 min. ±.02 sec. 

SM -60 1 /100 min. 60 min. ±.02 sec. 

S-10 1/10 sec. 1000 sec. ±.02 sec. 

S-6 1/1000 min. 10 min. ±.02 sec. 

S-1 1/100 sec. 60 sec. ±.01 sec. 

MST 1/1000 sec. .360 sec. ±.001 sec. 

MST -500 1/1000 sec. 30 sec. ±.001 sec. 

WRITE FOR BULLETIN 1 53 
also Standard Chrono -Tachometers 

Standard Custom-built Laboratory Test and Distribution panels 

"'E vntondord Electric Time Co. 
97 Logan Street siANDARn 

FOUno.o res Springfield, Mass. 

GL oui h tce 

sG are easy for 

COSMALITE * 

The advantages of these spirally 
laminated paper base phenolic 
coil forms are generally recog- 
nized. 

Do you appreciate the time and 

money -saving advantages of our 
facilities to meet your require- 
ments on punching, threading, 
notching and grooving? 

Your inquiry will receive 
specialized attention. 

*Reg. U. S.Pat. Off. 

6201 BARBERTON AVE. CLEVELAND 2, OHIO 
* R 

PRODUCTION PLANTS else at Plymouth,Wlsc.,OpeosburL.N.T., Chlwle,Ill., Oetrott,Nicl.,lamesbup,NJ. 
PLASTICS DIVISION at Plymouth, Wise. MUM DIVISION at Cleveland, Ohlo 

SALES OFFICES Room SW, Grand Central Term. Uldg., New York 17, MT, also 647 Main St., Hartford, Conn. 

CANADIAN PLAINT: The Cleveland Container Canada, Ltd., Prescott, Ontario 
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TRAIL BLAZING 

It can be safely said 
when better, more revolu- 
tionary products emerge from 
test tubes, crucibles, and 
beakers-you can expect to 
find Smith foremost among 
those blazing the trail. 

In its efforts to make its 
condenser paper with better 
quality, and better electrical 
characteristics - Smith is 
continually at work. By 
means of research and labora- 
tory experimentation, Smith 
is constantly trying to devise 
ways of producing a paper 
that will provide more pro- 
tection and meet the most 
rigid specifications. 

You will find Smith anx- 
ious to help in other ways, 
too. If you have a problem 
that is tough to crack, let 
the technicians and engineers 
of Smith Paper help you.They 
will gladly study your prob- 
lem and help you arrive 
at a solution. 

No obligation, of course! 
It is merely another way 
in which Smith is proud to 
identify itself with the pro- 
gressive, forward -looking 
electrical and electronic field. 

SMITH PAPER, INC. 
LEE, MASSACHUSETTS 

MIN 

Backtalk 
This department is oper- 

ated as an open forum 
in which our readers may 

discuss problems of the 
electronics industry or 
comment upon articles 
that ELECTRONICS has 

published. 

Getting Things Done 

DEAR SIRS: 
THESE NOTES have been prepared as 
a guide to persons who have an in- 
terest in pushing a particular piece 
of electronic apparatus through the 
research, development and pre -pro- 
duction stages. 

In order that this rather compli- 
cated subject may be treated in as 
simple a manner as possible, we 
will start by assuming that the 
item in question is one of the sim- 
pler forms of test gear, say a stand- 
ard signal generator. The first 
thing to do is to arrive at a set of 
specifications. This is most easily 
done by visiting all possible users 
of the equipment and determining 
their requirements. Investigate 
particularly those occasional users 
in highly specialized fields where 
one or two units will fill the need 
for the next twenty years. 

The first item to investigate is 
modulation. The unit must by all 
means be capable of delivering 
pulses at least as short as 0.01 
µsec, and up to 100 p.sec in length. 
Other forms of modulation such as 
sine waves, square waves, triangu- 
lar waves, noise, f -m, a -m, and 
television should of course be pro- 
vided. The incorporation of such 
features should involve no more 
than six months extra research time 
over and above the requirements 
for normal users. 

The possibility of tricky things 
like paired pulses should not be 
overlooked. Even triple pulses 
should be considered, to say noth- 
ing of the possibility of making 
each pulse of a pair or triplet of a 
different (adjustable, of course) 
length and amplitude. Although 
the requirement for such refine- 
ment is not readily apparent at the 
moment, there is nothing like antic - 

in quantities 

suitable to Volume 

Production...it may 

pay you to call upon 

the Design 

Engineers of 

United -Carr and its 

subsidiaries. They 

have helped many 

manufacturers 

* CUT COSTS 

* SPEED PRODUCTION 

* TURN OUT FINER 

FINISHED PRODUCTS 

UNITED - CARR 

FASTENER Corp. 

CAMBRIDGE 
42, MASSACHUSETTS 

MAKERS OF FASTENERS 
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PROFESSIONAL SERVICES 
Consulting - Patents - Design - Development - Measurements 

in 

Radio, Audio, Industrial Electronic Appliances 

THE BARRY CORPORATION 
Specialists in the Control of 

VIBRATION IMPACT NOISE 

Engineering Development 
Manufacturing 

179 Sidney Street Cambridge, Mass. 
Telephone: ELIot 0861-0140 

H. RUSSELL BROWNELL 
Consultant 

Specializing in Measurements & Testing 
Instruments & Techniques - Electrical - Elec- 

tronic - Magnetic 
188 West 4th St. New York 14, N. Y. 

Chelsea 2-4208 

CANOGA CORPORATION 
Electronic Engineers 

Radar, Pulse Techniques, MTI Systems, Pulse and 
Television Receivers, Video Amplifiers, Test Equip- 
ment, Microwave Antenna Applications, Electronic 
Controls, and Microwave Equipment. 
SHOP AND LABORATORY FACILITIES 
14315 Bessemer St. Van Nuys, Calif. 

S'l'ate 5-9722 

CROSBY LABORATORIES 
MURRAY G. CROSBY & STAFF 

Specializing in FM, 
Communications & TV 

Offices, Laboratory & Model Shop at: 
126 Old Country Rd. Mineola, N. Y. 

Garden City 7-0284 

EDGERTON, GERMESHAUSEN 
& GRIER, Inc. 

Consulting Engineers 
Research, Development and Manufacture 
of Electronic and Stroboscopic Equipment 

Specialists in High -Speed Photography 
155 Massachusetts Avenue. Cambridge 39, Mass. 

ELECTRO IMPULSE 
LABORATORY 

Consulting Physicists 
Radio Interference and Noise Meters: Interference 
Suppression Methods for Ignition Systems and 
Electrical Devices. 
P. O. Box 250 Red Bank, New Jersey 

Iced Bank 6-4247 

ELECTRONIC ENGINEERING 
CO. of CALIFORNIA 

Radio and Electronic Consulting and 
Designing. 

2008 W. Seventh St. Los Angeles 
DResel 8323 California 

Est. 1928 

WHEN TIME IS SHORT . . . . 
put the solution of your problems up to 
a specialized Consultant whose profes- 
sional card appears on this page. His 
broad experience may save you months 
of costly experimentation. 

ELECTRON ICS 
330 West 42nd St., New York 18, N. Y. 

ERCO RADIO 
LABORATORIES, INC. 

Radio Communications Equipment 
Engineering - Design - Development - Production 

Pioneers in Frequency Shift Telegraph 
Garden City Long Island New York 

FRANKEL & NELSON 

Consultants in Mathematical Physics 

7716 Firenze Ave. Los Angeles 46, Calif. 

Granite 6970 

GENERAL 
INSTRUMENT & ENGINEERING 
CONSULTATION RESEARCH DEVELOPMENT 

ELECTRONICS, E. E., PHYSICS 

100 Barr Building Washington 6, D. C. 

PAUL GODLEY CO. 

Consulting Radio Engineers 

GREAT NOTCH, N. J. 

Little Falls 4-1000 

HANSON-GORRILL-BRIAN INC. 
Product & Mfg. Development 

ELECTRICAL -ELECTRONIC 
HYDRAULIC - MECHANICAL 

One Continental Hill Glen Cove, N. Y. 
Glen Cove 1922 

LERU LABORATORIES, INC. 
Design and Development of Electronic Equip- 

ment for industrial and scientific purposes 
Special experience In microwaves, spectrum ana- 
lyzers, photo -electric circuits, test equipment, etc. 

360 Bleecker Street 
New York 14 WAtkins 9-4194 

MEASUREMENT ENGINEERING 
LIMITED 

Consultants on Special l:nuipsteu[ for measure- 
ments and production tests, communications and 
audio systems. 

Heart Office and Plant 
Arnprior Canada 

60 Front Street West 
Toronto. lanada 

Montreal 
Canada 

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 

PAUL ROSENBERG ASSOCIATES 

1 

Consulting Physicists 
Main office: Woolworth Building, New York 7, N. Y. 

Cable Address Telephone 
PHYSICIST WOrth 2-1939 

Laboratory: 21 Park Place. New York 7, N. Y. 

A. F. SMUCKLER & CO. 
Electronic Engineers 

Electronic Product Manufacturing 
Contractors to United States Government 

338-346 East 23rd St. New York 10, N. Y. 
GRamercy 5-8151 

SPECTRUM ENGINEERS 

Electronic & Mechanical Designers 

540 North 63rd St.. Philadelphia 31, Pennsylvania 

GRanite 2-2333: 2-3135 

TECHNICAL 
MATERIEL CORPORATION 

Coaununirations Consultants 
RADIOTELETYPE FREQUENCY SHIFT 
INK SLIP RECORDING TELETYPE 

NETWORKS 
453 West 47th Street New York 19. N. Y. 

YARDENY LABORATORIES, INC. 

Research and Dc-'elopnteut 
Remote Controls and Electro Chemical 

Generators of Energy 

105 Chambers Street WO 2-3534, 35 

New York, N. Y. 

THE 
REAL 

VALUE 

of placing your unusual problem in the hands of a competent con- 

sultant is that it eliminates the elements of chance and uncertainty from 

the problem and provides real facts upon which to base decisions. 
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NEY Precious Metals 
YOUR DESIGN PROBLEM SIA1PLIFI 
USE OF ONE OF OUR STANDAR 

HEADED AND FORMED WIRE CONTACTS 
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in Industry 
WITH THE 

U CONTACTS 

This simplified chart shows the 

form and overall dimensions 

of a few of the many types of 

contacts made from Ney Pre- 

cious Metal Alloys with elec- 

trical and physical properties 

that have proved exceptionally 

satisfactory for brush or wiping 

contact applications. Full tech - 

nical and test data are available 

on request. Other Ney Pre- 

cious Metal Alloys have solved 

many special industrial appli- 

cation problems. Consult us 

freely without obligation. 

Write or phone (Hartford 2-4271) our Research Department. 

THE J. M. NEY COMPANY 179 ELM STREET HARTFORD 1, CONN. 

SPECIALISTS 1N PRECIOUS METAL METALLURGY SINCE 1812 

-more compact, higher accuracy! 

TYPES WL % and WLA 5/8 

MAX. RES: 

1/2 WATT 
INDUCTIVE 

.01 to 7,500 ohm (331 Alloy) 

.01 to 4,000 ohm (Nichrome) 

.01 to 1,250 ohm (Manganin) 

BODY SIZE: s/e" lg. by 3/16" diem. 
TOLERANCE: STANDARD 1% 

Con be 
one-holf 

TYPES WL and WLA 

1 WATT 
INDUCTIVE 

MAX. RES: .01 to 15,000 ohm (331 Alloy) 
.01 to 8,000 ohm (Nichrome) 
.01 to 2,500 ohm (Manganin) 

BODY SIZE: 1" (g. by 3/16" diem. 
TOLERANCE: STANDARD I% 

supplied non - inductive with 
indicated maximum resistance. 

.c0 

APPLICATION 

1 ItIhRIS_ pESIG 

ORS uSI 
INRES.CO 

Economical in Cost 
IN -RES -CO WL series resistors 
were designed to meet increasing 
demands for a compact resistor 
of high accuracy -priced for gen- 
eral use. They meet the most 
critical requirements-close tol- 
erance, ability to withstand over- 
load, long life. Write today for 
catalog describing the full line of 
quality IN -RES -CO resistors. 

INSTRUMENT RESISTORS CO., 1056 COMMERCE AVE., UNION, N. J. 

BACKTALK (continued) 

ipating future needs. No more 
than eight or nine extra months to 
get such refinement into production 
need be allowed. 

The output power of a signal 
generator should be satisfactory 
to all. At least ten watts should be 
available to those who need it, and 
of course an attenuator accurate to 
0.1 percent and adjustable over a 
200 -db range in 1/10 -db steps is a 
must. 

The necessity for changing bands 
or tuning heads when changing fre- 
quency by a factor of merely 2 or 3 
to 1 is a nuisance and should be at 
all cost avoided. The minimum tun- 
ing range in one band and one dial 
should be at least 6 to 1. The ac- 
curacy with which this frequency 
may be selected should be of the 
order of 0.01 percent and the fre- 
quency drift over a five -hour period 
not more than 0.001 percent. These 
limits should not be construed as 
an objective but merely as a barely 
satisfactory minimum to be toler- 
ated over a range temperature from 
-75 C to +93.6 C. 

To make this unit truly uni- 
versal, it should operate from a -c, 
d -c or battery power. The total 
power input should not be more 
than 30 watts including all pilot 
lights. 

The physical size and weight of 
signal generators should be kept to 
a minimum. If these units are to 
be suitable for use in lifeboats and 
for dog -team transports as well as 
in research laboratories, weight 
should be kept at 14 pounds or less 
and a maximum dimension limited 
to 81 inches. All devices of this 
nature should be capable of im- 
mersion in salt water for not less 
than six hours without changing 
characteristics. The carrying case 
must, of course, be constructed of 
material unpalatable to dogs. Units 
should be capable of being dropped 
on a concrete floor from a height 
of 8i feet without changing fre- 
quency or missing a pulse. 

It is quite apparent, from the 
fact that no signal generator with 
the characteristics outlined above 
is now in production, that those now 
making signal generators simply 
do not know their business. It 
would seem wise, therefore, to se- 
lect for this project an organiza - 
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FINE RIBBONS 

OF 
TUNGSTEN and MOLYBDENUM 
Quality and accuracy in our fabrica- 
tion of Tungsten (S Molybdenum Rib- 
bons have characterized our service to 
the Electronic industry. 

A development of 

Iffi.15 

NBCROSSe ÇCo.= 

STRIPS 300 OHM TWIN TELEVISION 
LINE OR ANY SINGLE OR DOUBLE WIRES- MODELS FOR ALL SIZES. 
The Ideal Wire Stripping Tool for Crafts- 
men; Radio. Maintenance. Auto Ignition 

Men; Electricians; Manufacturers. 
Past, easy to use. SPEEDEX strips all 
types of solid and stranded wires. Models 
far every purpose. Use on lob, or in pro- duction wiring-FAST-strips 750-1,000 
wires per hour, 'makes anyone an expert 
wire stripper. gardened Steel cutting 
b ade, interchangeable. Regular Model 
No. 733 strips No. 12 to No. 20 wires. 
ORDER TODAY or write for literature. 

$3.60 
NET 

GENERAL CEMENT MFG. CO., ROCKFORD, ILL., U.S.A. 

LOCKING TYPE 
Stainleu SINE 

TUBE CLAMPS 
Send for Illustrated catalog and engineering data 

THE GEORGE S. THOMPSON CORPORATION 
South Pasadena, California 

BALL BEARINGS 

iacision instruments, laboratory equipment. electronic 
es, to minimize friction, space, weight, and to 
some starting torque specify MPS hearings. 
dial Pivot Angular Contact Thrust 

omptly Available Ask for catalog 

MPB makes 

mere than 
different types' 
and sizes ... 

D) MINIATURE ING' 
KEENE, NEW HAMPSHIRE, U.S. 

When you're in need of some product 
or service to speed and improve opera- 
tion, or save money, you may find it 
here-in the Contacts Section. . . . 

each issue. 

ELECTRON TUBE 
MACHINERY 
OF ALL TYPES 

STANDARD 
AND SPECIAL 
DESIGN 

We specialize in 
Equipment and Methods 
for the manufacture of 
RADIO TUBES 
CATHODE RAY TUBES 
FLUORESCENT LAMPS 
INCANDESCENT LAMPS 
NEON TUBES 
PHOTO CELLS 
X-RAY TUBES 
GLASS PRODUCTS 

Production or Laboratory Basis 

Kahle ENGINEERING CO. 
1309 SEVENTH STREET 

NORTH BERGEN, N. J., U. S. A. 

Antenna Coils, Grid Clips. Dial Cord Springs and 
Precision Springs of all types pertaining to Radio 
and Television. 

Your inquiries invited 

WEBSTER SPRING CORPORATION 
97 South 5th Street EV. 7-3224 Brooklyn 11, N. Y. 

.INN 11NNN11N WNNNNN N11 

MICROMETER 
FREQUENCY 
METER 

for 
Checking 

Transmitters 
from 100 Kc to 175 Mo. 
within 0.01 per cent 

LAMPKIN LABORATORIES, INC. 
Bradenton, Fla., U. S. A. 

WE manufacture a complete line of equipment 
SPOT WELDERS, electric from 14 to 50 KVA 
TRANSFORMERS, special and standard types 
INCANDESCENT LAMP manufacturing equipment 
FLUORESCENT TUBE MAKING EQUIPMENT ELECTRONIC EQUIPMENT, vacuum pumps, etc. 
WET GLASS SLICING and cutting machines for laboratory use 
GENERAL GLASS working machines and burners 
COLLEGE GLASS WORKING units for students and laboratory 

EISLER ENGINEERING CO. 
731 So. 13th St. (near Avon Ave.) Newark. New Jersey 

AC ABC 
WELDERS 
from 100 to 
400 Amps 

SODERING `op,/ BRAZING L WELDING 

"4.7 L. I. ALIEN CO. INC. (twee* 31, III. 

Nil arr. Mawr Ave. 

WORKS 

MORO 
ENGINEERING 

WORKS 
and 

SOB - High Voltage Filament and 

Ploie ans ö for Electron 
ic rolects 

plotelra Prompt 
Deliver1es 

EL-TRONICS, INC. 
Research, development, and manufacture 
of electronic equipment-a single model 
to large quantities. 

Specialists in Geiger -Muller equipment 
2647-67 N. Howard St., Phila. 33, Pa. 

Garfield 5-2026 

SCR011S 
U. S. Patent No. 1,933,555 

SOLDER LESS 

WIRE CONNECTORS 
FAST! EFFICIENT! ECONOMICAL ! 

WRITE FOR DATA SHEET NO. 1057 

SOLAR ELECTRIC CORPORATION 
WARREN, PA. 
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FOR PUBLIC 
ADDRESS, RADIO, 
and kindred fields, 

JONES' slMs 
PLUGS & SOCKETS 

p -406 -CCT 

5.406 -AB 

of proven quality! 

Socket contacts 
Phosphor bronze 

cadmium plated. 
Plug contacts hard 
brass cadmium 
plated. Insulation 

molded bakelite. 

Plugs and sockets 

polarized. 2, 4, 6, 

g, 10, 12 contacts. 

Steel caps with 
baked back 
crackle enamel. 

Catalog No. 17 

gives full infor i 
°e 

lion on comp 

line of Jones Elec- 

trical Connecting 

De vices 
Plugs. 

Ter- 

minal 

and 
Strips Write 

HOWARD B. JONES DIVISION 
Cinch Mfg. Corp. 

2460 W. GEORGE ST. CHICAGO 18, III. 

BACKTALK (continued) 

tion that has absolutely no experi- 
ence -in_ this line to draw upon. This 
would eliminate any possibility of 
preconceived ideas. 1 he extra year 
or two spent in educating tnese 
people should have little or no effect 
on the nnal delivery date of the 
unit in question. 

Although these notes deal chiefly 
with a specific example, the prin- 
ciples can be applied to most any 
problem involving the development 
of electronic gear. They can be 
summarized by simply stating that 
one should never be satisfied with 
anything but the last word regard- 
less of how many decades are re- 
quired to produce it. 

G. E. HULSTEDE 
Belmont, Calif. 

French Television Tube 
DEAR SIRS : 

IN THE ARTICLE on the eriscope 
camera tube by Boyd France- 
(ELECTRONICS, p 130, Oct. 1948) is 
the statement, "Comparative tests 
of the eriscope and the image orth- 
icon conducted at the Zurich Poly - 
technical School indicated that ..." 
We wish to state that at the Swiss 
Federal Institute of Technology 
comparative tests of the French 
eriscope and the American image 
orthicon have never been con- 
ducted; moreover our Institute has 
never had an image orthicon for 
test purposes. As a neutral insti- 
tution, we ask that you publish this 
emendation. 

H. THIEMANN 
Zurich, Switzerland 

Ed. Note: A checkup by Boyd 
France of McGraw-Hill World 
News revealed that measurements 
made by students of the Institute 
on equipment installed elsewhere 
had been mistaken by his inform- 
ants as official. 

IN THE article, Precision Interval 
Timer, December 1948 ELEC- 

TRONICS, the cathode of the 6AL5 
and the attached capacitor should 
connect to the left-hand side of 
the relay coil and not to the relay 
contact. In addition, the lowest 
contact on the relay should close on 
break rather than on make. 

Edison Model 501 

Thermal Relay 

MeoTECTS Electronic 

Tube Cathodes 

Delays application of plate 
voltage.Timing varies with 
line voltage, as does cath- 
ode heating time. 

Sealed -in -Glass 
Hermetic sealing excludes dust and cor- 
rosion. Arc -quenching atmosphere mini- 
mizes contact pitting or transfer. Contacts 
actuated silently and positively by an elec- 
tric heater. Insensitive to transients or mo- 
mentary power interruptions. Operates in 
any position. A simple, inexpensive relay 
for continuous operation. 

GENERAL SPECIFICATIONS 

Delay: Ambient Range: 
_60° C to 4.60^ C 

Size: 
11/4" dia.; 31/2 high, 
seated. 

5 sec. to b min. 
Preset as required. 
Contacts: 
SPST, normally open or 
closed. 

Contact Rating: 
6 amps. at 250 volts 
AC/DC 
Heater: 
5 watts. 115 volts max. 
AC/DC 

Weight: 
0.08 lb. to 0.14 lb. 

Mounting: 
Std. Octal or 4 -prong 
tube base. 

Write for Publication No. 3007 
205 Lakeside Avenue West Orange, New Jersey 

INSTRUMENT DIVISION 

THOMAS A. EDISON, Incorporated 

Flexible Shafts 

Wherever power drives or 
remote control are re- 
quired, you can depend 
upon us to produce the 
Flexible Shafts that will 
meet the exact specifica- 
tions. We have years of 
experience in manufactur- 
ing flexible shafting for 
all types of industry. If 
we do not have what you 
require in stock, we can 
make shafts to your speci- 
fications. Our engineers 
will be glad to work out 
your problems without 
obligation. 

Write for Manual D 

S 

F. W. STEWART MFG. CORP. 
4311-13 RAVENSWOOD AVE. 

CHICAGO 13, ILL. 
WEST COAST BRANCH: 

431 VENICE BLVD. LOS ANGELES 15, CAL. 
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SEARCHLIGHT SECTION 
EMPLOYMENT BUSINESS 

UNDISPLAYED RATE: 

$1.20 a line, minimum 4 lines to figure ad- 
vance payment count 5 average words as a 
line. 
POSITIONS WANTED (full or part-time sal- 
aried individual employment only), 1/2 above 
rates. 
PROPOSALS $1.20 a line an insertion. 

NEW ADVERTISEMENTS received by 10 A.M 

OPPORTUNITIES 

INFORMATION: 

BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices count 
1 line additional in undisplayed ads. 

DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 

EQUIPMENT-USED or RESALI 

DISPLAYED-RATE PER INCH 

The advertising rate is $10.25 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 

AN ADVERTISING INCH is measured 7/8 inch 
vertically on one column, 3 columns -30 inches 
-to a page. E 

December 29th will appear in the February issue, subject to limitation of space available. 

PROJECT 
ENGINEERS 

Real opportunities exist for Gradu- 
uate Engineers with design and 
development experience in any of 
the following: Airplane Stability 
a n d control, Servomechanisms, 
radar, microwave techniques, mi- 
crowave antenna design, com- 
munications equipment, electron 
optics, pulse transformers, frac- 
tional h.p. motors. 

Send complete resume to em- 
ployment office. 

SPERRY 
GYROSCOPE CO. 

Division of the Sperry Corp. 

GREAT NECK, LONG ISLAND 

REPLIES (Roo No.): Address to office nearest you 
NEW YORK: 830 W. 42nd St. (18) 

CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 

POSITION VACANT 

DESIGN ENGINEER. Experience on switches, 
preferably tap switches up to 25 amp. capac- 

ity, for Chicago manufacturer. Give complete 
details and salary desired. P 7125, Electronics. 

EMPLOYMENT SERVICES 

SALARIED POSITIONS $3,500-$35,000. If you 
are considering a new connection communi- 

cate with the undersigned. We offer the orig- 
inal personal employment service (38 years 
recognized standing and reputation). The pro- 
cedure, of highest ethical standards, is indi- 
vidualized to your personal requirements and 
develops overtures without initiative on your 
part. Your identity covered and present posi- 
tion protected. Send only name and address 
for details. R. W. Bixby Inc., 266 Dun Bldg., 
Buffalo 2, N. Y. 

EXECUTIVES $3,000-$25,000. This reliable 
service, established 1927, is geared to needs 

of high grade men who seek a change of con- 
nection under conditions assuring, if employed, 
full protection to present position. Send name 
and address only for details. Personal consul- 
tation invited. Jira Thayer Jennings, Dept. E, 
241 Orange St., New Haven, Conn. 

POSITIONS WANTED 

TELEVISION ENGINEER Graduating Amer- 
ican Television Institute of Technology. 

January, 1949 with B.S.T.E. Age 20. Locate 
anywhere. Desire sales engineering. PST -7356, 
Electronics. 

(Continued on page 222) 

INVESTIGATE THIS OPPORTUNITY 
To join the staff of one of the largest research organizations in the country devoted 
exclusively to 

VACUUM TUBE RESEARCH 
Working conditions are ideal in these laboratories which are located in the New 
York Suburb of Orange. New Jersey. Your associates will include men of many 
years experience in vacuum tube research and development. 

This rapidly expanding organization is devoted to both commercial and military 
research. It is a division of one of the oldest vacuum tube manufacturers in 
America. Security and stability for the years to come are assured. You will have 
an opportunity to gain experience with the different kinds of vacuum tubes, 
receiving, power, cathode ray, sub -miniature, micro -wave, radial beam and various 
special types. 

If you can qualify as a 

write at once to 

PHYSICIST ELECTRICAL ENGINEER CIRCUIT 

TECHNICIAN VACUUM TUBE TECHNICIAN 

RESEARCH DIVISION 

NATIONAL UNION RADIO CORPORATION 
350 SCOTLAND RD. ORANGE, NEW JERSEY 

PHYSICISTS and ELECTRICAL ENGINEERS 
Write to our Personnel Manager for new brochure de- 
scribing our staff, facilities, projects, and policies. 
Address 

1W,lÌt1(G!/ 
INCORPORATED 

160 OLD COUNTRY ROAD MINEOLA. N._Y_ 

Positions are available for Bachelors, Masters, and Ph.D.'s 
with research and development experience. Projects are 
underway in fields of microwave receivers, transmitters, 
antennas; radar; servos, motor -control systems; instru- 
mentation; and general electronics. Salaries commensu- 
rate with abilities. Opportunities for advancement; staff 
is being expanded. 

ELECTRICAL ENGINEERS 
Expel. I in radar pulse circuit, 1 In cir- 
cuit rlevelupment, I in radar iulators, 
I in radar devices. 1 in radar receivers. 
and 1 in radar indicator circuit design & 
development. Send resume in confidence. 
Box E265, 113 W. 42nd St., N. Y. 18 

SCIENTISTS AND ENGINEERS 
Wanted for interesting and professionally challeng- 
ing research and advanced development In the 
fields or microwaves, radar, gyroscopes, servomech- 
anisms, instrumentation, computers and general 
electronics. Scientific or engineering degrees re- 
quired. Salary Commensurate with experience and 
ability. Direct inquiries to Mgr. Eng. Personnel. 

BELL AIRCRAFT CORPORATION 
P. O. Box 1 Buffalo 5, New York 

Additional Positions Vacant Ads on pages 222 & 223 
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Positions Open For 

PHYSICISTS 

SR. ELECTRONIC ENGINEERS 
Familiar with ultra high frequency and 

micro wave technique. 
Experience with electronic digital and/or 

analog computer research and develop- 
ment program. 

Salaries Commensurate with experience 
and ability. Excellent opportunities for 
qualified personnel. 
CONTACT: 
C. G. Jones, Personnel Department 
GOODYEAR AIRCRAFT CORPORATION 
Akron 15, Ohio 

SENIOR 
ENGINEER, 
PHYSICIST 

Key position open for top flight electronic 
man with heavy experience in theoretical anal- 
ysis of radar systems, missiles, microwaves, 
computers. 

Send resume or phone 
Personnel Manager, The 

W. L. MAXSON CORP. 
460 West 34th St., N. Y. 1 

LOngacre 3-2500 

Opportunity for 

ELECTRONIC ENGINEER 

Permanent position for the right man who has 
experience In the electronic digital computer field. 

He must have experience In research, develop- 
ment, and design on electronic computers com- 
bined with creative ability. Fine opening as new 
branch of research department Is being started, so 
position holds good future. Growing, progressive 
manufacturer located in suburban New York metro- 
politan area. 

Apply by letter stating in detall education and 
experience. 

P 7290 Electronics 
330 West 42nd St., New York 18, N. Y. 

ENGINEERING SECTION HEAD 

ELECTRONICS 
Our Electronics Division, Boston. Mass. Is seek- 
ing a graduate electrical engineer (S.B. or S.M. 
electronics option preferred) to supervise a group 
of 17 engineers and several technicians working on 
X + K band radar and other electronic equipment 
development. Including computers. Early Inter- 
views will be granted Qualified applicants with 
actual experience In design of large scale elec- 
tronics equipment and administration of engineers. 
Mail resume furnishing full details regarding age, 
education, experience. present salary and salary 
desired. 

SUPERVISOR OF EMPLOYMENT 
SYLVANIA 

ELECTRIC PRODUCTS, INC. 
Industrial Relations Dept. 

500 Fifth Ave., N. Y. 18, N. Y. 

ELECTRONIC ENGINEERS 
PHYSICISTS 

"A leading Electronics Company in Los An- 
geles, California offers permanent employ- 
ment to persons experienced in advanced 
research and development. State qualifica- 
tions fully." 

P 8606 Electronics 
68 Poet St., San Francisco 4, Calif. 

SALES MANAGER WANTED 
Owner of growing electronics parts distributing 
business has Immediate need for sales manager 
experienced In the sale of electronic components 
to manufacturers, laboratories and jobbers. Will 
consider partnership arrangement. Confidential 
communication requested. 

SW 7309 Electronics 
330 West 42nd Street, New York 18, N. Y. 

EXPERT DIAGNOSIS and TREATMENT 
for Ailing Communication and Television Receivers and Transmitters 

by TRAINED SKILLED TECHNICIANS 
When trouble comes and your receiver acts up, don't blame sun spots ... let factory trained experts 
check your set's health. 

HALLICRAFTERS HAMMARLUND COLLINS 
NATIONAL PIERSON RME 

Complete realign ment-Bandspread Calibration-Sensitivity Measurements-I mage Rejection Ratlos- 
S Meter Calibration. Rebuilding to rigid factory standards. 

Authorized Collins, Hallicrafter, National and RME 
Service Center 

WINTERS RADIO LABORATORY 
11 WARREN STREET Cortland 7-1361 New York 7, N. Y. i 

POSITIONS WANTED 
(Continued from page 221) 

EXECUTIVE ENGINEER wide experience de- 
sign, production administration in electronics. 

Emphasis on Sonar devices and techniques past 
several years. B.S. degree. Young, aggressive 
and adaptable. Position must be responsible 
and high level. PW 7038, Electronics. 

RESEARCH OR Teaching position wanted, ad- 
vanced degree, now associate professor in 

electronics, widely published industrial and 
teaching experience, location immaterial, salary 
secondary. PW 7285, Electronics. 

E.E., 15 years experienced as Project, Product 
and Process Engineer in the electrical, me- 

chanical, instrumentation, and vacuum tube in- 
dustries. Familiar with design, shop methods, 
and fabrication. Desires connection with A-1 
organization. Available immediately. PW 7224, 
Electronics. 

Mr. Manufacturer 
Looking for effective engineering sales 
representation in New York, New Jersey 
lnd Connecticut? Do your customers get 
fast action on engineering problems In- 
volving the use of your products? Our 
staff le thoroughly experienced In supply- 
ing answers to difficult design and appli- 
cation problems in the electrical and elec- 
tronic manufacturing industries. We are 
soliciting small and medium-sized manu- 
facturers for representation with head- 
quarters in northern New Jersey. Replies 
will be treated with the strictest confi- 
dence. 

RA -7164, Electronics 
330 West 92nd Street, New York 18, N. Y. 

Competent Engineering 8, 
Soles Representation 

Entire Eastern Seaboard, through four offcée In 
key cities, is offered to manufacturers of high- 
grade Electronic, Electrical and Electra -mechani- 
cal items. Fourteen years experience with most 
desirable accounts. References furnished on re- 
quest. 

RA 7161 Electronics 
330 West 42nd St., New York 18, N. Y. 

NEW MARKETS IN EUROPE 
The Sales Director of long established manufac- 
turers and Government suppliers of electronic and 
sound reproduction apparatus offers personal rep- 
resentation In Europe for sales or fact finding. 
Age 40, University education, speaks several lan- 
guages and with associates throughout Europe. 

DOUGLAS T. BENNET, 
60 Paddington St., London, W. I. 
CABLES :-TROOSOUND LONDON 

Manufacturing Business For Sale 
Mid -West location. Speakers Baffles and 
Cabinets. Excellent for Sound Engineer 
who wants hie own business. All or part 
available. Other interests compel sale. 

BO -7171, Electronics 
620 N. Michigan Ave., Chicago 11, Ill. 

SAVE RESEARCH TIME BY CONSULTING 
The Indispensable Bibliographical Reference 

ELECTRONIC ENGINEERING 
MASTER INDEX 

Descriptive Literature on Request 
ELECTRONICS RESEARCH PUBL. CO.. 

2 W. 46th St., N. Y. 19 

At Your 
Service 

-for bringing business needs 
or "opportunities" to the at- 

tention of men associated in 

executive, management, sales 
and responsible technical, en- 
gineering and operating ca- 

pacities with the industries 
served by the following Mc. 

Graw-Hill publications: 

The 
SEARCHLIGHT 
SECTIONS of 
Classified Advertising 

American Machinist 
Aviation Week 
Business Week 
Bus Transportation 
Chemical Engineering 
Goal Age 
Construction Methods 
Electrical Construction & Mainte- 

nance 
Electrical Merchandising 
Electrical World 
Electronics 
Engineering and Mining 

Journal 
E. & M. J. Metal & Mineral Mar- 

kets 
Engineering News -Record 
Factory Management and Main. 

tenance 
Food Industries 
Operating Engineer 
Power 
Product Engineering 
Textile World 
Welding Engineer 

For advertising rates or other 

information address the 

Classified Advertising Division 

McGRAW-HILL 
PUBLISHING CO., INC. 
330 W. 42nd St., New York 18, N. Y. 
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ELECTRONICS 

ENGINEER 
Senior engineer wanted for 
Engineering Department of 
large established, well-known 
firm, which designs and uses 
electronic instruments, counters 
and computing aids extensively 
for its own operations. Appli- 
cants must have degree in Elec- 
trical Engineering with Com- 
munications major. Graduate 
study highly desirable. Experi- 
ence must include two or more 
years of research or develop- 
ment work in private industry. 
Location North side of Chicago. 
Salary open. In reply, please 
state age, give summary of edu- 
cation, experience and past 
employers. 

P 7299 Electronics 
520 North Michigan Ave., Chicago 11, Ill. 

ENGINEERING MANAGER 

ELECTRONICS 
We have a worthwhile opening in the 
equipment Development Department of our 
Electronics Division, Boston, Mass., for a 
graduate engineer with proven ability to 
administer and direct a moderately large 
engineering activity. We prefer an E.E. 
with concentration in communications or 
electronics with industrial (or equivalent) 
experience in radar or communications sys- 
tems design. Will be responsible for devel- 
opment and manufacture of microwave X 
+ K band radar systems, FM test equip- 
ment, Industrial and laboratory test equip- 
ment, and electronic computers. Boston or 
New York interviews will be arranged for 
qualified applicants submitting resume out- 
lining age, education, experience, present 
salary and salary desired. 

SUPERVISOR OF EMPLOYMENT 
SYLVAN IA 

ELECTRIC PRODUCTS, INC. 
Industrial Relations Dept. 

500 Fifth Ave. NY 18 

WANTED 

Mathematicians, 
Engineers, 
Physicists 

Men to train in oll exploration for operation of 
seismograph Instruments, computing seismic data, 
and seismic surveying. Beginning salary $250.00 
to $300.00 per month dependent on background. 
Excellent opportunity for advancement determined 
on ingenuity and ability. Nature of work requires 
several changes of address each year; work Indoors 
and out; general location in oil producing 
locations. 

To apply write giving scholastic and employment 
background, age, nationality, marital status, and 
include recent snapshot to 

NATIONAL GEOPHYSICAL CO., INC. 
8800 Lemmon Ave. Dallas 9, Texas 

ELECTRONIC ENGINEERS 

BENDIX RADIO DIVISION 

Baltimore, Maryland 
manufacturer of 

RADIO AND RADAR EQUIPMENT 

requires: 

PROJECT ENGINEERS 
Five or more years experience in the design and development, 
for production, of major components in radio and radar 
equipment. 

ASSISTANT PROJECT ENGINEERS 
Two or more years experience in the development, for pro- 
duction, of components in radio and radar equipment. Capable 
of designing components under supervision of project engineer. 

Well equipped laboratories in modern radio plant ... Excel- 
lent opportunity ... advancement on individual merit. 

Baltimore Has Adequate Housing 
Arrangements will be made to contact personally 
all applicants who submit satisfactory resumes. 
Send rest me to Mr. John Siena, Department 69: 

BENDIX RADIO DIVISION 
BENDIX AVIATION CORPORATION 

Baltimore 4, Maryland 

ENGINEERS 
PROGRESSIVE ELECTRONIC RESEARCH AND 

DEVELOPMENT COMPANY 

has several openings for Senior Electronic En- 

gineers cf superior ability, with experience in 

design and development. Excellent opportunities 

for top flight men. Send complete resumes and 

salary requirements to: 

Personnel Department 

MELPAR, INC. 
452 SWANN AVENUE, ALEXANDRIA, VIRGINIA 

ELECTRONICS - January, 1949 
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,,,,, i :rr i>al 
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^-wi'/r1491ET ETC. 

Xmtr Specials! 
BC457 (4-5.3Mc) or 
BC458 (5-7.3Mc) wit Good Used $5.95 situ Tubes 

BC456 Modul As Is less Tubes & Dyn $1.49 
BC375 or 191 Good Used w/TU & Tubes $12.95 
GIBSON GAL Xmtr 8280 KC $5.95 
GG Lamp & Ant 894; Hav'sack 984 
Box Kite 17x17x36"..$2.98: Parachute 12 ft.... $2.98 
Balloon 50" & Hyd Gas Gen $4,98 

TELEVISION 
COMPLETE TV POWER 

SUPPLY KITS 

High, Low & Fila- 
ment Voltages 
FEATURING Henn 
Sld W.E. USN oil 
filled XFMR Inputs 
105. 115. 125 VAC 
50-425 cps Outputs 

600VCT or 300VDC/175Ma and 
6.3V/I0A, 5V/8A, 2.5V/3A. 5V/ 

insulated. H.V. 
10000V & 300VDC & ALL Fila- 
ments Supply Kit. Above Xfmr & 
2.3624 Doubler- Rent &5U4G rect. 
& All cndsrs, sockets, choke & 
data "TAB" 
Special 
5000V, 300VDC & ALL Filaments 
KIT. Same Xfmr plus 5U4G & 
3624 rectifiers, cndsrs, choke & 
sockets, dia. $21.95 2226 gram 
Transformer Only $16.95 ÿj32 31 95 

16.95 
Famous Make TV 2233 14.50 

2.134 18.95 
Components 2242, 700 29.95 

o A. V'outpt 2249 29.95 
Xfmr sim 2355 35.00 
RCA204T2, 2261A 39.95 

e On1Y. 2.98 2K25 24.49 
_r F B. Utah 9318 2K28 10.98 \/ , Osc 2K29 

2V G 6.95 
l +71 Xfmr H'sld 

Only..1.49 2X2 
C. 

