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Gearhead and motor are select­
able, individual parts enclosed in 
the same common motor housing.

•Will sustain 20 in « 

and 100 in-oz mon

CPPC one-piece gearhead housing eliminates sep­
arate gear plates and fastening posts, improves 
and maintains accuracy through exact alignment 
of gear clusters, assures smoother operation and 
more expedient inspection and servicing.

reverse 
direct 
direct 
reverse 
reverse 
direct 
direct 
reverse 
reverse

Superiority of insula 
tion in CPPC motors 
is illustrated by ac 
tual comparative 
curves shown at the 
right.

SIZE 8 INTEGRAL GEARHEAU MOTOR 
SERVO MOTOR TYPE AIH 8 -I

require men of pene

COVER The staff report on “interim" 
packaging in this issue suggested to 
Electronic Design s art direc­
tor a symbolic treatment of modular 
packaging, depicting the interconnec­
tion of the modules m a system.

MOTORS
The following CPPC standard motors, electrical character­
istics jf which can be found in the current CPPC Rotary 
Components catalog are ottered with our gearheads

motor-tachometer line sizes 8,10 and 11,

SIZE 10
ACH 10 1 ALH 10 : J 1
ACH 10 4 ALH 10 5

mission in meeting after meeting that 
the frontiers of space still are largely 
uncharted, as are the means of reach­
ing them. This considerable reliance 
on theories and untested concepts 
poses an enormous challenge for the 
men who must choose from among a 
multitude of theoretical designs the 
space systems that will work. Such

2 (3 pass) 
3 (4 pass) 
3 (4 pass) 
4 (5 pass) 
4 (5 pass) 
5 (6 pass)
5 (6 pass) 
6(7 pass) 
6 (7 pass)

CLIFTON PRECISION PRODUCTS CO., INC
CLIFTON HEIGHTS, PENNSYLVANIA

trating technical foresight and strong 
background It also raises the specter 
of politics and company power plays 
swaying decisions in the wrong direc 
tions.

Haavind found electric engines for 
space repulsion dominating the ma- 
|or exhibits

The show had a strong intramural 
flavor. Exhibitors tried hard to im­
press one another and, from the 
traffic flow, it would appear that 
many companies were using the show 
to chart new team efforts.

SIZE 8

ACH .8 f 1 AMH 8 3
ACH 8 G 4 ALC 8 1
AMH 8 □ 1 ALC 8 i_i 4

CURRENT

Clifton Precision, pioneers in postless gearhead construction, intro 
duces the finest in gearhead design—cage type one piece gearhead 
housing machined from a single block of metal. In these units exact 
duplication of gear centers is accomplished through simultaneous 
onimg of permanently integrated bearing plates (patent pending). 
Positive and p ma ne nt alig ment ot gear clusters composed of AGMA 
precision Classes II and III hardened-steel gears integral with shafts 
journaled at both ends in ABEC class 5 bearings minimize deflection 
and backlash, maximize torque load capacity, insure smoother opera 
tion and nt u d reliability of performance beyond normal andur- 
ance hfe requirements. Cage type construction facilitate* inspection 
and lubr,nation while gear head is mounted simpfy by removing motor 
CPPC motors will stand greater heat than ever before due io the use 
ot new materials See box at lower right.
Write for our free amphlet which gives detailed specifications of our

Notes. 1 Any ratio (±3%) is available within the limits of the ratio 
range at additional cost and may require longer delivery time.

Ma*, backlash = 3l minutes at 2 in oz reverse gauge load in 
above units. Inquire if special tolerance is required.

The American Rocket Society s 
show, Space Flight Report to the 
Nation, (see p 8) sent imaginations 
soaring, as befitted its spectacular 
subject matter. ELECTRONIC De 
SIGN's chief news editor, Robert C 
Haavind, staggering back under a 
load of abstracts, brochures and 
press kits, could find only one word 
to describe the show: massive

A sobering aspect of the exhibit,

RATH

Size 8

3 Times Torque Load Capacity 
of comparable size 8 gearheads



has been

Design staff report interim
packaging, technical editor Robert
Cushman into something of

that crowded out of the staff
report will appear in future issues.

Eight Reliability-Controlled types are now
available

RAYTHEON
CARD

packaging problem himself. So gen­
erous was the response to his call

and material, the 
could have filled

several 
□nd is 
articles

program
Design

with the 
He is a 
of New

Editor Cushman
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5654/6AK5W, 5755, 6414, 0A2WA, 565IWA 
— more types in development. Each data sheet 
contains a section devoted to operating condi­
tions and ratings recommended to achieve the

for editorial ideas 
staff report alone 
this issue.

Nothing s lost.

you a line of Reliability-Controlled Tubes to 
meet your most critical needs for long life and 
reliability. Each Reliability-Controlled type is 
monitored by tests far more severe than those 
normally encountered in service and is backed 
up by an unprecedented 10,000 Hour Life 
Certificate.

Bierman Moves Up
Howard Bierman, associate editor 

of Electronic Design, will as­
sume the duties of managing editor 
He will succeed James A Lippke, who 
has entered the consulting field. One 
of Mr. Lippke $ first assignments will

York (B.E.E.). He worked for three 
years at ITT research laboratories 
and nine years in the radio-TV de­
sign field.

however. Articles

tor new 
technical

6AH6WA, 6AN5WA, 5670

FOR

TUBE ’ II 
RELIABILITY 

AND LONG LIFE
magazine for three years, 
graduate of City College

THERE’S 
A NEW 

LOOK

long and reliable service built into these tubes. 
Full technical data and complete details on 
the new Raytheon 10,000 Hour Life Certificate 
are available from Raytheon Company, Indus­
trial Components Division, Newton 58, 
Massachusetts.

preparing the ELECTRONIC

A pplicable to shipments of 100 tubes or more from factory or Raytheon 
Distributor stock, Raytheon’s 10,000 Hour Life Certificate assures you of:

1 Full credit for any and all tube failures which occur during the first 1,000 hours of service.
2 Proportional credit on the shipment lot to the extent that failures prevent that shipment lot 

from achieving an average life of 10,000 hours.

be a training 
Electronic 
editors.

Mr. Bierman

Raytheon Reliability-Controlled Tubes are 
certified to have an average life span of more 
than 10,000 hours when used under approved 
conditions — with full credit for failure within 
1,000 hours — at no increase in price!

Through the use of special design and 
manufacturing techniques, Raytheon now brings

Mr. Bierman has written 
books on radio-TV design 
the contributor of technical 
to several encyclopedias.

No Room

)NT

Raytheon!



TOROIDS
Cusfom-anginaarud to 

I Exacting Specifications.

TRANSISTOR 
TRANSFORMER 

» Molded ( M) %" x %" x %" 
«Hermetic (-H) %" x %", wt. V, oz.
Open Frame (-F) %" x %" x VC, wt. .4 oz.

MMT11* P P. Coll, to P.P. Base or Line 4,000 C.T.
MMT17* P.P. Coll, to P.P. Base

600 C.T.
1,200 C.T.
1,200 C.T.
1,200 C.T.

600 C.T.
200 C.T.

1,200 C.T.
2,500 C.T.

600 C.T.

50,000 C.T. 
25,000
50,000 C.T.

600 C.T.

MMT4*
MMT7'
MMT8*
MMT9'

MMT18* P.P. Coll, to P.P. Base
MMT19- Coll, to P.P. Base
MMT26* line to Base

P.P. Coll, to P.P. Base 
Coll, to P.P. Base 
P.P Coll, to P.P. Base 
line to P.P. Base

10,000 C.T.
25,000 C.T.
2,500

600C.T.

Fart
Number Application
MMT1* Line to Base

'Add either -H. 4», or FB to Port Ho. to designate censtnictiM. 
See cauto« tor deUiled information

600 (1.5 ma.)
600 (1.0 ma.)

Fad 
Numbat

Open Frame (-FB)’ Wt. 2 oi 
Molded (M)*Wt.^o^r

VMl* Input 3
VM2* IrumMkil
VM3* InteHB
VM4‘ InputvU
VM5* Interstbe
VM6‘ interstJM
VM8* Output
VM10* Interstage
VM11* Choke
VM13* Interstage

’Add either 41, or f «8 to part number Io desifnate construction 
See catata, 4 color coded loads, resin impretnated.