U 
ß'd88662 V'Blckglsc Xfmr 3A4 H.29 

D. Erie HiV Cndsr 500mmf/ 
IOKV .40 

D. Jeffers HiV Cndsr 500mmf/ 

E. YokeV Magn Defl sim RCA - 
75 

20I D I 4.59 
F. Focus Coil for Magn Foc 

Kinescps 3.95 
G. HiV Flybak H'out XFMR Sim 

RCA21 ITI 5.49 
SPECIAL - 300 ohm TWINEX 
Cable 21/44 ft.; 100 ft. $2: 1000 
ft. $17.98 

TUBE SPECIALS -JAN & STANDARD 

$29.95 

jRange 

OA4G.... $1.04 5CP1 3.95 
OZ4 .85 5CP7 13.49 
lA7GT. . . .69 5D21 19.00 
1B21/471.. 2.95 5FP7 1.49 
1B24 4.89 5HPI .. . . . 4.95 
1B27 4.89 5R4G 1.25 
ID5GP... 1.25 5T4 1.15 
1G6GT. . . .85 
1L4 .70 
1LC6 1.05 
ILH4 1.05 
1LN5 .69 
1N5GT .69 
1P5GT .69 
1P24 2.95 
IR4/1294 1.00 
1T4 .69 

2C21/1642 1.81 

2C26 
.59 

C34/RK34 .55 
2C40/446A .75 
2D21 1.49 
2E22 1.45 
2221/725 12.95 

12.95 

1.05 
.49 

3B7/1291 .95 
3B24 1.27 
3ßP1 1.49 
3BP1A 2.95 

95 
3D6/1299 

34.85 
3E29/829B 3.85 
3FP7 3.98 
32P12... 2.69 3S4 
4247 39.95 
5AP1 2.75 
5BP1/5GP1 1.95 
5BP4 3.95 

5U4G 
5V4 
5W4 
5Y3 
5Z3 
5Z4 
6AB7 
6AC7 
6AG5 
6AG7 
6AJ5 
6ÁK5 
6AL5 
6B4G 
6ß8G 
6C4 
6C5 
6C6 
6C8G 
6D4 
6D6 

.53 

.87 

.87 

.38 
81 

.88 

.89 

.69 
1.00 
1.05 
.98 
.89 

1.11 
1.15 
1.05 
.23 
.54 
.71 

1.05 
1.85 
.59 

6E5 .71 
6F6/1613 .69 
6F8 1.04 
6G5/6U5 .85 
6G6G .86 
6H6 .49 
6H6GT. . .49 
6J4 5.95 
625 .53 
626 1.00 
6.17 .70 
6K5GT . . .75 
6K6GT. . .69 
60(7 .70 
6K8 

6L6G 
6L7 
6N7 
6S7 

.90 
1.04 
.75 
.85 
.87 

6SA7GT .49 
6SC7 .71 
6SF5 .60 
6SG7 .71 
6SN7 .69 
6527 .72 
6SJ7GT .58 

6SK7 .58 
6SL7 .75 
6SN7GT .69 
6507 .54 
6SS7 .71 
6V6GT .69 
6U7G .58 
6X4 .53 
6X5 .81 
6Y6G .87 
6Z4 /84 .69 
6Z7GT. 1.23 
7A6 .69 

.69 
7BP7/1813 3.95 
7C4/1203A .49 
7C29/434 7.95 
7F7 .88 
7N7 .69 
9JPI 3.95 
91P12 1.49 
9LP7 2.69 
10Y .60 
12A6 .23 
12AH7GT. .87 
12AR7 .95 
12DP7 14.75 
12GP7 14.75 
12H6GT .39 
12Kß85 .85 
12SG7 .69 
12SH7 .71 
125J7GT .59 
12SK7 .58 
125 7 .58 
12S 7 .39 
12X3 .90 
14B6 .69 
15E 1.39 
24G í3C24. .69 
25L6GT .68 
25Z5 .53 
25Z6GT .59 
28D7 .39 
32L7GT 1.19 
35L6GT .58 
35Z5GT .45 

41 .58 
SOL6GT .54 
80 
83V 1.05 
11726 1.10 
205B/VT2. 1.98 
211C .89 

215A .89 
2501H 19.49 
250TL. . . 19.49 
304TH 5.95 
304TL 1.98 
307A/RK75 4.25 
388 .40 
393 5.95 
450TH/ 

6C21. . 24.90 
450TL 29.95 
527/1000S 11.95 
632A 8.95 
701A 3.95 
702A 3.49 
703A 4.90 
704A 1.75 
705A 2.25 
707B/2K8 10.98 
710A/8011 2.75 
717A 1.49 
722 287A 9.95 
723AB.. . 5.50 
726A 6.95 
803 7.95 
804 9.75 
805 4.50 
807 1.15 
808 2.25 
810 6.95 
813 6.95 
814 2.98 
815 2.49 
816 1.15 
826 .69 
828 .00 

832 3.75 
836 1.12 
837 2.25 
845 4.75 
860 2.49 
864 

.07 10 
866J R . . . .89 
868 1.85 
872A 2.45 
918/CE1C. 1.49 
922 1.49 
923 .75 
931A 3.95 
954 .33 
955 .40 
956 .33 
957 .33 

POPULAR METER BUYS! 
200 Microamp DC GE 4" 

Replaces RCA Volt Ohmyst Jr. 
S.I. 5 Scales AC & DCV & ohms 
Red & Black K.E. ptr. $7.95 

Description Each 
5 Ma Tuning GE 21" Bklt Cad $1.49 
25 & 25 Ma GE Gaivnmtr zero ctr 3.95 
1 Amp RF 2' GE Bklt Cod 3.95 
5 or 9 Amps RF 21° GE/Wstg B'Csd 3.49 
750 Ma RF 21" Ced & couple Weston 3.49 
15 Amp DC 21" Cod Hoyt 2.95 
240 Amp DC 50 MV mvt 21' B'Csd AN 2.49 
30 Volt DC AN 21' B'Csd Westinghs 2.49 
10000 V DC 10000ohms/v 30" B'Csd 12.95 
150 Volt AC 25-125 cyc 20' Wetg & G E 3.95 
7.5 Volt AC 31" Bklt Sq. RA35 Wstg 4.49 
15 Volt AC 31" Bklt Sq. Weston 476 4.95 
1-82 360' Bendlx Autosyn 4.95 
Test Leads & Clips 8 ft Insul 30 amps 494 
Test Leads & Red & Bak insltd Prods Hi 49r 

ANTENNAS 
AN -30 Telescopic Whip Adj 9"-12 ft NEW ea $1.49: 
2 for $2.49 
AT5/ARRI ATI/APN2 30am/12" &/coax cony &wtpf 
Bask & flange for mobile 984 
ANI30B Spring Swiv'Id Whip END Loaded 33" ea 
51.25: 2 for 1.98 
P108/LU3 12cm coax fitting ANT 1.98 
AS23/AP w/coax fitting 2.98 

18 ft whip 3.98 

SWITCHES At 1 síd 
MICRO, 

A) MU/Leaf Sw 31/2" DPNO&NC/l5A 1/2"@.... 98 
B) MICROSWITCH Pin Plunger SPOT 10A@ 54 
C) MICROSWITCH Plunger SPDT/IDA @ 59 
D) MICROSWITCH Plunger SPNO/IOA @ 69 
E) ARROW H & H PLUNGER SPNO/6A @.. 39 
F) MICROSWITCH ROLLER SPNC 10A @.... 89 
G) AH & H Toggle 6A/DPDT 30' @ 4 for 100 
H) MICROSWITCH PLUNGER SPNO'NC @.. 59 
H) MU & MICROSWITCH SPDT w/reset 65 
I) MICROSWITCH PLUNGER Button SPDT @ 69 
1) MICROSWITCH SPNC/30 Amp/Cased @....1 25 
K) SWITCHETTE DPNO&NC 304: SPNO @... 25 

LAMPS, PILOT LIGHTS, SOCKETS 
T U N GAR " Aviation Lets SOCKETS for 
RULBS C1249/12VGR 25 2X2HV .... 30 
20x672" ....2.97 for 1 00 705/715 .. 69 
199698" ....2.9" Sealed Beam 803/304T ... 90 
289881* 2.50 4522/250W 1.49 807 27 
M AZ D A P L.' 4560/600W 3.50 829/832 .... 25 
46** Box 10. .50 NEON BULBS 866 24 
47** Box 10. .50 NE2 - 100 Qty 872/211 .... 49 
49** Box 10. .60 4.50 Diheptal ... 69 
64** @ ... .07 NEI6/991 .. .25 Magnat 54 
86/T4** .... .15 NE51/NE20. .08 Loktal 49SSL 24 
10 for 139 Qty 100- Octal 7858.. 06 
IOOW/20V**. .25 NE20 ..6.00 Octal 49568. 19 
313/28V** .10 Acorn Sockets Min 59500.. 12 
323/3V** . .101 5 for 1 00 Min & SH.. 25 
TEL. Slide Lamps 6. 24. 30V@184; 100 for $15 

Kit 886A's & Xformer i ' 
i 115VACin 2.5VCT/IOA out 10KV In - 

sul & Tubes & sockets, $5.95 
only 
Similar 872A kit 12.95 

Blowers -Cool That Tube! 
40CFM/28VACDC 2.98 
IOOCFM/12FACDC 5.95 
IOOCFM/28VACDC 4.95 
Xfmr 12/28V to 115V AC 1.60 
250C F M/28VACDC 8.95 
250CFM with 28-115 Xfmr 10.95 

Dynamic Microphone & Xfmr Special! 
A Terrific Bargain! Combination hinh 
gain dynamic mike transformer (UTC/ 
Super Elec 3 wdn. 600CT & 4000 ohms 
tapped 250 & 150 ohms. Fully shielded 
H'sld plus excellent fidelity dynamic 

microphone. While they last....$1.49 
COBALT BAR MAGNET. Wide Hysteresis (hi - retentivity) charged COBALT bars 79c 3r/xYoxs/4". Pair for 

t;dr-L.Rectifiers, Bridge (C) 
In Out Amps Each 
18V I4V 1.35 $2.49 

c 18 14 3.5 3.49 

318 6 28 
4 

5.32 14.49 
36 28 3.5 6.75 

28 5. 7.50 
75 .15 1.49 

A. Selen FED 100 dia 796: 200 ma 984 
B. Bridge 210Vin/190out/40 ma 794 
D. Selen C.T. 36VIn/28 out/1.5 amps 1.49 

1111T11 

Arimi4. 90 

Storage & Dry Batteries +:s; 
A) BR 18/B1352/5oz/36V min 

S Baty $1.49; 8 for $10 
B) BURGESS 3V F2BP/ 

dated 6/47 Special 5 for $1.00 
D) BB54/2V 27 amp WILLARD S'Baty $1.98 
E) WILLARD 4V/40AH/TBY S'Baty $5.95 
F) BB206U/2V I IAH WILLARD S'Baty $1.89 
EVEREADY Hevi-Duty Minimax BA43p/o SCR284 
90/45/II/2V w/octal sckt & handle 2/sx41/4x6'/4" 
3Xnld Late '47 ea. $1.39: 2/$2.49 10/510 
Battery Acid (R. Exp. Only) I pt 59c: 2 pts 984 Mr _ 

KITS 
AMPLIFIERS 

1111111 

958A .63 
991 .25 
1613/6F6X .69 
1614/6L6X 1.50 -" Biggest Amplifier 
1616 1.39 Kit Buys -Never 
1619 =,:..y Before at these 
1622 1.69 Low Prices! 
1624 .98 HIGH FIDELITY -A HI -Fi dir. 
1625 .40 cuit with perfect linear response. 
1626 .45 phase inverter & full tube temple. 
1629 .58 ment featuring 2.2A3 PP output, 
1635 1.90 6527 and 6SN7. All parts, tubes, 
1641 .75 controls, diagram & remarkable 
2050 .69 RCA Audio Amplif Chassis de - 
2051 .88 scribed below. Less Output Xfmr. 
78d12 

4193 .70 GREAT8 
THIS 

S BARGAIN 
A TRULY $14.95 

8013A 3.95 17.5 WATT AMPLIFIER KIT - 
8020 3.49 Similar above with all major com- 
9001 .40 ponents except 2-1619/6L6 deliver - 
9002 .59 ing 17.5 Watts. 
9003 .49 14 WATT AMPLIFIER KIT - 
9004 .49 Similar above except 2-6V6GT 
9006 .40 delvrng 14 Watts. 17.5 nr 14 Watt 
C6J 4.95 Kit. less output $12.95 CE206 3.95 Xfmr, ONLY.... 
CE215 5.95 RCA Audio Amplifier Chassis for 
C10005 .35 AMPLIFIER KITS above. Heavy 
F127A 18.00 duty porcelainized chassis. Gray 
FG104 14.95 rustproofed 71/4x121/4x21/4". 9 Am- 
FGI05 11.95 phenol sockets Intl 6 octal. 3 in- 
FG166 49.00 puts. cutout for pwr transi & 
GL434A 7.95 choke. Chassis marked for 2 mit, 
KU627 7.95 Vol, Tone, Fuse. Tubes (7). Com- 
KU628 14.95 plate with 3 -FP triple section 
M55B .39 Electrolytics. 
RFL36/624 .98 BASIC ALL -ELECTRONIC 
RX215 7.95 VTVM Kit. An ultra -sensitive 
T200 12.00 tester; similar to RCA Volt- 
VR/900Z3 .74 Ohmyst Jr. Includes PRECISION 
VR92 .23 resistors. 4" Sq GE 200 microamp 
VR105 .74 meter (reads 2.10-30-100-1000V 
VR150 .90 DC: 10-30-100.300-1000 VDC: 
WE215A 1.80 1000/10000/1000000/1 meg/10 meg- 
WL468 9.95 ohms). 11 megohm Input 

Are- WL530 49.50 sistance. Full data $19.95 
WL531 9.95 Less case 
Prices subject BASIC 3" SCOPE KIT. Sense - 
to change tional visual tester foundation. 
TUBES GTD 3BPI CRT plus 5Y3GT & 2X2 
except open fil. tubes. I15V60cysXfmr-1320V, 375 
& breakage. VCT/1 lOma, 5V/3A, 2.5V/3.25A. 
CRT tubes All cndsrs & choke for Lo & Hi 
GTDonly when Volts supply & sockets. Less 
shipped express chassis, amplifier & $16.95 

sweep circuits 

BASIC FOTOFLASH KIT 
-Complete Pwr Supli Intl 
cndsrs, tubes, xfmrs tiro 
distil. all instructions & 
FOTOFLASH lamp & re- 
flector. For 115 29A.95 VAC. Only.... 
STUDIO KIT -Famed Alr 
Corps 1503 Set for I15V AC 
or battery w/2 lamps & refis. 
A terrific buy at $53.95 

FOTOFLASH Cndsrs 8mfG E660VAC/3090DC inter- 
mitnt 4/$11.95: 16mf/660AC/3000DC 7.95: 15mí/ 
330AC/2000DC 4.50: 28mf/330AC/2000DC Int 7.95 
16mm PAN50 film GSAP camera 54 rolls 5.49 
16mm PAN film GSAP camera 10 rolls 1.49 

SNOOPERSCOPE INFRARED 
Irnage-Converter Tube IlfSensi- 
tirity simplified design 2" dia., 
Willemite screen -Resolution up 
to 350 lines/in. Complete data 
& Tube. 
"TAB" SPECIAL $10.98 
G.E. GL434A similar 7029/ 
1KW, IIF RF $7.95 

RELAYS -FAMOUS MAKERS 
AUTOMATIC RA74 Remote Control 
Reset Stepping Twin Coil 24to3OV 
U.10 Circuit $8.95 
W. E.263A Telephone 275ohm dual colt 

2 section each 25 pole DPNO palladium cts, $10.95 
CLARE A12280/I15V-60cy/3SPDT & 3SPNC, $2.98 
CLARE Octal based 115VAC/DPNC & SPNO. $3.98 
CH/B8/operates7to24V DC/200toI200 Amps $2.98 
S'DUNN 32AXXIO Reset&o'load 10ma&115VAC $4.95 
KURMAN 4maSens650oh m/D PI NO&I NC/5Amp,$2.25 
A Bradley 702/I IOVAC/3PSTD break 25Amp, $4.49 
ADVANCE 40016 Antenna DPDT&SPNO 15Amp. 
Ceramic HF ins 75toliOV $2.75 @ Roc115VAC, $3.25 
A Bradley Overload adj 18.1/15.2/12/9&5.3A, $3.98 
CLARE VAC Nitrogen sld SK5010/DPDT/18.28V 
2Amp Cts octal base @ $1.49: w/1 I5VAC rest, $1.98 
GE Inst V'Rel Calib 70,85,110.160Vfor115VAC, $9.95 
A'Bradley II0VAC/3PST/30A dbl b k $4.49 
GE CR2792B 117A3/28V/50A/SPNO Dbl'Bk, $1.98 

"TAB" MONEY BACK GUARANTEE 
S3 MIN. _ORDER F.O.B. N. Y. C. 

ADD SHIPPING CHARGES AND 
25 / 'DEPOSIT. PHONE WO. 2-7230 

THAT'S 
A 
BUY " T A B " THAT'S 

A 
BUY 

DEPT. 1E, SIX CHURCH ST. NEW YORK 6 N.Y U.S.A. _CORNER CHURCH a LIB RTY STS. 
ROOM 200 

TAB" MONEY BACK GUARANTEE 
$3 MIN. ORDER F.O.B. N.Y.C. 
ADD SNIPPING CHARGES AND 
25% DEPOSIT. PHONE WO. 2.7230 
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2.5V/40A GE 25KVins 
$7.95 

2.5V/IOA/IOKV 3.95 
^ 5V/I0A/20KV 4.95 
5V/60A KENYON HVins 

6.95 
5V/II5A 10.95 
4x6.3V/4A 3x5V/4A 4.50 

Input 

(TD 

r 
D E F 

SEARCHLIGHT SECTION 12 

N 

A. NEW SERVO AUTOSYN BENDIX BUILT TO 
RIGID ORDNANCE & NAVY SPECIF. Removed 
from New Unused MI Gun Directors. TYPE SYN- 
CHROTRANSMITTERS AC I15V/60 cy. operation 
continuous heavy duty. PRECISION accuracy made 
for gun -fire control. Cost gov't $90 each. Wpt 5 
lbs. -Dimensions 4'/x3V4" Dia. Shaft 5/16 die. 7/e 
mfgrd by Bendix, Diehl, Electrolux, Hobart. Com- 
plete diagrams included. SPECIAL per PAIR $12.95. 
Write for Quantity Prices -SYNCH RO-DIFFEREN- 
71ALS TYPE 5/115V/6Ocy $7.95 
SYNCHRONOUS REPEATER TYPE II 
115V/60cy BRONZE UNITS per PAIR 20.00 
AUTOSYNS TYPE 5/50V/60cy per PAIR 9.95 
SYNCHRO DIFFERENTIAL TYPE 5/50V 4.95 
B. AUTOSYNS AYI15/28V-400cy can be used 
24V60cy & instructions TWO for 4.50 
GE SELSYN 2155V1/IIOV/60/cy - $7.95 
C. GE SYNCHRONOUS INDUCTOR MOTOR 
5SMY50H36 I15V/60cy TORQUE 40oz" RPM 75.14.95 
GE SELSYSN TANK GAGE & SELSYN LEVEL 
XMTTR indicates of,/ liquid in nne to 3 tanks 
operates 24VDC/AC or 110VACDC 9.95 
D. GE SELSYN Ti SERVO LIQUID XMTTR Pr .98 
C. DIEHL 3 phase MOTOR operates I phase 
I IOV/60cy with capacitor cent duty 1/40 HP/5/8 
shaft/l% L/3450RPM & capacitor used LN' 4.95 
E. HOLTZER CABOT 3 phase/IHP/115V/60cy/ 
3450 RPM MOTOR BALL bearing/cont. duty/ 
removed from gun control LN' 12.95 
KOLLSMAN SERVO 403-28775 9.95 
F. Telephone INVERTER & CONVERTER inpt 
43.47VDC. Outpt 90V/2ocys W.E 18.00 

WESTERN ELECTRIC 
GE 8K5A3 THERMOTicL 

Accurately indicates percentaae of trans- 
former capacity in use for steel or cast 
TANK transformers 5 to I06KV/2300, 
4600. 6900, 13800 volts. Easy to install 
& read. 
NEW USN SPECIAL 7.95 

TOP TRANSFORMER BUYS 
POWER TRANSFORMERS -115V/50-60 cps input 
500VCT/60ma; 6.3V4A Herm Csd $1.29 
700VCT/150ma; 10V/3.25A, 6.3VCT/2A, 5V/ 
3A and 2.5VIOA HV insu) Csd 5.95 
700VCT/120ma; 2x6.3V/2A and 5V/2A: 115V 
Isol/I00ma: Csd HIV insul 2.95 
880VCT/125 to 250ma; 6.3V/3A, 6.3V/2A, 51// 
3A 3.98 
1100VCT/150ma: 6.3V/3A and 5V/3A HVins 4.50 
2500V/Ioma; 2.5V/1.75A, 6.3V/.6A KENYON 
813336 or equiv 8.95 

LATE TRANSFORMERS -115V/50.60 cps input 
700V or 15000V Dblr/35ma 15.95 
200V CT/300ma 4.50 
800V/4ma 3.49 

3000 V / 10ma 4.50 
5000V/I0ma 6.95 
10800V or 21000V Dblr/95ma 19.95 

FILAMENT TRANSFORMERS -115V 50-60 cps inpt 
6.4/12A. 6.4V/IOA, 3x5V/ 
3A. 2.5V/I.7A $4.95 
7.5VCT/6.5A, 6.3 VCT/3A 

3.75 
7.5V/12A/H V/insul .4.95 
10V/8A/12KV 6.95 
12VCT/.7A. IOVCT/ 

IDA. A 
x6V/2A, 3x 

7.95 

SPECIAL TYPES 

Output - Each 
110 or 220V 
110 or 220V 
6, 12, 24, 1I5VCT 
115 or 230VAC 
110V 
220V 
115 or 230V 
115 or 230V 
208 to 251V 
107 to 126V 
105 to 250V 

IOVCT or 5VCT/I0A 
5VCT or 2.5VCT/20A 
420VCT/85ma. 6.3V/3A 
Univ. Vibra. Xfmr 
110 to 220V/250Watt 
220 to 440V/250Watt 
AutoXfmr 1.8KW 
AutoXfmr 2KW 
6800V or VCT/IA/17KVins 
3400V or VCT/IA/17KVins 
2240VCT/500ma; 19V/2.5A, 
12V/4.5A, 2.5V/10A 

$ 4.95 
5.95 

2.49 

4.95 
16.95 
19.95 
59.50 
59.50 

24.95 

FILTER CHOKES 
13.5Hy/IAmp/42ohm/17K Vinsl $49.00 
15.29Hy/150ma Swinging Cased 2.95 
I2Hy/300ma $3.95: 3Hy/40ma 3 for 1.00 
15Hy/400ma or 20Hy/300ma/I2KV ins 7.95 
8Hy/150manewUTCcrckd BklteT'Bd2 2.25 
50Hy/125ma Csd 1.95 
8Hy/100ma/$1.10; I2Hy 275ma 3.29 

1., 

PRECISION RESISTORS 
'NO MFGRS CHOICE, We shin types in stock" 

.116 182 689 2700 14400 
42 199 697 2850 14440 
425 200 700 2860 14460 

.607 209.4 733 2900 14500 
7 218 750 3000 15000 
.3 220 800 3100 15500 
.75 220.4 806 3290 16500 2.5 225 854 3384 17000 

3.75 230 900 3500 17500 
3 235 910 3509 18000 3.83 240 917 3700 18380 
4 245.4 948 3730 18500 
5.35 250 978 3760 19000 
5 260 1000 4000 19500 6.025 271 1030 4200 20000 
6 275 1056 4280 20520 7.25 280 1060 4300 21008 
7 286 1100 4314 21500 7.5 289 1110 4440 22000 7.8 299 1150 9444 22500 8.9 300 1155 4500 22990 
10 310 1162 4720 23000 
10.38 311.5 1175 4750 23150 
10.48 320 1200 4850 23325 
11.25 325 1225 4885 23400 
12 340 1250 4900 24000 
13.52 350 1260 5000 24600 
14.2 366.6 1322 5100 25000 
14.5 370 1350 5210 25200 
15 375 1355 5235 25400 
16 380 1400 5200 26600 
16.37 390 1495 5500 27500 
17 400 1500 5600 29000 
20 410 1510 5730 29500 
21 414.3 1518 5910 29900 
25 418.8 1600 8000 30000 
36 425 1640 6140 31000 
20 426.9 1846 6200 33000 
37 427 1650 6300 35000 
48 440 1870 6495 37000 
50 450 1680 6500 38140 51.78 452 1710 6840 38500 
55 470 1740 6990 39500 
60 475 1770 7000 40000 
63 478 1800 7500 43000 
68 480 1818 7700 47000 
71.4 487 1830 7930 47500 
74 500 1885 8000 48000 
75 520 1900 8250 48860 
10 525 1910 8500 49000 11.4 .540 1980 8700 50000 

550 1980 8800 52000 
90 
89.8 

575 2000 8992 54000 
95 580 2045 9000 56000 
100 800 2080 9445 60000 
101 607 2095 9500 61430 
105 612 2145 9710 62000 
105.7 825 2160 10000 64000 
107 633 2195 10430 85000 
113.1 640 2200 10500 68000 
120 641 2250 10600 70000 
121.2 649 2300 11000 72000 
125 650 2400 11400 75000 
147.5 657 2450 11500 77000 
150 665 2463 11690 80000 
seo 669 2485 12000 84000 
165 670 2490 12600 90000 
170 875 2500 13220 91000 
175 680 2800 13500 95000 
179 684 2635 14000 
ABOVE SIZES EACH 30e ® TEN FOR $2.50 
100000 166750 240000 380000 620000 
110000 169360 245000 400000 621000 
115000 180600 250000 402000 654000 
120000 185000 265000 422000 750000 
125000 198000 268000 458000 761300 
130000 200000 275000 478000 800000 
135000 201000 294000 500000 900000 
190000 220000 307500 520000 930000 
145000 225000 314000 521000 950000 
147000 229000 330000 570000 
150000 235:00 333500 575000 
155000 238000 353500 800000 
ABOVE SIZES EACH 40f TEN FOR $3.50 
1 Meg 2.5 Meg 2.673Meg 6 Meg 19.5 Meg 
1.2 2.855 3.9 9.05 20 
1.5 3 4 10 
1.8 3.873 4.23 11.5 
2 3.5 4.5 12 83 ABOVE SIZES EACH 75f TEN FOR $6.50 
Vacuum Precision Hivolt Resistors (C) 

.12, 25. 6, 75. .83, .99 megohms 
I. 1.5. 2, 3, 3.75 megohms 0.5% accuracy 

SPECIAL $1.00@ TEN FOR $7.50 SEALED 12Mep/IOKV/9W $1.35@I0for 10.00 
MVZ8/20 Watt/30 Megohms/25KV 51..98@6for 10.00 
M FB105/I Meg/.5% accy/Jan.R-29 $1.98@6for 10.00 
Type 2/20meglIAN R29/20KV/0.5%accy 29.95 

Attenuators-100K & 250K Ohms 
IRC 100000 ohms 20 position $2.98 
IRC 250000 ohms 20 position 4.98 
Write Qty Prices 1/r,l&2 Watt iesitd Resistors 
Resistor Kit, asstd U, R. I W. 100 for 98c 

XTAL DIODES & THERMISTORS 
$lea. 2/áa.10; ;012/810 

$2' 10 for $17.50 
IN2I21. 21 A, 22, 23, 23A .08; 2..2.. 1 /99. 5 
IN21B. IN26 
1N35 Dual Diode $2.29 
D168391, Therm Compensator $2; 3/$5 
D 170396 H F pwr meas 990; 3 for $2.50 
IC Bulb Time Delay 900; 3 for $2.50 

CONSTANT V'REGULATOR NEW RAYTHEON In 
95-130V/60 cy; Output 115V/60 cy Csd $10.95 
RAYTHEON in 198 to 242 Vinpt/50-60 cys; Out- 
put 220V/500 Watts/0.5% R91to Rack mtg $36.00 
SOLA CONSTANT V'REGLTR USN Cased in 95 to 
190V/50.60 cys: Output 115 or 220V 2KW/l7.4 

Amps/Constant Duty 1% Regulation LN' $130 
Same Unit NEW. USN Cost $369. Only 162 

Collins Art -13 Speech 
Amplifier 

Dynamic or Carbon Mike or line 
inpt, Audio Driver to PPG & 
Monito tube. Less Tubes 4.50 
SAME & CLIPPER KIT & 
TUBES & Data. NEW 8.25 

e RF CHOKES 
I_cJ_I o I (A) HAMMAR- .s LUND CH500/2.5 

20M 
I 

14.75 
20Mo H/ 

ohms OCR 

w/mtg ft&41/4" mtg ctrs. ceramic coremmf 
dist 

980 
(B) SICKLES 85MH/250ohms/ceramic form 70$ 
(C) NATIONAL R300/mh/300ma/10ohms@28!.4/98! 
(C) Two 2.5MH/125ma&.01&.002cdsr&Resist 45! 
(D) 5MH/300 ma. pi wound 290 
(E) M I L L E R21/2 &5mtr/2.5 M H /.27oh ms/ I A @25!.5/98! 
(F)Nat'I R152/80&160 mtrs/4MH/600ma/I0 ohms 986 
(G) SICKLES HF 20MH/200ma75ohms 49$ 
(H) Hash Chokes for MercuryVaporRec@257: 5/98! 
(I) SICKLES 1.5MH/200ma. ea. 257; 5 for 98f 

IF TRANSFORMERS 
IF XFORM ERS 456 Kc Double slug 

tuned. Shielded.... ea. 39$: 3 for $1.00 
FM & TV IF Xformer 10.14 Mo 

d2 fuble 
slug tuned. Shielded.. ea. 598t; 

VIBRAPACKS 
VIBRAPACK 6VDC input 

& 425V/11Oma output.. $10.95 
VIBRAPACK PE157SP KR 

BAT&CHGR p/oSC R593 
& SPHR 8.95 

VIBRAPACK 12VDC Input 
& 190V/85 ma outpt 3.49 

VIBRAPACK PP/18AR inpt 
12-13V output 24VDC 6.95 

HIPOWER VARIABLE 
ANTENNA MATCH- 
ING NETWORK 1001A 
1 KW RF NEW 1.5 to 
7 mc's convertible to 
Hi-freqs. PiNetwork ad- 
justable IN & Output 
CASED 15 x 15 x 23" 
RACK MTG Ribboncoil 
& 250mmf/7000V V- 
condsr RFmtr. Insltrs 
Techmanual will match mo't ANTS. NEW requires recementing coil turn 

SPECIAL Cabinet alone worth the price' $9.95 
Same Unit NEW $12.95 SAME UNIT, NEW, broken coil 8.95 

moo 

Famous USN W. E. BEACHMASTER 
SOUND SYSTEM 

250 Watts -Tremendous Coverage! 
COMPLETE 250 -Watt 14 -tube Power Amplif & 
PreAmp Unit, dynamic mike & 700 Watt Pwr 
Supply for 115V60cycACoper & Reproducer Assy of 
9 Drivers & Trumpets In projective array for most 
effective sound distribution. System powerfully built 
to take heaviest rain or snow, Blast & Humidity 
proofed. Excellent response. Perfect for Industrial. 
Marine & Harbor installations. Units contained In 

waterproof chests. COMPLETE SYCTEM & SPARES 
NEW USN READY TO OPERATE. Only $695 

SPECIAL! Gtd Famous Make! 
EP Electrolytic 50mfd/350WV only 397: 10 for $3.50: 
100 for $25,00 

Write for larger Qty Quotations. 

VARIABLE CONDENSERS 

(A) 150mm/3000VnapHF 1.00 
(9) 15 mmf per Sect/3000V nap .79 
(B) 75mmf/.ec/I000V gap/HF 1.49 
(C) 70H30/74mmf/3000V nap/ 1.29 
(D) ZT/12mmf/5000 Vaa&locknot .93 

iPHASING CONDSR 90° Quadrants/4taps, 360° 
SINEWAVE GENERATOR Variable 2.39 
2,6 MTR Butterfly Cndsr 30 mmf w/RF tank & 
choke. SPECIAL 757: 2 for $1.25 

Write for your FREE TABOGRAM 

TAB" MONEY BACK GUARANTEE 

S3 MIN. ORDER F.O.B. N.Y. C. 

ADD SHIPPING CHARGES AND 
23% DEPOSIT. PHONE WO. 2-7230 

THAT'S 
A 
BUY 

11 A B " THAT'S 
A 
BUY 

DEPT. 1 E SIX CHURCH ST. NEW YORK 6, N.Y. U.S.11. 
CORNER CHURCH 

LIOERTY 5T5. 

"TAB" MONEY BACK GUARANTEE 
$3 MIN. ORDER F.O.B. N.Y. C. 

ADD SHIPPING CHARGES AND 
25% DEPOSIT. PHONE WO. 2-7230 
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ell) SEARCHLIGHT SECTION In, 

LARGEST STOCK OF IN THE COUNTRY 
ALL BRAND NEW -STANDARD BRAND TUBES MINIMUM ORDER $5.00 

QUANTITY PRICES ON REQUEST 

Type 

83B7 

Price 
1B23 549.50 
1B24 4.95 
1021 1.29 
1S21 1.95 
2AP1 3.95 
2C21 .98 
2022 .39 
2C26A 5 
2034 .59 
2C40 1.98 
2C43 7.50 
2C44 1.75 
2C46 7.50 
2D21. 1.69 
2E22 1.50 
2E24 4.95 
2E25 4.25 
2E26 3.95 
2E30 2.49 
2J21A 14.95 
2.126 14.95 
2J31 24.95 
2.532 24.95 
2.133 24.95 
2234 24.95 
2237 24.95 
2J38 24.95 
2JB51 4.95 
2J54ß 25.00 
2K25 24.95 
2K28 34.95 
2K33 34.95 
3AP1 4.95 
3B52 - 4.95 
3623 4.95 
3624 1.95 
3B26 5.95 

3ßP1 3.95 
3C21 5.95 

12.95. 

3C23 4.165 
3C24 
3C30 1.50 
3CP1 3.00 
3DP1 3.95 
3EPI 3.95 
3E29 4.95 
3FP7 3.95 
3131 49.50 
4-65A 14.50 
4-125A 27.50 
4-250A 37.50 
4A1 1.98 
4APIO 6.95 
4624 4.95 
4C35 19.95 
4J26 110.00 
4.133 49.50 
5API 4.95 
SAP4 5.95 
5ßP1 2.95 
5BP4 4.95 
SCP1 3.95 
SCP7 13.95 
51)21 29.95 
5FP7 3.95 
5GPI 9.95 
5HP4 9.95 
SLPI 11.95 
6AF6G .88 
6C21 24.95 
61)4 1.29 

7EP4 
4.95 

17.95 
9A r4 24.95 
9GP7 15.00 
9.IPI 7.95 
9MP7 14.95 

IOSPEC .69 
12DP7 14.95 
1213P8 14.95 
I2GP7 14.95 
12HP7 14.95 
15E 1.50 
I5R 1.50 

2464 
.49 
.98 

45SPEC .49 
75Th 3.95 
100TH 12.95 
100TS 3.00 
114A .69 
114B 1.25 
120 5.95 
121C 2.65 
205B 4.50 
211 .98 
215A 3.00 
217C 7.50 
218 49.50 
221A 2.95 
227A . 3.95 

Type Price 
249C 3.49 
250R 7.95 
250TH 19.50 
250TL 19.50 
252A 4.95 
254 19.95 
259A 4.95 
274A/B 1.25 
282A/B 9.95 
304TH 6.95 
304TL 1.49 
307A 4.95 
310 4.95 
311A 1.98 
316A .69 
322A 120.00 
327A 4.95 

.331A 5.95 
338A 4.95 
350A/B 2.95 
354C/D 19.95 
368AS 4.95 
371A/B 2.95 
393A 7.95 
394A 4.50 
417A 24.95 
434A 3.95 
446A/B 1.95 
450TH 24.95 
464A 7.50 
527 12.95 
531 24.50 
575A 14.95 
701A .. 4.95 
703A 4.95 
705A 2.95 
707A/B 24.95 
708A 7.95 
710A 2.95 
713A 1.65 

715A/B 9.95 

71! 
24.95 

7 
720DY 34.95 
721A/ß 4.35 
723AB 7.95 
724A/ß 4.95 
725A 24.95 
726A 23.50 
750TL 49.50 
800 2.25 
801A .98 
802 2.95 
803 8.95 
804 12.95 
805 5.95 
807 1.25 
809 2.95 
810 7.95 
811 2.45 
812 2.95 
812H 6.90 
813 8.95 
814 3.95 
815 2.95 
816 1.19 
826 .69 
828 6.95 
829A/ß 7.95 
829B/3E29 4.95 
830 2.95 
830ß 5.25 

4.5 
3A 79 .1 0 

834 .7. 

836 
837 2.50 
838 3.95 

843 .69 
845 4.95 
845W 5.95 
849A 60.00 
849H 60.00 
851 75 00 
860 3 00 
861 
864 49.69 
865 2.98 
866A .99 
8662E 1.25 
868 1.95 
869B 75.00 
872A 2.95 
874 2.49 
878 2.49 
SR4 1.49 
ARR .03 
891 110.09 
902P1 7.95 
904 9.95 
905 11.95 
913 7.95 
920 2.95 

Type Price 
923 .98 
925 1.40 
929 1.25 
930 1.10 
931A 4.95 
954 .. .75 
955 .75 
956 .75 
957 .75 
958A .75 
1000 SPEC 24.95 
1608 4.95 
1613 .75 
1614 1.75 
1616 1.39 
1619 .75 
1621 1.98 
1622 1.75 
1624 1.75 
1625 .49 
1626 .49 
1628 4.95 
1629 .69 
1631 1.50 
1633 1.65 
1634 .79 
1635 1.10 
1636 5.95 
1638 .98 
1641 9 
1642 .98 
1644 1.49 
1654 1.98 
1851 1.25 
1852 1.06 
1853 1.06 
1960 .95 
2050 1.19 
2051 98 
5514 4.95 
5516 5.95 
5562 10.00 
7193 .39 
8003 5.95 
8005 4.95 
8008 3.75 
8011 2.95 
8012 4.95 
8013 2.95 
8014A 24.95 
8016 1.49 
8020 3.95 
8025 7.95 
C5B 12.95 
C6J 12.95 
CE 72 1.95 
CK1005 .39 
CK1006 .69 
CKI090 4.95 
EF50 .79 
EL3C 4.95 
EL225 5 
F 23A 12.95 
F660 150.00 
FGI7 3.25 
FG27A 9.95 
FG33 8.95 
FG67 12.95 
FG8IA 6.95 
FG105 19.95 
FG172A 32.50 
FG235 59.50 
FG238B 160.00 
GL146 11.00 
'L207 110,00 

C;LcaO 49.50 
GL559 5.35 
GL697 150.00 
HF100 3.95 
HF210 17.95 
HY65 2.49 
HY69 2.49 
HY75 1.25 
HY615 1.25 
HYE1148 .48 

ML1Ó1 150.0 
RF.L21 4.25 
RKi2 1.95 
RK2I 3.95 

4.9 
ÁK25 2.95 
RK33 .98 
R1(34 .59 
RESO 3.95 
RK60 .79 
RK65 24.95 
RK72 1.95 
RK73 3.95 
RX120 10.00 
SD809 4.95 
TB35 1.98 
TZ40 2.95 

Type Price Type 
UH50 5.95 
V 70D 6.95 
VR75 .98 
VR78 .75 
V R90 .75 
VR91 1.49 

VR150 .98 
VTI27A . . . 3.00 
VUtll 1.19 
WL460 14.95 
WL468 14.95 
WL532A 4.95 
WL562 150.00 
WL616 . 105.00 
Z225 1.95 
28120 6.95 
ZP477 14.99 
0A2 1.69 
0A3/VR75 .98 
0A4G 1.06 
OB2 2.05 
0B3/VR90. . .75 
0C3/VR105 .75 
0D3/VR150 .75 
0Y4 .88 
0Z4 .88 
024GG .88 

A .50 
1A3 .72 
1A4 1.28 
1A4P 1.56 
1A5GT .72 

IA7GT 1.28 .80 
1B3GT 1.49 
1B4 1.56 
IBS '25S 1.28 
IB7GT 1.06 
iC5GT .88 
106 1.28 
1C7G 1.28 
1 D5GP 1.55 
1137G 1.28 

IF.5GT 1.38 
1E7G 1.56 
1F4 1.06 
IF5G 1.06 
IF6 1.56 
1F7G 1.56 

1G6GT 1.66 
IH4G .88 
1HSGT .66 
IH6G 1.28 
IH6GT 1.28 
1J6GT 1.28 

.80 
1LÁ4 1.06 
ILA6 1.06 
ILB4 1.06 
1LC5 1.06 
ILC6 1.06 
ILD5 1.06 
1LE3 1.06 
1LG5 1.06 
ILH4 1.06 
1LN5 1.06 
INSGT .80 
IP5GT 1.06 
1o5GT 1.06 
1R4 1.06 
1115 .80 
IS4 .96 
1S5 .72 
1T4 .80 
1T5GT 1.06 
1 U4 .80 
1115 .72 

2Á 
.88 

3 1.28 
2A4G 1.28 
2A5 .88 
2A6 1.06 
2A7 1.06 
2B7 .88 

2V3G 1.98 
2X2A 1.25 
3A4 .39 
3A5 1.39 
3B7 .36 
3D6 .36 
304 .88 
305G If .96 
3S4 .80 
3V4 .80 
5A7,4 .50 
5R4GY 1.15 
5T4 1.28 
5U4G .60 
SV4G .96 
5W4 1.06 

Pi ice Type Price 
5W4GT .66 
5X4G .72 
5Y3GT .42 
5Y4G .60 
5Z3 .72 
5Z4 1.06 
6A3 1.28 
6A6 1.06 
6A7 .80 
6A8 .80 
6A8GT .80 
6AB5;6N5 .86 
6AB7 1853. . 1.06 
6AC5GT 1.16 
6AC7:1852 1.16 
6AD6 .88 
6AD7G 1.28 
6AF6. 1.25 
6AG5 1.06 
6AG7 1.28 
6AH6 3.90 
6AJ5 .99 
6AK5 1.56 
6AK6 .96 

6ÁL7GT 1.06 
6A 
6AQQ65 .72 
6AQ7GT .88 
6AR5 .66 
6AS7G 4.95 
6AT6 .60 
6AU6 .80 
6AV6 .60 
6B4G 1.28 
6B5 1.56 
6B6G .88 
6B7 1.28 
6B8 1.28 
688G 1.28 
6BA6 .80 
6BE6 .72 
6BG6G 1.92 
6BH6 .80 
6BJ6 .80 64 .39 
6C5 .66 
6C5GT .66 
6C6 .80 
6C7 1.28 
6C8G 1.28 
6D6 .66 
6D8G 1.28 

6E6 1.06 
6F5 .66 
6F5GT .66 
6F6 .80 
6F6GT .66 
6F7 1.06 
6F8G 1.28 
6G6G 1.06 
6H6 .6 
6H6GT .68 
6J5 .54 
6J5GT .54 
6J6 16 
637 1.80 
6J7GTJ 

1.28 
6K5GT .96 
6K6GT .60 
6K7 .66 
6K7GT .66 
6X8 .96 
6K8GT .96 
61.SG 1.06 
6L6 1.42 
6L6G 1.16 
6L6GA 1.16 
6L7 .96 
6L7G 1.16 
6N6G 1.56 
6N7 .96 
6N7GT .96 
6PSGT .96 

. 1.06 
66GT 

.72 
6 1.06 

6S7 GT 1.1.28 
6S7G 1.28 
6S8GT 1.06 
6SA7 .66 
6SA7GT .66 
6SB7Y .88 
6SC .72 
6SD7GT .49 
6SF5 .66 
6SF5GT .72 

6SG 7 .80 
6SH7 .39 
6SJ7 .66 

6SJ7GT .66 
6SK7 .66 
6SK7GT .66 
6SL7GT .96 
6SN7GT .88 
6S7 .60 
6S 7GT .60 
65117 .72 
6SR7GT .72 
6SS7 .66 
6ST7 .88 
6SV7 .88 
6T7G 1.24 
6U5 6G5 .72 
6U6GT .72 
6U7G .72 
6V6 28 
6V6GT 1.80 
6W7G .88 
6X4 .60 
6X5GT .60 
6Y6G .96 
6Y7G .88 
6276 1.28 
6ZYSG .88 
7A4,'KXL. . . .72 
7A5 .72 
7A6 .72 
7A7 .72 
7A8 .72 
7AD7 1.06 
7AF7 .72 
7AG7 .88 
7AH7 .88 
7B4 .72 

7B6 .72 
7B7 .72 

7C4/1203A .39 
7C5 .72 
7C6 .72 
7C7 .72 
7E51201 1.06 
7E6 .72 
7E7 .88 
7F7 .88 
7F8 1.06 
G7/1232 1.06 

7H7 .80 
7J7 1.06 
7K7 1.06 
7L7 .88 
7N7 .88 
7Q7 .72 
7R7 .88 
7S7 1.06 
7V7 1.06 
7W7 1.06 
7X7/XXFM 1.06 
7Y4 .72 
7Z4 .72 

.69 
12A .60 
IA6 .39 
12A6GT .39 

12Á8GT 1.80 
12AH7GT. . . .88 
12AL5 .80 
12AT6 .60 
12AT7 1.06 
12AU6 .80 
I2AU7 .96 

12BA6 .72 
E6 .72 

12C8 .69 
I2F5GT .72 
1H6 .39 
12J GT .39 

12J7GT .88 
12K7GT .66 
12X8 .88 
12K8GT .96 
12o7GT .72 
125A7 .66 
12SA7GT. . . .66 
12SC7 .72 
12SF5 .80 
12SF5GT .80 
12SF7 -80 
12SF7GT .80 

12SG7 .72 
H7 .39 

12SJ7 .66 
12SJ7GT . . . .66 
12SK7 .66 
12SK7GT. . . .66 
I2SL7GT . . . .88 

12S07GT. .68 
12S07GT.. . . .60 
12SR7 .39 
12SR7GT. . . . .39 

Type Price 
I23 .98 
1223 .88 
14A7/12ß7. .88 
14AF7, XXD .88 
14B6 .88 
1468 .88 
14C5 .88 
14C7 .88 
14E6 .72 
14E7 .88 
14F7 .88 
14F8 1.06 
14147 .88 
1427 1.06 
14N7 1.06 
1407 .88 
14R7 .88 
14S7 1.06 
14W7 1.06 
14X7 1.06 
14X4 .88 
19 1.28 
19T8 1.06 
22 1.28 
24A .88 
25A6 1.06 
25A6G 1.06 

16 
25L6GTT 1.66 
25Y5 1.16 
2525 .60 
25Z6GT .60 
26 .72 
27 .60 
28D7 .39 
30 .39 

.39 
32 1.8 
32L7GT 1.28 
33 .39 
34 .39 

5/51 .80 
35A5 .72 
3565 .80 
35L6GT .66 
35W4 .46 
35Y4 .72 
3523 .72 

35Z SGT .50 
36 .39 
37 .39 
38 .39 
39'44 .39 
41 .66 
42 .66 
43 .66 
45 .66 
45Z3 .60 
45Z5GT .72 
46 1.06 
47 .96 
49 .88 
50 1.56 
50A5 .88 
50135 .66 
50L6GT .66 
SOY6GT .72 
53 1.06 
56 .72 

58 
.808 

59 1.06 
70L7GT 1.56 
71A .80 
75 .66 
76 .66 
77 .66 
78 .66 
89 .88 

0 .46 
81 1.56 
82 1.06 
83 1.06 

84/624 1.28 .72 
85.... .88 

89Y .39 
117L7GT 1.56 
117M7GT... 1.56 
117N7GT 1.56 
117P7GT 1.56 
11723 .60 
1I7Z4GT. 1.16 
11726GT .96 
FM -1000 1.28 
UX120 1.38 
UX200 1.28 
9001 .89 
9002 .39 
9003 .69 
9004 .49 
9005 .98 
9006 .49 

(ALL TUBE TYPES IN STOCK NOW -SUBJECT TO PRIOR SALE -PRICES SUBJECT TO CHANGE WITHOUT NOTICE) 

20% DEPOSIT 
WITH ORDERS 

UNLESS RATED 

NIAGARA RADIO SUPPLY CORP. 
160 E. GREENWICH STREET NEW YORK 6, N. Y. 

Phone 

Dlgby 9-1 132-3-4 
All Prices F.O.B. 

N. Y. C. 
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ell) SEARCHLIGHT SECTION l;n, 

SAVE MONEY! 
BY BUILDING YOUR OWN HIGH QUALITY 

LABORATORY TEST EQUIPMENT 

TRANSFORMER 
24 Volts @ 10 amps. Will 
deliver 18 Volts DC from 
full wave selenium recti- 
fier @ 10 amps - good 
quality 110V $4.95 
60 cy imput... 

SELENIUM RECTIFIER 
2 amps -18 to 24 Volts input -18 to 12 
Volts output. Your cost $2.49 ea. 

1000-1000 Mfd FILTER 
Cond.-upright can at 15 Volts-Per- 
fect filter for low Q 

1 .95 ea. Voltage DC Supplies. 

DUMONT 164 E SCOPE 
A popular 3" scope for the discriminating user- 

Freq. response Horiz. & Vert. amplif. 
from 5 to 100,000 CPS. Uniform within 
71/2% 
Deflection factor, Vertical. .7 EMS Volts 
per inch Max. 
Deflection factor, Horiz. .55 RMS Volts 
per inch Max. 
Sweep freq. continuous from 15 to 30,000 
cycles 
Primary input 110 Volts -40 to 60 cy. 