1.200 (.72 ma)
600 (1.0 ma.)

1,200 CT. (.72 ma.)
3.4

2,500 C.T.
12hy.(.5ma.)

1,000 C.T. (.75 ma.)

V » %" 
< Vt" high

VERI-MINIATURE 
TRANSISTOR 

TRANSFORMER

^e WoOO

F 50,000
100.000

1,250 (2.0 ma.) 
2,500 (1.5 ma.) 
20 hy. (0 ma.) 
20,000

ratings.
FULL DESIGN DATA ENCLOSED
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FRANCHISED ST0CKIN6 DISTRIBUTORS
CALIFORNIA, INGLEWOOD

Newark Electronics Co., Inc.
CALIFORNIA, LOS ANGELES

Graybar Electric Company 
Universal Radio Supply Co.

CALIFORNIA, SAN DIEGO
Telrad Electronic Supply

CALIFORNIA, SAN JOSE
Weatherbie Industrial Electric

COLO., DENVER—Ward Terry
CONN., NEW HAVEN—Radio Shack 
CONN., WATERBURY-Bond Radio 
DIST. OF COL., WASHINGTON

Electronic Wholesalers, Inc.
FLORIDA, ORLANDO

East Coast Radio of Orlando Inc.
ILL., CHICAGO-Newark Elect.
INDIANA, SOUTH BEND-Radio Dist 
IOWA, CEDAR RAPIDS—Deeco. Inc 
KANSAS, WICHITA-Radio Supply 
MARYLAND. BALTIMORE

Electronic Wholesalers. Inc.
D & H Dist Co . Inc Indus. Sales Dw.

MASSACHUSETTS. BOSTON
Radio Shack Corp.
Sager Electrical Supply Co.

MINN., ST. PAUL-Gopher Electronics 
MISSOURI. KANSAS CITY

Jones Electronic Sales
MISSOURI, ST. LOUIS

Interstate Supply Co.
NEW JERSEY-Federated Purchaser. Inc.
NEW YORK, LYNBROOK

Peerless Radio Distributors
NEW YORK, MINEOLA

Arrow Electronics. Inc.
NEW YORK. NEW YORK CITY

Harrison Radio
NEW YORK. BUFFALO 

Summit Dist. Inc.
NEW YORK. SCHENECTADY 

Schenectady Electronics
NEW YORK. UTICA

Valley Electronic Labs, Inc.
OHIO. CLEVELAND

Main Line Cleveland. Inc.
PENNSYLVANIA. ALLENTOWN & EASTON 

Federated Purchaser, Inc.
PENNSYLVANIA, McKEESPORT

Barno Radio Co.
PENNSYLVANIA. NORRISTOWN A PHILA.

Philadelphia Electronics. Inc.
TEXAS, DALLAS-All State Elect
UTAH, SALT LAKE CITY—S R Ross 
WASHINGTON, SEATTLE—F B Connelley 
CANADA, MONTREAL

Atlas Wholesale Radio Inc.

MINIATURE kl 
TRANSFORMERS! 

delivered in F 
24 hours

FROM STOCK}

ajp» ULTRA MINIATURE 
WEB TRANSISTOR 

TRANSFORMER
\ \ Open-frame (-F)* Wt. 08 oz. size H ’ x H" x 

\ \ Molded (-M)* Wt. .Moz. size 14" x W dia.
\ * Nylon Bobbin, Nickel Alloy Core. Levels to 5w

•Add either -F or -M la part number to designate construction. 
See catalog for detailed «formation

company, ine 
145 E MINEOLA AV

• Frequency range: 20 cycle«—100 kc
• Power level: Up to 150 watts
• Operating temp, range: -65 to 130 C 
• Size range: Approximately % to 4" O.D.
• DC current range Depends on the size, 

frequency and power level

MICROTRAN Quality and 
Reliability Guaranteed!