Only a few left at this amazing $75.00 
price 

THE NEW 900A 
VTVM VOMAX 

Accurate AC -DC & RF volt- 
age measurements of Lab- 
oratory caliber: 

5" giant meter providing 45 ranges fused 
24 Volt DC Voltages thru 3000 Volts 
AC, AF, IF, RF Ranges 20 cycs. thru 
10 megacycles 
DB ranges from +10-10, +30+50, 
0 -DB r 1MW in 600 ohms impedance 
Current ranges -6 ranges from 1.2 ma 
to 12 amps. + or -2% absolutely stable. 
Complete with test leads $66.50 tubes & all accessories.. V 

GOING MOBILE? 
Here is a Rig for 80 or 10 
meters-Will deliver 8 watts 
output Modulated - Fits in 
Glove Compartment or under 

dash - only 4X5X51/2" designed for T17 B 
Mike or equivalent Less Tubes, Mike, 
Xtal & Power Supply-Requires 3-6AG7 
and 350V DC @ 110Ma 
Model 129-27 to 29.7 MC 
Model 175-3750 to 4000 KC 

Your Cost 
Set of Tubes 

$23.95 
3.84 

BUTTERFLY CONDENSER 
This cond. has the tank circuit built in- 
just plug in a tube. (Designed for W.E. 
368AS.) Operates from 200 to 1000 rocs. 
Can be used with any high 
frequency triode $1.98 

RG 22U -TWIN COAX. 
Nominal impedance 95 ohms-Perfect for 
television or where Shielded Balanced 
Transmission Lined is 
Needed .15 per ft. 

Your cost kit 

BUILD YOUR OWN 
TEST EQUIPMENT 

MODEL 221K VACUUM TUBE 
VOLTMETER KIT 

Comes complete nothing else to buy. 

DC and AC ranges 0-5, IO, 100, 1000 
Volts 
Ohmmeter ranges .2 to 100 megohms 
5 ranges RX1-RX100, Rk1000, RX10,- 
000 R I megohm 
DB scale from -20 to +16 DB 
DC input resistance 25 megohms con- 
stant on all ranges 
AC input impedance over 11/2 megohms 
constant on all ranges 
Large 41/2" linear movement 2% accu- 
rate with minimum friction 
Size 97/16X6"X5" WHT. 10 lbs. 

$23.95 
Above unit completely built 49.95 

J 
Horizontal 
cycles 

MODEL 400-S" 
Sri 

OSCILLOSCOPE 
KIT 

Easy to read assembly in- 
structions & diagrams: 

Sweep Freq. 15 to 30000 

Graph screen for measuring peak to peak voltages 
Internal 6 External Synchronization 
Deflection sensitivity .65 volts per inch 
Full gain 
Amplifier freq. response from 50 cycles 
to 50 KC 
Input impedance 1 meg. aid 50 MMF 
Z axis intensity modulation provided 
Size 81/2X13X17" WHT 38 LBS 

Your cost complete 
Above unit completely as- 
sembled & tested 

$39.95 
69.95 

HIGH FREQUENCY F.F. 
PROBE FITS MOST V.T.V.M's. 

A handy addition to your laboratory. Will 
measure R. F. Voltage to over 200 mc, with 
a minimum of circuit loading. An excellent 
method of signal tracing for Television, 
F.M., and amateur radio. Contains the 
1N34 crystal. This highly accurate and de- 
pendable crystal makes a small compact 
unit that is easy to use. Fits the Model 
221 and Model 113A as well as most other 
V .T. V.M.'s. 

Kit form $3.75 
Completely built and tested. 7.50 

speed up for that ticket.... 

pO 
r V1 

os VOLT -OHM 
9; b, MILLIAMETER 

KIT 
Easy to assemble- 

Easy to use 

3" meter 
DC 0/5/50/250/500/2500 volts 
AC 0/10/100/500/1000 volts 
Output 0/10/100/500/1000 volts 
DC mils 0/1/10/100 ma 
DC amps 0/1/10 
Ohmmeter 0/500/10,000 and 0/1 meg 
DB 8 to 55 
Size 51/sV85/%X31/e 

Complete kit nothing else to $14.95 buy 
Wired & factory tested... 17.95 

DO YOU OWN AN SCR -522? 
We have a complete power supply, in- 
cluding a separate voltage regulated bias 
supply chassis and schematic-all in kit 
form. This kit will supply all voltage 
necessary for operation of the set. All parts 
guaranteed. Complete at the $14.95 amazingly low price of 

IT'S SENSATIONAL 
Hottest Item Out! Make your SCR -522 re- 
ceiver operate on 144 to 148 MC with ONE 
DIAL control, in less than 1 

hr. Parts and instructions.. $3.00 

Model 200 -EA. 5 -ELEMENT 2 METER BEAM 
KIT. Folded di -pole driven element. All - 
aluminum construction. Feed with low 
impedance coaxial cable. $8.40 Amateur net price v 

HI FREQUENCY 
BUZZER 

This buzzer and a key will get your code 

.88 

K200-TW I N EX 
Mfd. by Federal. Will handle 3 KW of 
R. F.; very heavy Poly base-Unaffected 
by moisture-Get all of that R. F. up to 
the Ant. Sample on 06 per ft. request 

ATTENTION 
Amateurs -Industrials -Experi- 

menters -Inventors 
Cut your cost on radio supplies and equipment in 

half. Clip coupon today. 
Hundreds of "hard to get" war surplus items 
along with the best in standard brand equip- 
ment-all at great savings to you. Let us 
know your particular requirements. 

IMMEDIATE DELIVERY. 

PLEASE PUT MY NAME ON YOUR MAILING 
LIST FOR SPECIAL BULLETINS. 

NAME 

ADDRESS ZONE 

CITY STATE 

NIAGARA RADIO SUPPLY CORP. 

160 Greenwich St., New York City 6, N. Y. 

20% DEPOSIT 
WITH ORDERS 

UNLESS RATED 

NIAGARA RADIO SUPPLY CORP. 
160 GREENWICH STREET NEW YORK 6, N. Y. 

Phone 
Dlgby 9-1132-3-4 

All Prices F. O. B. 
N. Y. C. 
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Iry SEARCHLIGHT SECTION 

MAGNETRONS 
2241 Magnetron -Magnet -Sta. 

bilizer Pkg. 9290-9330111C, 
1.25 KW Pk. Pulse Output 

Power. 100MC Tuning 
Range. Refer Rad. Lab. 
Series Vol. G, Pg. 766.... 

(as shown) $75.00 

Tube Frq. Range Pk. Pwr. Out Price 
2.131 2820-2860 mc. 265 KW. $25.00 
2J21 -A 9345-9405 mc. 0 KW. $25.00 
2J22 3267-3333 mc. 265 KW. $25.00 
2.126 2992-3019 mc. 275 KW. $25.00 
2.127 2965-2992 me. 275 KW. $25.00 
2J32 2780-2820 me. 285 KW. $25.00 
2J38 Pkg. 3249-3263 mc. 5 KW. $25.00 
2.739 Pkg. 3267-3333 mc. 87 KW. $25.00 
2.155 Pkg. 9345-9405 mc. 50 KW. $25.00 
2261 7000-3100 mc. 35 KW. $65.00 
2262 2914-3010 mc. 35 KW. $65.00 
3.131 24,000 mc. 0 KW. $55.00 
5230 539.50 
714AY 525.00 
718DY $25.00 
720B Y 2800 me. 1000 KW. 

$ 720 00 
725-A 9345-9405 me. 0 KW. $25.00 
730-A 9345-9405 mc. 50 KW. $25.00 
Klystrons: 723A/B $12.0 707E W/Cavity $20.00 

MAGNETRON MAGNETS 
Gauss Pole Diam. Spacing Price 
480 3/4 In. 5/8 In. $12.50 
200 1 5/8 in. 1 11/16 In. $12.50 
1500 1 5/8 in. 1 1/2 in. $12.50 
D161392* 1 5/8 In. 1 5/16 in. $12.50 

*Mfr's Number. 
TUNABLE PKGD. "CW" MAGNETRONS 

QK 61 2975-3200 mc. QK 62 3150-3375 mc. 
QK 60 2800-3025 mc. QK 59 2675-2900 mc. 
New, Guaranteed Each $65.00 

VARISTORS W.E. 
D-171631 $ 95 D-168549 $ 95 
D-167176 $.95 D-162482 $3.00 
D-170225 

j$ 

95 D-99136 $1.65 D-166795 D-166271 $2.50 
D-171812 $ 95 D-162356 $1.50 
1)-163298 $ 95 D -101871A $2.85 
D-171528 $ 95 

THERMISTORS-W. E. 
D-167332 (bear) 95 D-164699 FOR MTG, in 
D-170396 (bead) 95 "X" Band Guide...$2.50 
1)-167813 (button) ..$ 95 D-167018 (tube) ....$.95 
D-168228 (button) ..$ 95 

COAX CABLE 
RG 17/1r. 52 ohms imp 48/Ft. 
JIG 57/U. Twin Cond, 95 ohms 35 
ItG 18/U, 52 ohm im. armored $ 51/Ft. 
RG 23/U. twin coax, 125 ohm imp. armored 5.50/Ft. 
RG 28/U. 50 ohm imp. pulse cable. Corona 

min. starting voltage 17 KV $ 50/Ft. 
11G 35/U. 70 ohm imp. armored $ 50/Ft. 

COAX CONNECTORS 
83I SP 8,35 U G 254/ U $.75 
831AP $ 35 UG 255/U $1.25 
83IHP $ 15 UG 146/U $1.00 
UG 2I/U $ 85 UG 85/U $1.25 

86/UUG 
6 -BABY "N" 

95 
D-16 $ 85 
ADAP. CABLE ASSY: Type "N" Male to Type "N" 

Female $2.25 

ADAPTER 
CABLE ASSY: Sperry Male to Type "N" 

ale $2.25 
Homedell male to type "N" male adapter $1.25 

MISCELLANEOUS 
"PPI" ROTATING YOKE TYPE. Complete with all 

necessary oscillator circuits, CR tube 5FP7, complete 
with tubes. Used with SO radar $100.00 

SPERRY KLYSTRON TUNER Mod. 12 $2.00 
SINE POTENTIOMETERS. GE#251x98 or W.E #KS 

15138 7,01 $3.50 
PH -SHIFTING CAP, 180 deg. W.E. #D-150734 $2.50 
KLYSTRON SOCKETS for 723 A.B. and similar types 

2 for $1.00 
LINE INSERTION ATTENUATOR, type OAX-1, 20 

Db. attenuation, with 3 -contact plug and socket 
(amphenol 16S-5) $2.25 

LIGHTHOUSE TUBE CAVITY, 500 me $7.50 
0-I5 Ibs PRESSURE GAUGES $3.50 
CONNECTOR for RG18/U, Navy type 4957 $3.75 

MICROWAVE ANTENNAS 
AN MPG -I Antenna. Rotary feed type high speed 

scanner antenna assembly, including horn parabolic 
reflector. Less internal mechanisms. 10 deg. sector 
scan. Approx. 12'L a 4W x 3'H. Unused. (Gov't 
Cost -$4500.00) $250.00 

APS.4 3 cm. antenna. Complete. 141/2" dish. Cutler 
feed dipole directional coupler, all standard 1" x 1/2" 
waveguide. Drive motor and gear mechanisms for 
horizontal and vertical scan. New, complete...$65.00 

iN/TPS-3. Parabolic dish type reflector approx. 10' 
diam. Extremely lightweight construction. New, in 
3 carrying cases $69.50 

RELAY SYSTEM PARABOLIC REFLECTORS: ap- 
prox. range: 2000 to 6000 mc. Dimensions: 41/2' x 3'. 
rectangle, new $85.00 

TDY "JAM" RADAR ROTATING ANTENNA, 10 cm. 
30 deg. beam. 115 v.a.c. drive. New $100.00 

S0-13 ANTENNA. 24" dish with feedback dipole 360 
deg. rotation, complete with drive motor and selsyn. 
New $120.00 Used $45.00 

DBM ANTENNA. Dual, back-to-back parabolas with 
dipoles. Freq. coverage 1,000-4,500 mc. No drive 
mechanism $65.00 

AN/128A ANTENNA. Two Vertical dipoles working 
against a square reflector apx. 3' x 4'. Range: 140- 
200 mc. NEW $40.00 

AS 125/APR Cone type receiving antenna 1000 to 320(1 
megacycles. New $4.50 

140-600 MC. CONE type antenna, complete with 25' 
sectional steel mast, guys, cables, carrying case, 
etc. New $49.50 

ASD 3 cm. antenna, used, ex. cond $49.0 

MICROWAVE PLUMBING 
10 CENTIMETER 

MAGNETRON TO WAVEGUIDE coupler with 721-A 
duplexer cavity, gold plated $45.00 

IO CM WAVEGUIDE SWITCHING UNIT, switches 1 
input to any of 3 outputs. Standard 11/2" x 3" guide 
with square flanges. Complete with 115 vac or dc 
arranged switching motor. Mfg. Raytheon. New and 
complete $150.00 

721-A TR CAVITY WITH TUBE. Complete with 
tuning plungers $12.50 

POWER SPLITTER: 726 Klystron input, dual "N" 
out10 

CM. McNALLY CAVITY Type SG $3.50 
WAVEGUIDE SECTION. MC 445A. rt. angle bend, 

51/2" ft. OA. 8" slotted section $21.00 
10 CM OSC. PICKUP LOOP, with male Homedell 

TSI15/APS-2F ICICM ANTENNA in lucite ball, witthh 
type "N" fitting $4.50 

OAJ NAVY TYPE CYT66ADL, ANTENNA in lucite 
ball, with Sperry fitting $4.50 

IO CM FEEDBACK DIPOLE ANTENNA, in Incite 
ball, for use with parabola $8.00 

10 CM END FIRE POLYRODS $1.75 ea. 
"S" BAND Mixer Assembly. with crystal mount, pick- 

up loop, tunable output $3.00 

SLOTTED SECTION, 10"a" 

RIIDC 
LOAX , 4" Slot 

I.C. 
$8.50 

RIGHT ANGLE BEND, with flexible coax output pick- 
up loop $8.00 

SHORT RIGHT ANGLE bend, with pressurizing nipple 
$4.00 

RIGID COAX to flex coax connector $3.50 
STUB -SUPPORTED RIGID COAX, gold plated 5' 

lengths. Per length $7.00 
RT. ANGLES for above $3 75 
W.' COAX. ROTARY JOINT $8.00 
RT. ANGLE BEND 15" L. OA $4.50 
FLEXIBLE SECTION, 15" L. Male to female 04.25 
MAGNETRON COUPLING to 1/2" rigid coax, with TR 

pickup loop, gold plated $7.50 
r/e" RIGID COAX. Bead Supported $1.20 per ft. 

r/e" RIGID COAX -1/4" I.C. 
Short right angle bend $3.00 
Rotating joint, with deck mounting $6.00 
Rigid coax slotted section CU-60/AP $5.00 

3 CM. PLUMBING 
(STD. 1" x t/z" GUIDE UNLESS OTHERWISE 

SPECIFIED) 
CU I05/APS 31 Directional coupler 25 db $15.00 
CU 106 APS-33 Directional coupler, 25 db $15.00 
CG 176/AP Directional coupler, 20 db $18.00 
APS-10 TR/ATR duplexer section with additional iris 

flange $10.00 
Flexible waveguide $4.00 per ft. 
THERMISTOR: D -164699 -for mtg. in "X" Band 

Guide $2.50 
45 DEG. TWIST, 6" Long $8.50 
12" SECTION, 45 deg. twist, 90 deg. bend $6.00 
II" STRAIGHT WAVEGUIDE section choke to cover. 

Special heavy construction, silver plated $4.50 
15 DEG. BEND, 10" choke to cover $4.50 
5 FT. SECTIONS, choke to cover, silver plated..$14.50 
18" FLEXIBLE SECTION $17.50 
"E" or "H" PLANE BEND 612.50 
BULKHEAD FEED THRU $15.00 
WAVEGUIDE SECTION, CG 251/APS-I5A, 26" long 

choke to cover, with 180 deg. bend of 21" rad. at 
one end $6.00 

ROTARY JOINT with slotted section and type N" 
output pickup $8.50 

WAVEGUIDE SECTION, 12" long choke to cover. 45 
deg. twist & 21/2" radius, 90 deg. bend $5.00 

SLUG, TUNER/ATTENUATOR, W.E. guide, gold 
plated $6.50 

TWIST. 5" 90 deg. choke to cover $5.00 
WAVEGUIDE SECTIONS 25/2 ft. long, silver plated, 

with choke flange $7.25 
WAVEGUIDE, 90 deg. bend E plane, 18' long 05.00 
ROTARY JOINT, choke to choke $6.00 
ROTARY JOINT, choke to choke, with deck mounting 

$6.00 
S -CURVE WAVEGUIDE, 8" long cover to choke $3.50 
3" FLEX SECTION. Sq. flange to cire, flange 

adapter $7.50 
"X" BAND WAVEGUIDE, 11/2" x 6/s" OD, 1/16" 

wall aluminum per ft. $ .75 
TR CAVITY for 724-A TR tube 50 
724-A TR tube (41 -TR -1) 2.50 
APS-15 DUPLEXER SECTION using IB24 $10.00 
3 CM WAVEGUIDE, 1" x 1/2" I.D. per ft $1.50 
CIRCULAR CHOKE FLANGES, solid brass $ .55 
SQ. FLANGES, flat brass $ .55 ea. 
"T" SECTION (TR-ATR) choke to choke, supplied 

with eire. or se. flanges $4.50 
"X" BAND PRESS. GAUGE SECTIONS, with 15 lbs. 

gauge and press. nipple $18.50 
TRANSMISSION LINE PRESS GAUGE $3.50 
2" FLEXIBLE SECTION, cover to cover $5.00 
MOUNTING SECTION for Absorp. Wavemeter and 

Thermistor Mount, Silver Plated, Sq. Flanges $6.50 

1.25 CENTIMETER 
MITRED ELBOW cover to cover $4.00 
TR/ATR SECTION choke to cover 00 
FLEXIBLE SECTION 1" choke to choke 5.00 
KBAND Rotary joint $45.00 
ADAPTER, rd. rover to sq. cover $5.00 
MITRED ELBOW and S sections choke to cover $4.50 
"K" BAND FEEDBACK TO PARABOLA HORN, with 

pressurized window $30.00 

MICROWAVE GENERATORS 
AN/APS-I5A "X" Band comp). RF head and 

modulator, incl. 725-A magnetron and magnet, 
two 723A/B klystrons (local ose. & beacon). 
1B24 TR, revr-amyl, duplexer, HV supply, 
blower, pulse xtmr. Peak Pwr Out: 45 KW apx. 
Input: 115, 400 cy. Modulator pulse duration .5 
to 2 micro -sec. apx. 13 KV Pk Pulse. Compl 
with all tubes incl. 715-B, 829B, MIR 73, two 
72's. Compl pkg, new $210.00 

APS-I5B. Complete pkg. as above, less modulator 
$150.00 

"S" BAND AN/APS-2. Complete BF head and 
modulator, including magnetron and magnet. 
417-A mixer, TR, receiver, duplexer, blower, etc.. 
and complete pulser. With tubes, used, fair 
condition 5.00 

10 CM. RF Package. Consists of: SO Xmtr.-re- 
ceiver using 2J27 magnetron oscillator, 250 KW 
peak input. 707-B receiver -mixer $150.00 

Modulator -motor -alternator unit for above $ 75.00 
Receiver rectifier power unit for above $ 25.00 
Rotating antenna with parabolic reflector for above. 
New 

PULSE EQUIPMENT 
APQ-I3 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 am. 24 
KV (1200 KW Pk); pulse rate 200 PPS. 1.5 micro - 
sec: 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 4 e5w0 

with all tubes $ 
APS-10 MODULATOR DECK, Complete, less tubes 

APS-40 Low voltage power supply, less tubes $$18,50 
MODULATOR UNIT BC 1203-B 

Provides 200-4,000 PPS. Sweep time: 100 to 2,500 
microsec. in 4 steps, fixed mod. pulse, suppression 

pulse 
mase 

ng voltage. 
rker 

sliding modulating 
pulse, sweeDvoltages, calibration voltages. oltages. 

voltages. Operates 115 vac, 50-60 cy. Provides various 
types of voltage pulse outputs for the modulation of a 
signal generator such as General Radio #804B or #804C 
used in depot bench testing of SCR 695, SCR 

5952 
and 

SCR 535, New 0 
se MIT. OD. HARD PULSER:BE 

tter:114K((12 KV at 12 amp). 
Output 

yRaio 
.001 max. Pulse duration: .5 1.0, 2.0 microsec. In- 
put voltage: 115 v, 400 to 2400 cps. Uses 1-715-B. 
1-329-B, 3-'72'PULSE3 

NETWORKS 
$110.00 

G.E. #25E5-1-350-50P2T. 25 KV, 5 sections, "E" 
circuit, 1 microsecond pulse length, 350 PPS, 50 

ohms impedance $45.00 
G.E. n6.5- 

micros co d. 2000 PPS, 50cuit ohms im- 
pedance $6.50 

G.F.. #3E (3-84.810; 8-2.24-405) 50P4T: 3KV, "E" 

S 0T 
Dual Unit: 

PPS, 50 ohms nimp.: Unitt 
1, 3 

e 2. 8 
Microsec. 

2.24 
Microsec, 40 PPS, 50 ohms imp. $6.50 

PULSE TRANSFORMERS 
W.E. #D166173 HI-Volt input transformer, W.E. Im- 

pedance ratio 50 ohms to 900 ohms. Freq. range: 
10 ke to 2 mc. 2 sections parallel connected, ßt2 

ed 
in oll 

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.o.s. Permalloy core $2.0 

G.E. #K2731 Repetition Rate: 635 PPS. Pri. Imp: 
50 Ohms, Sec. Imp: 450 Ohms, Pulse Width: 1 

Microsec. Pri. Input: 9.5 KV PK, Sec. Output: 28 

KV PK. Peak Output: 800 KW. Bifilar 2.75 
$A9 p. 

W.E. #DI69271 H1 Volt input pulse Transformer $9,95 0 
G.E. K2450A Will receive 13KV. 4 micro -second pulse 

on pr., secondary delivers 14KV. Peak power Sut 100KW 014 $$) 

G.E. #K2748A Pulse Input, line to magnetron 12.00 
#9280 Utah Pulse or Blocking Oscillator XFMR Freq. 

limits 790-810 cy-3 windings turns ratio 1:1:1 Di- 
mensions 1 13/16 x 11" 19/32 $1.50 

MICROWAVE TEST 
EQUIPMENT 

TS -238 GP. 10 cm. Echo box 
with resonance indicator 
and micrometer adjust cav- 
ity. 2700 to 2900 Mes cali- 
brated $85.00 

S- 108 -AP dummyload $65.00 
'X" Band calibrated attenu- 
ator $75.00 

Shielded klystron tube mounts 
with rough attenuator out- 
puts $90.00 

W. E. I 138. Signal generator, 2700 to 2900 Mc 
range. Lighthouse tube oscillator with attenuator 
& output meter. 115 VAC input, reg. Pwr. supply. 
With circuit diagram $50.00 

3 cm. wavemeter: 9200 to 11,000 mc transmission 
type with square flanges $15.00 

3 cm. stabilizer cavity, transmission type $20.00 
3 cm. Wavemeter, Micrometer head mounted on 

X -Band guide. Freq. range aDDrox. 7900 to 
10,000 Mc $75.00 

RADAR SETS 
RC 145 IFF SET. Consists of BC 1267 xmtr-revr, 

remote antenna controller and indicator I-221, power 
supply RA 105-A. 1 kw. pulse oscillator operates on 
154-186 mc. Operates from 117 v., 80 cy. New 

$190.00 

SN RADAR-GE, low power, 5 and 25 tuiles ranges. 
Uses GL446 as pulsed oscillator, 5" "A" scope, "S" 
band. Extremely compact, ideal for demonstration 

and laboratory work. 115V 60C operation. Used. 
Excel. cond. $600.00 

SE 10 CM SURFACE SEARCH RADAR. W.E , 20,000 
to 80,000 yds. range. 250 KW. pk. power input to 
706 magnetron. Thyratron modulator, variable pulse 
rate. Complete set including spare Darts, tubes, 
waveguide and fittings. Send for price and additional 
information. 

R85TPL-I RADAR RCVR, Sperry $85.00 

ALL MERCHANDISE GUARANTEED. MAIL ORDERS PROMPTLY FILLED. ALL PRICES, F.O.B. NEW 

YORK CITY. SEND MONEY ORDER OR CHECK. ONLY SHIPPING CHARGES SENT C.O.D. RATED 
CONCERNS SEND P.O. 

Prices Subject to Change Without Notice 

COMMUNICATIONS EQUIPMENT CO. 
131-E Liberty St., New York, N. Y. Cable "Comsupo" Ph. Digby 9-4124, Mr. Chas. Rosen 
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SEARCHLIGHT SECTION (12 
AUTOMATIC CODE EQUIPMENT 

TAPE PULLERS, (McEllroy) TP 890, 110- 
120 v. AC -DC $12.50 ea. TAPE BRIDGES: (McEllroy) TG 815, com- 
plete $3.50 
TAPE LOOPS: For TG -8 and TG -9 $1.00 
BLANK CODE TAPE: 4" rolls, Vi^ wide Per roll 

AN/ARC-3 AUDIO TRANS- 
FORMERS 

T-102, #55545 T-104, #55547 
T-103, #55546 T-105, #55554 

T-206, #55530 
Price, each $ 95 

XMTR TUNING UNITS 
For Bt' 610: TU 47 12-2.5 mc); TU 48 12.5-3 
me); TU 53 (8-12 mc). Each $1.75 
For BC 223AX: TU 17 (2-3 mc); TU 18 (3-4.5 
mc). Each $1.95 
6 -Section Ceramic Stack: 10-480 mmf, for 
Collins Art -13 $ 69 

ROTARY BEAM COMMUTATOR 
6 Slip rings 3" dia. 14" wide each mounted in 
low loss form. Each ring brought out to pin at 
base bearing inside dia. 154". New $5.45 

QGB-1, ECHO RANGING DRIVER -RE- 
CEIVER, underwater sound signal trans- 
mission and reception unit with range of 
200 to 600 yds. and freq. range of 16 to 
27 kc. New. with battery box in chest, less 
projector $125.00 

VIBRATORS 
TR 1210, 12 cdc, 5 pin $1.00 
OAK V-6675, 24-32 vdc, 7 pin 1.00 
Mal, Type G534C, 12 vdc, 5 pin 1.00 
Mal. Type 0629-C, 12 vdc, 4 pin 1.00 
Radiaart VR2, 6 v. DC. 6 -pin special 1.00 
Mfrs. quantities available. 

BD 7KM 

DYNARIT {14 TO RS 

legAtt 
Input 

Volts Amps 
14 40 

Output 
Volte Amps 
1000 .350 

PE 73 28 19 1000 
DM 21 14 3.3 235 
DM 21CX 28 1.6 235 
DM 25 12 2.3 250 
DM 
DM 38 28 725 540 3 
DM 42 14 46 515 

1030 
/8 

PE 86 28 1.25 2250 
PE 101C 13/26 12.6/ 400 

6.3 800 
BD AR 93 28 3.25 375 
23350 27 1.75 285 
35X045B 28 1.2 250 
ZA .0515 12/24 4/2 500 
B-19 pack 12 9.4 275 

0 
D-104 12 225 

400 
DA -3A* 28 10 300 

150 
14.5 

28 1.4 250 .060 
26.5 1100 .400 
13 12.6 400 .135 
26 6.3 800 .020 

9 .12 PE 94 28 10 300 1 .260 SCR 15.00 
150 .010 522 
14.5 .5 

N -New. LN -Like New. 
"For PE 94 Power Supply less Filter Box & Starting Relays 

45053 
DA -7A 
CW 21AAX 

.350 

.090 

.090 

.050 

.250 

.110 
.050 

Radio 
Set 

BC 191 

BC 375 
BC 312 
BC 312 
BC 367 
BC 348 
BC 456 
SCR 506 

Price* 
$20.00N 
14.00LN 
24.50N 
3.45N 
3.45N 
2.49LN 
8.95N 
5.50N 
6.50LN 

.060 RC 36 3.95 

.Ó3Ó 
SCR 515 5.25N 

.150 4.95N 
.075 APN-1 3.50N 
.060 3.50N 
.050 3.95N 
.110 Mark II 9.95N 
050 

.100 14.95N 
.200 
.260 
.010 

SCR 522 8.951 
.5 

APN-1 
TA -2J 

3.95N 
25.00N 
17.50 

Typewriter Desk Wells 
Mounted on Steel Panel for 
Standard Rack Mtg. 101/2" 
H x 19" W x 1/2" Thick. 
Well is 22" Wide, 20" 
Deep, Affording Full Work- 
ing Space. Grey Crackle 
Finish. New .... $9.90 ea. 

AN CPN-6, 3 CM RADAR 
BEACON INSTALLATIONS 

CERAMICON CONDENSERS 
$7.50 per 100 ' mint 67 mmf ±20% 

5 mmf ±5% 100 mmf ±5% 
4 most +5 mmf 115 mmf ±2% 
8.5 mmf ±5 mmf 120 nunf +.5% 
11 mint ±5% 240 mmf ±3% 
15 mint ±2.5 mmf 250 mmf - 
48 nmtf ±2% 500 mmf +15 -30% 
6050 

nulit 
matt 

.. +20% 1000 mmf ±5% 
±3% 

*Silver -Mica Button Capacitors 
(Erie, Contralabl $9.50 per 100 

185 mint -'-2 5 mmf 
175 mitt ±2.5 mmf 
500 mmf ±10% 

HEADSETS 
Dynamic mike and headset combination. A high qual- 
ity, efficient unit, used in B-19 tank Xmtrs. Mike and phones complete, new $2.75 
R-15 headsets: 8000 ohms impedance, rubber cushions. 
Comes with 8" cord and plug PL 55. New 2 95 HEADBANDS: HB -I, HB -4, HB -30. New.... .25 ea 

MINE DETECTOR 
Model AN/PRS-1 Detector will detect buried Metallic and Non Metallic objects, such as: rocks, pipes, water 
pockets, etc. Ideal for home owners, campers, prospec- tors. Uses meter and phones for visual and aural indication. Price; New, including detector, amplifier. phones, resonator, and all cables 812.75 With Batteries $21.65 

INVERTER PE 218 
Input: 27.5 V DC, 90 
AMPS 
Output: 115V, AC, 400 
CY, 13 AMPS 
1500 Volt -Amperes .9 

New. Original Packing 
$49.95 

Used, Ex Cond..525.00 
Also Available: PE 206, 
KW, 400 CY, 500 V.A. 
Nee 512.50 

CROSS POINTER INDICATOR 
Dual a -lull microamp. movement in 3' case. Each 
movement brought out to 6 -term. Receptacle at rear. 
Originanv inert in ILS equipment New $5.50 

CARBON PILE VOLTAGE REGU- 
LATORS 

Type -A" Coil current .105 to .115 amp, 80 volts, 
Leland Electric $3.00 
Type "C" Input: 22-30 v, coil, 30 amps. Output: 19 v, 
5.7 amps Spec #VR9000-2c. Leland Electric $3.00 
#35X0456: 22v, .1 to 3 amps, for K -14B Gunsight. 
Webster $3.00 

PRECISION CAPACITORS 
D-160270:1 mfd @ 200 vdc, -40 to plus 65 deg C $12.50 
D-161859: 4 mfd @ 400 vdc, -50 to plus 85 deg C $2.00 
D-163707: 0.4 mfd @ 1500 vdc, -50 to plus 85 deg 

C $2.00 
D-163035: 0.1 mfd @ 600 vdc, 0 to plus 65 deg C $2.00 
D-170908: 0.152 mfd, 300 v, 400 cy, -50 to plus 85 

deg C $2.50 

POWER EQUIPMENT 
STEP DOWN TRANSFORMER: Pri. 440/220/110 volts 

a.c. 60 cycles. 3 KVA. Sec. 115 v. 2500 volt Insula- 
don. Size 12" x 12" x 7" $40.0 

PLATE TRANSFORMER: Pr!: 117 v. 60 cy. Sec. 
17,600 @ 144 ma. with chola. Oil immersed. Size: 
26" x 29" x 13" American $120.00 

FIL. TRANSFORMER: Pri: 220 v.a.c., 60 cy; 05KVA. 
Sec. 5 v.e.t., 34.000 v. test $24.50 FIL. TRANS. UX6899. Pri: 115 e. 60 eye. See: Two 
3 v. 5.5 amp wdgs. 29 KV test $24.50 

PLATE TRANSFORMER: Pri: 115/230 v.a.c., 50-60 
cy. Sec: 21,000 v, 100 ma $145.0 

VOLTAGE REG. Transtat. Amertran type RH 2 KVA 
load. input: 90/130 v. 50-60 ey. output 115 v..540.00 

ITE CIRCUIT BREAKER, 115 A, 600 v $15.00 
KS 9668: Pri: 115 v. 60 cy 1 phase, tapped to give 

2750/2470/2240 v. on sec. at 750 ma., no CT. 7,000 
v. ins. $34.50 

UX 6801 (Raytheon): Pri: 11f v. 60 cy. 1 ph. See: 
22.000 v, 234 ma, 5.35 KV.', Dim: 23"x24"x10°/4". 

31911 (Amertran): pri: 115 v, 614 ev, 3 ph, 4 KVA. Sec: 
105/125 v. Dim. 20"x1414."x1264". 

Plate Xfmr: Pri: 198, 22, 240 v, 60 cy, 1 ph, 16.7 KVA. 
Sec: 3650 v, 30 KV test. 

NYL Xfmr: Kenyon: Pd: 210/215/220/225/230/235/240 
vac, 60 cy. Sec: Ilv, 35 amp: 10 it, 35 amp et; 7.5 Y. 
35 amp et: 5 v, 35 amp et #8-10768 $37.50 Fil Trans. KS8767: Pri: 115 y, 60 cy. Sec: 2 wdgs: 5 v 
@ 5 amps. 15 KV Test $15.00 

OIL CONDENSER 
STANDARD BRANDS 

.1 mfd. 10 KVDC #14F191 $15.00 

.06 mfd. 15 KVDC, 25F585 -G2 $ 8.70 
1.5 mfd. 6000 vdc $12.50 
.25 mfd. 20,000 vdc S17.50 
10 mfd. 1000 vdc $ 1.79 
3x10 mfd. delta connected synchro-capacitor, 90 

y, 60 cycles $ 4.95 
.1 mfd. 6000 vdc, 25F50902 $ 6.50 

400 CYCLE TRANSFORMERS 
352-7070: Pri: 118 v, 440 cy. Sec: 2.5 v, 2.5 amp: 2.5 

N, 2.5 amp; (2000 v ins.) : 6 3 v, 2.25 amp; 1200 v 
tapped at 1000 and 750 v. p/a AN/APS 15 $4.95 #7469105: Pri: 115 y, 400 cy, Sec: Tapped to give 
742.5 v, 50 ma; 709 v, .0477 amp; 671 v, .045 amp 

$2.95 
M-7474319: Pri: 115 y, 400 cy Sec: 6.3 v, 2.7 amp; 

0.3 y, .66 amp; 6.3 v, 21 amp $2.95 
32332: Pri: 115 It, 400-2400 cy. Sec: 400 vet, 35 ma: 

6.4 v, 2.5 amp: 6.4 v, .15 amp $2.25 
352-7138M: Pri: 115 y, 400-2400 cy. Sec: 640 y, 5 ma. 

2 v, 1.75 amp $3.85 352-7179: Pri: 115 v, 400-2400 ;y. Sec: 6.5 v, 12 amp 
et. 250 v, 100 ma: 5 e, 2 amp $3.50 #9069: Pri: 115/80 v, 400-2600 cy. Sec: 650 vet. 50 ma: 6.3 vet, 2 amp: 5 vet, 2 amp $2.15 

352.7096: Pri: 115/80 v, 400-2410 cy. Sec: 2.5 v, 1.75 
amp, 3 KV ins; 5 y, 3 amp; 6.5 v, 6.5 amp: 6.5 v. 
1.2 amp $3.95 

KS 9607: Pri: 115 y, 400-2400 ey. Sec: 734 vet, 
177 ma, 1710 vet, 177 ma $5.95 

D-166333: Pri: 115 v, 400-2400 a. Sec: 8.3 v, 0.9 amp, 
7.7 v. 0.365 amp $2.79 

GE #7471957: Pri: 100/110/12)/130 v, 400-2400 cv. 
Sec: 2.5 y, 20 amp, HV Ins $4.85 

D-163254: Pd: 115 y, 400 cy. See: 6.3 v, 12 amp; 6.3 it, 
2 amp: 6.3 v, 1 amp. P/O AN/APQ-5 $5.85 

KS.9685: Pri: 115 y, 400-2400 cc. Sec; 6.4 vet. 7.5 
amp: 6.4 v, 3.8 amp; 6.4 v. 2.5 amp $4.35 PLATE XFMR: Pri: 115 y, 40) cy. Sec: 9800 v- or 
8600 v, @ 32 ma de $12.50 

#I2033, Plate Xfmr, Pri: 115 v, 800 cy. Sec: 4550 vet. 
250 ma. $7.95 

KS 9445, Pwr Xfmr: Pri: 115 it, 400-2400 cc. Sec: 592 
vet, 120 ma, 6.3 v, 8 amp: 5 v, 2 amp $3.50 

TB: -19 500 WATT NAVY 
TRANSMITTERS, 2 - 18 mc. 
AVAILABLE 10 NEW TRANS- 
MITTERS, 5 MOTOR GENERA- 
TOR SETS, 220 440 VAC.; 3 

MODULATOR UNITS FOR PHONE 
OPERATION; 50 SPARE OSCIL- 
LATOR UNITS. SEND FOR 

INFORMATION. 

30' SIGNAL CORPS RADIO 
MASTS 

anplete set for the erection of a full flat 
top antenna. Of rugged plymold con- 
struction telescoping into 3 ten -foot sec- 
tions for easy stowage and transporta- 
tion. A perfect set-up for getting out. 
Supplied complete: 2 complete masts. 
hardware, shipping crate. Shipping wt. 
approx. 300 lbs. Sig. Corps #2A289- 
223 -A. New $39.50 per set 

SCR 610 11-10 METER 
PORTABLE, MOBILE XMTR-RCVR. 
SCI} 610 portable transmitter -receiver, 27 to 
38.9 mc. crystal controlled, using FM for effi- 
cient operation. Unit consists of Xmtr-rcyr 
BC 659 and power supply PE 97 . operat- 
ing from 6 or 12 vdc. Slightly used, excellent 
condition. Less xtals $25.00 

GREAT TUBE VALUES 
01-A.... 9.45 7C4 1.00 836 1.15 
Iß24 4.85 7E5 1.00 837 1.95 
1H5 .55 7E6 .72 843 .59 
INS .69 IOY .60 860 15.00 
1T4 .69 12Á6 .35 861 40.00 
2C21 .69 12KSY... .65 874 1.95 
2C22 .69 12SF7.... .49 876 4.9S 
2221-A... 25.00 12SR7.... .72 1005 .35 
2222 25.00 158 1.40 1613 .95 
2226 2ßD7..... .7S 1619 .21 
2227 25. 30(Spec). .70 624 .85 
2231 25 4S (Spec). .59 1629 .35 
2232 25. 39/44.... .49 1961 5.00 
2J38 25.00 35/51.... .72 9002 .65 
2239 25.00 227A 3.8$ 9004 .47 
2255 25.00 225 8 80 CEQ 72.. 1.95 
3231..... 55.00 268-A 20.00 EF 50.... .79 
2X2/879.. .69 255-A 19.50 E-1148... .75 3ßP1.... 2.25 417A 25.00 F-127.... 20.00 
3C24 .60 530 90,00 FC 258A. 165.00 
3C30 .70 531 45.00 FC 271... 40.00 
3D6 .79 532 3,95 GL 562... 75.00 
3CP1/S1 . 3.50 559 4.00 GL 623... 75.00 
3D21 -A.. 1.50 562 90.00 GL 697.. 75.00 
3DP1.... 2.25 615 ,89 ML 100.. 60.00 
3EP1 .... 2.95 7C3 -A 7.00 OK 59... 65.00 
3FP7.... 1.20 704-A .75 OK 60... 65.00 
3GPI.... 3.50 705-A 2.85 OK 61... 65.00 
5BP1.... 1.20 707-B }20.00 OK 62... 65.00 

5CP1. . . . 

5BP4.... 4 
3..75 

95 
715-B. 
714ÁY.... 25.0012.00 RCA 

V'R91. 
932. 

.* 1.00 
.65 

. 

5FP7..... 3.50 720BY 50.00 VR 130... 1.25 
5JP2..... 8.00 721-A 3.60 VR 135... 1.25 
5230 39.50 723-A/B.. 12.50 VR 137... 1.25 
6ÁC7 1.00 724B 1.75 

VU U 120... 0... 1.00 
00 

6C4 .58 725-A.... 25.00 
6G. 2.00 726-A.... 15.00 WL 532.. 4.75 
6J6 1.60 800 2.25 WN 150.. 3.00 
6K7 .55 801-A.... 1.10 WT 260.. 5.00 
6L6GA 1.00 804 9.95 }With Cavity. 6ßC7..... .70 815 2.50 *Photocell. 

FT&R 101-A APPLIQUE 
Provides necessary balancing facilities for four wire 
repeater when used on two wire lines which may be 
voice -frequency telephone lines of open wire, or non - 

loaded or loaded cable. Std. 19" channel iron rack 
mtg. Price, new, complete with tech manual.... $54.0 

SB-19/GT CONSOLE 
Provides facilities for patching and monitoring network 
of lines for telephone intercom, radio reception, tele- 
graph reception, recording, etc. Complete central of ce 
supervising position $350.0 

EE -89A REPEATER 
Extends range of field telephone apparatus, such as 

EE -8 up to 25 miles, when inserted in a line New, 
with spare tube and instruction manual, less standard 
type batteries $21.50 

BC 686 LINE AMPLIFIER 
With magneto ringer, 3 -tube 25L6 amplifier. For local 

point-to-point telephone operation, remote operation 
of Phone Xmtr. remove reception of receiver output, 
monitoring facility. Requires only 24 vdc for tube 
"B" plus supply for full operation. 

New, less tubes, in wooden chest $18.50 
Per pair for 2 -way pt -to -pt operation $35.00 

F.T. & R. 102-B REPEATER EE -99 
May be used as Terminal or Intermediate Repeater. 20 

cycle ringing & DC Telegraph. Applicable on simplex 
operations. Monitoring facilities, equalizing facilities. 
Dry or storage battery operation. New $55.0 

Telephone switchboard lamp holders: 10 lamp holders 
per strip 4a 25 

COMMUNICATIONS EQUIPMENT CO. 
131-"E" LIBERTY ST., NEW YORK, N. Y. DIGBY 9-4125 
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RELAYS FOR IMMEDIATE SHIPMENT 

IN PRODUCTION QUANTITIES 
OR IN SINGLE LOTS FOR LAB EXPERIMENTS 

125 ohm coil. 

#88 - STRUTH- 
ERS DUNN CX 

1535-A 
S. P. S. T. Normally 
open. Makes at 12 
volts 50 M.A.; breaks 
at 6 volts 25 M.A.; 
240 ohm coil; Con- 
tacts rated at 20 am- 
pere; Power relay. 
Price 694 each 

#34-G.E. CR2791-B106C44 

#28 - R.B.M. 452-1312 
Dual Coil telephone type re- 
lay. Coils can be used singly. 
parallel or series, according to 
voltage available. Singly 
makes at 15 volts 120 M.A. In 
parallel makes 7% volts 60 
M.A. Can close with both 
coils and hold with one coil. 

4 -pole single throw; normally open. Con - 
2 amperes. Priced at only 490 each. 

#26 - 5587 
D.P.S.T. - Makes at 
11 volts 38 M.A. 
Breaks at 4 volts 10 
M.A. - Normally 
open. 375 ohm coil.- 
Contacts rated at 3 

amperes. Priced at 
only, each 390 

#37 - G.E. CR 2791- 
B109P36 

10000 ohms S.P.D.T. Makes 
at 90 volts 9 M.A. Breaks at 
70 volts 7 M.A. Sensitive re- 
lay for high voltage. Oper- 
ates very satisfactory up to 
220 volts D.C. Contacts 
rated at 3 amperes. Priced 
at only 790. Bargain 

Allen Bradley B5A Air- 
craft starting relay. 
Rated 24V 50 amp. 100 
ohm coil. Totally en- 
closed solenoid action. 

$1.35 each 

nl 

S.P.D.T. Double 
Break. Makes at 
11 volts 60 M.A. 
Breaks at 6 volts 
36 M.A. 180 ohm 
coil. Contacts 
rated at 10 am- 
peres. Priced at 
only 39e 

#92-Clare Bk -13 
.. P. S. T. Double 
break relay. Makes 
at 8 volts 100 M.A. 
Breaks at 6 volts 80 
M.A. 80 ohm coil. - Contacts rated at 10 

amp.nr. This relay comes mounted 
in a very handsome enclosed, two- 
piece metal case, as shown in 
photograph (aluminum case) dust - 
proof and simple to mount. Priced 
at only 494 

#23 - SOUNDER 
D. T. Thompson & Co. 