Primary 'SecMdmy 

lapedance Impedauca 
600 'i

Part I I Primary ISecondary
Number 1 Applicatici | Impedauco (D.C.)| Impedaace

UM28-C) Choke lOhy(Odc)
UM29-C) Interstage 600 C.T. 600 C.T.
UM30-O Choke 1.5 hy (Ode)
UM31-T) Interstage 10,000 C.T. 1,200 C.T.
UM32-T) Output 1,500 C.T. 600
UM33-T) Output 1,000 C.T. 600
UM34-T) Driver 10,000 C.T. 600 C.T.

October 25, 1961
W JAI X XLl JAI A D Vol. 9 Number 22

ELECTRONIC DESIGN News.......................................................................... 4
Advanced Systems Focus on Electro-Optics ..................................................... 4
Space Report: Soaring Ideas—Down-to-Earth Problems................................ 8
Significant Bits ........................................................................................................ 10
Kilomegabit Data Link In Design Stage ............................................................ 12
Eye-Catching Designs—Functional Too .......................................................... 16
High-Volume Production of Thin-Film Devices Sought ................................ 18
Moon-Probe Manipulator to be Remote-Controlled.......................................... 19
Washington Report .................................................................................. 20
Hayden Acquires Book, Magazine Publishers ................................................. 22
High-Temperature Glass Used to Seal Diodes ................................................. 22
NBS Peru Installation to Use Scatter Radar in Space Study ..................... 25
Planar Transistor Has Current Gain at 1 Pa................................................... 26
Optical Space Radar To Be CW ......................................................................... 28
Electrolytic Cell Compensates for Mass Shift in Gyros ................................ 30

Keeping Your Head (If Not Ahead) in the Packaging Revolution 33
Editorial Comment

Interim Packaging—An ELECTRONIC DESIGN Staff Report 34
Few areas of electronics are more dynamic than packaging. What was once 
a routine clean-up operation performed by plodding draftsmen is now in the 
middle of industry’s race towards the misty vision of functional-block systems. 
Today’s interim packaging is particularly important since it is the key to how 
realistically the race will be run. It also pays the bills

Packaging Solutions From Engineering Projects
Digital Packaging .................................................................................................. 36

Computer-development group achieves working balance between pro- 
duction-type modules and developmental system breadboard

Analog Packaging ................................................................................................ 43
Analog packaging wisely goes in a direction different from usual digital­
module stereotypes

Packaging Solutions From User-Conscious Suppliers
A Systema-Level Interconnection Scheme ................................................. 46

Why first users of a connector manufacturer’s “systems-level’’ answer 
to packaging made their choices

New Products Can Update Designs .............................................................. 48
The large flow of “educated” packaging products onto the market is 
continually challenging designers to update current designs

How the Components Are Being Packaged ............................................. 51
Hints on future circuit-packaging methods are available in manufacture 
of present components

How To Use SCR’s in Power Supplies........................................................... 52
Design steps for a new kind of SCR-controlled power supply—A. C. Leenhouts

Product Features ............................................................................................... 56
Newly available products of exceptional interest to design engineers
Fluid-Sphere Gyro Has High Sensitivity ........................................... 56

The heart of the fluid-sphere gyro is a spinning mass of liquid con­
fined within a hollow sphere. Sensitivity can be as high as 1 100 of a 
sec of arc

Vacuum System Is Automated .............................................................. 56
The automatically operated vacuum systems have the advantages of 
automated operation without loss of the quality and versatility associated 
with manual systems

Multiplier Phototubes ............................................................................. 58
Rugged construction and new photo surfaces have extended the uses of 
multiplier phototubes. Three of the latest models announced are pre­
sented for your information

ELECTRONIC DESIGN • October 25, 1961



"RI Pntrnn i O O*n Hayden ^li.hing Company, Inc.■UlVV Lx U1LXU X/CSlgll 850 Third Ave., New York 22, N.Y.

New Products...................................................................................................... 60
Leading off the New Products section in this issue are a de power supply em­
ploying ‘ on-off' regulation, a portable nanovoltmeter, a phase lock discrimi­
nator, an antenna contour plotter and a voltage regulator tube

New Products Directory.............................................................. 62
All the products presented in this issue are indexed with reference to page and 
Reader-Service number

RHMnMiiiiiMMimiiiiNiiniiiMmimiimMiiiMimiiimiiiiiiiiwiiM^^

MicroWaves ...................................................................................................... 161
A progress report on plasma amplifiers and a guide to application of socketless 
microwave tubes are featured in this edition of MicroWaves
Progress Reported In Plasma Amplifiers ........................................... 163

These essentially circuitless devices appear quite promising in broad­
band receiver applications

Application Techniques for Socketless Vacuum Tubes ..................... 164
Improved performance and reliability are possible by eliminating sockets 
from metal-ceramic planar triodes. But certain precautions must be

Ing—J. W. Rush, Jr.

Ideas for Design .............................................................................. 194
Simple Transistor Circuits Generate Phantastron Sweeps............................. 194
Sequential Counter Stepper Uses Error-Correcting Code .......................... 194
Temperature Monitor Uses Silicon Transistor Sensor .................................. 196
Complementary-Pair Multi Has Long Pulses, Small Capacitor ................. 197
Ideas for Design Entry Blank ........................................................................ .. 195
Reader-Service Card .. .......................................................................................... 162A

New Literature ...................................................................................... 190

Books ................................................ 198

Careers.................................................................................................................. 202

Your Career ......................................................................................................... 202

Advertisers’ Index............................................................................................... 207

PM’S PRECISION 
WIDEBAND DC AMPLIFIER 

NOW AVAILABLE 
TO INSTALL 

__ IN YOUR EQUIPMENT

jiNiiiiiiiHiiiimiiihHiimiiiiiiniiiiii'iiiiPiiii^iiiiiiiviiiiuyijiiiiiiiiiuiiiii^^

Coming In Future Issues
The editors of Electronic Design huddled over a 1962 calendar 

(and sandwiches) last week and came up with a promising line-up 
of 16 staff and feature reports for next year. The schedule will be 
as follows:

Design ’62, Jan 4; microminiaturization, Feb. 15; IRE planning 
issue, March 1; IRE show issue (two volumes), March 15; IRE 
report, March 29; microwave antennas, April 12; production, April 
26; diodes, May 24; transducers, June 21; transistors, July 5; 
WESCON planning issue, Aug. 2; WESCON show issue, Aug. 16; 
WESCON report, Aug. 30; radio frequency interference, Sept. 27; 
analog computers, Oct. 11; and reliability, Nov. 8.

FuiuiuiniffiuimMMmiiiimMniiiiiuwHiiinuiiiimmmiiwiHiim^  ...................................................iiimiiiimiiiiiiiuiiiiniiiiiimiiiiiiuuiiiiiiiiniil  

Model 3102 Features Chopper Stabilization, 
Solid-State Circuitry, Custom Packaging

Here is the highly compact, precision PM 3100 Series wideband DC ampli­
fier supplied to meet your specific OEM needs. Order it the way you want 
it . . . then simply add feedback and bolt it down. With the Model 3102 — 
lowest cost DC amplifier in its performance class — you get specs like 
these: 1 uv/ C drift (better, if desired) ... 50 megs single ended input 
impedance, 10K differential . . . gains of 10 to 1,000 or more . . . 0.01 % 
gain stability . . . DC to 35KC bandwidth ... 60 milliohms output imped­
ance . . . output capability of 15 volts DC at 100 ma. Buy it in or out of 
a can, with or without a power supply. Use it as a standard amplifier or 
operationally for integrating, summing, etc. Contact PM for detailed 
performance specifications.

Electronic Design il publithed biweekly by Hoyden Rubliihing Compony, Inc., 850 Third Avenue, New York 22, N. Y. 
T. Richord Gotcoigne, Choirmon of the Board; lamer S. Mulholland, Jr., «resident; Edmund C. Grainger, Jr., Secretary. 
Printed at Poole Broc., Inc.. Chicago. III. Controlled circulation portage paid at Chicago, III., and New York, N. Y. 
Copyright © 1961, Hayden Publishing Company, Inc., 38,900 copier this Imus.