Type T44. 600 ohm coil. 
D.C. operating voltage 
10 to 50 volts, according 
to gap desired. Has no 
contacts. Could be used 
to operate small mag- 

netic valve on an elec- 
tro pneumatic control 
system. Makes a very 
good 110 volt A.C. 
buzzer. Priced at 

294 

#32 - CR2791- 
B106J3 

3 P.D.T. Makes at 11 volts 
58 M.A. Breaks at 6 volts 
26 M.A. 180 ohm coil. Con- 
tacts rated at 3 amperes. 
Priced at 494 

iima ma II I» ' - 
Bank of 10 Midget telephone relays. These are attached 
to rack with knurled thumb screws, thus easily removed 
from rack. Prices: 
Rack of 10-300 ohm coil make one-break none.. $3.25 
Rack of 10-300 ohm coil make two-break one $3.75 
All operate at much lower than rated 29V. 

Midget Guardian relay with cera- 
mic insulation for high voltage on 
contacts. Coil operates at 4V 100 
M.A. Rated at 6V one normally 
open 3 amp. contact. Special..390 

#25-G.E. 55530 
Makes 4 contacts; breaks 1 contact. 
Makes at 10 volts 60 M.A.; breaks at 8 volts 50 M.A. 300 ohm coil. 
Contacts rated at 3 amperes. These relays are priced so low, a 24 
volt power supply could be provided just to utilize them. 
Other miniature telephone type relays in stock as follows: 
GE 55530-150 ohm makes 3 breaks one Price .59 
GE 55251-300 ohm makes 1 breaks none Price .39 
Clare 16280-300 ohm makes 4 breaks none Price .59 
Clare 13415-120 ohm makes 2 breaks none Price . 9 

Guardian 73A71-5 ohm makes 1 breaks none Price .39 
Guardian 73A63-300 ohm makes 3 breaks two Price .59 
Guardian 73A69-300 ohm makes 2 breaks one Price .49 
Guardian 73A67-300 ohm makes 1 breaks none Price .39 
Cook -555226-300 ohm makes 2 breaks one Price .49 
Cook 55340-300 ohm makes 1 breaks one Prior .39 

#40 - LEACH TYPE 
1025 SNBF 

D.P.S.T. Normally closed. 
Makes at 17 volts 50 M.A.; 
breaks at 2 volts 3 M.A. 425 
ohm coil. Contacts rated at 10 
amperes. Priced at..494 each 

#28A - Polarized D.C. 
Micro Switch 

Normally closed operation. 
Heavy contacts, Quick, wide 
break. Has magnetic blowout 
to suppress arc. Contacts good 
for 8 amperes 110 volts D.C. 
Can he used on A.C. also. 
Special Price 694 each 

Very special Clare plug-in 
110V.A.C. 60 cycle. Makes two 
breaks one. Fast make and 
break $2.45 each 
Similar relay 6500 ohm D.C. 
same contrast $1.65 each 

Write Us Your 
Relay Requirements 

TERMS Net 30 
rated mfers and to 

schools. All shipments F.O.B. New 
York. 20% deposit on C.O.D. orders. 

EXCESS INVENTORY CORP. 
56 LISPENARD ST. 

ELECTRONICS DEPT. 

Tel. Walker 5-9135-9136 NEW YORK 13, N. Y. 
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MORE RELAYS AND OTHER LAB. COMPONENTS 

G.E. SOLENOID 
CONTACTOR 

440 V. A.C. or 110 D.C. Makes 
3-15 amp contacts and breaks 
one. G.E. number CR 2820-1746. 

Special Value, $3.45 

Special: Lab Assortment 
Any 10 relays at 10% 

discount from prices shown 

1 - This is a ---- full wave 
bridged selen- 
ium rectifier. 
Input 115 to 130 
A.C. Continuous 
duty. Output 15 
milliamperes at 
25 volts drop. 
Less than 25 
volt drop if 
less current is 

k, drawn. For in - 
st uments, re- 
lays, etc. 390 
each. 

G. E. CONTACTOR 
No. CR 5181 

4 normally open 20 amp contacts Plus two 
SPDT 5 amp hold any contacts, coil 110 
VAC. 60 cy (solenoid type) size 5"x3"x4" 
high. Adaptable for many power applica- 
tions where fast make and break is de- 
sired. Packed one to original GE carton. 

$4.80 each 

=28D - LEACH 7220 
The champ. Incredibly good. Pulls in at 
12 volts 1 amp, holds in at 12 volts 46 M.A. 
Dual, automatically changed coils. Rated 
24 volts 200 amperes. 

$1.95 

SELENIUM RECTIFIER, FUL'_-WAVE BRIDGE 

Up to 90 volt A. 
C. input. 20 
plate, output, 150 
m.a. continuous 
duty. Special 
$1.35 each. 

#2-THERMOSTAT G. E. 10 AMP. 

Adjustable to within 1°1'. in ; ange 135°F. to 
185°F, with scale and knob. Contacts 110 volt. 
Good for heating wax, compoun t, in tanks also 
oven control, ete. Priced at 594 ea. 

l'rìrr I at 104 each. 

#89-CANNON SOLENOID 
This item just must be seen and tested to be appreci- 
ated. At 6 volts, draws 1 1/3 ampere, has 1 pound 
pull at 's in. stroke; 2 pound pull at '4á in. stroke. At 
12 volts, draws 2-2/3 amperes, has 1 1 pound pull at 
3fr in. stroke; 4 pound pull at' in. stroke. At 24 volts 
(rated voltage), draws 5 amperes, has 2 pound pull at ' inch stroke; 8 pound pull at % in. stroke. Very 
compact, easily mounted Tapered shaft that goes clear 
through the back of the case when energized protruding r/a of an inch which would be :utn- 
cient to close a micro switch in addition to the mechanical functions above described. 694 ea. 

#85-G. E. THYRITE 
K-522332 (M) 

Diameter 3 in. Thickness ';íi in. Hole 
in. 

Good voltage regulator, 3rd harmonic 
generator. 

Current: 
5 ma. at 18 volts; 10 ma. at 23 volts. 

20 ma. at 29 volts; 40 ma. at 36 volts. 
Rating: 3 watts maximum in air. 
Priced at 256 each. 

We have sold these at $1, right along. 

#82-G. E. THYRITE 
K-8396832-1 

Diameter 17s". Thickness r'- ]Iole 1,! ". 
Good voltage regulator, 3rd hartnoric 
generator. 

Current: 5 ma. at 21 volts 
10 ma. at 24 volts 
20 ma. at 28 volts 
40 ma. at 33 volts 

Rating L 5 watt maximum in air.. 150 ea. 

WESTERN ELECTRIC #UR 1068 
Sensitive telephone relay 2600 ohm coil. Makes 3 and breaks 2 contacts. Rated 
48V. Minimum Oper. voltage 16V, 9 
M.A. Price $1.45 
Similar relay VR1066-600 ohm 81.15 

TERMINAL STRIP, 6 TERMINAL 
f. x 1" by 1" high 
overall, hard black 
bakelite moulded, 8 

x 32 brass studs, 12 
heavy, brass hex 
nuts, 6 lockwashers. 
Heavy or light 
wiring. Mounts flat, 
insulated for 5000 y. 14 Bakelite finger separate 
wires to each terminal allowing wires to enter either 
side without danger of shortening. Suitable for 
transmitters, indus. equip.; may be cut shorter 
cheaply.-price 110 each. 

#79A-HEATER 
VULCAN D5 

Ring 2" O.D., 1" I.D., jf" thick, 
fully armored, with upstanding 
porcelain bushing insulators lk" high 
for two terminal leads, 35W, 55V; 
designed for two in series on 110V. Excellent for small compound heat- 
ers, wax heaters, small enough to hold and pour from. Liquid -proof design, easily installed in any pot 
m ladle, small tank, stamping die. P iced at 100 each. 

#80-EDISON FIXED 
THERMOSTAT 

liernreticall\' 'a Explosion 
proof. 135 degrees Fahrenheit, 
normally closed. Opens above 135 
degrees. Sealed in glass. One 
ampere contacts. Fine for fire 
alarm system. Another 290 bar- 
gain. Lists for over $3.00. 

#76-60 DEGREE 
FAHRENHEIT 

THERMOSTAT 
Fixed thermostat. Closes at 
60 degrees and opens at 65 de- 
grees. 10 ampere contacts. 
Snap action. Made by Klixon. 
Excellent for auto heater con- 
trol. -We are closing these 
out at 220 each, less quantity 
discounts, 

EXCESS INVENTORY CO 
56 LISPENARD ST. 

ELECTRONICS DEPT. 
Tel. Walker 5-9135-9136 NEW YORK 13, N. Y. 
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SURPLUS BARGAINS NOW!! 
L & N -INDICATORS - 

CONTROLLERS -RECORDERS 

STANDARD D.C. POTENTIOMETER 
TYPE - MICROMAX - SERIAL NUM- 
BERS IN 4000 GROUP SERIES 

REBUILT . THOROUGHLY RECON- 
DITIONED ELECTRICALLY & MECHAN- 
ICALLY 

Model R INDICATING & 
RECORDING CONTROLLER 

10 

Single Point - Curve 
Drawing, Continuous 
Line Chart speed - 
one revolution in 24 
hours, One set adjust- 
able High & Low Con- 
tacts, 115 V AC Motor. 

RANGES: 
0- 800° F C/A 

700-1400° F C/A 
200-2000° F C/A 

Model S INDICATING & 
RECORDING CONTROLLER 

Single Point -Curve Draw- 
ing, Continuous Line 
One set adjustable High 
& Low contacts, 115 V 
AC Motor. 

RANGES: 
0-1000' F C/A 
0-1500° F C/A 
0-1800° F C/A 

200-2000° F C/A 
1000-2000° F C/A 

Model C SINGLE POINT CONTROLLER 
Non -Indicating, Non -Recording, Open type con- 
tacts for use with External relay, High -Common - 

Low Contacts for con- 
trolling, 115V AC Motor. 

RANGES: 
0-1500° F I/C 
0-1600° F C/A 
0-1800° F C/A 
0-2000° F C/A 

200-2000° F C/A 
800-2000° F C/A 

CAN BE CONVERTED FOR OTHER 
APPLICATIONS . A NUMBER OF 
SPECIAL TYPES ALSO AVAILABLE. 
SINGLE & TWO POINT BROWN 
RECORDER/CONTOLLERS . IN 
VARIOUS RANGES ... NEW & REBUILT 
. . . ARE ALSO IN STOCK 

INQUIRIES INVITED! 
GE TYPE DO 50 DC AMMETER 

50 MV FULL SCALE RECTANGULAR 334" x 
3", Barrel 2%4" DIAM, x 12" DEEP, MOUNT- 
ING HOLES 2%" x 2%" c. to c. 

SPECIAL SCALE, CAN BE USED WITH 
EXT. SHUNT FOR ANY RANGE, 

BAKELITE CASE 
A BUY! Price 10 for $27.50 

GE TYPE DO 50 DC VOLTMETER 
3 VOLTS FULL SCALE, 100 OHMS 1V, SPE- 

CIAL SCALE, SAME DIMENSIONS AS 
ABOVE, BAKELITE CASE 

A BUY! Price 10 for $27.50 

A SCOOP ON A 'SCOPE 
DUMONT Model 164-E 

3" CRT operates at 
accelerating potential 
of 1100 V -brilliant 
well-defined t r a c e, 
Vert amp voltage 
gain approx 43, horiz 
amp voltage gain ap- 
prox 55, Freq. range 
vert,&hor. amp both 
uniform ±3 DB from 
5-100,000 CPS Input 
impedance 1 megohm 
vert, .8 megohm hor. 
Operates 115 V, 40-60 
cycles. 

Price New $115.00 
Your Cost $77.50 

MICROVOLTER-FERRIS Model 20B 
.2 to 100,000 microvolts output, continuously 
variable 

. operates on 115 V. 60 cycle AC 
. push button selector for 18 frequencies 

from 455 K.t'. to 22 M.C.... with or without 
400 cycle 30'; modulation ... frequency may 
lie varied -±-2';, by screwdriver adjustment. 

Your Price $100.00 
BC 403E OSCILLOSCOPE 

Made for Signal Corps by RCA for use In 
SCR -270D Radar -Can be converted to other 
uses -A Gold Mine for Parts - Shipping 
Weight: 400 lbs -Without Cathode Ray Tube 
5BP4. NEW! $57.50 

HIGH VOLTAGE CAPACITORS 
1 MFD 20 KV DC 18"x13 %"x5" $25 00 

.1 MFD 26 KV DC-13'x7"x4" 9.85 
.001 MFD 50 KV DC-534e'x704'x"4" insulators 

4' dia. x 7' high 12.50 
Cap Volts 
Mfd. D.C. Height Width Length Price 

10 1000 5-7/8 x 1-3/4 x 3-7/8" $1.85 
4 1000 5-7/8 x 2-3/4 x 1-1/4' .85 
1 1000 3-5/7 x 2 x 1-1/16' .50 
I 500 2' x1-1/4" x 1-1/16' .25 

.25 1000 1-1/2 x l' x 3/4' .25 

RHEOSTAT 
Ohms Amps Size -Diem. 

.87 13 3 Sts" 
6 2 134' 

10 9.2 14' 
22 4.5-3.1 6' 
30 1.7- .9 234' 
32 2.4 334" 
40 1.12 2' 
50 1.11 2' 
75 3.5 6' 

100 1 3' 
200 .25 114" 
250 2.5- .51 0' 

Price 
$2.50 

1.75 
5.95 
6.50 
1.50 
4.95 
2.50 
2.50 
7.50 
2.95 
.75 

7.50 

HEINEMAN CIRCUIT BREAKER 
For use with low voltage, D.C., 100 Amps. 
Dimensions: 334" H x 4" D x 1" W 

$1.75 
15 Amp, 115 V AC, as is, Curve U-40, CAT 
0411 $1.75 
35 Amp, 120 V AC, Curve 2, CAT. A111 1510E- 

$1.75 
WHSE PORTABLE GALVANOMETER 

Type PX-12, Movement 7 
MA, special scale, solid con- 
necting terminals, contains 
a 1 Volt internal cell which 
can be easily removed for 
conversion to DC AMMETE- 
TERS & VOLTMETERS, 
,cith leather case and can- 
vas carrying strap. 

A buy at $4.95 

AGASTAT TIME DELAY RELAY 
Type ND -21, Diagram type, 24 V. mom. coil, 
SPDT, 0-5 sec. cont. duty, up to 15 sec. Inter- 
mittent duty. 
Dimensions 24" x 2%" x 4%" for 24 V. DC 
operation. 

Price $4.50 
STRUTHERS-DUNN RELAYS 

D.P.S.T., Normally open, 115 V, 60 Cycle, AC 
coil, 30 Amp. contacts, fibre base with 4 holes 
for mounting. Dimensions, 4%" L x 3" W x 
3%" H. 
A Real Buy At $2.50 

HIGH VOLTAGE TRANSFORMER 
GE Cat #7470609, can be enclosed with insula- 
tors 
PRI -115/230 V. 60/60 CYCLES 
SEC -14000 V., RATING 1.4 KVA 
Dimensions: 16" H x 12" W x 10" D. 
Shipping weight: 178 lbs. 

A buy at $45.00 

R. C. A. POWER TRANSFORMER 
PRI -440/220 V. fu CYCLI.:S 
SEC -125/115/105 V. at .8íi\'_1 
Bracket mounted, pri & sec terminal board. 
Dimensions: 5%" 1-1 x 74" W x 8" D, Ship- 
ping weight: approx 40 lbs. 

Your price $12.50 

STEP DOWN TRANSFORMERS SPECIAL 
Made by GE. heavy duty. considerable over - 
design, open frame, ideal for rectifier applica- 
tion, size: 3%" x 3%" x 4". 
PRI -115 Volts 60 Cycles 
SEC -15 V at 12 Amps 

Also available: SEC -10V at 10 Amps 
$3.75 

$3.75 

POWER TRANSFORMER 
PRI -440/220 V. 60 (`ycles 
S.EC-125/115/105 V., RATING .8KVA 
RCA Open construction. Bracket mounted, 
pri & sec terminal board. Overall dimensions: 
5%" H x 7%" W x 8" D. Mounting dimen- 
sions: 6%" x 5%". 

Price $12.50 

GE POWER TRANSFORMER STEP 
DOWN 

GE Type M Cat #61021, Enclosed, Size: 4- 
9/16" H x 4 7%" W x 12'rá " L. 
PRI -460 V 60 Cycles: SEC -115 V 
RATING -750 Watts 

$9.00 

TRANSTATS-.25KVA 
Type RH Input: 115 V 
±104% Output: 115 V. 
Made as a line voltage 
corrector ±10% of input 
voltage, or can be con- 
nected to give ± 20% of 
input 

Your price $6.50 

RATING 3KVA, MAX AMPS 26 
same as above, can also be reconnected to be 
used as an isolation type step down with vari- 
able secondary, Input: 115V, Output: 0-30V. 
at 30 Amps. 

Your price $18.00 

RATING 1.85 KVA, MAX AMPS 16 
same as above, can also be reconnected as 
isolation type transformer above Input 115 V, 
Output: 0-30 V, at 16 Amps. 

Your price $17.00 

DYNAMOTOR MADE BY G. E. 

INPUT _ì V D.C. 
O1" l'PLJT 1000 V 
D.C. CAPACITY 
350 MA 
With voltage reg- 
ulator box on top. 
Approx dimen- 
sions: 12" L x 6" 
Diaur. Weight: 30 
lbs. 

A buy at $5.75 

ALL PRICES INDICATED ARE FOB OUR WAREHOUSE NYC. SHIPMENTS WILL BE MADE VIA RAILWAY EXPRESS UNLESS SUFFICIENT 
POSTAGE IS INCLUDED OR OTHER INSTRUCTIONS ISSUED. WE WILL REFUND EXCESS POSTAGE IN STAMPS. 

POWERTRON Electrical Equipment Co. 
117 LAFAYETTE STREET 
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SURPLUS NEW EQUIPMENT 

PORTABLE TACHOMETER 
Multiple Range Continuous Indicating 

This unit is of the centrifugal mechanical type and 
is designed to show INSTANTANEOUSLY and 
CONTINUOUSLY the speed or change in speed of 
any revolving shaft or surface. No stop watch or 
other mechanism required. 

Three ranges in R.P.M. and three In F.P.M. 
Low Range 300-1,200 (Each division equals 

10 R.P.M.) 
Medium Range 1,000-4,000 tEach division equals 

10 R.P.M.) 
High Range 3,000-12,000 (Each division equals 

100 R.P.M.) 
Large open dial 4" diameter. 
Ruggedly constructed for heavy duty service. 
Ball bearing and oilless bearings -require no 
lubrication whatsoever. 
Readily portable -Fits neatly Into hand. 
Gear shift for selecting low. med., high ranges. 

Made by Jones Motorola, Stamford, Connecticut. 
Comes complete in blue velvet lined carrying case: 
7Ve"L x 4"H x 5"W. Your cost $24.50. 

PORTABLE 

A. C. 

AMMETERS 

WESTON 

MODEL 528 

DUAL RANGE 0-3 Amp. and 0-15 Amp. full scale for use on any frequency from 25 to 500 cycles. The ideal instrument for all commercial, industrial, experimental, home, radio, motor and general repair shop testing. Comes complete with a genuine leather, plushlined carrying rase and 
a pair of test leads. A very convenient pocket sized test meter. 1'rae t your cost..ONLY $12.50 

PORTABLE (CHRONOMETRIC) 
TACHOMETER 

Jaeger Watch Co. Model #43A-6 
Can be used for speeds up to 20.000 R.P.M. 
Can be used for lineal speed measurements to 
10.000 F.P.M. 
Ideally suited for testing the speeds of motors, 
particularly of fractional horse power, generators turbines, centrifugals, fans. etc. 
Very small Torque -requires practically no 
power to drive. 
Unequalled Readability 2" Open face dial -each 
division on large dial equals 10 R.P.M.: each 
division on small dial equals 1,000 R.P.M. 
Greatest Accuracy -meets Navy specifications - 
guaranteed to be within V2 of 1%. 
Results of test reading remain on dial until next 
test taken. 
Push button for automatic resetting. 
Complete with the following accessories. 
I -Large pointed rubber tip 
1 -Large hollow rubber tip. 
1-6" circumference Wheel tip 
I -Operating instructions. 

I -Temperature Correction chart. 
The combination of the above features will give 
accurately, within a few seconds, by direct reading. 
the R.P.M. of shafts or the lineal speeds of surfaces 
without any accessories or timing of any kind. Each 
unit comes complete in a red velvet lined carrying 
case 5"x3y2"xly2". Net List Price $70.00 
Your Cost $24.50 

Gasoline Heater 
Motorola 

Model GN -3-24 

An internal combustion type heater which will 
give 15,000 B.T.U. of heat per hour. Ideally suited 
for use with equipment, farms, boats, bungalows, 
cabins, trailers, work sheds, darkrooms, mobile 
equipment, transmitter stations, etc., and any place 
where a quick heat is required in volume. 
Very economical in operation -tank holds one gal- 
lon of gasoline which is sufficient for 6 hours 
operation. Uses any grade gasoline. 
This unit is designed primarily for aircraft installa- 
tion, 24-28 volts d.e.. but it can be readily adapted 
for a 115 or 230 volt 60 cycle power supply by use 
of a transformer and rectifier. Simple circuit dia- 
gram for adaption to 115 or 230 volt 60 cycle use 
supplied with each unit. Can he used on 32 volt 
farm or boat systems as is without the installation 
of additional transformers, etc. Power consumption 
approximately 75 to 100 watts. 
Takes very little space -can be readily stored when 
not in use -measures approximately 12 long x 9%s" 
high x 9%" wide, weighs only 30 lbs complete with 
all accessories. 
These units ave complete with exhaust pipe, 3" air 
duct elbow, control switch and cord, as illustrated, 
and are supplied with Technical Manual and Parts 
Catalog. 

SIMPLE TO INSTALL -SAFE TO USE - 
NO ODORS 

BRAND NEW -IN ORIGINAL CARTONS - 
READY TO USE 

Made by Galvin (Motorola) Mfg. Company. 

NET PRICE $22.50 

PORTABLE A.C. VOLTMETER 
WESTON MODEL 528 

DUAL RANGE 0-15 and 0-150 Volts for use on any frequency from 25 to 125 cycles. Complete with plushlined leather carrying ease and a pair of test leads. This Voltmeter, with the matching 
model Ammeter as illustrated above, makes an ideal pair of test meters for any mechanic to carry around in his tool box ONLY $9.50 Combination Offer: 528 Voltmeter 

528 Ammeter 
BOTH For $21.00 

COMBINATION OFFER 

150 VOLT A.C. METER 
Triplett 331 -JP, 31/2" Rd flush case 

30 AMP A. C. METER 
Triplett 331 -JP, 31/2" Rd flush case 

Both meters for $7.95 

SPECIAL 
JUST RECEIVED 

In addition to those panel meters listed in our 
December 'ad', we now offer the following items 
from stock: 
DECEIBEL METER -Weston 301 type 61. - 10 

to + 6, 334" rd fi bake ease, 6 MW 600 ohms, 
Zero DB = 1.9 volts. High speed type .29 - .35 
Seconds to final reading. Only 2-6% overthrow, 
5000 ohms at Zero DB, 16-50 Damping factor. 
Complete with external wire wound precision 
resistors to extend the range to any or all of the 
following ranges: - 20 to + 16 DB - 30 to + 26 DB - 40 to + 36 DB 

Ideal for sound and broadcasting applications 
(Quantity Available). Total List Price...$37.50 
Your Cost Only $11.50 

DECEIBEL METER-G.E. DO -46, - 10 to + 6 
DB, 334" rd fl bake case. Zero DB = 1.9 volts. 
Your Cost Only $8.95 

0-600 MA R.F., Weston 425. 334" rd fl bake 
case with ext thermocouple $ 9.50 

0-1 Amps R.F., GE 130-44, 3W' rd fl bake 
case $ 7.50 

0-2 Amps R.F., Weston 425, 3%" rd fl bake 
case $ 83 0 

0-2.5 Amps R.F., Weston 425, 3%" rd fl bake 
case $ 8.50 

0-3 Amps R.F., Weston 425, 334" rd fl bake 
case w ext thermocouple $11.50 

0-5 Amps R.F., Weston 425, 3%" rd fl bake 
case $ 8.50 

0-5 Amps R.F., GE DO -44. 3%" rd fi bake 
case $ 7.50 

50-0-50 Microampere DC, Gruen 3%" rd fi 
bake case, 570 ohms resist $ 6.50 

0-200 Microampere DC, WH NX-35, 334" rd 
fl bake case, 230 ohms resist MR35W200 
DCUA $ 8.50 

0-1 Milliamperes DC, WH NE -35, 3%" rd fi 
bake case, 53.7 ohms resist MR35WOO1 
DCMA $ 7.50 

.1-0-1.25 DC M.A., Aircraft type G-1 minia- 
ture meter, black se, 500 MV mvt., Bulova 
Watch Co., 1e" sq fl bake case 5 3.95 

INSULATION TESTER 
0.20 and 0-200 Megohms, full scale 
0- .5 and 0-5 Megohm, center scale 

The original unit. The Weston Model 796 Insula- 
tion Tester operated at a 500 volt test potential 
supplied by eight 67% volt batteries. This has 
been modified by us to utilize two 1% volt 
standard No. 8 dry cells and a vibrator power 
supply for the 500 volt test potential thereby 
eliminating the high replacement cost of bat- 
teries. Enclosed in a hardwood carrying case 
8WW"x9Wx8". The Weston Model 801, 434" Rect- 
angular 0-50 microampere meter guarantees 
extreme accuracy on all ranges. Surplus - 
New -Guaranteed. 

NET $39.50 

PORTABLE CURRENT TRANS- 
FORMER 

Weston Model 461 Type 4. This unit can be used 
with any precision 5 Amperes A.C. Meter to ex- 
tend the ranges of the meter to 50, 100, 200, 250. 
500 or 1000 Amperes A.C. Accuracy within 34 
of 1%: Normal Secondary Capacity = 15 VA: 
Binding Posts for 50 Ampere tap; Inserted pri- 
mary for 100. 200, 250. 500 and 1000 Amperes: 
Insulated for use up to 2500 volts. List Price 
$9N 

ET $35.00 $35.00 

ROTARY CONVERTER 
230 V. 1.5 Amps DC. 
110 V. 2.5 Amps 1 ph AC 100 P.F. 
.225 KVA 3600 R.P.M. 
Janette P CA -16-F. @ $55.00 

MOTOR GENERATOR 
230 V. 6.8 Amps DC Input 
1.25 KVA 120 V. 60 cycle Output 
3600 R.P.M. Allis Chambers 

@ $100.00 

All items are Surplus -New -Guaranteed. C.O.D.'s not sent unless accompanied by 25% Deposit. Orders accepted from rated concerns, public Institutions, etc., on open account. The above is only a partial listing of the many items we have in stock. Send for free circular. MANUFACTURERS, EXPORTERS, DEALERS -we invite your inquiries. NOTICE -We Repeat -all Items are Surplus -New -Guaranteed. All prices FOB, NY 

MARITIME SWITCHBOARD 
336 Canal Street Worth 4-8217 New York 13, N. Y. 

We carry a complete line of surplus new meters suit- 
able for every requirement, such as portable, panel, 
switchboard, laboratory standards, etc. 

OVER 50,000 METERS IN STOCK 
We also have in stock various surplus components, 
tubes, code keying and recording units, code training 
sets, tachometers, analyzers, tube testers, converters, 
precision resistors, current transformers, transmitters, 
receivers, condensers, and other electronic units, parts 
and accessories. 
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Finest of surplus 
at a fraction of cost PEAK ELECTRONICS CO. 

Industrials 
Schools - Labs 

SEILE 
Inventory Clearance 
Many Items Below 

Our Cost 

ORDER 
NOW AND 

SAVE 

Drastic Reductions. Prices 
SALE Return to Normal on Feb. 1st 

MISCELLANEOUS "99" BARGAINS 
.004 1000 WVDC Meas 9 for 5.99 
.01 600 v Micas 9 for .99 
24 v DC Relays 5 for .99 
.02 400 VDC Tubulars 15 for .99 
1000 Mfd 25 VDC Electrolytic 2 for .99 
25 Mfd 25 Volt Electrolytic Tub 6 for .99 
Jan 6 C 4 Tubes 4 for .99 
1000 Ohm 200 Watt Resistor 3 for .99 
2 Mfd 250 Vac Oil 5 for .99 
Shielded Littlefuse Holders II for .99 
3:1 PP Input Trans, Hermetic Seal 2 for .99 
.05 600 Vdc Oil Tubular 10 for .99 
Ceramic Beehive Insulators 25 for .99 
705A Sockets Ceramic 5 for .99 
10 Mmf Midget Variable Cond 4 for .99 
.002 3500 Vdc Micas 2 for .99 
50 Ohm 20 watt Adjustable Slider 5 for .99 
10K, 15K Potentiometers 6 for .99 
'/z Meg Potentiometers 4 for .99 
Ceramic Grid Caps for 866 6 for .99 
Jan 807 Tubes .99 
GE 1/25 Watt Neons 10 for .99 
Ceramic 4. 5 Prong Sockets.. 9 for .99 
Butterfly Cond. 2.11 Mmf Ball B'rngs 2 for .99 
6.3 V 10 Amp Trans., I10v/60 Prl., Hermetic 

Seal 1.99 
10 x 10 x 10 V 7 Amp Each. Pri 110/60, 

Amertran 3.99 
4300 V 4 ma pri 110/60 Hermetic Seal 7.99 
WE Silvered Adjustable Cap. .5.2.5 Mmf 

..6 for .99 
Weston 507 Rf Meters Less Thermo .99 
Allen Bradley '/, Meg Pots with Switch 

2 for .99 
1/40 Amo (250 ma) Littlefuses 15 for .99 
Ohmite 10 Ohm 20 Watt Resistors 12 for .99 
CD 16 Mfd 450 WV Elect. In can 3 fnr .99 

50 Mfd 50 Volt Electrolytic Tubular 5 for .99 
5v at 4A x 6.3v at 3A, 110/60 Pri 2.99 
4 Mfd 300 WV Oil Cond 4 for .99 
Corning Glass Slug Form and Variable Can 

5 for .99 
CD 1 x I x 1 Mfd 1200 VDC 2 for. .99 
I R C 220 Ohm 100 Watt Resist 4 for .99 
BZRS Micro Switches SPDT IO Amps for .99 
Midget Closed Circuit Jacks 7 for 
.0015 5% Silver Micas 9 for .99 
Helneman 5 Amp 110 Vac Circuit Bakers. .99 
Trimm Commercial Headphones Hi Imp.... 3.99 
GE Solenoid with Micro Switchs 24 v DC 

3 for .99 
HS 30 Earphones 2 for .99 
Solar .02 600 Vdc Dominoes 9 for .99 
Interlock Switch Spst 15 Amp 125 Vac 

4 for .99 
I Mfd 450 VDC Oil Tubular 9 for .99 
.25 Mfd 600 VDC Tubulars 9 for .9n 
.01 Micas 300 VDC 12 for .99 
Erie .0009 N 750 D Ceramicons IO fn. ,nn 

HIGH CURRENT PLATE TRANS. 
This plate transformer built to rigid Signal Coros 
spec. Input 118 volts. 25 to 60 cycles. Has 2 sepa- 
rate 118 volt primaries and can be used on 110 or 
220 volts. Secondary 800 volts center tapped at 775 
mills. Exceptional regulation even when loaded to 
900 mills! Fully cased -4 mtg holes. 37 lbs. net wt. 
6', x 61/4 x 71. Sale price. $5.95. 

FILAMENT TRANSFORMER 
Two separate 118 volt, 25 to 60 cycle primaries. 
Can be used on 110 or 220 volts. Secondary 5 
volts at 15 amps. Built to Signal Corps specs. 
Fully encased. 5 x 41/4 x 55. Net wt. 10 lbs. 
Now only $2.95. 

RECTIFIER TRANSFORMER 
2 separate 110 v primaries. Sec 70-75 v at 3 amps. 
35-37 v (pri in series). Fully cased. Now only 
$1.69 ea. 

GENERAL PURPOSE TRANSFORMER 
Ideal for Bias, Filament, Isolation Steodown. 
eto., 2 Isolated 110v pr. sec. 110v at 900 ma plu; 
6.3 @ 2 amp. Fully cased. Now $1.49 ea. 
Same as above but 6.3v 5 amp, 110v at 500 ma. 
$1.49 ea. 

90 

CHOKE BARGAINS 
6 Henry 45 MA 300 ohms 3 for 
8 Henry 75 MA 230 ohms 7 for 
8 Henry 160 MA 140 ohms 2 for 

10 Henry 200 MA 150 ohms 
1.5 Henry 250 MA 72 ohms 2 for 
10 Henry 350 MA 60 ohms 
6 Henry 550 MA 30 ohms 

4.3 Henry 620 MA 42 ohms 
10 Henry 750 MA 95 ohms 

.99 
09 

.99 
1.99:9 

3.99 
4.99 
5.99 

10.99 

35 WATT WIRE WOUND RESISTORS 
IDO -1500 -4K -5K -10K -15K -40K. Your choice 

6 for .99 

1% PRECISION WIRE WOUND 
RESISTORS 

2500. 5000. 8500, 50,000, 95,000 ohms. Your 
choice 6 for .99 

U. H. F. COAX. CONNECTORS 
831AP-UGI2U-UG2IU-UG-14U-UGI46U-UG-206U. 
Any type. 5 for .$99. 

METERS BARGAINS 
2" Gruen 0.3 v PC (I ma Basic) 
2" GE 0-1 Amp RF 
2' GE 0.1 ma (volt scale) 
2' GE 0-30 volts DC (I ma basic) 
2' GE 0-5 ma (amp scale) 
2' Westinghouse 0.250 volts DC 
2" Gruen 0.100 ma 
2" GE 0.30 amps DC 

1.99 ea 
ANY TYPE 

2" Weston 150-0-150 micro amps 
2" GE 0-500 ma 
3' Triplett 0-75 limps AC 
3" WE 0-80 ma DC 
3" Westinghouse 0-2 Ilia 
3" Westinghouse 0-20 Ma 
3" GE 0.15 ma 
3" Dejur 0-100 ma 

2.95 ea 
ANY TYPE 

3" Westinghouse 0-150 volts AC 
3" Westinghouse 0-50 amps AC 
3" GE 0-200 ma DC 

3.95 ea 

WESTINGHOUSE 
RUNNING TIME METER 

0-99,999.9 hours. 32/2" 
Square Bakelite Case, 110V 
60 Cycle, Brand New. $7.95 

WESTINGHOUSE 

Type MN Overcurrent Re- 
lay, Adjustable Form 250 
ma to 1 amp. External 
Push Button Reset. En- 
closed - in glass case. 
Hand calibrated adjust- 
ments, only $7.95 

Dunco Relay SPDT 6vac Coil 1 59 

Voltage Regulated Power Supply -Input 110 v. 60 
cy. Delivers 150 v. DC -Well filtered (3 chokes). 

H.V.-H. CURRENT PLATE TRANS. 
1500-0-1500 volts at 1.5 amps. Tapped at 1350 and 
1250. Pri. 110/220 volts 50/60 cycles in 2 Separate 

windings. Built to rigid 
Navy specs by Amertran. 
Suitable for broadcast 
transmitters, induction 
heating, etc. Continuous 
duly. 10 x 10 x 7. Swt 
125 lbs. Now $39.95. 

MEDIUM CURRENT PLATE 
Ac illustrated above. 1500.0-1500 volts at 600 ma. 
Pri. 110/220 v. 50/60 cycles. 8 x 8''/ x 7 s.w.t. 
:8 lbs. now 527.50 

PHASE SHIFT CAPACITOR 

4 Stator Single Rotor. 0.360 Degrees 
Rotation Now Only $2.45 each 

1-196-B SIGNAL GENERATOR 175-220 Mcs. 
With Tube and Carrying CASE, $5.95. 

STEPDOWN TRANSFORMER 
220/110 volts. 110 watts. Fully encased. 5tÁ x 
41/4 x 51/4. 110V. 69 cycle $2.49 each 

Precision 15 Meg. 1% Accuracy Resistor. 
Non -inductive, 1 watt, hermetically sealed 
in. glass. 10 for $2.50. 

VARIABLE CONDENSERS -CERAMIC 
INSULATIONS 

Midget T.ansmitting 
35 MMF $.39 73 MMF .3 SA 5.95 
250 MME .49 150 MMF .07SA .... .95 
225 MMF .59 Dual 250 .051 2.75 
APC 100 .29 Dual 250 .1 2.95 
APC 140 .35 125 MMC .07 .89 

CWI 60 AAG range calibrator and power sunnl" 
book. cables, etc. 29.50 

AMERTRAN RECTIFIER FILAMENT 
Trans, 2.5 V IO A Pri. 110 v. 60 cy. H.V. Insula. 
Lion. Cased 3 95 

FILAMENT TRANSFORMER 
6.3 v 21 amps. Hermetically sealed. 110 9 60 
cy. PrI $4.75 

AMERTRAN FILAMENT TRANS. 
5.25 volts at 2: amps. plus 2 x 7.75 v at 6 amps. 
Pri. 110 v 60 cy. H.V. Ins. 6" x 5'," x 41/2". 5.95. 

AN/APT 2 Radar 
Jammer 

425-750 mes. Contains 10 
tubes: 
(1)-807 (2)-703A (2)- 
6AC7 (2) - 6AG7- (2) - 
5R4GY (I) -2x2 (I) 981A 
Unit has blower motor and 
400 cycle Pwr supply com- 
plete with all tubes, etc.. 
BRAND NEW, Now 12.95 ea. 

50 Megohm 80 watt Resistor. IRC Type Mve..$1.49 
Advance DPDT I IOv/60 cy Antenna Relay. Ceramic 

insulation $2.49 
Swinging Choke .1/1 Amp, 11.5/1.7 Hy. 15 Ohms 

DC, H.V. Ins. Fully cased, Raytheon. Swt 
50 lbs. $24.50 ea. 

Amertran Voltage Control. 110/2209 60 cy Input. 
Output variable 100 to 130 volts, 8.5 
Amps $6.95 ea. 

WIRE WOUND RESISTORS 
5 Watt type AA, 20.25.50-200.470.2500- 

4000 ohms 09 ea. 
10 watt type AB, 25-40-84-400.470.1325 

1900-2000-4000 ohms .15 ea. 
20 watt type DG, 50-70-100.150-300.750 

1000-1500-2500.2700.5000.7500- 
10000.16000-20000-30000oh ms .20 ea. 

30 watt type DI, 100.150-2500.3000-4500- 
5300.7500.18000-40000 ohms .24 ea. 

HIGH VOLTAGE MICAS* * 
XR .0001 MMF 5 KV .75 
F2L .0005 MMF 5 KV .85 
F2L .001 MMF 5 KV 1.39 
F2L .0015 MMF 5 KV 1.69 
F2L .003 MMF 5 KV 1.90 
XS .005 MME 5 KV 2.50 

F3L .007 MMF 5 KV 2.75 
GI .00024 M M F 6 KV 4.50 
GI .001 MMF 6 KV 4.75 

F3L .002 MMF 6 KV 3.50 
F3L .0025 MMF 6 KV 3 60 
F3L .003 MMF 6 KV 3.75 
*MX .004 MME 6 KV 4.95 
F3L .0005 MMF 8 KV 2.90 
F3L .0006 MME 8 KV 3.00 
*PL .001 MMF 8 KV 4.95 
F3L .0015 MMF 8 KV 3.50 
F3L .002 MMF 8 KV 4.00 
F3L .0025 MMF 8 KV 4.50 
F3L .003 MME 8 KV 5.00 
F3L .01 MMF 8 KV 6.50 
F3L .004 MMF 8 KV 559 
F3L .005 MMF 8 KV 6.00 
*62 .005 MMF 10 KV 5.95 
*G2 .002 MMF I0KV 6.95 
G2 .001 IO KV 595 
XA .0005 M M F 12 KV 4.90 
G4.008 MME 12 KV 26.50 
'G4 .0033 MME 20 KV 22 50 
G4 .004 MMF 20 KV 24.50 
"G4 .001 MME 25 KV 32.50 

All ratings "working -voltage." 
Tolerance --5°é. Ceramic case. High current. 

MEGOHM METER 
Industrial Instruments Model 
L2AU 118/220 volts 60 cycle 
input. Direct reading from 
0.100000 megohms on 4" 
meter. Can be extended 
to 500000 megohms 
with external supply. 
Sloping hardwood 
Cabinet 15"x8"x10". 
Brand new with tub -s 
plus running spare 
parts Including extra 
tubes. Great value 
Now only $59.50. 

II 
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OIL CONDENSERS 
250 vac- .85 .I/.I mfd 7000 vdc-2.25 
150 vac- .49 .1 mfd 7500 vdc-1.95 
600 vdc- .29 I mfd 7500 vdc-9.25 
600 vdc- .39 4 mfd 8 kv dc -19.95 
600 vdc- .99 .01/.01 mfd 12 kv 
600 vdc- .79 dí`5.75 
600 vdc- .95 .005/.01 mfd 12 k 
600 vdc-I."s dc -5.50 

1000 vdc- .79 .03 mfd 16 kv dc -5.75 
1000 vdc- .95 .65 mfd 12.500 
1000 vdc-2.95 vdc-12.93 
1500 vdc-1.25 .75/.35 mfd 8/I6 
2000 vdc-I.45 kv -12.95 
4000 vdc-5.50 .02 mfd 20 k de -7 9.5 

3000 vdc-3,9.5 2 mfd 18 kv dc -59.50 
5000 vdc-4.50 

AMERTRAN 500 VOLT PLATE 
51/2" x 4.," cased - 

6 95 

Tremendous stocks on hand. Please send 
requests for quotas. Special quantity dis- 
counts. Price f.o.b. N. Y. 20% with order 
unless rated, balance C. O. D. Minimum 
order $5.00. 

PEAK ELECTRONICS CO 
188 Washington St., New York 7, N. Y. 

PHONE CO -7-6443 

DEPARTMENT EA 

SEND FOR BULLETIN 

234 
January, 7949 - ELECTRONICS 



9) SEARCHLIGHT SECTION (112 

ANNOUNCING! 
Greater Values Than Ever Before in Our 
New Larger Store At 189 Greenwich St., 
N. Y. 7. (Come in and Browse Around) 

1 K.W. POWER SUPPLY KIT 
2500-0-2500 Volts @ 500 MA 

or 
2000-0-2000 Volts @ 500 MA 

(oil -filled Xformer from BC610)$39.95 
1 -Swinging choke 14.95 
1 -Smoothing choke 7.95 
1 -Filament Xformer 9.95 
2-2 Mfd., 3000 v. Condensers, ea 3.45 
2-872A Tubes each 1.95 
2 -Plate Caps for 872A each .20 
2 -Sockets for 872A each 1.19 
2 -Hash Filter Chokes. 

.79 
All parts New! Reduced to 

J 

SELENIUM RECTIFIERS 
Full Wave Bridge Type 

INPUT OUTPUT 
up to 18v AC up to 12v DC 34 Amp. 
up to 18v AC up to 12v DC 1 Amp. 
up to 18v AC up to 12v DC 5 Amp. 
up to 18v AC up to 12v DC 10 Amp. 
up to 18v AC up to 12v DC 15 Amp. 
up to 18v AC up to 12v DC 30 Amp. 
up to 36v AC up to 28v DC 1 Amp. 
up to 38v AC up to 28v DC 5 Amp. 
up to 36v AC up to 28v DC 10 Amp. 
up to 36v AC up to 28v DC 15 Amp. 
up to 115v AC up to 100v DC .25 Amp. 
up to 115v AC up to 100v DC .8 Amp. 
up to 115v AC up to 100v DC 5 Amp. 
up to 115v AC up to 100v DC 3 Amp. 

$0.98 
1.95 
4.45 
7.45 
9.95 

14.95 
3.45 
7.45 

12.45 
18.95 
2.95 
6.95 

19.95 
12.95 

OIL CONDENSERS 
NATIONALLY ADVERTISED BRANDS 

All Ratings D. C. 
2x.lmfd. 600v $9.35 lmfd. 2000v $0.95 

.25mfd. 800v .35 2mfd. 2000v 1.75 
.bmfd. 600v .35 4mfd. 2000v 3.75 
lmfd. 800v .35 15mfd. 2000v 4.95 
2mfd. 800v .35 4mfd. 2500v 3.98 
4mfd. 600v .60 2mfd. 2500v 2.49 
8mfd. 600v 1.10 1mfd. 2500v 1.25 

lOmfd. 600v 1.15 25mfd. 2500v 1.45 
3x.lmfd. 1000v .45 bmfd. 2500v 1.75 

.25mfd. 1000v .45 05mfd. 3000v 1.95 
lmfd. 1000v .60 1mfd. 3000v 2.25 
2mfd. 1000v .70 .25mfd. 3000v 2.65 
4mfd. 1000v .90 lmfd. 3000v 3.50 
8mfd. 1000v 1.95 12mfd. 3000v 6.95 

lOmfd. 1000v 2.10 2mfd. 4000v 5.95 
15mfd. 1000v 2.25 lmfd. 5000v 4.95 
20mfd. 1000v 2.95 .1mfd. 7000v 2.95 
24mfd. 1500v 6.95 3mfd. 4000v 6.95 
.1mfd. 1750v .89 2mfd. 3000v 3.45 
lmfd. 2000v .95 2x.lmfd. 7000v 3.25 

.25mfd. 2000v 1.05 .02mfd. 12000v 9.95 
.8mfd. 2000v 1.15 .02mfd. 20000v 11.95 

HIGH CAPACITY CONDENSERS 
10,000 mfd.-25 WVDC $6.95 
2x3500 mfd.-25 WVDC 3.45 
2500 mfd.-3 VDC .39 
3000 mfd.-25 WV DC 2.49 
2x1250 mfd.-10 VDC 1.25 
1000 mfd.-15 WVDC .99 
200 mfd.-35 VDC .59 
100 mfd.-50 WVDC .49 
4x10 mfd.-400 VDC .89 
4000 mfd.-18 WVDC 1.95 
4000 mfd.-25 WVDC 2.95 
4000 mfd.-30 WVDC 3.25 

FILTER 
H I -VOLTAGE 

CHOKES 
INSULATION 

8 by @ 550 ma $7.95 325 by @ 3 ma $3.45 
8 by @ 300 ma 3.95 1 hy @ 800 ma 14.99 
25 by @ 160 ma.... 3.49 10 by @ 250 ma 2.45 
12 hy @ 150 ma.... 10 hy @ 200 ma 1.98 
30 by @ 70 ma 1.39 10/20 @ 85 ma.. .. 1.59 
.05 by @ 15 amps 7.95 15 by @'125 ma.... 1.49 
1 by @ 5 amps 6.95 15 hy @1100 ma.... 1.39 

4 by 2 600 ma 5.95 3 by.@ 507ma .29 
200 by O 10 ma.... 3.49 30 by Dual @ 20 ma. 1.49 
600 lay 3ma 3.49 8/30 by @ 250 ma.. 3.50 
085hy @ 2.5A 2.49 10 hy @ 100 ma.... 1.29 

RADIO TUBES 
NEW! STANDARD BRANDS! 
1B24 35.95 726A $4.50 1LN5 3.79 
1B26 4.95 800 1.69 1Q5GT .95 
1B29 .89 801A .49 1R5 .79 
1N21 .59 802 2.95 194 .69 
1N23 .59 803 3.75 185 .59 
1N34 1.60 805 3.95 1T4 .59 
IP24 .89 807 1.19 3Q4 .59 
2 AP 1 2.39 808 1.95 3Q5 .69 
2C22 .19 809 1.98 384 .59 
2C26 .29 810 4.89 5Y4GT .49 
2C40 .74 811 1.49 6A7 .59 
2C44 1.29 812 1.39 6A8GT .59 
2C46 3.75 813 5.25 6AG5 i .79 
2D21 1.19 814 2.75 6AG7' .98 
2221 12.45 815 1.45 6B4G' .95 
2222 12.95 816 1.10 6BG6G 1.49 
2226 9.95 826 .49 6C6 .49 
2231 11.49 829B 2.89 6D6 .49 
2232 14.75 832A 2.49 6F5GT .49 
2236 24.95 833A 29.50 8F6GT .49 
2237 18.95 836 .79 6F6 .59 
2738 14.75 837 1.49 6H6GT .39 
2239 18.95 838 2.95 6250T .42 
2240 18.95 841 .50 625 .55 
2246 18.95 843 .39 627GT .55 
2249 26.95 845 3.29 6K6GT .49 
2251 69.50 851 17.95 6K7GT .55 
2254B 18.95 860 1.98 6L60 .95 
2255 18.95 861 11.95 6L6 1.23 
2K25 24.95 865 .79 6L7 .79 
2K28 6.95 866A .85 6Q7GT .55 
2V3G .79 866JR 1.10 6SA7GT .49 
2X2 .27 869B 18.75 6SC7 .55 
3AP1 2.39 874 .69 6SF5GT .59 
3BP1 1.39 876 .39 6SH7 .49 
3B22 .59 878 1.29 68J7GT .49 
3B24 .69 884 .79 8SK7GT .49 
3B26 .89 885 .78 6SL7GT .59 
30P1 2.95 902P1 5.95 6SNIGT .59 
3C22 19.95 905 4.95 68Q70T .49 
3C23 2.49 923 .69 6V6GT .59 
3(324 .29 954 .24 8X5GT .59 
3(330 .59 955 .35 7A8 .69 
3C31 1.49 956 .45 7B7 .69 
3DP1 2.25 957 .24 7C5 .59 
3D21A 1.50 958 .35 7C6 .59 
3E29 3.39 1611 .98 7F7 .49 
4824 2.25 1613 .59 7Y4 .49 
4E27 12.95 1616 .75 12A8GT .63 
5AP4 4.75 1619 .21 12AT6 .49 
5BP 1 1.10 1622 1.59 12A138 .75 
5BP4 2.45 1624 .85 12BA8 .59 
5CP 1 2.95 1625 .19 12BE6 .59 
5D21 18.95 1626 .25 12J50T .49 
5FP7 .85 1629 .17 1227GT .49 
52P1 11.95 1630 3.95 12K7GT .49 
5229 18.95 1638 .69 12Q7GT .59 
5230 18.95 1654 1.98 12SA7GT .49 
5LP1 11.95 1851 .89 128F5GT .49 
5R4GY .89 2050 .75 128F70T .59 
5T4 .69 2051 .45 128270T .49 
5174G .45 8005 2.29 12SK7GT .49 
5V4 .72 8011 .65 12SQ7GT .49 
5X4 .59 8012 1.98 12SR7GT .49 
5Y3 .35 8013 .89 14A7 .69 
5Z3 .55 8014 6.95 14B6 .69 
534 .79 8018 1.39 14Q7 .69 
6AB7 .95 8020 .89 24A .49 
6AC7 .59 8025 3.45 25LBGT .49 
6AK5 .89 9001 .39 2535 .47 
6AL5 .59 9002 .35 25Z6GT .45 
6C4 .25 9003 .35 26 .45 
6134 1.29 9004 .29 27 .49 
624 5.49 9005 .39 30 Spec .39 
636 .89 90116 .29 32L7GT 1.19 
6Q5G 1.25 CK1005 .29 35/51 .59 
7EP4 17.95 CK1006 .69 35A5 .59 
10Y .39 CK1090 1.49 351,6GT .49 
12A6 .25 EF50 .50 35W4 .39 
12DP7 13.95 F123A 12.95 35Y4 .69 
12GP7 12.95 F127A 17.50 3533 .57 
15E .89 F128A 69.50 35Z5GT .39 
15R .89 F660 39.50 36 .79 
75TL 2.49 FG81A 4.75 41 .52 
100TH 9.95 F0105 7.95 42 .49 
211 .35 F0238B 39.50 43 .52 
227A 3.75 0L146 10.95 45 .52 
23113 1.49 GL605 39.50 47 .74 
249C 1.75 GL697 29.50 50A5 .89 
250TH 19.49 HY75 1.25 50135 .59 
304TL .72 13Y815 .49 50L6GT .49 
304TH 3.39 ML100 29.50 50Y6GT .59 
316A .35 ML101. 39.50 56 .54 
327A 4.95 ML502 99.50 59 .95 
350B 1.95 VR75 .89 701.70T 1.29 
368AS 1.79 V1190 .65 71A .59 
371B .99 VR105 .65 75 .52 
450TH 29.95 VR150 .65 78 .49 
527A 4.89 VT127A 2.49 77 .49 
531 2.50 VU111 .49 78 .49 
559 .75 0Z4 .59 80 .35 
703A 2.95 1A5GT .49 81 1.55 
705A 1.65 1A7GT .59 82 .89 
706CY 18.95 1H50T .54 83 .89 
714AY 6.95 1N5GT .59 83V .89 
715B 8.95 1LA4 .95 84 .59 
715C 18.95 1 LA6 .95 89 .69 
717A .59 1LB4 .95 717L70T 1.15 
721A .59 1LC6 .95 117P7GT 1.15 
723A/B 5.49 1LD5 .95 11733 .49 
724A/B 1.75 ILF.3 .95 117Z6GT .69 
725A 7.45 1LH4 .79 

ANNOUNCING! 
The Opening of Our New Larger 

Quarters at 189 Greenwich St., N. Y. 7 
(Street Level Store) 

500 WATT POWER SUPPLY KIT 
(Ideal for BC -191 & BC -375E) 

1-Transformer-Pri: 105/250v 
60 cyc in 5v Steps 
Sec: 1120-0-1120v @ 500 MA 
21/2. C I a 10 AMP: 

12r a !4 AMt" 
17v (gi 2%s AMI 
32v @ .025 AMPS.. $32.50 

2 -Filter Chokes @ $7.95 ea 15.90 
2 -Condensers 3 Mfd @ 2000v 

DC @ $4.45 ea 8.90 
2-866 Tubes @ $.89 ea 1.78 
2 -Plate Caps Ceramic @ $.20 

ea .40 
2 -Sockets @ $.20 ea .40 
1 Pair Hash Filter Chokes 

.79 
Extra Special Buy $49.50 

TRANSFORMER -115 V. 60 Cy. 
HI -VOLTAGE INSULATION 

3710v @ 10 ma.; 2x235v @ 3A $9.95 
2500v @ 15 ma 6.50 
2500v @ 4 ma.; 2%v @ 2A. 6.3v @ 1 amp 7.95 
2150v @ 15 ma 5.50 
1750v @ 4 ma.; 6.3v @ 3A 6.50 
1800v @ 4 ma.; 700v CT @ 150 ma.; 6.3v 

@ 9A 7.95 
525-0-525v @ 60 ma.; 925v @ 10 ma.; 2x5v 

0 3A; 6.3v @ 3.6A; 6.3v 0 2A; 6.3v @ 1A 7.95 
515-0-515v @ 175 ma.; 5v @ 3A; 2.5v O 5A 5.95 
500-0-500v @ 25 ma.; 262-0-262v 0 55 

ma.; 6.3v @ lA; 2x5v @ 2A 4.49 
500-0-500v @ 100 ma.; 5v CT (t9 3A 4.95 
450-0-450 @ 300 ma, 140-0-140 0 100 ma. 

36v @ lA, 6.3v @ 5A, 5v @ 3A, 110/220 
Dual. Pri 8.95 

425-0-425 @ 200 ma. 150-0-150 (r3 100 
ma.;40v ®1A;6.3v 05A;5v 03A;110/ 
Dual Pri. tapped 7.50 

400-315-0-100-315v ® 200 ma.; 2.5v 0 2A; 
bv @ 3A; 6.3v 0 9A; 6.3v; 9A 6.50 

400-0-400v @ 200 ma.; 5v 0 3A 4.95 
350-0-350v @ 150 ma.; 5v O 3A; 8.3v @ 

6A; 78v @ lA 4.95 
385-0-385-550v @ 200 ma.; 23¡v 2A; 5v 

350@-0'-350vß@v15@0 ma bvI® 3A/28.3v ® 
7.95 

7.5A; 6.3v O 3A 4.99 
350-0-350v @ 35 ma 1.45 
340-0-340v O 300 ma.; 1540v O 5 ma 5.95 
335-0-335v (Id 60 ma.; 5v O 3A; 8.3v O¡2A 

0-13-17-21-23v 0 70 ma. -PRI. 110/220 4.95 
325-0-325v 0 120 ma.; 10v O 5A; 5v 0 7A 3.49 

300-0-300v 0 65 ma.; 2x5v @ 2A; 6.3v O 
23§A; 6.3v O lA 3.49 

250-0-250v 0 100 ma.; 2:6.3v @ 4A; 6.3v 
@ 5A; 6.3v 0 lA 4.95 

150-0-150 O 80 ma.; 150 @ 40 ma.; 6.3v @ 
3.5A; 6.3v O lA 1.98 

150v 0 55A; 150v @ 2.13A; 5v @ 5A 5.95 
120-0-120v O 50 ma .98 
80-0-80v 0 225 ma.; 5v @ 2A; 5v @ 4A 3.95 
24v O 6A 3.50 
3x18v O 2A 3.95 
13.5v CT 0 3.25A 2.95 
3x10.3v 0 7A; CT 9.95 
12.6v CT ® 10A; 11v CT @ 6.5A 7.95 
3x6.3v O lA; 2x6.3v 0 2A; 10v CT (utj 10A; r 

12.6v CT 0 lA 4.95 
6.3v' @ I2A; 6.3v @ 2A; 115v @ 1A 3.95 
6.3v (Ol 10A; 6.3v 0 lA 3.50 
6.3v. 0 lA; 23Fjv 0 2A 3.45 
5v O 20A; Dual 110v PRI 3.49 
6.3v 21XA; 6.3v 0 2A; 23§v 0 2A 5.95 
5v -190A $17.50 6.3v 0 lA..... .98 
5v -115A 14.95 8v CT 1A. ... . .98 
2.5v!@ 20A 3.49 .6v 15ARMS 2.98 
6.3v;,CT @ 3A; 5v CT @ 4A 4.25 

All Tubes 9 c r - ºe except 
% or open fila - 

tenets, Shorts 
and broken 
glus, for which 

heck before 
shipment. 
Please spec ice 
how to ship 

RADIO HAM SHACK Inc. 
189 GREENWICH STREET . NEW YORK, N. Y. 

All Prices Subject to 
Change Without Notice 

All merchandise guaranteed. Mail 
orders promptly filled. All prices 
F.O.B. New York City. Send money 
order or check. Shipping charges 
sent C.O.D. Minimum order $5.00. 
20% Deposit required with all 
orders. 
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TRANSTAT VOLTAGE REGULATOR 

Max KVA Output 
Single Phase 50-60 Cycles 
Fixed Winding 115 Volts 
Commutator Range 0-115 Volts 
Max. Amperage 100 
With reconnection for 220 V. Opera- 
tion: Max. Amperage 50 

This Transtat has wide application to con- 
trol temperature, motor speed, illumina- 
tion, rectifier output, filament supply. 
voltage compensation, instrument calibra- 
tion, and general testing and laboratory 
use, 
Net weight 134 Lbs. Dim. 25" W x 16" D 
x 174" H (Exclusive 8" shaft extension) 
Brand New $75.00 

11.5 

MOTOR GENERATORS 
Brand New War Surplus Machines Built by 
Allis Chalmers Co. to U. S. Navy Specifica- 
tions. 
Input: 115V. D.C. at 14 amps., 3600 rpm. 
Output: 120V A.C., 60 CY. 1 ph. at 10.4 

amps. 1000 Watts continuous duty. Ball 
bearings. 

Splashproof: Fully enclosed. Centrifugal 
starter. 

Frequency adjustable to load. 
Length 26"; Width 127/s"; Height 13". 

Price $97.50 
Same machine but for 230V. D. C. input. 

Price $125.00 

SHOCK MOUNTS 

A B C D E 
A. Lord #20, 3" x 3" x 1%" 
B. U. S. Rubber #5150 C 

114 
lys" x 

.40 
2sy" x 

30 
C. Lord #15 2%" x 2%" x 114 .25 
D. Lord #10 11" x 14e" x %" 10 
E. Lord #3 1%" x 1t/," x %" 10 

BRAND NEW 

DYNAMOTORS -500 Watts 
Navy Type CAJO-211444 

Input: 105-130 Volts D.C., 6 amps. Output 
13 or 26 Volts D.C. (26 V. at 20 amps. 
in series or 13 V. at 40 amps. in parallel). 
Designed for radio use, fully R.F. filtered, 
complete with separate Square D line 
switch box. 

BRAND NEW $59.50 

-1N -ONE" 

CRYSTAL UNITS 

ACTUAL SIZE 
COVER CU7AWAY 
70 SNOW /NIER/OR 

Each unit contains two 3/4" sq. crys- 
tals differing in frequency by 455 k.c. 
The following combinations are avail- 
able: 

Kilocycles Kilocycles 
(1183.0 and 1638.0) (4287.5 and 4742.5) 
(2407.0 and 2862.0) (4310.0 and 4765.0) 
(2457.0 and 2912.0) (4360.0 and 4815.0) 
(2481.0 and 2936.0) (4435.0 and 4890.0) 
(2530.0 and 2985.0) (4702.5 and 5157.5) 
(2539.0 and 2994.0) (4713.0 and 5168.0) 
(2560.0 and 3015.0) (4930.0 and 5385.0) 
(2562.5 and 3017.5) (4935.0 and 5390.0) 
(2915.0 and 3370.0) (4975.0 and 5430.0) 
(2945.0 and 3400.0) (5080.0 and 5535.0) 
(3820.0 and 4275.0) (5217.0 and 5672.0) 
(3860.0 and 4315.0) (5235.0 and 5690.0) 
(4002.5 and 4457.5) (5490.0 and 5945.0) 
(4175.0 and 4630.0) (5835.0 and 6290.0) 
(4205.0 and 4660.0) (6485.0 and 6940.0) 
(4242.5 and 4697.5) (6515.0 and 6970.0) 

All above units are brand new, indi- 
viduálly packed with frequencies 
marked on containers and with manu- 
facturer's inspection tags attached. 
Priced at a fraction of the cost of the 
holder alone. Brand new $1.95 
3 prong Micalex sockets for above crystal 
units 50C each 

i PARABOLOIDS 
Ideal for microwave experimental work. 
Spun Magnesium dishes 
Reinforced Perimeter 
171/2" Diameter x 4" Deep 
Two sets mounting brackets on rear 
Open center hole 11/2" x is/s" 

Per Pair, Brand New ... $8.75 

All prices indicated are 
F O B Tuckahoe, New 
York. Shipments will be 
made via Railway Ex- 

press unless other in- 
structions issued. 

Raytheon RECTICHARGERS 
Input: 115 
volts AC, 60 
cy., I Ph.. . 

Output: 48 v. 
DC at 3 am- 
peres regulat- 
ed and ad- justable. 
Charges 23 to 
21 cell battery 
or may be 
used direct as 
battery elimi- 
nator. 
The Raytheon 
R e cticharger 
is designed to 
supply current 
at constant 
voltage to any 
load within its 
rating, and in addition to supply current to a storage battery connected across its load, of suffi- cient amount to maintain full charge. The function of the battery is to supply surge current due to sudden changes in load and 

to supply current above the rating of the .Recticharger for temporary overload, and 
to act as a "stand-by" source of power in event of commercial power failure. 

BRAND NEW .... $69.50 

STEPDOWN 
TRANSFORMERS 

Input: 115 V. 60 cycles. 
Output: 20 V., at 10 amps. 
Also tapped at 6V., for pilot 
light. Ideal for Selenium Rec- 
tifier Applications, etc. 

Brand New $2.45 

SELENIUM 
RECTIFIER 
Bridge Type 

Input: :33 V. Al'. 
Output: 28 V. DC., 1.1 Amps. 

Brand New $2.75 

L!NEAR SAWTOOTH 
POTENTIOMETER 

W.E. No. HS 15138 
IThe d -c potentiometer consista of 

a closed type die-cast aluminum 
alloy frame consisting of a con- tinuous resistance winding to 
which electric power is supplied 
through two fixed taps 180 de- 
grees apart. Two rotating brushes 
(180 degrees apart and bearing 
on the resistance winding) and 
two take-off brushes are provided 
for the output voltage. Varying the position of the brushes varies the output volt- age in accordance with a linear sawtooth wave. The potentiometer is excited with 24 -volt direct current, is arranged for panel or bracket mount- ing, is »Proximately 3-11/16 inches in diameter, 

3 inches deep, 4y, inches long, and has an approxi- mate weight of one pound. External connections 
are made through a standard AN type connector. 

Brand New $5.75 

ACME HI-VOLT TRANSFORMERS 
Primary: 115 V., 60 cycles. 
Secondary: 8000 V., C.T., 800 V.A. 

Brand new in sealed cans.... $27.50 

MERCURY CONTACT RELAY 
Western Electric D-168479 

For applications in all types of high speed switching devices. 
Long service life, high operating speeds. Large current and volt- 
age handling capacity, uniform and constant operating charac- 
teristics under adverse atmospheric conditions. Hermetically - 
sealed mercury -wetted contacts in gas -filled glass envelope. Free 
from moisture, dirt, corrosion and atmospheric pressure. Single 
pole double throw contacts. 
7000 hours life at 60 operations per second. Two coils of 700 
ohms, and 3300 ohms. Operating current. coils series aiding -6.6 
mils. Release current. coils series aiding -5.2 mils. Four sage 
Technical Data nn request. 
Brand New in Original Cartons, $4.75 

ELECTRONICRAFT 
INC. 

5 WAVERLY PLACE TUCKAHOE 7. N. Y. 
PHONE: TUCKAHOE 3-0044 

All merchandise guaran- 
teed. Immediate delivery, 
subject to prior sale. 

All Prices Subject to 
Change Without Notice 

u 
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tit) SEARCHLIGHT SECTION (31, 

HARD -TO -GET PARTS 
AT REAL SAVINGS!iTHAT 

CAPACITORS POWER RESISTORS 

OIL FILLED 200 WATT -55c 
MFD V.D.C. Price MFD V.D.C. Price 10,0000 40012 2500 

2,000 300 150 
160 WATT -47c 

.03 2002 

RG 8/U NEW -UNUSED 

52 OHM 

COAXIAL CABLE 
4c A FOOT 

500-2,510 feet $40.00.per M 
3,000-5,000 feet 35.00 per M 
5,300-10,000 feet 30.00 per M 
10,500-20,000 feet 27.50 per M 
over 20,000 feet 25.00 per M 

No charge for reels. 

COAXIAL FITTINGS 

Hood 100 Socket 400 Plug 400 Angle Adapter 
S0.239 PL -259 200 
83 -IR 83-ISP M-359 

83-IAP 
PL259A, 83-1SPN, 83-1J, UG21U, UG22U, 
UGI3U, UG27U, UG281 U assembled with short 

piece of 11G 58U 400 each 
UGSSU Baby "N" Plugs 400 each 

STEEL JUNCTION BOX 
Water -tight, 14 ga. steel. 17"x25"x61/2". 
type brass hinge on lid. 50 lb 

CHOKE 
400 MA. 12 Henry 90 Ohms, 6,000 V.D.C. Test. 

Hermetically Sealed. 41/2" x 5%" x 434 ", 12 
lb. $3.85 

Screw 
$2.95 

PRECISION 
RESISTORS 
Any Order For 

100 pieces 10% Off 
1000 pieces 20% Off 

I4 WATT -25c 
6.682 12.3211 16.3712 123.82 414.32 

10.48 13.02 20. 147.5 75 
10.84 13.52 62.54 220.4 2193 
11.25 13.89 79.81 301.8 10,000 
11.74 14.98 105.8 366.6 59,148 

I2 
,2502 11.12 
.334 13.15 
.502 46 
.557 52 
.627 55.1 
.76 75 

1.01 97.8 
1.53 125 
2.04 180 
2.25 210 

1 WATT -30c 
1.0112 5.212 1,2502 9,00011 
2.58 10.1 3,300 18,000 
3.39 10.9 5,000 20,000 
5.05 270 7,000 50,000 

WATT -25c 
2352 4,45112 
260 5,000 
270 5,900 
298.3 6,500 
400 7,000 
723.1 7,500 

2.500 8,000 
2,850 8,500 
3,427 10,000 
4,000 14,825 

1 WATT -40c 

15,0002 
15,750 
17,000 
20,000 
25,000 
30,000 

100,000 
150,000 

55,0002 
65,000 
70,000 
75,000 

100,0002 128, 00012 180,0002 470,00012 52 5, 000 2 120,000 130,000 250,000 500,000 600,000 
125,000 160,000 320,000 522,000 700,000 

1 Megohm, 1 Watt, 1%-65c; 59/0-40c 

MINIMUM ORDER $3 

.1 25,000 $17.95 .2 

.012 25.000 6.20 (2,200 
16.000 5.75 1 

f.375%16,000 and 10 
.75% 8,000(dual) 14.95 8 

1 7,500 12.50 
1 7,500 1.95 
.1-.1 7,000 2.45 
.1 7,000 1.85 
.02-.02 7,000 1.65 
.1 6,000 1.75 
03-.03 6,000 1.65 

1 6,000 8.50 
.01 5.000 1.35 
.25 3.000 1.75 

750 V.A.0 
V.D.C.) 
2,000 
1,000 
1,000 

4 1,500 
3 1.000 
2 1,000 

.05 1,000 
.1 800 

10 600 
4 600 
2 0 
1 500 
5 500 

.49 

.95 
1.75 
1.50 
1.00 
.80 
.65 
.29 
.40 

1.35 
.69 
.39 
.29 
.24 

POSTAGE STAMP MICAS 
5mmf 62mmf 220mmf 525*mmt 
8.2 66" 300* 560 
10 88 360 650 
22 70 390* 680" 
30" 82" 400 750 
33 90 430" 800 
39 100 470 820" 
47 110" 488* .001mfd 
50 120" 500* .0012 
56 150" 510* .0013" 
60 180* 
*Silver Mica 

Price schedule 
SIIMF to .001MFD 50 -Sliver Mica 
U012MFD to .0027MFD 70 --Silver Mica 
.U029MFD to .0068MFD 120 -Silver Mica 

.O1MFD 

.0015mtd 

.002" 

.0022" 
.0027" 
.003* 
.0033" 
.0039* 
.0068* 
.01 

260p 

180 0 

PULSE TRANSFORMERS 
X 143T 2, UTAH, core -'9s" x ÿy" x 1/4", 3 wind- 

ings, open frame, capable of shortest pulses 
$1.50 

X 124 T2, UTAH, marked 9262 or 9280, small 
gray case lys" high x 11/e" x 3" with two 
6-32 mtg. studs. Ratio 1:1:1, hypersil core 

$1.50 
Spec. -10, 111, Chicago Transformer equivalent 

of 9262 $1.50 
134 -BW, Westinghouse, core -1%" x %" x 7h", 

4 windings open frame $1.50 
7472407, GE, core 3" a 1%" x 3/16", 2 wind- 

ings (0.6 ohm and 0.08 ohm DC) $1.25 
80G16, GE $1.25 
13161310. Western Electric, cased 1%" dia. x 

1%" high, impedance ratio 120 to 2350 ohms, 
molybdenum Permalloy tape core. Frequency 
response 50 Kc to 4 Mc 52.00 

D 466638, W. E., cased 1,14" x 114" x 21/2", 2 
semitorridal windings, 150 turns ea. of two 
windings, used in portable oscilloscope 51.25 

352-7250-2A, cased 15/16" dia. x 1%" high, DC 
10 ohm, 334 ohm sine wave response 140 cy. 
to 175 Kc $1.25 

352-7251-2A, similar to above but for shorter 
pulses $1.25 

300 KVA GE 7557296, 50 ohm pulse cable con- 
nection; 3,850 V. in 17,300 V. out. (250 KVA 
@ t/4 micro second) $15.00 

800 KVA GE 7710417, 50 ohms pulse cable con- 
nection, 450 ohm output, 9500 volt input, 
28000 volt pk. output, Bifllar $19.50 

TRANSFORMERS 
Pri. 115 V., 60 Cyc. Sec. 24 V., 10 A. en- 
cased $4.75. Lots of 10 $45.00 
Pri. 115 V., 60 Cyc, Sec. 5 V., 60 A., 5,000 

V. insulation $ 6.75 

FILAMENT 
TRANSFORMER 

WESTINGHOUSE #6D4298 
Tested at 34,000 volts 

Pri. 115 V. A. C., 60 Cyc. Sec. 5V 
@ 6.5 Amp. 

ONLY $8.50 

DELAY NETWORKS. 1400 ohm, in small cana (look 
lïke I.F.I made up with cerandcans and R.F. chokes. 
Ideal for making pulse generators, etc. 

T113-approx. 1.2 micro second delay 850 
T114-approx. 2.2 micro second delay 851 
T115 -similar to T114 with tap brought out 850 

All Orders f.o.b. PHILA., Pa. 

L L L,[tilie u ra urtue oo, 
Arch St. Cor. Croskey, Philadelphia 3, Pa. Telephone Rittenhouse 6-4927 

150 WATT -44c 
25,00011 1,5002 40012 
8,000 600 40 

100 WATT -95c 
Ohmite Non -inductive 

5,00012 3,5000 2,5000 1,5002 25011 
4,000 3,000 2.000 750 200 

BLEEDER RESISTOR 
Two 200 Watt Ohmite in series, total res. 
18,0002. Res. between taps, 4,5042, 2,20011. 
10,7002, 6002 51.76 

TUBE SOCKETS 
Octal (SS8) 84 
7 pin miniature 140 
Acorn ceramic 144 
829 ceramic 294 
14 pin cathode ray 400 

BC 1072 A IFF X'MITTER 
in MAPLE CHEST I15 V. 2600 cvc: 

POWER SUPPLY gives: 0-5000 v.d.c. (canoe 
control) 312 v.d.c., 700 v.d.c., 8.3 vac. (Also con- 
tains; 11 tubes 625, 826, 6SN7, 5U4G. eta), 

KV. meter. Blower, Condensers and many other fnl parts too numerous to list. Shipping 
_15 lbs. 

Only (slightly used) $22.50 

rrnfer dials, 2%" dia. 0-100 in 360°, black with silver marks, thumblock, For BC221....5.85 

UNIVERSAL JOINT 
ALUMINUM 

11/e' ions x'/z" 0.D. 1/4" ID 

35c 

ALLEN SET SCREWS 
4-40x1/8 8-32x1/8 I(1 -32x1/4 
4-40x3/16 8-32x3/16 1í4-20x1/2 
6-32x1/8 8-32x5/16 
All sizes $1.50 per C 

Wrapped -BALL BEARINGS -New 
Mfg. ID OD Width Price 

Fafnit33KSE 3/16' 1 2' 5/32' 250 Fafnir 38K 5/18' 7/8" 9/32' 450 
Timken 1/2" 1 3 8' 7/16' 850 
ND5202C13M 1/2' 1 3/8' 1 3/8' (dual) 1.25 
ND 88503 43/84' 1 37,64" 21/32" 1.00 
MRC 206SF 1 5/32' 2 7/16' 5/8' 1.25 
Fafnir 545 2 1/6" 2 5/8' 15/32' L00 

NEEDLE BEARINGS 
B88 1/2' wide 1/2" 11/16' 250 
B108 1/2' wide 5'8' 13/16' 300 
GB34% 1/4' wide 3/16' 11/32' 250 

Glyptel-cement, 1 quart cans GE #1286 $ 75 
Gallon cans $ 2.50 
5 gallon cans $11.00 
HARDWARE ASSORTMENT- (mostly brass) -screws, nuts, washers, solder lugs.3 lbs. $1.00 

Mounting Brackets -(Bakelite) for selsyns and 
differential, shown Mow250 pair 

SELSYNS 

115 V.. 60 Cyc., 3%» dia. x 
l'airs for Remote Control. 
Also 50 V., 50 (`vi., $4.75 pair. 

ONLY 
$7.25 pair 

#C78248 
434" body. Used in 

SELSYN 
DIFFERENTIAL 

#C78249 
ONLY 
$2.25 ea, 

115V., 60 Cyc. 
.e.I between two #C78248's as dampener. Can 

1 converted to a 3600 RPM Motor in 10 Minutes. 
conversion sheet supplied. 

Also 50 V., 50 Cyc., $1.50 ea. 
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IMMEDIATE 
i 

. 

DELIVERY 
, ''/ ,. ... 

/i,.r, 

tle 

Remote Position 
Indicating System 

6-12 v. 60 cycles 5 inch indicator with 0 to 
360° dial. Heavy duty transmitter. Stock 

#SA -115. Price $9.95 per system 

LP -21 -LM Compass Loops 

New , 
l:.s 

Stock #SA -29. 

Price $9.50 each 

Original 
Cartons 

GYRO 
SERVO 
UNIT 

Pioneer 12800-1-D. 115v. 400 cy. Low 
inertia motor and follow-up Autosyn. 
Stock #SA -160 Price $9.50 each 

Sperry A-5 Amplifier Rack -644890. 
Contains Weston 350-450 cy. freq. meter 
and 0-130 volt voltmeter. Mounting for 
associated amplifiers. 

Stock #SA -183 Price $8.95 each 

Phase Shift Capacitor - 4 stator single 
rotor 0-360° phase shift, (Use in complex 
wave synthesis.) Stock #SA -114. 

Price $4.75 ea. 

AUTOSYNS 
Pioneer Types 

AY -1, AY -14, 

AY -20, AY -30, 

AY -54D, 2320, 

and AY -101D. 

Prices on 
request 

DYNAMOTOR 

D-101. 27 v. DC in @ 1.5 
amps. DC output 285 v. @ 

.060 amps. Stock #SA -137. Price $1.50 ea. 

SWEEP GENERATOR CAPACITOR 

41 Hi -speed bearings. Split 
stator. Silver plated coaxial 
type. 5-10 mmf. 

Stock #SA -167. Price $2.75 each. 

TWX Pot -199. 

Write for complete listing, 
or call ARmory 4-3366 

4 Godwin Ave. 

AC -SERVO -MOTORS 

Pioneer-CK-2 and 10047-2A for 400 cy Kollsman-776-01 for 400 cycles. Diehl-FP-25-3, FPE-25-11 (CDA-211052) and ZP-105-14 for 60 cycles. 
Prices on Request 

DC SERVO MOTORS 
G.E. 10 RPM DC 
Motor 5BA 10FJ12 

Output 40 lb. in 
at 10 rpm. 24 v. 
@ 1.1 amps. 
Series -wound #2 wire reversible. 

(Housing is Common Lead) 
Ideal for relay servo -systems. Stock #SA - 
17. Price $8.75 each. 

C-1 Autopilot Servo Unit -28 v. DC shunt motor. 2250 rpm. 2 magnetic clutches, reduction gear, differential and 2 magnetic brakes. Output shaft 15 rpm. Torque 225 
in/lbs. 

Stock #SA -180 Price $19.50 each 

Elinco B-64 DC Servo Unit -80 v. DC max. armature voltage, 27.5 v. field. 1/165 h.p. 
3100 rpm. Field current 200 ma. Armature current 200 ma. at normal torque. 

Stock #SA -211 Price $12.50 each 

Adcock Antenna-Two 8 ft. rotating beam half sections with mast and tuner. 3-24 mc. Ideal for fixed station DF work. 
Made for the F.B.I. Limited quantity. 

Special Price $49.50 each 

ALSO /N STOCK 
MECHANICAL DIFFERENTIALS 

SINUSOIDAL POTENTIOMETERS 
SINE COSINE GENERATORS 
ARMY ORDNANCE SELSYNS 

PIONEER TORQUE UNITS 

INVERTERS 
AIRCRAFT TACHOMETER SYSTEMS 

AMPLIDYNES-MAGNESYNS 
SERVO AMPLIFIERS 

GYROS-AUTOPILOTS 

INVERTER SPECIAL 
Holtzer-Cabot MG -153 

New-Perfect $99.50 ea. 
New-Surface Damages 59.50 ea. 

NOTE 
All merchandise is new and guaran- 
teed to meet original manufacturer's 
specifications. Delivery from stock. 

PRODUCTS CO. 
Incorporated 

Surplus Division 

MICROWAVE 
ANTENNA- 

AS-217A/APG 15B. 
12 Cm dipole and 13 
inch Parabola housed 
in weatherproof Ra- 
dome 16" diam. 24 v. 
DC spinner motor for 
conic scan. Stock 
#SA -95. Shipping wt. 
70 lbs. 

Price $9.50 ea. 

r$t""'v<ï9 

MAGNESYNS 
Pioneer CL -3 

Use as transmitter or in- 
dicator on 26 v. 400 cy. 
or 52 v. 800 cy. May be 
used as indicator with 

360 potentiometer on DC. 
Stock #SA -6 Price $1.95 each 

tary inverter 
Stock #5-22 

Compass System 
Kollsman remote trans- 
mitter and indicator for 
operation on 26 v. 400 
cycles from vibrator or ro - 

power source. 
Special Price $6.95 each 

G.E. Servo Amplifier-2CV1C1 
Aircraft amplidyne control amplifier, 115 
volt 400 cycles. Two channel. Uses 2 
6SN7GT and 4 6V6GT tubes. Supplied less 
tubes. Stock #SA -168 Price $9.50 each 
Edison Time Delay Relay-Vacuum sealed 
1n glass. s.p.s.t. contacts normally closed. 
30 v. 7 second delay to open. Many experi- 
mental applications. 

Special Price Two for $2.00 

SYNCH ROS 
Navy Types 

1G, 1F, 1CT, 5G, 5F, SCT, 
5DG, 5HCT, 5SF, 51-15F, 
6DG, 7G, etc. 

Prices on Request 

eft 
Blower Assembly 

MX-215/APG 
John Oster C -2P -1L 
28 v. DC. 7000 RPM 
1/100 H.P. #2 L -R 
Blower. 

Stock #SA -202. Price $4.00 each 

110 RPM MOTOR 
G.E. 5BA10J18D, 27 v. @ 0.7 amps. 1 oz/ft. 
torque, 1%" diam. x 3%" lg. Operates on 
AC or DC. Stock #SA -98. 

Include 15i 
for P.P. 

and handling 
Price 

$2.95 ea. net 

Open account shipments 
to rated concerns. 

All prices F.O.B. Paterson, N. J. 

Paterson, N. J. 
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SPAnnoy Brand New and: Fully Guaranteed 

i 

SYNCHROS 
If Special Repeater, 115 volts, 400 cy- 

cle. Will operate on 60 cycle at re- 
duced voltage.-Price $15.00 each 
net. 

1 CT Control Transformer, 90/55 volts, 
60 cycle.-Price $22.50 each net. 

2J 1 G 1 Control Transformer, 57.5/57.5 
volts, 400 cycle.-Price $2.00 each 
net. 

2J 1 H 1 Selsyn Differential Generator, 
57.5/57.5 volts, 400 cycle.-Price 
$3.25 each net. 

5G Generator, 115 volts, 60 cycle.- 
Price $25.00 each net. 

W. E. KS -5950-L2, Size 5 Generator, 
115 volts, 400 cycle.-Price $3.50 
each net. 

Size 5 Generator, Army Ordnance 
Drawing No. C-78414, 115 volts, 60 
cycle.-Price $14.00 each net. 

PIONEER AUTOSYNS 
AYI, 26 volts, 400 cycle.-Price $4.00 

each net. 
AY20, 26 volts, 400 cycle.-Price 

$5.50 each net. 
AY30, 26 volts, 400 cycle.-Price 

$10.00 each net. 
AY31, 26 volts, 400 cycle. Shaft ex- 

tends from both ends.-Price $10.00 
each net. 

AY38, 26 volts, 400 cycle. Shaft ex- 
tends from both ends.-Price $10.00 
each net. 

PIONEER PRECISION AUTOSYNS 
AY101D, new with calibration curve. 

PRICE-WRITE OR CALL FOR 
SPECIAL QUANTITY PRICES 

AY131D, new with calibration curve. 
-Price $35.00 each net. 

GENERAL ELECTRIC D. C. SELSYNS 
8TJ9-PDN Transmitter, 24 volts.- 

Price $3.00 each net. 
8DJ11-PCY Indicator, 24 volts. Dial 

marked -10° to -}-65°.-Price 
$4.00 each net. 

8DJ 1 l -PCY Indicator, 24 volts. Dial 
marked 0 to 360°.-Price $6.50 
each net. 

PIONEER TORQUE UNITS 
Type 12602-1-A.-Price $30.00 each 

net. 
Type 12606-1-A.-Price $35.00 each 

net. 
Type 12627-1-A.-Price $70.00 each 

net. 

PIONEER TORQUE UNIT AMPLIFIER 
Type 12073-1-A.-Price $17.50 each 

net. 

RATE GENERATORS 

PM2, Electric Indicator Company, 
.0175 V. per R. P. M.-Price $7.25 
each net. 

FI6, Electric Indicator Company, two- 
phase, 22 V. per phase at 1800 
R. P. M.-Price $12.00 each net. 

J36A, Eastern Air Devices, .02 V. per 
R.P.M. Price $9.00 each net. 

INVERTERS 

12117-4, Pioneer. Input 24 volts D. C. 
Output 26 volts, 400 cycle.-Price 
$15.00 each net. 

12117, Pioneer. Input 12 volts D. C. 
Output 26 volts, 400 cycle.-Price 
$17.00 each net. 

12123-1-A, Pioneer. Input 24 volts 
D. C. Output 115 volts, 400 cycle, 
3 phase. Voltage and frequency 
regulated. 100 V. A.-Price $75.00 
each net. 

153F, Holtzer Cabot. Input 24 volts 
D. C. Output 26 volts, 400 cycle, 
250 V. A., and 115 volts, 400 cycle, 
3 phase, 750 V. A. Voltage and fre- 
quency regulated.-Price $150.00 
each net. 

WG750, Wincharger, PU 16. Input 24 
volts D. C. Output 115 volts, 400 
cycle, 1 phase, 6.5 amps. Voltage 
and frequency regulated.-Price 
$35.00 each net. 

149H, Holtzer Cabot. Input 28 volts 
at 44 amps. Output 26 volts at 
250 V. A. 400 cycle and 115 volts 
at 500 V. A. 400 cycle.-Price 
$39.00 each net. 

149F, Holtzer Cabot. Input 28 volts at 
36 amps. Output 26 volts at 250 
V. A. 400 cycle and 115 volts at 
500 V. A. 400 cycle.-Price $29.00 
each net. 

SPERRY PHASE ADAPTER 

Type 661102, 115 volts, 400 cycle. 
Used for operating 3 phase equip- 
ment from a single phase source.- 
Price $6.50 each net. 

SINE -COSINE GENERATORS 
(Resolvers) 

FJE 43-9, Diehl, 115 volts, 400 cycle. 
-Price $20.00 each net. 

D. C. ALNICO FIELD MOTORS 

5067127, Delco, 27 V., 250 R. P. M.- 
Price $2.90 each net. 

5069600, Delco, 27 V., 250 R. P. M.- 
Price $4.00 each net. 

5069466, Delco, 27 V., 10,000 R. P. M. 
-Price $3.00 each net. 

WRITE FOR COMPLETE LISTINGS 

D. C. MOTORS 
5069625, Delco Constant Speed, 27 

volts, 120 R. P. M. Built-in reduction 
gears and governor.-Price $4.25 
each net. 

A-7155, Delco Constant Speed Shunt 
Motor, 27 volts, 2.4 amps., 3600 
R. P. M., 1/30 H. P. Built-in gov- 
ernor.-Price $6.25 each net. 

5BA1 OJ 18D, General Electric, 27 volts, 
0.7 amps., 110 R. P. M.-Price 
$2.90 each net. 

5066665, Delco Shunt Motor 27 volts, 
4000 R. P. M. Reversible, flange 
mounted.-Price $4.50 each net. 

C -28P -1A, John Oster Shunt Motor, 27 
volts, 0.7 amps., 7000 R. P. M., 
1/100 H. P.-Price $3.75 each net. 

A. C. MOTORS 
5071930 Delco, 115 volts, 60 cycle, 

7000 R. P. M.-Price $4.50 each 
net. 

36228, Hayden Timing Motor, 115 
volts, 60 cycle, 1 R. P. M.-Price 
$2.85 each net. 

SERVO MOTORS 
CK1, Pioneer, 2 phase, 400 cycle.- 

Price $10.00 each net. 
CK2, Pioneer, 2 phase, 400 cycle.- 

Price $4.50 each net. 
FPE-25-11, Diehl, Low -Inertia, 75 to 

115 V., 60 cycle, 2 phase.-Price 
$16.00 each net. 

FP -25-2, Diehl, Low -Inertia 20 volts, 
60 cycle, 2 phase.-Price $9.00 each 
net. 

FP -25-3, Diehl, Low -Inertia 20 volts, 
60 cycle, 2 phase.-Price $9.00 
each net. 

GYROS 
Schwein Free & Rate Gyro type 45600. 

Consists of two 28 volt D. C. con- 
stant speed gyros. Size 8" x 4.25" 
x 4.25".-Price $10.00 each net. 

Schwein Free & Rote Gyro, type 46800. 
Same as above except later design.- 
Price $11.00 each net. 

Sperry A5 Directional Gyro Part No. 
656029, 115 volts 400 cycle, 3 
phase.-Price $17.50 each net. 

Sperry A5 Vertical Gyro. Part No. 
644841, 115 volts 400 cycle 
phase.-Price $20.00 each net. 

Sperry A5 Amplifier Rack Part No. 
644890. Contains Weston Frequency 
Meter. 350 to 450 cycle and 400 cy- 
cle, 0 to 130 voltmeter.-Price 
$10.00 each net. 

Sperry A5 Control Unit Part No. 
644836.-Price $7.50 each net. 

Sperry A5 Azimuth Follow -Up Ampli- 
fier Part No. 656030. With tube. 
-Price $5.50 each net. 

Pioneer Type 12800-1-D Gyro Servo 
Unit. 115 volts 400 cycle, 3 phase. 
-Price $15.00 each net. 

Norden Type M7 Vertical Gyro. 26 
volts D. C.-Price $20.00 each net. 

Norden Type M7 Servo Motor. 26 volts 
D. C. Price $20.00 each net. 

INSTRUMENT ASSOCIATES 
147-57 4I st AVENUE Telephone INdependence 3-1919 FLUSHING, N. Y. 
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SURPLUS ELECTRONICS - CLEARANCE SALE!! ! 

FREQUENCY 
METER 

TS -69, AP 
Frequency range 403 me 
to 1,000 mc, continuous. 
Ideal for labs, schools, 
or tor hams experiment- 
ing with eqpt. tor civil- 
ian phone band. Black - 
crackle finished metal 
case, dim: 6"x6""22", 
contains variable length 
coax resonating cavity 
with crystal rectifiers 
and 0-200 microam- 
meter, Veeder - Root 
counter and calibration 
charts insure extreme 
precision. Telescopic an- 
tenna, and coax line 
probe, with metal carry- 
ing case for entire equip- 
ment. New equipment. 

COMPLETE, EACH 
$42.50 

REGULAR STOCK SPECIALS! 
5 -Meter Walkie-Talkie 

Model BC -322 Transceiver; simple, popu- 
lar communications unit. Freq. range 52- 
65 mc. Uses only two tubes, types 33 and 
30. Includes a 5 mc. crystal in a crystal 
calibrator circuit. Range 5 to 50 miles, de- 
pending upon location and altitude. Oper- 
ates from single battery block (not sup- 
plied) available from mfr., or other 
sources. Supplied with handset and tele- 
scoping antenna. Excellent condition. 
PRICE. EACH $22.95 

DECK ENTRANCE INSULATORS 
Bowl and Flange Type 

Manufactured by OHlu ltltASS CO. for 
Army and Navy use. Has heavy galvan- 
ized metal flange 8%" diameter, porce- 
lain bowl set in rubber gaskets, top bell is 
61/4" in diameter. Brass feed-thru rod 
111/2" long. Insulation distance between 
top bell and flange is 42". Individually 
packed in cartons. Quantities available. 
New, price each, $2.75. Spare porcelain 
bowl, only, each $ 75 

32 VDC TO 110 AC CONVERTER 
Mfd. by Kato Engineering, for marine or 
farm installation. Rotary type, compact 
and ruggedly built for continuous duty. 
Rubber shock mounting on filter case, 
with complete input and output filtering. 
Output 110 volts, 60 cycles AC, .225 KVA, 
but will operate efficiently on loads up to 
300 watts. New units only. PRICE, 
EACH, $39.95. Quantities, 10 or more, 
each $32.00 

AMPLIDYNE MG SET 
MOTOR 110/220, 60 C.A.C. 

For Automatic or Remote Control of 
heavy equipment. Mfd. by General Elec- 
tric. Generator is Type V-5875677, motor 
73AB58; Navy type CG-21ABU. Genera- 
tor delivers 250 volts DC, 375 watts. 
Motor -115 or 230 volts. 1 -phase, 60 cycles 
AC, rated at % HP RPM -1725. Includes 
capacitor for starting, and instructions 
for 115 or 230 volt connections. Genera- 
tor section can be removed, and entire 
assembly shortened to make valuable 1 
H.P. AC motor, PRICE, EACH $60.00 

Phone 
LOngocre 4-4490-1 

All Prices F.O.B. 

MISCELLANEOUS SPECIALS 
al'Q2 Transmitter, only, with tubes. Al- 
most New. Each $37.50 
SN-APQ5 Synchronizer, with tubes. Al- most New. EACH $37.50 
TA -12B 4 -Channel Aircraft Transmitters. 
less dynamotor and accessories, but with 
tubes. Excellent condition. EACH $40.00 
BC -620 FM Transmitter -Receiver. Mobile 
or portable unit main part of SCR -510. 
NEW, with tubes and complete crystals but less accessories or power supply (op- erates from batteries or vibrator power supply). Export packed. 
PRICE EACH $50.00 
BC -603, 604, 683, 684, Transmitters, Re- ceivers. Main components of SCR -508, 
528, and 608, 628 FM mobile installations. Dynamotor and tubes supplied. 
PRICE, New BC -603 Receiver, w/dyna- 
motor, tubes $40.00 
PRICE, New BC -604 Transmitter, wv/dy- namotor, tubes, crystals $50.00 
BC -683 Receiver, New w/dynamotor and tubes. EACH $40.00 
BC -684 Transmitter, New w/dynamotor, 
tubes and crystals. EACH $50.00 
SB-23/GTA-2, Large Airport Switchboard. With separate power supply (SB-14/GT) 
operates from 110V, AC, 50-60 cycles, to charge telephone batteries and operate switchboard. Both in handsome metal cabinets, approx. 50" high, 30" wide and 
22" deep. New eqpt. 
PRICE. per Switchboard and Power Sup - 
Ply $300A0 - RADAR - 
TREMENDOUS ASSORTMENT 
Hundreds of major radar components, 
mostly for navy types, includes power 
transformers, wave -guides, plumbing of all 
sorts, magnetrons, cavity chambers, echo 
boxes, connectors, antennas. Complete SF 
and SF -1 spares in original factory cases. 
Inspection invited, or write us your re- 
quirements. 
SF RADAR, NEW and Complete, in 
original cases with operating spares. 
PRICE, Complete $2500.00 
SF -1 RADAR SPARES only, this equip- ment in addition to above. All NEW major units, with tubes, transformers, 
capacitors, etc. PRICE, COMPLETE SET 
SPARES $775.00 
SF RADAR SPARES, all NEW contain- 
ing all important components for Model 
SF. PRICE, COMPLETE SET $500.00 

SNOOPERSCOPE INFRA -RED 
IMAGE CONVERTER TUBE! 

This is the tube that enabled our combat 
men to see in the dark and through cam- 
ouflage. An infra -red light cast in the di- 
rection desired, shows all objects on tube 
screen in greenish -white color with good 
detail. No scanning or amplifiers neces- 
sary. High -voltage power supply needed, 
can be built from toy ignition transformer 
and rectifier tube. Optical lens system 
only necessary where magnification or 
long-range viewing is desired. This tube 
has wonderful possibilities for dark room 
work, fog -penetration devices, night pho- 
tography, etc. With complete technical 
data. All NEW, guaranteed, individually 
boxed. PRICE, EACH S10.00 

NEW, COMPLETE 10 W. 
HAND GENERATORS 

FOR MARK II. Delivers 162.0 
volts at .06 amps, and 3.1 volts at 
.3 amps, completely voltage -regu- 
lated and filtered. NEW units, 
export packed four to the case, 
with seat pedestals, cranks, carry- 
ing bags, cords. Complete, in 1 - 
case. 
FOUR, for $30.00 

N.Y.C. 

RADIO TRANSMITTERS 
MODULATORS, AND 

POWER SUPPLIES 
Immediate Delivery from Stock 

RADIO TRANSMITTER T-4/FRC, 400 Watts Output, Freq. Range 2 to 18 Mc. Operates from Power Supply PP-1/FRC described below. 12 available, 3 New, balance almost new. PRICE, EACH.... 
$600.00 

RADIO TRANSMITTER T-5/FRC, 600 Watts Output, Freq. 150-550 KC. Oper- ates from PP-1/FRC described below. 3 Available, almost new. EACH....$650.00 
POWER RECTIFIER PP-1/FRC, Oper- ates from 220 v. ac, 50-60 cycles, current 
50 amps max. Supplies all necessary power to above described units, as well es to a 300 watt audio modulator (not available). Four Available, all New. EACH $1.000.00 
BC -325 Transmitter, 400W. -Al, 100 W. -A2 and A3. 1.5 to 18.0 mc. M.O. or X'tal control on 6 frequencies. Operates from 
110/220/1/60c. AC. With tubes in excel- lent condition. PRICE, EACH ....$400.00 
TCR-Radiomarine Transmitter, 125 watts (conservative) Al, A2, & A3. For ship 
or shore station radio telephony, 6 channels in 2 to 3 me band controlled by remote control box supplied. Complete 
RF, modulator and power supply (for 110 
or 220 V. 50/60 cycles AC) in one cabinet. 
Excellent condition, with tubes and re- 
mnte control box. EACH $500.00 
BC -319-A Transmitter, CW only 300 watts 
output. Freq. range 4.0 to 13.4 mc. 
Operates from 110/220 volts. 60 cycles 
AC. Excellent condition. Less tubes 
PRICE, EACH $300.00 
Wilcox, 96-200A 2 -KW RF section. Large 
cabinet with complete RF end containing 
the VFO, intermediate sections and PA 
stage. Almost new, but lacks PA induct- 
ance only. Power supply separate unit 
not available. but can be built. Less 
tubes. PRICE $500.00 
RCA 8023/HF Ship Transmitter. 200 watts 
output. Al and A2. Freq. range 4.0 to 20 
mc. Operates from mg set (not supplied) 
in IF main transmitter (RMCA type 
8024). With tubes. but no receiver. Ex- 
cellent cond. PRICE. EACH $350 00 
MACKAY SHIP TRANSMITTERS. The 
following Mackay ship -radio types are 
available: 150 -AY, 151 -Al, 149-A, 136-A, 
104-M, 147-M. Some new, most in excel- 
lent condition. 'Write for prices. 
LPNK FM Transmitter Receiver. 70-100 
MC. Model 1498 DC. 50 watts output, wall 
style cabinet containing transmitter, re- 
ceiver and 14 V. D.C. power supply, hand- 
set. Dim: 34"x21"x11". NEW CONDI- 
TION. Complete with tubes, crystals, 
special t.'leseopic antenna, instruction 
book. PRICE. EACH $600.00 
RADIO TRANSMITTER BC -339, CW only, 
1 -KW output. Freq. range 4.0 to 26.5 
mcs. Six crystal positions also M.O., font - 
intermediate stages and two 833s final. 
Operates on 220 volts 50/60 cycles. Re- 
conditioned new. Complete with power 
simply and one set operating tubes. 
PRICE $2400.00 
MODEL AT -14A TRANSMITTER. Mfd. 
by Phillips. Output Al 275 watts; A2, 
A3 225W. Freq. range 2 to 20 mcs. 
Four xtal positions & separate M.O. 
Operates on 110/200/220/240/260 volts 
50/60 cycles. PRICE, complete with power 
supply & set of operating tubes...$900.00 
Extra power supply & modulator only 
for above model AT -14A, complete in 
cabinet with tubes. Has 1600 Volt D.C. 
output at 450 mils. for R.F. stage. 
PRICE $475.00 
MODEL SVC100L/110 TRANSMITTER. 
Output Al 150 watts, A2 -A3 50W. Mfd. 
by Philips. Freq. 2 to 20 mcs., with 6 
pretuned channels. Operates from 90-260 
volts 50/60 c. A.C. COMPLETE, with 
tubes $450.00 
RCA 2 -CHANNEL A.F. AMPLIFIER. 
250W. per channel, total 500W. Com- 
plete with power supply, voltage gain 
stages for low level input, metering cir- 
cuits, In one cabinet approx. 6 ft. high. 
Operates from 110 volts 60/60e A.C. 
Almost new cond. with tubes. PRICE... 

$1,000.00 

NOTICE: Price quoted above does not in- 
clude crating or packing. Price for pack- 
ing will be quoted upon specification as to 
whether export or domestic packing is de- 
sired. 

All Material Offered Subject to Prior Sole 

TELEMARINE COMMUNICATIONS COMPANY 
280 Ni;thNAle., 

+as 
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KATO 
ROTARY 
CONVERTERS 

Kato type 1206A Model 26/A54 
Marine or Farm duty. Ball Bear- 
ing. 24 VDC to 115 VAC, 1 ph. 
60 cy. 1800 RPM. Compact and 
ruggedly built for continuous duty 
operation. Rubber shock mounting 
On filter case. Input and output 
filtered. Brand new in original 
cases $90.00 

IDEAL SOLDERING TRANSFORMERS 
Model 5C. Input 115 VAC 60 Cy. Regulated by tog- 
gle switch for high. low, or off position. High heat 
output 6.5-0.8V H 1150W. Low heat output 5.2-5.4V 
5? 875W. Portable. 61/2" x 59'.r". New. List price 
$41.40 Our price $12.50 

DAVEN SOUND ATTENUATORS 
Type 350E, Ladder network, impedance 250/250 Vmts. 
2 DB attenuation. Type 350A, Ladder network, im- 
pedance 30/30 ohms. 2DB attenuation. Compact 
constant impedance attenuators that will dissipate 10 
watts in any position. Linear attenuation. Brand 
new in original boxes. Your choice $2.50 

WESTINGHOUSE AUXILIARY RELAYS 
Type MC. Style PH8082-I. 115 
VAC 60 cy. continuous rating. 
Electromagnet Coil. Contact 
rating 10 Amps. 4PST. Coil 
resistance 70 ohms. Used to op- 
erate a number of circuits from 
One control circuit. Used fre- 
quently for tripping circuit 
breakers. Glass top. Dimen- sions: 61/2" x 41/2" x 41/2". Brand new in original cartons. $7.95 

RCA TRACK LIGHTING AND CONTROL 
PANEL 

Model 713 -AS. Completely wired ready for immediate operation. Controls the filament voltages on vacuum tubes in the process of being exhausted on rotary turn table equipment. Physical dimensions 7' High 15" Deep and 32" Wide. Unit is complete with meters, varlac, distribution transformers, switches, rheostats. etc. Brand new $275.00 
HIGH VOLTAGE POWER SUPPLY 

Western Electric, D150382. RA50A. Plate Trans. Mfd. by Jefferson which supplies 20.000 VCT a 750 VA for the anodes of two 705A tubes in the unit. Filtered by C -D capacitor rated .05 mfd e 12,500 volts. The filaments of the 705A tubes supplied by a Western Electric Transformer of 5 volts at 10 Amps., 15,000 volt test. Dimensions 211/2" H 17" W 1154" D. New $49.95 

AMERTRAN HEAVY 
DUTY TRANSFORMERS 

Pri 115/230 VAC 60 cy. Sec 4730/ 
2365. KVA 1.66 RMS 12 KV. Wgt. 
150# 11" a 11" x 9" Brand New 

$27.50 
WESTINGHOUSE FLEXARC WELDERS 

Type WC -2, transformer type for single operator, 
Style 36R117. Primary 550/440 volts 60 ey. 1 ph. Welding current output 300 Amps. Continuous for 
one hour. Load volts 40 at rated load. Rotating 
handle on top for current adjustment. Self cooling 
with built in circuit breaker to deenergize the welder 
and give overload or short circuit protection. 37" H 
18" I) 26" W. Used but in excellent cond....5125.00 

MILLIAMMETERS 
Used as balance indicators on 
telephone and telegraph circuits 
but are equally as well suited 
for the labora: my or anywhere 
that a vertical scale desk type of 
meter is desired. Permanent 
magnet slowing coil type. Scale 

length 41/2". Wgt. 31/2 lbs. 6" x 21/2" x 4-5/32". Two 
ranges available: 150-0-1511 MA DC or 50-0-50 MA 
DC. Accuracy within '_ of 1'(. Your choice $2.50 ea 

10/522.50 

AMERTRAN HEAVY DUTY TRANSFORMERS 
Pri: 55 V. Sec: 10\ t¡¢ 238 Amps., 
2.38 KVA 91/2" x 71/2" x 81/2". Two 
(rails can be put in series to operate 

110V, giving secondary of 20 V, 
230 Anios. Itraud Nest....512.50 each 

ALL PRICES F.O.B. BOSTON. ORDERS 

DIEHL MOTORS 
Normally 110V, 60 cy. 3 Ph. unit. 
Will operate satisfactorily on 110V 60 ii.oy. 1 Ph. by addition of capacitor 

!me of the other phases. 1/40 III' ",-pmt. duty. 3450 RPM. l'ü" x %" 
D shaft. Motor dimensions: 4"H x 
5"W s 5"1). Wgt. 10 lbs $4.50 

SERVO MOTORS 
Mfd. by \Visite-ttodgers, Model 6904X-27, type 3. Volt - 
It:" 24 DC, 1.IA torque 150 in/lbs. 2/ RPM Int. 
Dory. Brand New $9.95 
Model 6905X -i6 type 3. Voltage 24 D.C. Torque 50" 
Ibs. 0.5 RI'31 .65 Amps. New $8.95 

STANDARD BRAND 
RHEOSTATS 

Hielt shock rheostats, four 13" plates 
with , i rouler contacts. 100 ohms C4 
O -2A utinected in series and assem- 
bler) for hack of board mounting or 
by reversing the supporting brackets 

for floor or table operation. Brand new in individual 
cartons. $19.75 

SERVO MOTOR 
Ai i -en -oft Controller, Barber Coleman, Model TLC - 
2 09. 24V DC, 1.0A, Torque 100 in/lbs. 1.5 RPM. 
7"L x :' _"D. shaft 1_ . Special $6.95 

MAGNETRON TUBES 
2326 $10.00 700A... . $15.00 728BY... $25.00 
2327 10.00 700B. ... 15.00 728CY... 25.00 
2J31 15,00 7000.... 15.00 728DY... 25.00 
2J34 25,00 700D.... 15.00 728EY... 25,00 
2J40 25.00 706BY... 35.00 728FY... 25.00 
2J42 35.00 714AY... 8.50 728GY... 25.00 2J49 35.00 720AY... 25.00 725A..... 25.00 5323 35.00 720GY... 25.00 Klystrons 
5329 35.00 728AY... 25.00 723A. B.. 12.50 

417A... . 9.00 

PULSE AND SPECIAL TRANSFORMERS 
Sprague, 15 -E4 -.01-400-50P $4.95 
Fast, 15-E5-1.33-700-50P2T (Z1743) $3.00 
Raytheon. 1TX7361A, blocking oscillator, 3 windings 
2-3 micro seconds, peak pulse 300-400. Repetition 
rate up to 4000 Cv $1.00 
RAYTHEON, INPUT, VXI216A, Pri. 10000 ohms 
Mind. Se. 2,2,,0110 ohm, $1.00 RAYTHEON, 3W1:1''í', í'58725A, Pri. à1 1600-11- 
1600 turns. Sec. w 2 800-0-800 turns Sec. # 3 0. 
±,4 1600 turns $1.00 
RAYTHEON, AUTO, Uá7548. Pri. 26V, Sec. 10.8V 
400-000 ('y. $1.00 RAYTHEON, IN EIiSTAGE, Uá75S7C. Pri. #1 F- -2 15.1100 ohms impel. Sec. 67,500 ohms $1.00 
RAYTHEON, PHASING, Uá8724, Pri. 415VA('. On 
ny. Sec. 15V 0.531A $1.00 
RAYTHEON, INTERSTAGE, Uá8442, l'ri. Minus 
4(1V. Sec. plus 40V $1.00 
RAYTHEON. AC -RC, t75735ß, l'ri. 115V AC Sec. 
0500V 005A 400 Cr - $1.00 
RAYTHEON, FILAMENT UX8486A. l'ri. 115 VAC 
400 Cv. Srr. 5V (n 5A, 1.3500 WVT $1.00 
RAYTHEON, OUTPUT, t'S7410)A. Pri. 3000 (Runs 
Sec 720 Ohus 
RAYTHEON PLATE & FILAMENT, Tíá5547. Pri. 
115V 400 Cy. Sec. 1000V 25)íA, Sec. #2 0.15 V (e 

0.7A $1.00 

BECKMAN 
HELIPOTS 

Model A, 10 tarns, 3600' rotation, 20,000 ohms re- 
. istanee, 5 watt. 0.5 guaranteed linearly 5,1 resist- 
ance tolerance. With aluminum stop as pictured 
$5.00. Without stop $4.50 

RAYTHEON CHOKES 
S.M. CHOKE, Uá7776. 1.20 Henries 130 MA 57 
niions $1.00 
S.M..Choke, l'59678. 15 Henries SOMA 1050 Ohms 

50 
S.M. CHOKE. Uá9116. 03 Hennes 5 2A (Rectifier 
Choke) $2.25 
CHOKE ASSEMBLY. (7111 '3051)9. 1.8 Henries 0 384A 

$1.50 
DUAL CHOKE, Wá5146. 1.5 Hernies 400 11íA. 1.5 
Henries on 400 MA $1.75 
S.M. CHOKE, (Rectifier), ÚX9114A. 0.100 Henries 
1.4 Amps $2.00 
G.E.. =7385576. 87.9 fleuries C .0672 Amps. 7 KV 
DC Test Volts $10.00 
AMERTRAN, 20 Henries (i 45 MA 75e 

WHEELCO CAPACITROL 
Model 221. Volts 230, 50/60 Cy., 50 Watts. Temp. 
Element C/A. Cunt. Cap. 'A. Wiring diagram 11CL. 
0-2200°F. 9"H x 7"\V x 11"0. Brand uew....$50.00 

ACCEPTED FOR RATED CONCERNS ON OPEN ACCOUNTS 

BROWN RECORDING POTENTIOMETERS 
Mode: 151321-XPD. ]range 0-1200'F. Operates on 
III5-IS:, \' Sc 60 cy. Uses chart 311007. Used but 
111 inr,. $125.00 

SELECTOR SWITCHES 'ers 
Ile:ny duty, specially built for the 
T'. 0. Navy to control any type of 
multi -circuit devices. Removable 
contacts enabling any comb.nation 
of closed and open circuit. The fol- 

lowing are available: 5 section -5 pole; 10 section -211 
pole; 15 section -15 pole; 15 section -30 pole, $1.50 ea. 
Case lot of (5) $5.00 or (5) cases at the special price 

MOTOR 
of $17.50 

DRS 
Built by Allis- 
Chalmers to U.S. 
Navy Specifica- 
tions 
Input: 115 Volts. 
DC at 14 am- 
peres, 3600 speed, 
ball bearings. 
Output: 1.25 

KVA: 80% P.F.; 
120 VAC. 60 Cy. single ph., 10.4 Amperes. With 
resistive control of voltage output and frequency 
built-in and with Centrifical automatic controller 
built-in permitting line -start operation. Fully en- 
closed, Splash -proof. BRAND NEW! In original 
Factory Cases Price $100.00. Same machine for 230 
Volts, U.C. Operation $120.00 
Spare pans kit of brushes, brushholders, ball bear- 
ings, field roils, etc. in steel case Price $10.00 

RCA AUDIO 
FREQUENCY METERS 
Type 306A. Direct read- 
ing 0-ác,000 C'yc'les in 
ten ranges. Input volt- 
age l to 200 volts RMS. 
He mit impedance 25,000 

ohms. Recorder output 5.0 MA 1000 ohms max. 
Accuracy 251. Regulated power supply 105-125V, 
50-60 (T. Power consumption 70 watts. 6" meter 
cale. 83 0"11 x 19"W x 13%"D, Wgt. 41 lbs Used 

but like new $75.00 
MARATHON MOTOR 

GENERATORS 
}rebuilt like new. Two sepa- 
rate units coupled together 
on a common bed plate. 
MARINE TYPE with volt- 
age regulator and frequency 

controller. Operable at 110 volts DC and supplying 

Pric 
110e volts AC, single phase, 60 cycles, 500 va. Special 

$65.00 
Same unit as above with 32 volt, DC motor and 100 
va. output $54 

ELEGENERALCTRIC 

AMPLIDYNES 
Model 5AM45- 
DB20 INPUT: 
115 ,nits, 14b, 60 
cycles, 5 amps. 
OUTPUT: 250 
volts..6 amp. 150 
watts, cont. duty 

40 C. -Temp. Rise 3450 RPM. New Special Price 
$53.50 

GENERAL ELECTRIC lii ROTARY CONVERTERS 
78 Volts. DC input: 110 Volts, GO 
cycle, OUTPUT. 1.5 amperes RE- 
MARKABLE VALUE AT...59.95 

GENERAL ELECTRIC TYPE IRT 3 PHASE 
INDUCTION VOLTAGE REGULATOR 

1.64 KVA. Outdoor service, filled with 9 gallons oil. 
Primary Volts; 208; Load Amperes -10.5. Brand 
New and in original manufacturer's rases. Price 

INTER-COMMUNICATION$83.50 le. i 

SETS MAN UF. BY 
DICTOGRAPH 

Designed to bring to homes and 
offices the convenience of two -sway 
conversation without the use of 
telephone, household electric cur- 
rent, or rad.o. Operates efficiently 

up to 800 feet off flashlight batteries. NEW, l'air 
BENDIX AUTOSYN Type A11-1111-1):A11-1111-1):lnuut: 2$9.956 

Volts, single ph. 400 eye. 65 toils, .36 mutts, Catit 
be used eu 6.3 volts, AC, 60 vycles, with current 
drain of 75 mils and .3 watts l'lUCE $21.50 
FORD INSTRUMENT SYNCHRO GENERATORS 
T.' pe 5G; Mut 1 Mod. 3 115/911 Volts, 60 cyc. 

PRICE $37,50 
STEP-BY-STEP MOTORS 65 volts, complete with 
gear train PRICE $65.00 
NET 30 DAYS. WRITE FOR OUR CATALOGUE 

110 PEARL STREET . . . Boston 10, Mass. . . .Liberty 2=5589 . . . HAncock 6-5069 
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RADIOMEN'S HEADQUARTERS WORLD WIDE MAIL ORDER SERVICE I I 

BUFFALO RADIO SUPPLY, ONE OF AMERICA'S LARGEST ELECTRONIC DISTRIBUTORS, IS IN A POSITION TO SUPPLY MOST OF 
THE REQUIREMENTS OF FOREIGN' tCHASES, DIRECTLY FROM ITS GIGANTIC STOCKS OR THOSE OF ITS AFFILIATES. EXPORT 
INQUIRIES ARE SOLICITED BOTH Fic.,M EXPORT HOUSES AND FROM FOREIGN GOVT. PURCHASING COMMISSIONS HERE AND 
ABROAD. EXPENSE CAN BE REDUCED AND REQUIREMENTS FILI -ED WITH A MINIMUM OF DELAY BY CONTACTING BUFFALO 
RADIO SUPPLY INITIALLY. WE HAVE THE WORLD'S LARGEST STOCK OF MANY ITEMS. 

Condensers -Paper Tubular 000 WV -.001, .002, 005 
-8¢: 01, .05-96; 1 -lo¢; .25-23¢: 05-356; 
Etectrolytics: 8 mfd 200 v-206; 100 Mfd 35 v-256: 
20 mfd 150 v-25¢; 20/20 mfd 150 v-356; 40/20 150 v 

-46¢; 50 mfd 150 v-43¢; 8 mfd 475 v-346; 16 mfd 
475 v-60¢; Oil Condensers: 4 mfd 600 v-69¢; 2 mf d 
000 v-49¢; 3x mfd 600 v-29¢ 
One hundred resistors $1.95 
Ten Metal & Bakelite Knobs (no wooden) .39 

HEAT GUN 
Streamlined pistol grip heat gun In sir- 
id red housing, that delivers a powerful 
20 Cubic Ft. per minute blast of hot 
air at 160° Farenheit. Ordinary blow- 
ers :;47, have small fan motors, but this j 
has a lifetime -lubricated AC -DC motor 
of the rugged vacuum cleaner type. 
that produces a hurricane of either hot or cold air. Per- 
fect for blowing out dirt or dust from radio chassis, drying 
out ignition systems, warming up carburetors, quick -drying 
paint, thawing out radiators or water pipes, etc. Warning: 
Keep this away from your wife, or she will be using it to 
dry her hair because it will do it in half the time of her 
ordinary hair dryer to say nothing of her using it to dry 
stockings or clothing. or defrost the refrigerator instantly. Only $12.95. 
faction guaranteed or money refunded if returned prepaid within 5 days. 

Six variable Condensers, including butterfly types 1.49 
Ten R.F. Chokes, including high frequency types .35 
Four volume controls without switches .95 
Seven I.F. Transformers 1.98 
Five Oscillator coils .69 
The above 7 assortments listed, can be purchased 

together as one lot at a super -special total 
price of only $6.95. All merchandise guaran- 
teed to be as advertised. 

Satis - 

TUBES -ALL types in stock -Extreme discounts 
when ordered in lots of ten or more. 

WORLD RENOWNED -700 page, tenth edition of 
the RADIO HANDBOOK in cloth binding and hard 
cover at the sensational reduced price, for a lim- 
ited time only $1.49 

Book on DRY DISC RECTIFIERS by H. B. Conant, 
nationally recognized authority on the subject. 
Theory and practical applications - .250 

Terrific Value only $20.95 Equipped with 
'4" Jacobs Geared Chuck and Key 

PORTABLE ELECTRIC DRILL 
Not a intermittent duty drill. 1111t a full 
size rugged tool. Most convenient type 
switch, natural grip handle, and balance 
like a six-shooter. Precision cut gears 
-turbine type cooling blower -extra long brushes. No stalling under heaviest 
pressure because of powerful 110 Volt AC & DC motor and multiple ball bearing 
thrust. Other bearings are self -aligning lifetime -lubricated 011ite type. Marie 
for toughest year -in and year -out service in plant or on construction jobs. Amaz- 
ing perpetual factory guarantee assures you of a lifetime of trouble -free use. 

Full refund (you pay transpon stint, i if not pleased with drill after trial. 

1949 MODEL MUTUAL CONDUCTANCE TUBE 
TESTER with new 9 pin socket to handle all future 
tube developments. No possibility of good tubes reading 
"bad" or bad tubes reading "good" as on dynamic 
conductance testers or other ordinary emission testers. 
Attractive panel and case equal to any on the market 
in appearance . Large 41,4" meter . Calibrated 
Micromho scale as well as a Bad -Good Scale 
Front panel fuse . Individual sockets for all tube 
base types -voltages from .75 volts to 117 volts and 
complete switching flexibility allow all present and 
future tubes to be tested regardless of location of ele- 

ments on tube base . . . Indicates gas content and detects shorts or opens on 
each individual section of all local, octal and miniature tubes includ'ng cold 
cathode, magic eye and voltage regulator tubes as well as all ballast resistors. 
Name of the nationally known manufacturer withheld because of special price offer. 
Model "C" -Sloping front counter case $52.95 
Model "P" -Handsome hand -rubbed portable case $57.95 
Built-in roll chart wills either of above $5.00 extra. 

VACUUM TUBE -VOLT -OHM -CAPACITY METER 
All propose instrument designed not only to meet pres- 
ent conditions but to be readily adaptable to future 
needs. At the sensationally low price of this precision 
instrument no school, plant, lab or service shop need 
deprive itself of the "new look" in measuring equipment. 
Here are a few of the many features of this outstanding 
meter: 5 inch easy to read meter. 6 DC voltage ranges 
from 0 to 1000 v (input resistance as high as 1 megohm 
per volt.) 5 AC voltage ranges from 0 to 1000 (No dry 
disc rectifier to age and destroy the accuracy of this 
V. T. Vm. ). 6 Itesistance ranges from 2/10 ohm to 
1000 megohms. 
4 Capacity ranges from .000025 to 20 MFD. A Zero 
center range for balancing FM discriminators. 
Isolating resistor built into probe. Sturdy natural finish 
hard wood case. Built by leading mfgrs. test equip. 
Only $39.50 comp. with all leads, as Illust. 

GENERAL ELECTRIC 
150 WATT TRANSMITTER 

Cost the Government $1800.00 
Cost to you -Brand New -$100.00 

The most famous of all surplus trans- 
mitters. Was used by air force ground 
stations and bombers during the war. 
Will work on all important bands or 
frequencies. Complete with power sup- 

tuu descriptive litera- 
ture. Quantity limited 

1000 Cycle 
Audio Filters 

Navy PD52010-1 low pass audio filters 
as mentioned in the "Peaked Audio" 
article in June CQ and designated by 
the above number, are the exact elec- 
trical and physical equivalent of com- 
mercial audio filter units selling for 
$35.00 wholesale. They are infinitely 
better than the surplus "Radio Range 
"Filters" being sold for reducing QRM, 
and at 2 KC off resonance for example, 
a 2 section filter using PD52010-1 is 
capable of twice the selectivity available 
thru the use of the Q5 -er (the BC 453 
section of the 274N which has pro- 
vided the amateur's previous highest 
standard of interference elimination). 
EXTRA SPECIAL -NAVY PD52010-1 
with diagram $5.00 

AUTO -TRANSFORMER -Steps up 110v. or steps down 
220v to 110v $2.95 
FIL TRANSF: 6.3v, " Amps. -$1.35; Universal Output 
Trans. 8 Watt -89Y: 18 Watt -$1.29; 30 Wart --$1.69. 
AUDIO TRANSFORMER: S. Plate to S. Gr.rl. 3:1-79¢ 
S. ]'late to P. P. Grids -79¢: Heavy Duty Class AB or B. 
1'. P. inputs -$1.49; Midget Output for AC -DC sets -49¢; 
Mike Transformer for T-17 Shure Microphone, similar to 
UTC mincer type --$200. 
Stanoor SB or Olt mike to line or grid -.956 
POWER TRANSFORMERS -Half -shell type, 110v 60 cy. 
Ceutertapped HV winding. Specify either 2.5 or 6.3 filament 
when ordering. 
for 4-5 tube sets -650v, 40 MA, 5v & 2.5 or 6.3v $1.49 

5-6 tube sets -650v, 45 MA, 5v & 2.5 or 6.3v $1.75 
6-7 tube sets -675v, 50 MA, 5v & 2.5 or 6.3 v $1.90 
7-8 tube sets -700v, 70 MA, 5v & 6.3 or two 2.5e $2.35 
7-8 tube sets -700v, 70 MA, 5v & 6.3 (25 cycle) $3.60 
8-9 tube sets -700v, 90 MA, 5v -3A, 2.5v -3.5A, 2.5- 

10.5A $2.85 
9-11 tube sets -700v, 1v & 6.3v -4A $2.85 
9-15 tube sets -600v, 150 MA, 5v & 6.3v $2.95 

SPEAKERS- These I'M Speakers are the finest that are avail- 
able. All bate heavy oversize Alnico V Magnets. 
314" $1.15.. 6 for $ 6.60 7" (Car). 4.50.. 6 for $21.50 
4" 1,15.. 6 for $ 6.60 8" 10 oz. 3.95.. 6 for $20.50 
5" 1.10..10 for $ 9.50 8" 21 oz.. 4.95.. 6 for $26.50 
0" 1.50..6 for $ 8.70 10" 21 oz 5.50.. 6 for $30.00 
6"x4" Oval 2.10.. 6 for $10.80 12" 21 oz. 7.95.. 0 for $42.00 
Brand New type I.S-7 PM Speaker in metal cabinet. Speaker 
and case match contemn. receiu ers, and make perfect intercom 
rtniote stations. ]'rice $4.50. With output trans. $4.95. 

Our PE -109 Direct Current Power Plant 
This power plant consists of a gasoline engine that is coupler] to a 2000 
watt 32 volt DC generator. This unit is ideal for use in locations that 
are not serviced by commercial power or to run any of the surplus items 
that require 24 -32v -DC for operation. The price of this power plant 
tested and in good condition is only $79.95 F.O.B. Buffalo, or we can 
supply in strictly "as is" condition for $58.95 F.O.B. New York City. 
The latter are exactly as received, in heavy steel -strapped govt cases, 
and we are unable to determine if the individual units are new, or 
what the condition is if used, while the $79.95 are some of the same 
that we have brought to Buffalo for testing and repair if necessary. We 
do not recommend gambling on the "as is" condition, except for quantity 
Purchasers. We can also supply a converter that will supply 110v AC 
from the above unit or from any 32v DC source for $12.95. 

SCR -274 N COMMAND SET 
The greatest radio equipment value 

in history 
A mountain of vat,uable equipment that 
includes 3 receivers with plug-in coils, 
that consequently can be changed to any 
frequencies desired without conversion. 
Also Included are two Tuning Control 
Boxes; 1 Antenna Coupling Box ; four 28 
V. Dynamotors (easily converted to 110 V. 
operation); two 40 -Watt Transmitters in- 
cluding crystals and Preamplifier and 
Modulator. 29 tubes supplied in all. Only 
a limited quantity available, so get your 
order in fast. Removed from unused air- 
craft and in guaranteed electrical condi- 
tion. A super value at $34.95, including 
crank type tuning knobs for receivers. 
Without these knobs the receivers can't be 
tuned, and are only useful for parts. 
Don't buy without knobs! 

All sales final and no returns unless other- 
wise specified in ad of item. Right re- 
served to change prices and specifications 
at any time. 

GENERAL ELECTRIC 15 -TUBE TRANSMITTER 
AND RECEIVER SET 

This brand new 15 tube transmitter -receiver was designed 
for mobile service on 12 volts, and will operate in the 
"Citizens' Band," where no amateur license to transmit is 
necessary. It's a cinch for any experimenter to connect this 
unit for 110 VAC operation by following the instructions 
and diagrams supplied, which cover numerous applications. 
including television. For those Intending to use on car or 
boat, a new dynamotor, exactly as originally supplied, costs 
only $15.00. Don't fail to write for FREE descriptive bul- 
letin. Order our RT -1248 for only $29.95, or two for $53.90. 

$1095 TAKES ALL THREE 
BIG BARGAINS 

I. SENSATIONAL FASCINATING, MYSTERIOUS SEL- 
SYNS. Brand new Selsyns made by G.E. Company. Two 
or more connected together work perfectly on 110V AC. 
Any rotation of the shaft of one Selsyn and all others con- 
nected to it will rotate exactly as many degrees in the 
same direction, following unerringly as if the units were 
connected together by shafting instead of wire. This is true 
whether you twist the shaft of the master unit a fraction of 
a revolution or many revolutions. Useful for indicating 
direction of weather vanes, rotating directional antennas, or 
controlling innumerable operations from a distance. Com- 
plete with diagram and instructions. Per Matched Pair 

8x7 that contains two powerful 

54.95 
2. ALUMINUM GEAR BOX 18v . 
electric motors and two matched 
gear trains, 62 gears in all varying 
in size from 4 to 4" in diameter. 
This unit is readily converted to 
rotate a beam antenna or any 
other similar use 
3. HOME WORKSHOP AT 

$5.00 
BARGAIN PRICE. Accurate 

and precise 2 speed guaranteed bobby lathe, the essential 
machine for the home workshop. Sturdy enough for light 
production work or factory standby service. Supplied with 
56" of belting for connecting to any available electric motor 
or power take-off. Also including in this unbelievable otter 
are such accessories as a $4" drill chuck with specially 
hardened tool steel jaws, a 4" electric furnace high speed 
grinding wheel, a cotton buffing wheel with a large supply of 
buffing compound, and a 4" steel wire scratch brush. Your 
cost $6.00. Sole export agent. Distributor inquiries invited. 

COMPRESSED AIR INSTANTLY, 
Anywhere!! 

Portable Air Compressor and storage tank. Rugged- 
ly built of best materials using lifetime lubricated 
ball -bearing on connecting rod and oil impregnated 
main bearing on shaft. Unusual design forever 
eliminates valve trouble, the most common fault in 
air compressors. Patented unique air intake system 
increases efficiency tremendously over other com- 
pressors so that air output is much greater than 
that from larger compressors powered by heavier 
motors. Will deliver appr. 3500. cu. in. air Der 
min. at maintained pressure of 30 lbs., or will 
inflate a 90 lb. truck tire in less than 1 min. 
Complete with 100 lb. gauge, fingertip adjustment allows setting of output pressure 
at any value, which will automatically be maintained. Works from any 94 H.P. 
motor. Useful for spraying paints or lacquers, disinfectants, insecticides; anneal- 
ing or brazing with natural gas, inflating tires; etc. Price $14.50 postage prepaid 
anywhere in U. S. Efficient adjustable syphon type spray gun complete with 12 ft. 
of 100 lb. tested hose for only $7.75 with pint container, also prepaid. 25% 
required on C.O.D. orders. Send for free catalogs of radio parts and surplus items. 

Coupon for free 1949 Bargain Catalog. 
Name City 
Address State 

1'(re-ig , I( r 5 

BUFFALO RADIO SUPPLY, 219-221 Genesee St., Dept.. BUFFALO 3, N. Y. 
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gaited YOUR OWN TEST QUIPMENT 
eÇELECTRONIC SWITCH KIT 

DOUBLTHE UTILITY OF ANY SCOPE 
UBL _. 

separately controltab e 

tvidual inputs on any scope. 

See both the input and output traces, locate 

distortion, phase shift, etc., immediately. 

Individual gain controls and positioning 

>, control. Coarse and fine sweeping rate con- 

trots. Complete Heathkit matches othersrwith fer' S tubecr All metal parts are punched, 

cadmium plated. Complete with tutubes,--_____ 

ports, detailed blueprints and tnstr'' 

gis. Shipping Wt. 13 lbs á 
á r 

C 5 O Nothing ELSE T 

$24.50 
NOTHING ELSE 

TO BUY 

S 
950 

O 

NOTHING ELSE 

TO BUY 

HEATHKIT 
SIGNAL GENERATOR KIT 

Every shop needs a good signal gener- 
ator. The Heathkit fulfills every servic- 
ing need, fundamentals from 150 Kc. to 
30 megacycles with strong harmonics 
over 100 megacycles covering the new 
television and FM bands. 110V 60 cycle 
transformer operated power supply. 

400 cycle audio available for 30% 
modulation or audio testing. Uses 6SN7 
as RF oscillator and audio amplifier. Com- 
plete kit has every part necessary and de- 
tailed blueprints and instructions enable 
the builder to assemble it in a few hours. 
Large easy to read calibration. Con- 
venient size 9" x 6" x 434". Wt. 41/2 lbs. 

HEATHKIT SINE AND SQUARE WAVE 
AUDIO GENERATOR KIT 

The ideal instrument for checking audio 

amplifiers, television response, distortion, 

etc. Supplies excellent sine wave 20 cycles 

to 20,000 cycles and in addition supplies 

square wave over same range. Extremely 

low distortion, less than 1%, large cali- 

brated dial, beautiful 2 color panel, 1% 

precision calibrating resistors, 110 V 60 

cycle power transformer, 5 tubes, detailed 

blueprints and instructions. R.C. type cir- 

cuit with excellent stability. Shipping 

weight 15 pounds. 

HEATHKIT FM AND TELEVISION 

$3450 
Vila -49 

ELSE TO BUY 

SWEEP GENERATOR KIT 
THE BASIC FM AND TELEVISION 
SERVICE INSTRUMENT 

At the lowest cost possible, anyone can now 
service FM and television receivers. The 
Heathkit sweep generator kit operates with 
oscilloscope and covers all necessary fre- 
quencies. A few pleasant hours assembling 
this kit puts any organization in position to 
share the profits of the FM and TV boom. 

Every part supplied - grey crackle cabinet, 
two color calibrated panel, all metal parts 
punched, formed and plated. 5 tubes, com- 
plete detailed instructions for assembly and 
use. Shipping weight 6 lbs. 

HEATHKIT 
CONDENSER CHECKER KIT 

$1950 "---- 
71.4a 9 

ELSE TO 
BUY 

o 

, z 
A cond hecker anyone can afford 
to own. Measures capacity and leakage 
from .00001 to 1000 MFD on calibrated 
scales with test voltage up to 500 volts. 
No need for tables or multipliers. Reads 
resistance 500 ohms to 2 megohms. 110V 
60 cycle transformer operated complete 
with rectifier and magic eye indicator tubes. 

Easy quick assembly with clear de- 
tailed blueprints and instructions. Small 
convenient size 9" x 6" o 4a/4". Wt,4 lbs. 

HEATHKIT 
SIGNAL TRACER KIT 

felt tg ELSE TO BUY 

Reduces service time and greatly in- 
creases profits of any service shop. Uses 
crystal diode to follow signal from 
antenna to speaker. Locates faults im- 
mediately. Internal amplifier available 
for speaker testing and internal speaker 
available for amplifier testing. Connec- 
tion for VTVM on panel allows visual 
tracing and gain measurements. Also 
tests phonograph pickups, microphones, 
PA systems, etc. Frequency range to 200 
Mc. Complete ready to assemble. 110V 
60 cycle transformer operated. Supplied 
with 3 tubes, diode probe, 2 color 
panel, all other parts. Easy to assemble, 
detailed blueprints and instructions. 

Small portable 9" x 6" x OA". Wt. 
6 pounds. Ideal for taking on service 
calls. Complete your service shop with 
this instrument. 

THE NEW HEATHKIT VACUUM TUBE 

VOLTMETER KIT 
The most essential tool a radio man con hove, 
now within the reads of his pocketbook. The Heath - 
kit VTVM is equal in quality to instruments selling 
for $75.00 or more. Features 500 microamp meter, 
transformer power supply, 1% glass enclosed di- 
vider resisters, ceramic selector switches, 11 meg- 
ohms input resistance, linear AC and DC scale, 
electronic AC reading RMS. Circuit uses 6SN7 in 
balanced bridge circuit, a 6H6 as AC rectifier and 
6 x 5 os transformer power supply rectifier. In- 
cluded is means of calibrating without standards. 
Average assembly time less than four pleasant 
hours and you have the most useful test instrument 
you will ever own. Ranges 0-3, 30, 100, 300, 1000 
volts AC and DC. Ohmmeter has ranges of scale 
times 1, 100, 1000, 10M and 1 megohm, giving 
range .1 ohm to 1000 megohms. Complete with 
detailed instructions. Add postage for 8 lbs. 

BENTON HARBOR 14 , 

$24s0 
Itetede«; 

ELSE TO BUY 

7lee NEW 1948 HEATHKIT 5 INCH 

OSCILLOSCOPE KIT 

$3950 
NOTHING ELSE 

TO BUY 

New improved model of the famous 
Heathkit Oscilloscope. Building an 
oscilloscope is the finest training for 
television and newer servicing 
technique and you save two-thirds 
the cost. All the features and 
quality of instruments selling for 
$100.00 or more. Supplied com- 
plete with cabinet, two color panel, 
5BP1 tube, 2 5Y3 tubes, 2 6517 

tubes and 884 sweep generator tube. Power transformer 

supplies 1000V negative and 350 volt positive. Sweep 
generator 15 cycles to 30 M. cycles. Has vertical and 
horizontal amplifiers. Oil filled filter condensers for long 

life. Complete blueprints and instructions included. 
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SELENIUM RECTIFIERS 
AND SPECIALIZED ELECTRONIC COMPONENTS 

THIS MONTH'S SPECIALS ! ! 
SILVER CERAMIC TRIMMERS 

Type 820-Z 5-20 Mmfd Zero Temp 24C each. 
Type N-5500 5-20 Mmfd Neg. Temp 24e each. 
Nat'l Velvet Vernier Planetary Drive 
From "AM" Dials 5 to 1 81Ie each. 
COLLINS FILAMENT TRANSFORMER 
I'ItI: 210/220/2200241;250 VAC. 50,430 CPS. 
81ìC: 7.5 VAI' C.T. on 24 Amps. perm. Sealed. 
Innlatien 2.500 Volt: Price $11.95 

OIL CAPACITOR 
.125 MFD. 27 KV.DC. 

With mounting brackets 

FENWAL THERMOSWITCH 
Normally open or closed. Adjusta-Q 7 2G 
ble from -40 to - 400` F. each .9 1..7 

TRANSFORMER 

HIGH CURRENT 

AMERTRAN 
5.1 Volts at 190 Amps. 
Primary 105/125 Volts 

Can easily deliver 250 Amps. Insula- 
tion 35 Kv. Test. Approx. Shipping 
weight 96 lbs. 

Plus $2 crating charge 

Full Wave Bridge Types 
Input Output 

0-18VAC 0-13VDC 
Type/ Current Price 
B1-250 250 MA. $.98 
B1-500 500 MA. 1.95 
B1-1 1 AMP. 2.49 
B1 -1X5 1.5 AMP. 2.95 
B1-3 3 AMP. 3.49 
BI -5 5 AMP. 5.95 
B1 -7X5 7.5 AMP. 7.95 
B1-10 10 AMP. 9.95 
B1-15 15 ANTI'. 13.95 
B1-20 20 AMP. 15.95 
BI -25 25 AMP. 20.95 
B1-30 30 AMP. 24.95 
BI -40 40 AMP. 27.95 
B1-50 50 AMP. 32.95 
B1-60 60 AMP. 36.95 

Three Phase Bridge Types 
Input Output 

0-126VAC 0-130VDC 
Type/ Current Price 
3B7-4 4 AMP. $32.95 
3B7-6 6 AMP. 48.90 
3137-11 11 AMP. 65.00 

Input Output 
0-234VAC 0-250VDC 
Type.' Current Price 
3B13-4 4 AMP. $56.00 
3B13-6 6 AMP. 81.50 
31313-11 11 AMP. 110.00 

Full Wave Bridge Types 
input Output 

0-54VAC 0-40VDC 
Type/ Current Price 
B3-150 150 MA. $1.25 
B3-250 250 MA. 1.95 
B3-600 600 MA. 3.25 
B3-5 5 AMP. 13.95 

Input Output 
0-72VAC 0-54VDC 
Type/ Current Price 
B4 --1X2 1.2 AMP. $7.95 
B4 -3X5 3.5 AMP. 15.95 
114-5 5 AMP. 17.95 

Input Output 
0-115VAC 0-110'VDC 
Type/ Current Price 
136-150 150 MA. $1.95 
B6-250 250 MA. 2.95 
B6-600 600 MA 5.95 
B6-2 2 AMP. 12.95 
B6 -3X5 3.5 AMP. 21.95 
B6-5 5 AMP. 24.95 
B6 -7X5 7.5 AMP. 32.95 
B6-10 10 AMP. 36.95 

Input Output 
0-234VAC 0-180VDC 
Type.' Current Price 
B13-4 4 AMP. $54.95 
B13 -7X5 7.5 AMP. 63.95 
B13-10 10 AM.'. 69.95 

Select Proper Capacitor From List Shown Below, to Obtain 

Full Wave Bridge Types 
input Output 

0-36VAC 0-25VDC 
Type/ Current Price 
B2-150 150 MA. 5.98 
B2-220 220 MA. 1.25 
B2-300 300 MA. 1.50 
B2-450 450 MA. 2.25 
B2-600 600 MA. 2.95 
B2 -I 1 AMP. 3.95 
B2-2 2 AMP. 4.95 
B2-3 3 AMP. 6.95 
B2-5 5 AMP. 9.95 
B2-6 6 AMP. 10.95 
B2 -7X5 7.5 AMP. 13.95 
B2-10 10 AMP. 15.95 
B2 -I5 15 AMP. 24.95 
B2-20 20 AMP. 27.95 
B2-30 30 AMP. 36.95 

CENTER TAPPED TYPES 

Input Output 
I2-0-12VAC 0-8VDC 
Type.' Current Price 
C1-10 10 AMP. $7.95 
C1-20 20 AMP. 12.95 
C1-30 30 AMP. 17.95 
C1-40 40 AMr, 21.95 
01-50 50 AMP. 25.95 
C1-80 80 AMP. 34.95 
C1-120 120 AMP. 46.95 

Higher D.C. Voltages Than Indicated 

RECTIFIER MOUNTING BRACKETS 
For Types B1 through B6, and Type Cl $ .35 per set 
For Types B13 80 per set 
For Types 3B 1 20 per set 

Rectifier Transformers 
All Primaries 115VAC 50/60 

Cycles 
Type/ Volts Amps. Price 
XF15-12 15 12 $3.95 
TXF36-2 36 2 3.95 
TXF36-5 36 5 4.95 
TXF36-10 36 10 7.95 
TXF36-15 36 15 11.95 
TXF36-20 36 20 17.95 

All TXF Types are Tapped 
to Deliver 32. 34, 36 Volte. 

RECTIFIER CHOKES 

Type Amps. Price 
HY2 .03 Hy 2 $2.25 
11Y3 .03 Hy 3 2.95 
HY5 .02 Hy 5 3.25 
HY8X5 .02 Hy 8.5 7.95 
HY10 .02 Hy 10 9.95 
HY12 02 By 12 12.95 
HY15 .015Hy 15 13.95 

RECTIFIER CAPACITORS 

CF -13 6000 MFD 
CF -14 3000 MFD 
CF -15 6000 MFD 
CF -1 1000 MFD 
CF -2 2000 MFD 
CF -3 1000 MFD 
CF -4 2X35011 MFD 
CF -18 10000 MFD 
CF -5 1500 MFD 
CF -6 4000 MFD 
CF -7 3000 MFD 
CF -8 100 MFD 
CFI9 500 MFD 
CF -16 2000 MFD 
CF -17 50 MFD 
CF -9 200 MFD 
CF -10 500 MFD 
CF -11 IOC MFD 
CF -12 125 MFD 

10VDC $2.49 
12VDC 
12VDC 
15VDC 
15VDC 
25VDC 
25VDC 
25VDC 
30VDC 
30VDC 
35VDC 
50VDC 
50VDC 
50VDC 

150VDC 
150VDC 
150VDC 
350VDC 
350VDC 

1.69 
2.95 
.98 

1.69 
1.69 
3.45 
4.95 
2.49 
3.25 
3.25 

.98 
1.95 
3.25 

.59 
1.69 
3.25 
2.25 
2.49 

ELECTROLYTIC CAPACITORS 
Lots Lots 

of 10 of 100 
100 MFD 50 VDC $2.20 $19.00 

40 MFD 150 VDC 1.80 17.50 
50 MFD 150 VDC 2.00 18.50 

8-8-20 MFD 350.150 VDC 4.70 43.00 
20-20 MFD 400,250 VDC 4.50 38.00 

10 MFD 450 VDC 2.50 20.00 
15 MFD 450 VDC 2.50 20.00 

15-15 MFD 450 VDC 3.00 22.00 
40 MFD 450 VDC 4.20 36.00 

4 prong plug- In type. 

To avoid shipping errors, kindly order by 

METERS 
0-15 MA.D.C. Weston 0506 2" Rd 52.95 0-30 A.D.C. Weston W, shunt 25G° Rd., aircraft 

type 2.95 
0-50 A.D.C. Weston 0301 3" Rd.. Enclosed shunt 5.50 
0-60 A.D.C. West., w. shunt, 2W Rd., aircraft 

type 3.25 
0-120 A.D.C. West. w. shunt, 23S' Rd., aircraft 

type 4.95 
O-8 V.A.C. G.E. 3)4" Round 2.95 
0-30 V.D.C. West. 23," Ru., aircraft type 2.95 

type # 
ATTENTION ! ! 

INDUSTRIALS. EXPORTERS. SCHOOLS 
GOV'T AGENCIES. LABORATORIES 

Our engineering staff is at your se to facilitate 
the application of rectifiers to your Specific re- 
quirements. 
Write for quantity discount on company letterhead. 

All prices subject to change without notice. 

Minimum order $3.00. No C.O.D.'s under 
$25.00. 25% deposit on C.O.D. Add 
10% for Parcel Post and handling. Terms: 
Net 10 days to rated concerns only. 

Orders Promptly Filled From Our Stocks 
F.O.B. New York City 

-I-- OPAD-GREEN COMPANY -le 
71 Warren St. Phone:.BEekman 3-7385 New York 7, N. Y. 

COMMUNICATION DEVICES CO. 

continues to offer 

CLEAN ELECTRONIC SURPLUS! 

RADIO Point -to -Point 

Communication 

with F.M. 

We are pleased at the requests 
for our bulletin describing our 
SCR -528 radio equipment, which 
are unused and complete. Each 

set is packed with transmitter, re- 

ceiver, tubes, dynamotors for each 
(in either 12 or 24 volt DC models), 
xtals, m i c r o p h o n e, headset, 
mounts, connectors, control box, 
antenna whip with flexible mount- 
ing and other accessories. Inter- 
phone amplifier and special beam 
antennas also available. All ex- 
port packed. Be sure to ask for 
our bulletin describing its minute 
completeness! 

MARINE, NAVIGATION 

& SPECIAL ITEMS: 
Bl udtvorth, Simplex Marine Direction 
Finder, standard binnacle t} -pc, with tubes 
and long (shaft) loop. In excellent 
condition $,375.01 

AR -81i1111 Auto Ataren. Mfa. It) 'A with 
tubes in excellent condition .Pí'0.011 

3lackay 15515 Transmitter, 2o0 watts, CR', 
350-500 toes. with tubes. AND the mate, 
Mackay 15ÚB Transmitter, 200 watt CIV, 
5.5-17 Sfe., with tubes. Ruth in ..5reli nt 
onu,lilinn With 1111e Ai -(1. tor both. requir- 
ing 115 V. Di, input. All for 8600,00 

SI. RADAR. Mfg. W.E. I'm New ..$1600.00 
SI) Radar pith sprues, ('1.Tì.0 N . $ 900.10) 

CW-3. Mfg. Wilcox, fixed frequency re - 

:1 ill V. Al' u.so. with wb, 
manual, one sot of coils. NI?\l-. -..$20.5)) 

Gibson girl. (SC'R-5;8-T31 1"Nt'51:D. C0m- 
plete. ìnd iVi.loally packed $24.50 

High lower RCA transmitter in steel:, 
plus olhr-r sl o'e illirel items. 

Offerings subject to prior sale. 

Catalog on request. 

COMMUNICATION DEVICES CO. 

2331 Twelfth Avenue at 133rd St. 

New York 27, N. Y. 

Cable: Communidev Tel: WA -6-6606, 7 
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Guaranteed by WELLS 
Brand new, standard make tubes by the thousands are ready for immediate delivery at the 
lowest prices in our history. Check this list for exceptional values in magnetrons, cathode 
ray tubes, voltage regulators, transmitting tubes and also neon, pilot and flashlight bulbs. 
Be sure to order enough for future needs directly from this ad or through your local parts 
jobber. 

TYPE PRICE TYPE PRICE 
01A .50 VR90 .70 1B22 5.55 VR92 .65 1R4/1294 
2J22 
2331 

.85 
14.85 
14.85 

VR1O5 
VR150 
VT127 ENGLISH 

.70 

.705 

2332 14.85 VT127A TRIODE 2.55 2J38 
1348 

18.95 
16.55 

211 
2170 .65 

5.95 2J158 9.85 218 4.45 5323 14.85 282B 4.35 5J29 14.95 2508 7.85 2C26 
2C26A 
2C34 

.55 

.70 
304TH 
304TL 

6.55 
.95 

2044 1.25 305B 
12.45 
6.75 

2E22 1.35 316A .55 2712/8792.75 
3024/240 .7549 

3ÁP1/906P1 2.75 371A 2.65 
3BP1 2.75 371B 2.55 3CP1 
3E29/829B 

2.75 
3.95 

388A 
417A 

6.45 
3FP7 2.95 GL434 2.95 P7 3H16249 
5AP1 

2.95 
3.75 

446A 
446B 

1.55 
1.55 5BPI 2.85 GL4714 2.95 5BP4 3.95 481 4.50 50P1 

5HP4 
6.55 
5.95 

WL530 
WL531 

24.95 
12HP7 10.95 5314 3.55 6A6 .90 GL559 3.75 6B7 .99 WL681 19.95 60211952 

8116116 
700B9.95 
700C 9.95 635 

.52 
.51 700D 9.95 

5 7024 
6U5/6G5 .70 707B 23.25 
7A7 .70 708A 6.55 704/1203 
7117 

.45 710A 
71B 2.15 

7Q7 .70 715 7.95 10 .52 717A 
10Y .55 721A 

.90 
3.9.; 12A6 .35 721B 3 95 12C8 .35 724B 4.25 125117 .45 7254 19.95 REL21 3.65 726A 19.95 FG17 2.9519.95 

30/VT67 For 9 8ñ A .80 33/VT33 Walkie Talkies.. .95 803 7.75 
34 .35 805 5.75 RK34 
39/44 4151 

.45 
34 

.55 

807 
fil 0 
813 

1.20 
7.95 

VT52/45SPEC 463.75 .55 814 
826 

3.78 

76 
.85 

¢. 49 
77 .55 829B 3 95 78 .55 830B 4 75 83 .85 832 2.75 83V .95 832.4 3.50 100R 3.45 837 1.25 F.F50/VT250 .65 838 3.25 VR78 .63 841 .55 

TYPE PRICE TYPE PRICE 
843 .55 7193 .35 
860 2.55 8011 2.55 861 34.50 8012 4.35 

.55 8020 3.25 865 2.55 9001 .70 869 24.95 9002 .65 869B 28.95 9003 .55 872A 2.45 9004 .55 
2.15 9006 .55 

878 2.15 CEQ72 1.55 884 1.50 FG 105 10.95 885 .85 K11610 7.45 
930 1.10 RK20A 4.95 954 .55 12X825 
955 .55 2 AMP TUNGAR 2.95 956 .55 
957 .5b RK34 .45 350BGL471A .95 10055 

.75 EF50 .70 
1148 .40 HY615 1.25 
1201/7E9 .95704A 1 19.85705A 2.15 1616 1.25 707A 19.95 16 

1.25 NEON BIILSFOR 
1625 .45 RADIO USE 
1629 .45 NE 15 Price Ea. 
21641/111{60 .65 NE -16 04 
1629 .45 NE -4 19.956 2051 .95 NE -51 O6 

Pilot and Flashlight Bulbs 

Cut Out This Page 

for Ready Reference 

Stock Each 
No. Mazda No. Volts Watts Bulb Base Price 

350-40 64 6-8 E 3 CP G-6 DC Bay .07 
350-50 1820 28 .1 Amp 73/4 Min Bay .12 
350-31 57 12-16 1.5 CP G414 Min Bay .08 
350-42 Spec. 12 6 Watts S-6 Cand Ser .13 
350-20 1446 12 .2 Amp G-314 Min Scr .07 
350-14 49 2 .06 T-3% Min Bay .06 
350-15 356 120 3 Watts S-6 Can Bay .11 

348-22 PR -10 6 .5 Amp B334 Min Flang .05 
350-18 1477 24 .17 Amp T-3 Min Scr .16 
LB -101 323 3 (Aircraft) T-1% 953 .22 
350-19 Proj. Bulb 120 500 W T-20 Med Pf 1.45 
LB -103 44 (Ruby) 6-8 .25 Amp T3 Min Bay .04 
LB -102 1195 12-16 .50 CP RP -11 DC Bay .14 

LB -104 313 28 .17 Amp T-3144 Min Bay .11 
LB -105 1816 13 .33 Amp T-314 Min Bay .12 
LB -I06 12A 12 .09 Amp 11 T-2 Tel Base .18 
LB -107 24-A2 W E 24 .75 Amp105 T-2 Tel Base .18 
LB -108 S 14 Argon 105 212 Watt Med Screw .22 

Distributors: Our standard jobber arrangement applies. 

Order directly from this ad. 

Manufacturers: Write for quantity prices. 

320 N. LA SALLE ST., DEPT. S -L, CHICAGO 10, ILL. 
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for immediate shipment at worthwhile savings 
40111®® ®® ®®.1111111No> 

NEW RA38 
POWER SUPPLIES 

115V., 60 cyc. input adjustable output 0.15,- 

000V. A.C. or D.C. @ 500 Mils. Complete with 

extra set of new tubes and remote control. 

Shipping weight 2100 lbs. $250.00 

IRECTIFIERS 
Dry Disc Type -Continuous 

Duty Ratings ® 3.5V. A.C. 1.8V. D.C. 1.0 Amps 
Full Wave Bridge 90* 

in8.5V. 
A.C.-2.2 V. D.C. @ 3.0 

Amps Full Wave Center 

1111 
Tap $1.20 

36V. A.C. 200 Mil D.C. 
A.W. 750 

54V. A.C.-1.6 Amps. D.C. 
G.E. Full Wave Bridge..64.40 

I154V. A.C.-600 Mil D.C Full 
Wave Bridge $6.85 

180V. A.C.-400 M.A. D.C. 
G.E. Full Wave Brtdge.$6.90 

111 CONDENSERS 
I2 Mfd 600 V Tubular 011..398 

2 Mfd 3000 011 $2.75 
1.0 Mfd 25 -KV $36.00 

HEATERS 
H -149-Chromelox strip heat 

crº. 300 W., 115 V. (%x1 x 
12") 51.00 

2000 
ELECTROLYTIC 
CAPACITORS 

500 MFD 200 D C W V 
2 Insulated Terminals 
2" dia. x 414." can 
mounting bracket; new 
orig. factory packing 
Per unit .. $ "95 

Write for quantity discount 

1000 .25/.25 Mid @ 
6000 VDC ov .125 
MFD @ 12,000 VDC. 
5" x 3t/" x 9ys" 
H.O.A. Mfg. by John 
D. Fast -Oil tilled w/ 
mounting bracket. 
new. orig. factory 
packing. 

$3.75 
Write for quantity 

discount. 

TRANSFORMERS 
T-103 - Voltage 
regulator Trans - 
tat, American 
Transformer Co. 
Spec. 29145 Max 
KVA output 11.5 
56/60 cyc. 0.115 
V. 100 amps. or 
230 V. 
50 amps. $75.00 

Net Wt. 134 lbs. Dim. 25" W x 16" D x 17%" 
li (Encl. 8' abaft ext.) 

METERS 
Weston Model 476-3" A.C. Am- 
meter, 3 Amps, full scale, Cali- 
brated 0.120 Amps, with 40/1 
current trans $8.50 
M-143 A.B. Weston Kilovolt- 
meter -3". Model 301, 20 KV. 
@ 1000 ohms per volt, flush 
type calibrated for steal panel 
mountings with 20 meg. 20 KV 
Weston resistor complete with 
clips and standoff insulators. 
Net wt. 4 pounds $18.00 
TR74NSTATS 
115 V. 50/60 cycle input 103- 
126 V. output @ 2.17 amps. 

$9.50 
115/230 V. 50/60 cycle input 
0.280 V. output @ 2% amps. 

$21.50 
115 V. 50'60 cycle Input, 
0-130 V. output @ 10 amps. 

$24.50 
THERMOSTAT SWITCH 
Fenwall -50° +400° F. 110- 
220 V. 2500 watt contacts, ad- 

1a Meter Multiplier resisr KV 
$1.60 

meg 1/10% nonlnductive Wire 
Wound $1.25 

T -102 -Filament Transformer, 
American Transformer Co. Spec. 
29106, Type WS .050 KVA, 50/60 
cyc. Single phase, 35 KVA test, 
12 KV D.C. operating. Primary 
115 V., secondary 5 V , 10 amps 
with integral standoff insulator 
and socket for 250T, 371, 872 
5563, etc rectifier 
tubes 

$12.50 
Net Wt. 15% lbs. Dim 61/2" W x 

6" D x 12" 11.0.A. 

IMOTOR GENERATORS 
G.E. Type CC -21991 Inut 115 

lts D.C.. @ co 5.7 amps. Out- 
put 115 V. A.C. 60 cycle, single 

Ge 3.50 
.E. Type VCC-.A. @ 81990 Input 32 32 

V. D.C. @ 22 amps. Output 

`115 
V. A.C. 60 cycle, single 

p a e, 350 V.A. @ $63 % 
ILeland Type CLL-21985 Input 

00 

115 V. D.C. @ 4.2 amps. Out- 
put 115 V. A.C. 60 cycle, single 
phase, 240 V.A. @ 869° 
P.F $47.00 
Onan Gasoline Generator Type 
CDO-73004-A (for TRW Radio 

IlEQUIP.( 120 V. FJO cycle. 
Single Phase @ 9.1 Amps 14 

V.D.C. @ 20 Amps. New in 
awater -tight metal case.$140.00a 

TRANSMITTING 
RK75/307A . 4.50 
450TH/6C21 22.50 3C23 
750TL 47.50 FG81A 
WL533 150W U.H.F C6A 
Triode 17.50 C6.1 

I111, 714AY Magnetron.. 9.50 
730A Magnetron...10.75 

1000 50 MFD 32,000 V.D.C. 
TUBULAR VACUUM 

CAPACITORS 
214" dia. s 61" O.A. Clip 
mounting. New orig. $4.95 
factory backing 

Write for quantity discount. 

100 001 MFD. 25,000 V.D.C. 
MICA ;_ 

CAPACITOR 
25 A. @ 3,000 
KC, 18A @ 1,- 
000 KC, 11 A.C. 

PL 254D 
type 

Diem. 1034' x 
4" s 9" H.O.A. 
Original factory 
packing. $25.00 

Write for quantity discount. 

TUBES rrrrrrrrrs 
THYRATRONS 

2D21 Min. 1.25 
4.75 
4.75 
8.50 
9 70 

931A Photo-Mult 2.75 4628/289414 6 Amp. 
All Tubes New, Boxed Rectigon 3.95 

CAPACITOR, 9.1.2 MFI) M 

11iKVAR 
OU -Cy. dingle 

$17.50 5 

SO LA CONSTANT Voltage 
Transformers, 95-125V input; 
115V output @ 50 cycles. 

30 VA, $ 6.00 
60 VA, 8.40 

128 VA, $13.20 
250 VA, $18.00 
500 VA, $34.00 

1000 VA, $66.00 
TUBE WL 386/ML-3W-125 
KV, X-ray rectifier, oil immer- 
sion type, 10 V @ 11.8 amps. 
fil $32.00 
RELAY, TIME DELAY West- 
ern Electric #250A -110/220V. 
60 Cycle, Adj.o-15 min..56.50 
CAPACITOR 1.25/1.25 @ 

II7,500 V.D C $12.50 

RECTIFIERS111 
37113 5.95 
531 18.00 
872 1.75 
3B22 2.95 

®®-a-a®la®11111i1®1111 as 
All merchandise in "as new" condition. Add approx. 20°f to net weights for estimated 
shipping weights. Terms are 30% with order, balance C. O. D. All prices f.o.b. Los 
Angeles Warehouse. Write for additional detail information on any of the above items 
and for special quantity discounts. 

1527 E. SEVENTH ST. EPCO LOS ANGELES 21, CALIF. 

.SSSS%%%%%%SSSSSSSSSe %%.% 

MARINE EQUIPMENT 
ET -8023D1-200 watt ship transmitter 

Mfr: RMCA. New, $550 ea. 
TAJ-600 watts cw, 150-55Okcs. 
TBH-500 watts cw, 2.0-20.0 mcs. 
TBL-350 watts ow, 50 watts phone. 

175-600 and 2.0-18.1 mcs. / Each of above has motorgen'r and 
starter. / 136A -Mackay ship transmitter with / 116 V do mot. gen'r & spares. $115 
per set. New. / Motor Generators for Mackay, RMCA / & radar sets 32, 110 and 230 de. / Underwater Sound Beacons - Model / NAA. Consista of a buoy -shaped / water -tight, welded container fitted / with omnidirectional electrosonic / transducer. Inside are batteries, / oscillator -amplifier, vibrator power 
supply, timer and self -destroying de- / vice, which can be removed if de- 
sired. Beacon emits 5 watts audio at 
10 to 20 lees at chosen code for 48 
hours. NEW, original packing. 

$300.00 

AIRCRAFT EQUIPMENT 
/ ASB-5-515 Mcs. Radar. New. In- / eludes transmtr, indicator, switch- / ing unit, rectifier power unit, control / unit & antenna. / GP -7 transmitter complete 85-125 

watts 350-9050kcs. A1,Aa,As. New 
/ $100 ea. 

MN-26-Bendix Radio Compass. New. / Complete. 
ZA-Blind Landing Eqpt. 90-100 mcs. 

New. / APS-4 Junction boxes -J-84. New. / BC -458. New. $5.50 ea. / BC -458. New. $9.95 ea. 

ACCESSORIES, MISCELLANEOUS 
/ Magnetic starters -1, 2, 6 and 100 hp. / do & ac. / MOTOR 

$10 

GENERATORS Large 
a Variety. 110 dc to 110/1/60, 1Kw, 

0 ea. / CONVERTORS -300 watt. 115 dc to 
220/1/50, new, export packed. $50 ea. / STANDOFF INSULATORS * 50,000 3 to 12 / in. brass or bronze base & cap. 12 in. @ SI ea. 

/ We carry an extensive stock of marine and / aircraft accessories. as well as end equipment. / Your requests for quotations are invited. 

/ Terms: Cash or net 10 if rated. 
Prices fob our warehouse. 
All material offered subject 

/ to prior sale. 

/ 

/ 
/ 37 Montgomery St., Jersey City 2, N.1 

/ 
/ / / / / / / 
/ / / / / / / 
/ / / / 
/ 
/ / / / / 
/ / / / / 
/ / / / / / / / / 
/ / 
/ 

/ 
/ / / / / / 
/ / / 
/ / / / / 

/ 

Communications Co. 

COMPASS 

DElaware 2-4656 

BRAND NEW! 

WAR SURPLUS 
ELECTRON ICS 

NEW BC -375 100 watt General Electric trans. 
mitters, complete with all tubes, tuning 
units, dynamotor (for 12 or 24 volt), plugs 
and components needed for operation. (Fac- 
tory packed) $79.50 

NEW Bendix RA-IOCA (12 v.) or RA-10DA 
(24 v.) Aircraft receivers. Complete with 
all tubes. dynamotor, control box, tuning 
shaft and connector plugs. Ready to op- 
erate. (Factory packed) $74.50 

NEW BC.22IAA Frequency Meters (Phllco) 574.56 
NEW PE -103A Dynamotors (Export Packed( $24.50 

(6 or 12 v. input: 500 V. at 160 ma. output) 
NEW PE -73C Dynamotors (Export Packed) $7.95 

(24 v. Input: 1000 v. at 350.ma. output) 
NEW BD -77 Dynamotors (Export Packed) 5 4.42 

(12 or 14 v. input: 1000 v. at 350 ma. 
Output) 

NEW T-17 Hand microphones (Boxed) $ 1.95 

Write for listing of many other valuable surplu.v 
items In our stock. 

All prices quoted F.0 B. our Chicago warehouse. 

ACOUSTICRAFT CORPORATION 
2144 So. Kedzie Ave. Chicago 23, III. 
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ATTENTION! 
MANUFACTURERS 

RESEARCH LABS 
SCHOOLS 

INDUSTRIALS 

AMAZING SURPLUS SPECIALS 

OIL FILLED CONDENSERS 
Complete with mounting & hardware 

Mfd. Volta Price 
.1 7500 $2.25 
.01 7500 2.25 
.02 7500 2.25 
.03 7500 2.25 

1 5000 4.75 

2 

.s 

.1 

3000 
3000 
3000 
3000 

2.75 
2.25 
2.00 
1.25 

2 2000 2.25 
.5 2000 1.25 

Mfd. Vo to 
1 1500 

5 1500 

Price 
1.35 
.99 

4 
2 
1 

.5 

1000 
1000 
1000 
1000 

1.45 
1.25 
1.15 
1.05 

2 

600 
600 
600 
600 

.99 

.79 

.69 

.59 

2x1 400 .39 

4 1500 2.00 4 
2 1500 1.75 

1LN5 
2A3 I 
2D21 
3A4 
3Q5GT 
3S4 
5R4GY 
5T4 
5Y3GT 

5B8 
7 

6C5 

BÉ5 

100 .39 

RECEIVING TUBES 
.60 
.75 

1.93 
.40 

.50 .31 

.90 
1.09 

.84 

.91 

.50 

.50 
.60 

(iL.7 
6SL7,.... 
65N7GT 
6YfiG 
6Z70 
12116 
12SK7 

10SQ7G 
30 
33 
35 '51 
36 
3, 

.85 

.50 

.54 

.70 
1.05 

.44 
.45 
.45 
.39 
.40 
.9/ 
.45 
.45 
.40 

39 14 
46 
50 
56 

8Ó 

11 201 
1203A 
1231 
1291 
1299 

NON -RECEIVING TUBES 
2E22 
2x2/879 
3B24 
3C24 
13y69 
371B 
G1A34A 
446A 
532A 
705A 
725A 
801A 
805 

1.40 

.44 

.55 
2.15 
1.88 
7.85 

.69 
3.95 
1.75 

15.00 
.70 

4.39 

SI I 
813 
826 
82913 
860 
866A 
874 
876 
905 
955 
956 
957 
1616 

1.39 
6.25 

.44 
2.85 
1.88 

.64 

.54 
8.85 

.30 

.49 

.30 
1.25 

1625 
1626 
1629 
2C30 
8020 
9002 
9003 
3FP7 
3GP1 
5BP1 
SCPI 
5FP7 
872A 

.30 
.45 

1.05 
.49 
.45 
.41 

1.05 
.90 
.91 
.34 
.91 
.60 

.37 

.25 

.50 

.70 
2.85 

.30 

.30 
1.10 
3.40 
2.25 
3.35 
2.50 
1.35 

872A 81.35 ea. Large anal titles special 
price on request 

GET ON OUR MAILING LIST TO 
RECEIVE PERIODIC CIRCULARS 

Limited quantity subject to prior sale. Send 
checks with orders unless rated. Shipping charges 
prepaid on orders $10.00 or over. 

Distributors of nationally advertised electronic 
products. Special attention to industrial accounts. 

MITO RADIO & ELECTRONIC CORP. 
200 Greenwich St. New York 7, N. Y. 

BE 3-2980 
Bra et'r 
160-13 Northern Blvd., Flushing, L. I. 

Phone: FLushing 8-7425 

Cable Address: MILOLECTRIC, New 'York 

Mail orders and inquiries to New York office 

APR -1 RADAR SEARCH RECEIVER, 
range 300-4000 mc, similar to APR -4 
Receiver, 110 volts, 60 cps. 

TUNING UNITS TN -19, 1000-2000 mc. 

TUNING UNITS TN -54, 2000-4000 mc. 

10 Cm TEST LOAD TPS-55 PB/T..$5.00 

S BAND RECEIVER TRANSMITTER RT- 
72/UPN-1, less tubes, for battery 
operation .$100.00 

X BAND VSWR TEST SET TS-12/AP, 
complete with linear amplifier, direct 
reading VSWR meter, slotted wave guide 
with gear driven traveling probe, matched 
termination and various adapters, with 
carrying case, new. 

X BAND PICK-UP HORN AT-48/UP, with 
coaxial fitting $5.00 

X BAND POWER LOAD TS-108/AP, 
new $25.00 

SIGNAL GENERATOR MEASUREMENTS 
78E, 45-85 MC, I-100,000 microvolts, 
calibrated output. $100.00 

TS 155A/UP SIGNAL GENERATOR, 
2700-3300 mc pulsed, calibrated output, 
110 v. 60 cy. New. 

TS 13/18, X BAND SIGNAL GENERATOR 
pulsed, calibrated output 110 v. 60 cy. 

TS 9/APQ5 CALIBRATER. 

S BAND MIXER, type N signal output, 
oscillator output and I.S. output con- 
nectors, variable oscillator injection. 

$17.50 

MICROWAVE TEST CABLE, 15' RG -9U 
cable with UG-24U connectors. 15 feet 
long $4.00 8 feet long....$3.50 

LOSSY CABLE, 10 db at 3300 megacycles, 
type N connectors $3.50 

TYPE N CONNECTORS AND ADAPTERS, 
UG-10, 12, 21, 22, 24. 25, 27, 29, 30, 
58, 59, 83, 86, 167, 190, 201, 245 and 
UHF Connectors SO -239, PL -259, 83, 
I AP, UG-266, complete with center con- 
tacts, immediate delivery. 

RADAR JAMMER, T-26/APT-2, 435-715 
megacycles, 110 volts, 400 cps, new, 
complete with antenna $40.00 

COMPLETE SQ RADAR, IO cm, 300 yards 
minimum, max. 3, 15, 45 miles, A. B, or 
P.P. I. presentation, 90-130 volts, 60 cps. 

SD -3 SHIPBOARD RADAR EQUIPMENT, 
complete with all accessories, operates on 
115 volts. 60 cps, new. 

SA -1 RADAR TRANSMITTER, Receiver 
and Indicator, 115 volts, 60 cps, new. 

RADAR RECEIVER BC 1068-A, 150-200 
megacycles, individual tuning for the r.f. 
stages, band widths 4 megacycles, 115 
volts, 60 cps, 14 tubes $45.00 

GENERAL RADIO PRECISION WAVE - 
METER, type 724A, range 16 kc to 50 
megacycles, 0.25 % accuracy, V.T.V.M. 
resonance indicator, complete with acces- 
sories and carrying case, new..$175.00 

125/APR ANTENNA $5.00 

TS 10/AP for APN-1 $40.00 

TS 203/AP CALIBRATED SELSYN $13.00 

TEST SET 1-178 CALIBRATOR $75.00 

TELEFONE TEST SET EE -65-F $30.00 

SYNCHRONIZER W.E. BCI043B $75.00 

SYNCHRONIZER W.E. BCI155-A. $50.00 

MODULATOR W.E. BC748-A, 10 kw, 1.3 
microseconds, 750-850 PPS, new, less 
tubes $25.00 

TRANSMITTER RECEIVER BC800M, 
new $30.00 

MODULATOR BC 1007-A $75.00 

RECTIFIER -POWER UNIT, 110 y, 400 cps, 
PP-4/APQ-2 $15.00 

HI VOLTAGE SUPPLY, RA -90-A, 110 v, 
400 cps $10,00 

GO -9 TRANSMITTER, less tubes..$100.00 

TRANSMITTER BC -AR -230, new, less 
coils $5.00 

W.E. NETWORKS, D-162630, D-162629, 
D-161637, D-162634 $1.00 each. 

G.E. DELAY LINE, 4 microseconds 1000 
ohms, 0-2 mc $4.00 

TRANSFORMERS, 115 volts, 60 cps prim- 
aries : 

1. 6250, 3250 and 2000 volts, tapped 
primary $14.00 

2. 6250 volts 80 ma, ungrounded, 
C.E. $12.00 

3. 2 secondaries at 500 volts 5 amps each, 
wt 210 pounds $50.00 

PULSE INPUT TRANSFORMER, permalloy 
core, 50 to 4000 kc impedance ratio 
120 to 2350 ohms $3.00 

PULSE TRANSFORMER, Utah 9280 $1.50 

PULSE TRANSFORMER 
GE 68G 828G-1 $5.00 

HYPERSIL CORE CHOKE 1 Henry, West- 
inghouse L-422031 or L-422032 $3.00 

VARISTORS WE D171528, D171628, 
D161871 -A 75c each. 

0-350 volts, 1000 ohms per volt meter, 
Westinghouse NX-35 $4.50 

ELECTRO IMPULSE 
LABORATORY 

6 Broad St. 
Red Bank 6-4247 

Red Bank, N. J. 
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COAXIAL CABLES AND CONNECTORS 
J_i nin linilinininiiilllllnllllllllllllnutilllllllllllllllllllllnllllllllllllllllllllllllllgllllllllllimiilllllll _' IIIIIIIiimiIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIimiiIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIi'E 

"UHF" COAXIAL CABLE CONNECTORS= = UG TYPE CONNECTORS 
= - Deduct 10% from prices shown on quantities of 

e. - 100 or more of any type 
. AN / Priceea. AN f Price 

ra 
' 41\ -.. UG 9/V 1.14 VO- 97/U 3.50 

ÚG10/U 1.56 UG 98/U 1.55 
^-,. s ÚG11/U 1.46 IIG100/U 2.34 = - s 11G12/Ú 1.14 UG-101/172.95 

UG13/U 1.56 VO -107/U 2.25 
UG14/V 1.45 UG-108/111.75 

83.ISP 83.1R 13.1T E = VG15/U 1.14 UG-109,U 1.75 =_ - - ÚG16; U 1.56 ÚG114/U 1.50 
83 SERIES = = ÚG -17/U 1.45 ÚG115/V 1.35 - a - ÚG18/U 1.25 CW-l23/Ú .45 

No. An. No. Description Price = VG18A/U 1.05 ÚG155/U .40 
- 83-1SP (P1259) Plug ea.22f _ - UG-18B/11. .99 UGlb4/U 3,75är 

83--1SPN (PI259A, Plug ea,22¢ _ - VG19/V 1.28 IIG155/II 3.75 
83-168 (UG176U) Reducing adapter for - UG19A/II 1.38 UG-158/Ú 4.25 

RG 29, 55 and 58U. Use with - = UG19B/U 1.45 ÚG160/U 1,90 
UG-20/U 1.17 UG160A/U 1.55 

83-1SP or 83-1SPN ea.12¢ = E UG-20A/V 1.26 UG- 67/ 2.25 
83-1H (UG106U) Hood ea. 10¢ = = UG20B/V 1.41 ÚG173/U -30 
83-1R (S0239) Receptacle ea.28¢ _ = ÚG21/V .99 VG175/V .15 s 
83-lAP (M359) Angle Plug adapter.. ea. 22¢ __ 

UG21A/U 1.05 IIGITB, V .15 
83 -IT (M358)Connector ea. $1.12 q = ÚG21/U .99 VG188/V 1.30 q 

e UG-22/U 1.08 VG201/V 1.22 
83-1J (PL -258) Junction ea. 70¢ = t II0-22A/13 1.38 IIG202/II 2.75 
83-22AP (UG104U) Angle Plug adapter ea. 50¢ S. = UG22B/U 1.34 UG206/U 1.02 
83-22R (UGIO3U) Receptacle ea.35¢ = = UG23/U .99 ÚG208/Ú 28.50 
83-ZZSP (ÚG102Ú) Plug ea.35¢ _ n 17G -23A/111.26 VG212/U 4.50 

VG23B/V 1.29 IIG213/i7 4.50 - 
Minimum Quantity -100 of a type = = UG27A/U 2.25 IIG215/V 3,35 

- IIIIIIIIIlIl11111111nlIIllnnnnnnll111lllllllllllllllllllllllllllllllllllllWIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII E = VG28/1/ 2.34 U0-216/II 8.70 
g. VG29/V 1.22 UG213/U 3.10 

COAXIAL CABLES = = uG-30/U 1.75 IIG-218/V 6.50 
e V0 -33/V 30.00 II0-222/V 35.00 =_ 
= VG34/V 35.00 II0-231/V 2.00 

UG-35A/U 28.00 IIG236/II 11.75 
h UG-36/U 35.00 II0-241/V 2.20 

ÚG37/11 28.00 VG242/V 2.50 
-_ _ 2 VG37A/U 30.00 U0-243/172.75 
P. RGSU per 1000 k, $70.00 = = ÚG57/U .99 UG-244/112.50 170-58/11.63 VG245/U 1-25 

RG6U per 1000 k, 120.00 - 17G-59/112.75 1/0-246/II 1.45 
RG7U per 1000 ft. 70.00 = = 110-59A/11 1.70 U0-252/114.50 
RG8U per 1000 ft. 40.00 - - IIG 60/V 1.90 UG-254/II 1.82 
RG9U per 1000 ft. 135.00 E = V13-60A/II 1.30 II0-235/V 1.85 

5 RG10U per 1000 Fe. 90.00 = -N 1.1G1-81/172.05 170-260/U 1.12 - 
RG11 U per 1000 ft. 100.00 = g- 

IIG-61A/17 1.80 ÚG262/II .95 - _ - 11G -62/V 28.00 IIG262/II 1.05 
RG12U per 1000 k. 175.00 - - 17G831V 1.80 IIG-269/V 2.60 
RG13U per 1000 k. 125.00 5 = 17G -857U 1.65 IIG273/II 1.50 
RG18U per 1 00 0 ft. 320.00 = - VG86/II 1.69 IIG-274/V 1.98 
RG22U per 1000 k, 120.00 = VG 87/II 1.40 PL -274 1.12 

RG29U per 1000 h. 37.50 = = UG 88/U 1.17 IIG290/II .85 
VG89/V .95 VG291/V 1.05 

RG34U per 1000 f!. 175.00 - ÚG90/U 1.05 VO-306/II 2.03 S. 
RG39U per 1000 ft. 55.00 5 IIG91/U 1.25 110-333/U 4.70 
RG54A/U per 1000 it, 60.00 = = IIG91A/U 1.05 VG 334/V 5.75 

- RG54U per 1000 ft. 65.00 - U0-92/171.10 UG-352/II 6.00 

RG57U per 1000 ft. 75.00 = = UG92A/II 1.35 VG -287/11 5.25 
ÚG93/II 1.25 IIG-270/V 6.50 = 

RG58U per 1000 h. 59.00 = = IIG93A/II 1.45 IIG259/II 4.10 
RG59U per 1000 ft. 45.00 - = ÚG94/II 1.25 UG279/13 2.40 

S. RG64U per 1000 F!. 50.00 = - IIG94A/V 1.05 ÚG157/V 4.25 
RG71 U per 1000 k, 120.00 - E43-95/17 1.10 MX -195/V .55 UG-95A/I7 1.35 - 
Prices based on a minimum quantity of 500 ft. _ = VG96/U 1.25 II13-197/V 5.25 - UG96A/V 1.45 UG-235/U 28.50 

ñumunwummmwmnnunwunnnmunninmmmunnmmiuumininummini mmiimr snuunnnniunimmnuuu uminiimmmnlluanummummmnumummmmnummniti 

LIFE ELECTRONIC SALES 91 Tel: DI gby '9:471'5141« Y 

ELECTRONIC SPECIALS 
RA -38 power supplies -0-15000V @ 500ma, cont. var. 110V input $275.00 
RA -58 power supplies -0-15000V @ 35ma, cont vor. 110V input. 140.00 
Switches for above -15000V-1.5 amp. oil filled -110V AC drive 42.50 
Condensers -1 mfd. @ 25000V -oil filled -steel case 65.00 
Transformers -Modulation Reactors, 2500W, 12000/7500 Sec. 72.50 
Transformers-Pri. 110'220¡1/60. Sec. 4800/6000/7000 CT 500ma 75.00 
Transformers, Reactors, Filters, complete line of QBD supersonic components 
Varistors-WED-165593, Full Wave, 75 ma. 12V 1.75 
Varistors-WED-170225, Phase Detector, Four group, 1 mil. 2.50 
Radar -SO -12 -Trailer Borne, Almost complete. Good condition 1,500.00 
Radar -Considerable stock of SCR -545 and 547 components and units 
Condensers -.012 @ 25,000V Tubular 5.75 
Switches -Ceramic rotary, dozens of combinations in stock .75 
Resistors -Class 1, Grade 1, large stock all sizes. 
Selsyns-Small, operate on 6 to 10 Volts 60 cycles, per pair 2.85 
Power supplies -PE -110 -$22.50 -PE -237 -$27.50 -RA -34-$95.00 

Thousands of items cf transformers, condensers, resistors, coils, tubes, connectors 
insulators, se'syns, motors, fans, relays, meters, sockets, television components, 
speakers, transtats, variocs, test equipment, antennaes, masts, power supplies. 
Let us know your needs. Prompt service. 

DO YOU HAVE ANY SURPLUS ELECTRONICS FOR SALE? 
HIGHEST PRICES PAID. 

MONEY BACK GUARANTEE ON DEFECTIVE MATERIAL. SUBJECT TO 
PRIOR SALE. ALL ITEMS ADVERTISED ARE NEW UNLESS QUALIFIED. 

VETERANS SALVAGE CO., INC. 
9 KULIK ST. CLIFTON, N. J. PASSAIC 3-6370 

Mfgefse 
s4vEsUSor° 

Art 
.>w.. 

INDUCTANCE TUNER 
for TELEVISION & FM 
Front end 2 gang.indi- 
cidually isolated coils. 
17 turns silrer wire on a 
eramic form, per gang. 
Folly shielded. Will 
racer FM and both Tele- 

-ion bands. With cir- 
cuit diagram. 

$4.25 ea. 

PULSE 
INPUT 

TRANS- 
FORMER 

Imp, ratio 50 to 1000 to 
1000 3 wndgs. Hypersil 
core working voltage: 
15I:V W.E. type KS 
0149 suitable for Hi - 
Voltage Flyback. Ship- 
ping wt. 31/2 lbs. No. 
1'°4 $2.95 ea. 

SO 239 
(83 -IR) "UHF" 

COAXIAL CABLI: 
CONNECTORS 
Sample 284 $25/C 

$220/M 

r%Ììcl;- -I 
RELAYS 

200 ohm 24 V D.('. 
SPST N.O. 15 amp 
contacts No. 1113. 

494 ea. 
Clare Sensitive 3500 
ohms 8MA SPOT 3 amp 
contacts No. R30 

$1.10 ea. 
4850 ohms BMA SPIP 
1 aamp 

contacts W.F. 
$1.25 ea. 

2,000 ohms 3PST N.(1. 
1 amp contacts CLARK: 
#1194. 89e ea. 
1300 ohms 20MA SPII'I' 
& SPST N.O. 1 snip 
contacts W.E. NO. 1101 

890 ea. 

RG 8U 
COAXIAL CABLE 

50 Ft. Lengths 
$1.79 Lath. 

FREE data, 
circuits designed 

by ROBT. 
G. HERZOG 

HI -VOLTAGE OIL 
0.2 mi. 5000 wvdc 
Brackets. 
Min. Order $2.50. 
Plant. . FILLED CAPACITOR - 

std. Makes with Mfg. 
$1.89 ea. 

Prices Net. F.O.B. Our 

tiff ersu/5eneral core 

365 CANAL ST. N.Y. 13, 

WAlker 5-9642 

ELECTRONIC TUBE -MAKING 
MACHINERY 

For manulacturinq 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. 

GENERAL ELECTRIC 

FG -172 THYRATRONS 
Brand new in original cartons 

This tube is used in many industrial controls 
and is specially priced at $14.80 each 

$10.00 each in lots of 10 

RADAR ANTENNAS 
ASB 5 element Yagi (500 MC) $7.00 
ASA dual 0 element Yael (400 MC) with 

hydraulic servo trans. and recur. for re- 
mote control $48.75 

AN/APS-I5-3 cm Antenna assembly $33.25 

WESTINGHOUSE 
HYPERSIL TRANSFORMERS 

Pri 115V 60 cy 3/4 KVA-Sec #1 240V @ 
1.56A, Sec #2 240V @ 1.56 A, Wt. 30 

ea.$I1.50 
$10.00 each In lots of 10 

PH 115V 60cy tapped, Sec 5V @ 30A $3.32 
ELINCO PM -2 Rate Generator 
EAD 1-36 Rate Generator $7.00 
FILTER CHOKE -Hermetically sealed 10H 

at 400 MA DC. 90 ohm res. wt. 11 lbs $3.85 
W. E. Sound powered Hand Set $14.88 
W. E. Sound Powered Chest Set $14.88 

TUBES AT SENSATIONALLY LOW PRICES 
WRITE FOR LATEST BARGAIN BULLETIN 

LECTRONIC RESEARCH LABORATORIES 
New Location 

1021-23 Callowhill St., Phila. 23, Pa. 
Telephones: MArket 7-6590 and 6591 
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el) SEARCHLIGHT SECTION 1;fli 

SURPLUS LABORATORY EQUIPMENT 
GENERAL RADIO 

805-A STANDARD SIGNAL GENERA- 
TOR $495.00 
(16 Kc-50 Mc 0.1 Microvolt to 2 
volts output) 

620-A HETERODYNE FREQUENCY ME- 
TER $375.00 
(For frequency measurement be- 
tween 300 Kc and 300 Mc ± 0.1%) 

107-M VARIABLE INDUCTORS $ 35.00 
(1.5 to 50 Millihenrys-new) 

724-A PRECISION WAVEMETER $150.00 
(16 Kc to 50 Mc -0.25% accuracy -complete-new) 

821-A TWIN -T IMPEDANCE MEASUR- 
ING BRIDGE $325.00 
(460 Kc to 40 Mc. -measures ca- 
pacitance, suseeptance, conduct- 
ance, reactance, resistance ± 
0.1%) 

583-A OUTPUT POWER METER 5 60.00 
(0.1 milliwatt to 5 watts, 2.5 to 
20,000 ohms) 

222 PRECISION VARIABLE CONDENS- 
ER $ 35.00 
(0-1500 MMF) 

775-A FREQUENCY LIMIT MONITOR 
$125.00 

(1.6 to 45 Mc) 

FERRIS 
34-A U.11. F. CRYSTAL CALIBRATOR 

$175.00 
1, 5, 16 51c. Crystals -useful up 
0 500 Mc.) 

HEWLETT PACKARD 
P -6255B INTERPOLATION OSCILLA- 

TOR $ 95.00 
1510-1000 and 1280-2520 Cps.) 

L & N 
4223 REICHSANTALT TYPE PRECISION 

RESISTORS $ 35.00 
(0.001 ohm) 

7655 SINGLE RANGE PORTABLE INDI- 
CATOR AND STANDARD CELL $ 55.00 

WESTERN ELECTRIC 
TS5/AP RANGE CALIBRATOR..$ 65.00 

(SWEEP MARKER GENERA- 
TOR) .25, 1, 5, 10 Nautical & 
Statute Miles -new 

RA -90-A H.V. HIGH ALTITUDE POWER 
SUPPLIES $ 7.50 
(+4900V, -1000V, Input 110V- 
400 Cps -New 

D-151754 MODULATOR OIL UNIT $ 40.00 
(Contains 3B24, 1B3, 6AC7, 6SN7, 
3E29 -new) 

157-A OUTPUT TRANSFORMERS $ 9.95 
(10,000 To 500 and 250 ohms -35 
To 10,000 Cps ± 1 DB -New) 

G. E. 

LU RADAR TEST EQUIPMENT $ 50.00 

INDUSTRIAL INSTRUMENTS 
RN -1 WHEATSTONE BRIDGE $ 60.00 

(.001 ohm To 10 Megohms 
0.1%) 

MB -8 MEGOHM BRIDGE $ 60.00 
(1-100,000 Meerohms± 5%) 

SHALLCROSS 
821-H RESISTANCE LIMIT BRIDGE 

5 80.00 
(10 ohms To 10 Megohms ± 1% 
to 25 %) 

WESTON 
MODEL 1 (0-300 MA-D.C. ± 0.25%) 

$ 50.00 
MODEL 1 (0-500 V.D.C. ±0.25%) $ 50.00 
MODEL 45 (0-75 V.D.C. ±0.5%) $ 35.00 
MODEL 45 (0-150 MAD.C.±0.5%)$ 30.00 
MODEL 45 (0-300 MA D.C.±0.5%) $ 30.00 
785 INDUSTRIAL CIRCUIT TESTER 

$ 80.00 
(AC. DC Volts, Ohms, MA., Amps, 
Resistance, NEW -1-1000 Volts, 
50 Microamps-10 Amps, 50 HMS -30 Megohms-Oak Case) 

796 MEGOIIMETER (0-200 Megohms) 
$ 50.00 

BOSTON GEAR WORKS 
LBT-150 TWINTABLES $ 20.00 

(Gear Reduction 150 -1 -New) 

BOONTON 
140-A BEAT FREQUENCY GENERATOR 

$550.00 
(20 Cps to 5 Mc ± 2% Output 1 
MV To 32 volts) 

155-A F.M. SIGNAL GENERATOR $350.00 
(1 To 11 Mc and 38 To 50 Mc. - 
0.1 To 1 Volt output -0-225 Kc 
deviation) 

120-A V.H.F. CIRCUIT CHECKER $ 95.00 
(3 Ranges -24-210 Mc.) 

DUMONT TELEVISION CAMERAS 
5027-A IMAGE ORTHICON PICKUP 

HEADS $2500.00 
(with 5047-A Electronic View- 
finders, complete with all tubes, 
including 2P23 and 90 MM f.35 
Ektar Lens, Factory Recondi- 
tioned) 

ALL PRICES F. O. B. N. Y. C. WAREHOUSE SUBJECT TO PRIOR SALE 

THE NATIONAL INSTRUMENT COMPANY 
FAR ROCKAWAY, N. Y. 

CABLE ADDRESS NATINSTRU, NEW YORK TELEPHONE FAr Rockaway 7 -1123 

GRAIN OF WHEAT LAMPS 

Mazda G.E. 323 
3V..19 A 

Used for illuminat- 
ing meters, compass 
dials, airplane in- 
struments, etc. Sol- 
dering iron removes 
lamp from base to 
use in models, doll 
houses, miniature 
trains, Xmas trees, 
etc. 

.\ 
l, l 

Mazda G.E. 328 
6V..2 A 

Photo, 3 times actual size. Glass Bulb ye' x s/e" 
Either type $ 50 doz. $75.00 per M. 

ALNICO FIELD MOTOR 

31/2" xis/e" - 

Operates on Flashlight batteries, speed depending 
on the voltage. Fairly strong on 6 volts, full power and speed on 27 volts. Designed to be used In bombsights, automatic pilots, etc., 250 $5.00 RPM. FEW MORE AT P 
A newly Written (1948) Book on Photoelectric tubes (Electric Eye) Circuits and Relays 

II) for $7.50 1.00 
HAYDON or TELECHRON 
SYNCHRONOUS MOTOR 

to operate switches, etc., I Rev. 
per minute at this 

SPECIAL PRICE $3.85 
Many other speeds 

available at $5.25 up 

EST. 
1923 LAN 

Experimenters and Inventors Supplies 

64 Dey St., New York 7, N. Y. 

EST. 
1923 

NEW YEAR SPECIALS 
0-3000 D.C. ammeter, General Electric type DB -12 
with shunt New $39.00 
0-1200 D.C. ammeter, Westinghouse type SX 6% 
in. diem, with shunt New $19.50 

REMOTE CONTROL, RM29A, similar to EE -8 
for wall mounting New $8.75 

0-120 R.F. milliameter, Weston 425 New $5.95 

0-800 D.C. milliameter, Deiur 3%" square 
rase New $3.95 

u a01) A.C. voltmeter, Norton 4% inch round case 
with external multiplier New $7.95 
0-50 A.C. ammeter, Westinghouse NA35 New $3.95 
0-15 A.C. voltmeter, Roller Smith TAS 3% inch 
round New $3.95 
0-10 D.C. voltmeter, Electro Tectype 350, 3% inch 
round New $3.95 

APN-1 ALTIMETER INDICATOR - Basic 
movement 0-1 m.a., 5 m,a, shunt, 270° scale. 
An excellent basic movement for constructing 
your own meters New $1.95 
METER RECTIFIER, full wave midget Sel- 
enium, 10 volts, 30 M.A New $0.29 

LD14/APN 1 ALTIMETER INDICATOR, Westing 
house New $7.00 
Cutler Hammer Safety Switch No. 41211119. 30 
amp.. Double Pole, Fuse Mtg New $7.95 

BATTERY CHARGER, G.E. Tungar 6RB6B17, 
12 battery 12 amps., 24 battery 6 amps..New 

$67.50 
BATTERY CHARGER, Allen Unitron 2 U. S., 
6-65 volts, 6-12 amps New $49.50 

RECTIFIER, General Electric, 230 volts, 3 phase 
output 28V.D.C. at 130 amps. Ideal Electroplat 
ing supply etc. Used Excellent Tested O.K. $200.00 
DYNAMOTOR, PE73 for BC375 New $6.95 
DYNAMOTOR, PE94 for SCR522 New $4.95 

Used $2.95 
INVERTER, Winco PÚ16/AP 28V.D.C. input, 115 
V.A.C. at 6.5 amps. 400 cycle output.... New 20.00 

WESTON ELECTRICAL TACHOMETER 
Model 545, for use with MOD. 724 Magneto, 
Speed 0-2000 RPM, Ratio 2:1...BRAND NEW 
-GUARANTEED $19.50 
WESTON TACHOMETER GENERATOR - 
Model 724 Type C Used $22.50 

5^ P.M. COMPARTMENT SPEAKER, 25 Watt 50- 
6,000 ohms Waterproof. EXCELLENT CONDITION 

$8,95 

0-20,000 D.C. voltmeter, Weston 506 with 4 
type MFA505 precision multipllers.New $49.00 
Weston type MFA505 precision multipliers, 5 
megohms, 5000 volts New $12.50 

Transformer, 1I5V.A.C. 60 cycle, output 5 volts at 
90 amps., ideal for welding etc. 

Good condition $12.95 

HEADSETS, HS -23 8000 ohms Brand New 
$3.25 EXTENSION CORD, CD307 with PL -55 and 

JK-26 New $0.59 

Headset, HS30 complete with matching trans- ormer, 6 ft. cord and PL -55 New $1.9 SOUND POWERED CHEST SETS New $5.95 
EE -8 TELEPHONE FIELD SETS. New $15.00, 
pair $28.00, Used good condition $10.00, pair $18.00 

IDEAL MOBILE POWER SUPPLY 
PE237-Heavy duty vibrator power supply, 6, 
12, or 24 volt input, 525v, 95 ma; 105v, 42ma.: 
6,5v, 2 amp.: 6v, 500ma.; 1.3v, 450 ma.; small 
supply -100v, 17ma. ; 1.35v, 450ma. with tubes, 
shock mounted, Brand New $29.50 

HANDSET. T$13 for RM29A New $3,95 

PHOTOFLASH CAPACITOR, 25 mfd, 2000 V. 
D.0 New $10.00 
PHOTOFLASH CABLE, 6 cond. plastic, 4000 
V.D.C. insulation New $0.35 per ft. 
TRANSFORMER, 115 V,A C., 60 cycle, out- 
put 2500-0-2500 at 125 m.a New $16.50 

BC375 TRANSMITTER, complete with 7 tuning 
units, antenna tuning unit, dynamotor, and tubes. 

New $55.00 

SCR522-Accessories, Plugs -Complete set 
New $4.00 

BC631 Jack Box.$0.79 BC629 Jack Box.$0.79 
AN104 Antenna, Steel..$1.95 Copper..$2.95 
BC602 Control Box New $1.00 

CATHODE RAY TUBES 
3API $2.50 5BP4 $2.50 
5ßP1 $1.15 5CP1 $2.50 

TERMS: F. O. B. Pasadena, 25% deposit required on C. O. D. 

PHOTOCO 
1060 N. ALLEN AVE., 

SALES 
PASADENA 7, CALIFORNIA 
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SEARCHLIGHT SECTION 412 

SPOT DELIVERY 

EXCEPTIONAL VALUES 
Sound powered Head and Chest Phone 
Sets, Used, Tested, While They Last 

$12.50 per pr. 
NOTE: Shipping Weight 10 lbs. Include suffi- 
cient mailing charges. 

MOTORS 
1/40 H.P. 3000 RPM Universal AC -DC 110 volt 

Shaft V4' diam. 13/4 long, double shaft ea. $4.50 
Small 110 V AC 60 cycle, open frame motor 2700 

RPM Shaft 1/2" diam. s/á long. 1/70 HP mfg. 
by Barber Colmann Co. ea 200 

Synchronous motors, 110 V AC 60 cycles 4/5, 11/5 
RPM, 2.2 Watts, shaft I/a" diam. I/," long. mfg. 
by Hayden Mfg. Co. ea $2.00 

(Specify speed desired) 

SWITCHES 
SPST AN -3022.28 Bat Handle, Lum.Tip 6A - 
125V. ea. 25 
DPDT Slide Switch Stackpole 5A 125V 20 
SPDT Momentary, center -off, IOA 125V Long Bat 

Handle #8905K710 30 
SPOT Center off AN3022-IB Lum.Tip. 6A 125V. 

Bat Handle 30 
SPST Bat Handle, 3A. 125V C -H 25 
SPDT Bat Handle, 6A 125V H -H 30 
DPDT Momentary, #8905K674, center off long 

Bat Handle. 20A 125V 60 
DPST #AN -3023-2, 20A 125V Bat Handle... 60 
DPST Momentary. Push Type. 10A 125V 35 
SPST Rotary. (enclosed) 6A 125V 1/4" shaft 

H -H 25 
SPDT Phono Radio Sw. '/á" diam. Shaft.... 15 

MICRO SWITCHES 
MICRO SWITCH WZ-2RL2T1, normally closed .50 

With arm & roller 
YZ-2RS normally closed, ea 30 
BZ-2RS normally open or norm closed, ea... 35 
G-2RSTC normally open, ea 30 

G. E. SWITCHETTES 
CR -1070C103 -B3 normally open 35 
CR -1070123-C3 norm. open or closed 35 
CR -1070C103 -K2 normally closed 35 

WIRE WOUND RHEOSTATS 
1.1 ohm 50 Watt with Switch 125 
6 ohm 25 Watt 65 
8 ohm 50 Watt 100 
250 ohm 50 Watt 100 
2500 ohm 25 Watt 65 

PILOT LIGHT ASSEMBLIES 
I" Jewel, Red, Green or Clear, with Candelabra 

Base similar to Drake e75 60 
Same as above with Miniature screwbase.... 50 
Same as above with Miniature bayonet base... 50 
Y," Jewel, Red or White, 6V 25 

MISCELLANEOUS 
Rectifier, Copper Oxide, full wave 110V AC input, 

100V DC output at IA, ea $3.50 
Capacitor, 500 mfd. 200 V DC used In conjunction 

with above rectifier 1.75 
Rectifier and Capacitor. Both for 4.50 
Solenoid 6V DC complete with plunger and mtg. 

bracket 1.25 
Condenser I7mfd. 330 V AC 2.50 
Shock Mounts (Lord) 75 Lbs .45 
Lord =6 .20 
PL259-A connector & SO -239 socket. silver plated, 

for RGSU & RGIIU coax, pr .60 
Meter Multiplier, 4 megohms 14 Watts, Sprague. 

ea. I.5n 
Fuse Posts. 3 AG. Littlefuse .20 
PL -55 P' -ono Mutt wwith 3' cord .30 
Inverter 24V DC to 110V AC, 10 Watts 1.75 
Thermometer 225" F. Base ?:q", Standard Thread, 

Mfg. by Wexler 3.50 

SEARCHLIGHT CARBONS 
Size .433"x8'/4 . Spec. No. SGS (66)-122. Mfg. by 

Nat'l. Carbon Co. Inc. Box of 25 carbons for $1.00 
Edwards Food Switch, ea 1.00 

No order less than $2.00. All prices F.O.B. 
N. Y. C. Add 25c to cover postage. 20% 
deposit required with all orders. 

A. M. RADIO SALES CO. 

345 CANAL ST. 

RADIO PARTS 
NEW YORK 13, N. Y. 

CAnal 6-9442 

The 

"KELLOGG DEHYDRATOR" 
An all purpose self -reactivating dehydrating unit. 
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. 56250 Complete with 20 lbs. of Silica gel., 
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. 

BARGAIN BUYS 
RADAR SETS: 

APR/1 with tuning unit, $150.00 -also 
available -3 cm types. 
APS/3 and APS/4 complete. 

TUNING UNITS: 
TN/54 for APR/4-$125.00 (New) 

TUBER: 
3BP-1 $3.00 723A/B ...$5.00 
3EP-1 3.50 725 15.00 
531 2.50 726A 12.50 

827R $60.00 
METER: 

3"-0-150v DC (10 ma movement) $2.50 
Minimum order $5.00; F.O.B. New York 

Write for listings of other surplus bargains 

LERU LABORATORIES, INC. 
360 Bleecker St. New York 14, N. Y. 

D. C. MICROAMMETERS 
0-100 ua. 4" sq. G.E. DO 58 $12.00 
0-100 ua 4%" round Weston 643 14.00 
0-50 ua 41/2" round Weston 643 15.00 
0-200 ua 3" sq. G.E. DO 50 8.00 
0-50 ua 3" sq. G.E. DO 50 12.00 

R. F. MILLIAMMETERS 
D-100 Ma 3%" r. Weston 425 $11.00 
0-120 Ma 2%" r. Weston 507 7.00 
0-10 Ma 41" r. Weston (vacuum) 22.00 
2-2 Ma 4%" r. Weston (vacuum) 26.00 

A. C. VOLTMETERS 
0-300 v 31/2" r. Weston 476 $8.00 

Precision Electrical Instrument Co. 
146 Grand Street New York 13, N. Y. 

MARINE EQUIPMENT 

Field Telephone Sets 

EE -I08 Sound powered field telephone 
sets in leather carrying cases with 
ringer. Equivalent in sine and shape 
to EE -8 but is sound powered in- 
stead of battery operated. Brand 
new in original packing. Can be 
used on ships, oil fields, farms, 
schools, sugar and rubber planta- 
tions & etc. Price $19.45 each 

8511 Radio Marine Corporation of America 
Broadcast and High frequency Radio 
Marine Receiver 530 to 1600 K.C. 5 to 
23 M.C. 10 watt output 16 tubes 110 V 
DC operation. New in original export 
packing with spares. 

Price $225.00 each 

TRC-109ß Western Electric small craft 
Transceiver 2000Kc to 3500Kc 10 watt 
output 12 Volt operation New in orig- 
inal packing with spares. 

Price $195.00 each 

128AZ MacKay Marine receiver 15Ke to 
650 Kc 110 V AC -DC 6 Volt Bat tery op- 
eration New with spares. $160.00 each 

TDE Navy Transmitters 300 kc to 15000 
kc complete with tubes and M.G. with 
output of 125 Watts A-1, A-2, 35 Watts 
'phone 230 Volt DC operation. Original 
packing new with spares. 

Price $795.00 each 

Other i terns Bludworth Binnacle and 
Standard Arrow direction finders. 
All material is offered subject to prior 
sale. F.O.B. our 'warehouse. Terms: flisl:. 

EASTERN RADIO SALES 
150 Broadway New York 7, N. Y. 

Worth 4-2176 

CONNECTORS 
U.H.F. right angle adapter, an- 
thenol 83-118 10 for $2.50, 100 

for $20.00, 1,000 for $120.00. 

Type N right angle adapter UG 
27/U, 10 for $6.00, 100 for $50.00, 
1,000 for $300.00. 

Chassis type 4 pin slug 14S-2-10 

or five pin slug AN 3102 -14S -5P, 
10 for $1.50, 100 for $9.00, 1,000 
for $60.00. 

Electro Impulse Laboratory 
6 Broad Street 

Red Bank, New Jersey 

New "SEARCHLIGHT' Advertisements 
received by December 29th will appear 
in the February issue, subject to space 
limitations. 

Classified Advertising Division 
ELECTRONICS 

330 West 42nd St., New York 18, N. Y. 
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SAVE 
WITH 

SURPLUS 

0-500 Microamps DC; 
Westinghouse RX 35, 
3" Square Bakelite 
Case, scale 0-25 Watts, 
depends on ext. circuit 
for damping 

$4.50 ea 

10 for $40 

0-1 MA DC Weston 301, 3" Rd Bake Case, scale 
for 0-2.5KV or 0-3KV (state first choice) $5.95 

0-500 MA DC Weston 301, 3' Rd Bake Case 4.95 
0-800 MA DC Weston 301, 3' Rd Bake Case 4.95 
0-3A DC Weston 301, 3' Rd Bake Case 4.95 
0-5A DC Weston 301, 3' Rd Bake Case 4.95 
0-100 V.D.C. Weston 301. 3' Rd Bake Case 4.95 
0-8 VAC Weston 476. 3" Rd Bake Case 4.95 
0-15 VAC Weston 470, 3' Rd Bake Case 4.95 
0-50 VAC Weston 476, 3" Rd Bake Case 4.95 
0-200 Microamp DC Simpson 25, 3' Rd Bake 

Case 4.95 
0-200 MA DC; GE. DO 41; 3" Rd Bake Case 3.50 
0-5A DC; GE. DO 41; 3' ake Case 4.50 
0.800 MA DC Westinghouse, NX35 3' Rd Bake 

casa 4.50 
Landing Approach Indicator, Westinghouse, 

1D-24/ARN9, Dual Morentents, Crossed 
Pointers 2.95 

GENERAL RADIO STANDARDS 
Type 663 ± 1% Accurate Resistors 

663 A 1 ohm 663 E 20 ohms 
663 B 2 ohms 663 F 50 ohms 
663 C 5 ohms 663 G 100 ohms 
633 D 10 ohms . . . . Any Type. .$2.95 

Capacitors ±1% 
505K - 0.005 MFD 500M - 0.02 MFD 

@ $2.95 @ $3.95 
Ohmite Dummy Antenna D250 250 Watt 73 ohm 

$3.95 

FUSES - HOLDERS 
4AG-3A Littlefuse $1.25 C 
4AG-10A Littlefuse 1.25 C 
SAG -1/33A Littlefuse 2.00 C 
SAG -'4A Littlefuse 1.50 C 

Fuse Holder, Littlefuse 441002, 4AG..10ú ea. 

$10.00 M 
10.00 M 
18.00 M 

e. IF TRANSFORMER 

3 
Á 

1 

tl.l.-vDISGA101&GÁ102 
11'01; iron Core; Air Tuned; 
1) 405LCS: Input & Output IF - 

highest Qual,ty...Pair, $1.00 

All material fully guaranteed. Minimum 
order $2.00. Unrated accts. all or 25% 
with order. All equipment new surplus. 
Prices F. O. B. N. Y. C. 

STANDARD RADIO ELECTRICAL PRODUCTS 
2260 Washington Ave., New York 5, N. Y. 

Many other items available. 
Send for a complete listing. 

FOR SALE 
I-ELECTRA VOICE 1000 watt MODU- 

LATOR using 1-(807), 3-(845), 2 - 
(250TH), with plate supplies 4-(866A), 
2-(866A). 

1-ELECTRA VOICE AUDIO AMPLIFIER, 
2-(675), 2-(2A3), 2 -(100TH) with bias 
and plate supplies. 

1-ELECTRA VOICE AUDIO AMPLIFIER 
7 tubes with P.P. 807 output. 

All above is INDUSTRIAL equipment. 

LEA ELECTRIC EQUIPMENT CO. 
359 West Chicago Ave., Chicago, Ill. 

SHEET METAL MACHINERY 
NEW and Used - Brakes - Shears 

Forming Rolls - Folders - Punches - 
Di -Acro, Pexto, Niagara & Whitney Equip- 
ment. 

R. D. BROOKS CO., INC. 
Han. 5226 

361 Atlantic Ave., Boston. Mara. 

TERRIFIC VALUES on BRAND NEW 
U. S. GOVT. SURPLUS 

NOISE FILTERS 

A -RADIO NOISE FILTER: 115 v Malloy #N1r12-7. 
Keeps lash ouc of power line when connected at source of noise & removes lash from radio when corn. to incoming line; case gnd, lot leg of 115V 
line goes in tern at one end & out of term at other end 3.4" x 3" x 1" 98 

B -RADIO NOISE FILTER: 10 amp. 6-30 vdc 
Sprague -`JS- ii like sprague "Fiteral" type 2. Fame luck -up :us above item "A" 2% mtg cent; 

i 
69 

C -BATTERY MOTOR: heavy duty line filter; Malloy s\Fl-I case 33" a 33" x 2%" 1 49 

BIRTCHER 
TUBE CLAMPS 
926-A .14 
926-B .14 
926-61 .14 

926- 67 
926 -CI 
926-C24 
929.1 
930.12 

.14 

.14 
.14 
.19 
.19 

ADLAKE MERCURY RELAY 

SP contacts normally open; 2211 
vac 50/60 cy. Operate time: 30 
seconds -Release time: .3 seconds. 
Type 902-72-1 Serial #27405 $8.95 

A-50 Ohm -25 Watt Adj. Ices. H -H 2"L x 9/16" 
diam 25$ 

B -75K Ohm -200 Watt ± 5% Tol. Fixed Res. Ohm- 
ite #0924 vitreous enameled core: 1034" x 1%' 
comp. w/clamps $1.19 

C -100K Ohm - 120 Watt ± 5% toi. ferrule res 
sprague #120F Standard style A 9%'1. x 1 9/64" 
diam. Outer shell heat treated glass: with mfg. 
clips $1.98 
MICA TRANSMITTING CAPACITORS 

Standard Brand 
.0015 MFD-500 vdcu Type F2L 

$1.49 
.002 5tFD-7000 vdcu Type E .98 
.005 MFD-5000 vdcu Type 6. $1.49 

OIL CONDENSERS 

Famous Makes All Brands Guar- 
anteed New 

most with ceramic pillar insulators 

.1 MFD-3000 vdcu 

.25 -3500 
1.0 " - 500 " 
1.0 " - 600 " 
2.0 " - 400 " 
2.0 " - 600 " 
4.0 " - 500 a 

5.75 4.0 MFD- 600 vdcu 5.69 
1.15 6.0 " - 400 " .75 

.28 10.0 " - 600 " .98 

.35 14.0 " - 600 " 1.44 

.35 6.0 a - 600 " .79 

.39 15.0 " - 800 a 1.87 

.59 15.0 " -1000 " 2.25 
4-4-4 MFD-400 vdcu 3 section 4 prong plug -In can 414" high x 3" diam $1.49 

ELECTROLYTIC CONDENSER 
40/40 MFD-300 vdca & 80 MFD -50 vdca, 3 section FP type can 
3" high x 1%" Standard Brand 59f 323 

.033/400V...170 

.05/200V....13f 

.05/400V....19f 
.05/600V....210 
.1/200V 17f 
.1/400V 20f 
1/600V 220 
.15/600V 23f 
.25/200V 190 

BATHUB CAPACITORS 
Famous Makes ALL Brands 

Guaranteed New oil filled 
bathtubs 

.25/400V...210 
.25/600V...23f 
.5/200V....20f 
.5/400V.. .230 
.5/600V....25f 

1.0/200V....220 
1.0/600V....30f 
22.0/600V...400 
2x.05/1500V 330 

2x.1/600V...29e 
2x.1/1000V-310 
2x.16/600...28f 
2x.25/600...290 
2x.5/600. _340 
3x.05/800...30,0 
3x.1/600 =33f 
3x.25/600...380 
3x1.0/100...250 

ELECTROLYTIC BATHTUBS 
4.0/50V 300 25/75V 250 300/6V 30f 
25/25V 220 50/25V 230 2x10/25V...20í 
25/501f 230 200/12V....200 2x200/9V....350 

Terms: 20% cash with order -balance COD -FOB 
our warehouse NYC 

No Orders Under $5.00 
Please All Merchandise Subject To Prior Sale. 

ALEXANDER MOGULL CO., INC. 
161 WASHINGTON ST., N. Y. 6, N. Y. 

FLEXIBLE TUNING 

and CONTROL CABLES 
Brand New - for remote control of Radio 
Compass Receivers and other types aircraft 
radio equipment. 
Two series available: 

MC124 Series for control of R5/ARN7, SCR269 (BC433), MN31, MN26, RAl, RA10, ARB, etc. 
MC215 Series for control of SCR274N, ARC -5, RL42, etc. 

Cables cut and assembled to lengths other than shown. $2.00 extra. 
"T" Drive for MC124 Cable le 53.90 Right Angle Drive for MC124 Cable le $2.50 Right Angle Drive for MC215 Cable le $ 75 

SPECIFICATIONS 
Sub -Assembly Series MC124 Series MC215 

O. D. Flexible Casing 
29/64' 11/3 O. D. Flexible Shaft 

Aluminum Ferrule w/flange 5/32' 
O. D. Ferrule 1/2' 3/8' O. D. Flange 

Knurled Coupling Nut 9/16' 7/16' 
Length 
Outside Diameter 25/32' 21/32' Inside Diameter 

Female Spline w/tapered pin -bole 
5/8'-27thrd. 1/2'-28thrd. 

Number of teeth 12 15 O. D. Collar 27/64' 23/84' 
O. D. Shoulder 15/64' 15/64' Overall length 61/64' 61/64' 

MC124 Tuning Cables Stocked in the following lengths at $3.50 each: 4", 72" 100" 124". 139". 161". 164". 166". 168". 175". 189". 306" Q $6.00 and 480' le e.50. 
MC215 Tuning Cables in the following lengths at $3.00 each: 36". 45". 56", 77". 79". 81". 82". 86". 91". 115", 117". 120". 127". 132". 135". 140". 154". 214". 221", 240". 

War Surplus Material -Prices Net FOB Flushing, New York. 

LONG ISLAND RADIO Co. 
164-21 NORTHERN BLVD. FLUSHING, N. Y. 
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FLASH SPECIALS 
FOR IMMEDIATE DELIVERY 

MOTORS 
Bodine Ball Bearing Reduction t;.,nr Type 
R N S H -12R L/70 H.P. 1726 RPM 115V. 
D.C. .28 Amp Ratio 25/1 1/4" Shaft 69 

R.P.M. Torq 4 Cont. Duty Temp. R. 55 

Base Mount. Bodine Ball Bearing Reduc- 
tion Gear Type Bronze Case $15.00 

Type Rsh-54R 1/12 H.P. 2200 R.P.M. 115V. 
D.C. 1.0 Amp Ratio 2.5/1 R.P.M. 880 5/16 
Shaft Torq 4.1 Cont. Duty Temp. R45 
Base Mount $20.00 ea. 
Genl. Elect. Ball Bearing 1/60 H.P. 1726 
R.P.M. 115V. A.C. 60 Cycle .7 Amp 40 

Temp R. Cont. Duty Base Mount $10.00 ea. 
Jay Electric 1/, H.P. 3450 R.P.M. D.C. Mo- 
tor 230V. Arm. 30 V. Field Single Shaft 
Ext. Navy No. 211887 $15.00 ea. 
Gent. Electric Antenna Gear Motor Type 
G.E. 5BC44AB1643 Gear 7G 120YY18 

$40.00 ea. 
Genl. Electric Antenna Gear Motor Type 
G.E. 5C44AB1643 Gear 76120YY16A. 

$40.00 ea. 
Electric Motor Corp. Motor. #500 D.C. A20 
Reduction Gear Motor 24V. D.C. 1/100 
H.P. 244V. Arm. 24V. Fld. 21 R.P.M. Ft. 
Mount. $20.00 ea. 

RELAYS 
Automatic R. A74 Remote control Reset 
Stepping Twin Coil 24 to 30V./DR 10 Cir- 
cuit. $5.50 ea. 
Allied Control 110 Volt D.C. Double Pole 
Single Throw No. BO6d42 $2.00 ea. 

TIMERS 
Square D. Type ATOX3 Equipped with KB 
Interlock Calibrated 0-100 Cycles No. 899 

$15.00 ea. 
G.E. Motor Timer No. CR -1706A4 110V. 60 
Cycles with Telechron Synchronous motor 
Type B3 I R.P.M $10.00 ea. 

BLOWERS 
American Blower Size. & Model No. 126 
Direct Control Utility Set. Ser. No. A14142 
115-230 Volts 60 Cy. Fan R.P.M. 1725 Mo- 
tor 1/9 H.P. G.E. 1 Phase Rotation CW Dis- 
charge B H D $50.00 ea. 
Square D Switch Open Type 110V. 60 Cy. 
Type No. ARO30 Sq. D. No. 8990..$8.00 ea, 

SELSYN MOTORS 
5F 5G 6G 7G SC.T. All Makes G. E. Control 
Inst. Arma Bendix and Ford Instrument 
Resistors all types. 

FRANKLIN SUPPLY & APPLIANCE CO. 
51 INDIA STREET 

Tel. HA. 6-4931 BOSTON, MASS. 

WANTED 

WANTED 
W. E. Carrier Telephone and Car- 
rier Telegraph Equipment and 

components. Filters, repeating 

Coils, Transformers, Equalizers. 

Type CFI, CF2, H, C, and other 
carrier equipment, telephone and 

telegraph repeaters. 

WV -6660, Electronics 
330 West 42nd St., New York 18. N. Y. 

WANTED 

300-1000 Mc. sig. gens., 

test equipment transmit- 

ters, recurs., etc. 

J. H. POOLE 

1009 SECURITY BLDG. 

LONG BEACH, CALIF. 

WANTED 
TS -13 18 

TS -14 18 

TS -33 18 

TS -34 18 

TS -35 18 

And other test sets 

W-7335, Electronics 
330 West 42nd Street, New York 18. N. Y. 

WANTED 
WESTERN ELECTRIC VACUUM TUBES 

Types 101F, 102F, 272A, 
or B, 311A, 3I3C, 323A, 

274A 
328A, 

or B, 
329A, 

310A 
348A, 

349A, 352A, 373A, 374A, 393A, 394A, 121A 
Ballast Lamps. 

W-6641, Electronics 
130 West 42nd St.. New York IR. N. Y. 

WANTED 
Teletypewriters complete, components or 
parts. Any quantity and condition. 

1V-6654, Electronics 
330 West 42nd St., New York 18, N. Y. 

ICONOSCOPES 
We have available for immediate de- 
livery 3 new 1846 RCA Iconoscopes. 
These are electrically and physically 
interchangeable with the 1848 type. 
Can be used in field pickups, for in- 
struction, etc. 

$250 Each 

VILLAGE RADIO EQUIPMENT CO. 
201 W. 16 St. New York 11, N. Y. 

WESTERN ELECTRIC TRANSMITTER 

TYPE T -112-B (14-C) 

Freq range 2 to 18 MC. 

Power Output: 800 w. Al, 400 w. A2 A3. 

Telephone dial 10 -channel selector. 
Input: 220/3/60. 

This equipment is packed in 8 cases and 
includes 2 cases of spares. Export crated, 
F.O.B. N.Y.C. subject to prior sale. 

AIRCRAFT RADIO INDUSTRIES, INC. 
101 Dixwell Ave., New Haven, Conn. 

A/N Connectors 
We have a large selection of war surplus 
A/N Connectors of Standard line manu- 
facture. Our catalog will be furnished 
to Industrials, Manufacturers and Lab- 

oratories upon request. 

MARCO ELECTRONICS, INC. 

513A W. Franklin Street 
Balto. 1-Md. Lex. 0198 

WANTED NEW OR USED 
Crystal Mfg. Equipment Finch Duplicators 

Felker Model 80 Saws Crystal Holders 

Lapp Grinders Crystal Blanks 

Gen. Rodio Freq. Standard a Electrodes 

Yokel Grinders Plating Equipment 

And any other associated equipment used in 
the manufacture of crystals. 

W 7117 Electronics 
330 West 42nd St., New York 18, N. Y. 

WANTED, AIRCRAFT RADIOS 
AN/ART-13, BC -348, RTA-1B, AN/APN- 
9, R5A/ARN-7, AN/ARC-1, AN/ARC-3, 
SCR -718, BC -788-C, I-152, MN -26-C, Test 
Sets with TS- or I- prefix. State quantity, 
condition and best price first letter. 

HI -MU ELECTRONICS 
BOX 105. NEW HAVEN. CONN. 

WANTED 
AN/TRC-1 Radio Sets, PE -214 Power 
Units, RA -83 Rectifiers, CF -1, 2, 3, 4, 5 
and 6 Telephone Carrier Equipment. 

W-7313, Electronics 
330 West 42nd Street, New York 18, N. Y. 
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APPLICATIO 
ENQUIRE 
"PRECISION" 

Circuit Tester 
20,000 Ohms per Volt 

SERIES 

Compact, laboratory styled, high sensi- 
tivity test set. "Application Engineered" for 
production, test, laboratory, school and 
service -maintenance phases of modern radio - 
electronics -communications. 

20,000 Ohms per Volt D. C. 
1000 Ohms per Volt A.C. 

VOLTAGE RANGES: 0-3-12-60-300-1200-6000 
A.C. & D. C. 

CURRENT RANGES: 0-120 microamps 
0-1.2-12.120 MA. - 
0 -1.2.12 Amps. D.C. 

RESISTANCE RANGES:O-6000-600K Ohms 
0-6-60 Megohms. 

DECIBEL RANGES: From -26 to +70 DB. 
Complete with batteries and $38.75 

test leads 
PLUS superior physical features: 
* 4-5/8" wide angle meter 
it Heavy duty molded bakelite instrument 

case, size 51/2 x 71/e x 3" 
st Heavy gauge, anodized aluminum panel 
* Rotary Range and Function Selection 
* Recessed 6000 volt safety jacks 
st Only two pin jacks for all standard ranges 

LC -1 Leather Carrying Case 
Custom designed top -grain cowhide case 50.75 
with tool and test lead compartment. v 

SEE this and other "Precision" Applica- 
tion Engineered instruments on dis- 

play at leading radio parts distributors. 
Write for complete catalog. 

PRECISION 
APPARATUS CO., Inc. 
92-27 Horace Harding Blvd. 

Elmhurst 10, N. Y. 

Export Division, 458 Broadway, New York City, 
U. S. A. Cables, MORHANEX 
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MICROGROOVE Discs 

STANDARD ow 

VERTICAL DISCS 

(Special arms not shown) 

other models for every purpose 

ST -Sl 
8T-99 

ceThe Standard by Which Others Are Judged and Valued" 

We have said this often, and we shall repeat it many times because of its 
importance to YOU the listener:-It is futile to buy the most modern 
records, if you do not give them the very BEST pick-up to bring out their 
built-in excellence! 
There is so much in present-day discs, that even a mediocre pick-up is bound 
to bring something out of them. However, to obtain the fullest results of 

which these discs are capable, they must be reproduced with the finest repro- 
ducer for that purpose-the AUDAX TUNED -RIBBON reproducer-operat- 
ing with the extremely low point -pressure and stylus -point required. 

Remember, two singers may both be able to hit "high C" . . yet, one will 
please the ear-the other not at all. There is much more than mere WIDE - 
RANGE to quality reproduction. AUDAX reproducers deliver not merely 
WIDE -RANGE, but also all vital factors essential to highest quality of 

musical performance and unequalled EAR -ACCEPTABILITY. 

"Permanent" points', whether sapphire, diamond 
or metal, keep their original shape for only a 

limited number of plays . . . then they progres- 
sively destroy record grooves. TUNED -RIBBON 
models permit easy stylus changing-by the owner 
himself ... very important! 

*Write for complimentary pamphlet on 

the life of permanent needles 

AUDAK COMPANY 
500 Fifth Avenue New York 18 

"Creators of Fine Electro -acoustical Apparatus since 1915" 
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MANUFACTURERS OF 

HERMETICALLY 

SEALED METERS 

SINCE 1944 

help you ... 
... seal components hermetically 

.. speed up sub -assemblies 

Marion portable, 
bench -type induction 

soldering unit ... 
SMALL 
COMPACT 
ADAPTABLE 
EFFICIENT 
ECONOMICAL 
EASY -TO -USE 

A PRODUCTION TOOL This unit was designed to simplify and improve 

both the quality and quantity of production of many different 

assemblies in the electronic and electrical fields. It has been used 

successfully for many years in the manufacture of Marion her- 

metically sealed instruments. Assembly applications include 

magnet assemblies, relay armatures, connectors, capacitors and 

transformer cans and germanium diode assemblies; also jewelry, 

watches, toys, automotive parts, household fixtures, etc. 

HERMETICALLY SEALED COMPONENTS Because of the present intense 

interest in hermetically sealed components, Marion offers the 

benefit of its experience in true glass -to -metal hermetic sealing 

with the Marion Induction Soldering Unit and Marion metalized 

(platinum film) glass. Marion platinum film base glass has been 

developed to permit higher sealing temperatures, greater thermal 

shock range and resoldering if necessary. 

PROFIT FROM EXPERIENCE Investigate now. Submit your requirements. 

We will be glad to supply samples and quotations. Ask for 

bulletin. 

MARION ELECTRICAL INSTRUMENT COMPANY 

MANCHESTER, NEW HAMPSHIRE 
Export Division, 458 Broadway, New York 13, U. S. A., Cables MORHANEX 

IN CANADA : THE ASTRAL ELECTRIC COMPANY. SCARBORO BLUFFS. ONTARIO 
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SWITCHES 
ENGINEERED BY DAVEN 

feature LOW and UNIFORM contact resistance 

They are being specified, more and more, wherever precise and dependable 

operation is required, as in the better power and frequency selection equipments. 

Daven-engineered switches assure positive control. 

FLEXIBILITY: number of poles and con- 
tacts per dec<, and number of decks may 
be I -ad in almost unlimited combinations. 

TROUBLE -FREE OPERATION: heavy duty, 
lam nated switch amis are self -wiping; 
swit:h arms and cor tacts are of special 
silver alloy for most applicatiors; other 
metals are cvailable for special needs. 

Consult Doyen Engineers With 

PANELS: bakelite or ceramic, according 
to requirements, in almost any size and 

shape. 

WIRING: break -before -make or make - 

before -break; choice of methods of con- 

nection-soldering lugs back of each live 

contact or soldering lugs mounted on a 

terminal board. 

Your Switch Requirements 

THE COMPANY 

1 9 1 CENTRAL AVENUE 
E W ARK 4, NEW JERSEY 



RCA PREFERRED TYPE RECEIVING TUBES 
VOLTAGE AMPLIFIERS 

Tried.f 

1(5 

6136 

123(6 

6C4 6 

INIATVRE TYPES 

1 U 

Pentodes 

1T4 

6406 
6ÁV6 
6616 

124U) 
2447 

12AV6 12AU6o 
12AWV 

METAL AND OCTAL -0(453 TYPES 

1 

6SC) 
65V -GT 
6547_07 

6646° 
6656 

12(A6. 

With 
Diode 

35C5 
SOCS 

6K6_GT 
6í6_G 
6V6_GT 
66G6_G 

35L6_GT 
50L6_CT 

The RCA List of Preferred Type Receiving Tubes fulfills the 
major engineering requirements for future receiver designs. 

Most likely to succeed ... 
RCA preferred type tubes for AM, FM, and TV receiver designs 

WHETHER IT'S GLASS, metal, or miniature- 
RCA preferred type receiving tubes will serve 

your major requirements for a long time to come .. . 

and RCA preferred types are the tubes you can bank 
on for your future designs. 

These RCA receiving types are especially recom- 
mended because their wide -spread application 
permits production to be concentrated on fewer types. 

Longer manufacturing runs reduce costs-lead to 

improved quality and greater uniformity. These 
benefits are shared by you and your customers. 

RCA Application Engineers are ready to suggest the 
best preferred types for your receiver design require- 
ments. Just contact our nearest regional office-or 
write RCA, Commercial Engineering, Section 42AR, 
Harrison, New Jersey. 

The Fountainhead of Modern Tube Development is RCA 

TUBE DEPARTMENT 

RADIO CORPORATION of AMERICA 
HARRISON, N. J. 

6405e 
6AÚ6° 