ELECTRONICS, INC.
5221 University Ave. San Diego. Calit JU 3 3166

LOOK TO PM FOR AMPLIFIERS—a complete line of high precision models to answer your
specific problems for DC. AC. ground and missileborne applications.
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ELECTRONIC DESIGN

Advanced Systems Focus on Electro-Optics
National Electronics Conference Hears of Laser-Ranging
Device, Light-Modulation Scheme and EL-PC Cell Commutator

Alan Cameretta
News Editor

THE expanding technology of electro-op­
tics was much in evidence at the giant 
National Electronics Conference, held earlier 

this month in Chicago. Among the papers 
delivered on this speciality were three point­
ing up the progress in harnessing optical 
effects for advanced systems and devices. 
These papers described:

■ A means of continuously modulating an 
optical ruby maser’s output at up to 160 
me with potassium dihydrogen phos­
phate (KDP) crystals. This technique 
would be applied to an optical-communi­
cations system.

■ An optical ranging scheme accurate to 
50 ft at 15,000 ft. This system, too, is 
based on an optical ruby maser.

■ An 8-channel commutator equivalent to 
a cascaded T-network switching circuit, 
but consisting of interconnected electro­
luminescent - photoconductive (EL-PC) 
cells, and reportedly having a usable 
bandwidth of 2 me and a switching time 
of about 250 msec.

Among the products displayed at the con-

Optical-frequency transmitter (left) contains a ruby-laser light source and a light modulator consisting of 
a KDP crystal in a cavity oscillator. Modulating carriers of up to 160 me have been applied to information 
earners of 5-mc bandwidth at the frequency of red light. With j mercury-arc 'amp source and a photo-mul­
tiplier-tube detector, communications over 1,000 ft have been achieved. Receiver is shown at right.

ference were an X-band magnetron, said to 
have operated at 400 C for more than 400 
hrs, and a sleep-inducing apparatus that op­
erates by pulsing square waves from a pa­
tient’s eyeballs to the back of his head.

Gordon Jacobs, a system designer at Gen­
eral Electric Co., Syracuse, N. Y., reported 
building a light-modulation system using 
KDP crystals that modulate both the co­
herent output of a pulsed ruby laser and 
the incoherent emission of a mercury-arc 
lamp. The GE system was reported to do 
this continuously and over wider than usual 
bandwidths. In the past, maximum light­
modulation bandwidth possible with KDP 
crystals, because of charging-current and 
heating limitations, was on the order of 1 me, 
Mr. Jacobs said.

Like other Pockels-effect modulators, de­
scribed by Bell Laboratories, Harvard, and 
Sperry Gyroscope (see p 28), the GE unit 
consists of a crystal in a re-entrant-cavity 
oscillator. Polarized light passing through 
the crystal is speeded or retarded in phase 
by longitudinal application of a modulating 
voltage to the crystal.

The power required to drive a KDP crys­
tal reactive load is theoretically dependent

only on bandwidth and is independent of 
the center frequency of the rf carrier in­
volved. As a result, the usual video frequency 
and high-capacity video transformer were* 
discarded in favor of an rf carrier and 
low-capacity rf transformer. By using an 
rf carrier for the wideband signal, rather 
than modulating directly at a video fre­
quency, broadband performance is achieved 
and driving power for modulation is re­
duced. To permit continuous modulation at 
the frequencies involved, large electrodes ca­
pable of carrying high-charging currents are 
bonded directly to the crystal.

GE reports getting usable bandwidths of 
.5 me modulated at up to 160 me. Modula­
tion power required was about 20 w per me 
of bandwidth with the optimum reached at 
a modulation frequency of 50 me. Normally, 
modulating at video frequency requires about 
240 w per me of bandwidth.

A mercury-arc light communication sys­
tem has been operated over a 1,000-ft link 
between two buildings at GE using a tele­
scope receiver and a photomultiplier tube 
in an RC circuit as a demodulator. Up to 
modulation frequencies of about 100 me, the 
signal-to-noise was said to be good, but it 
deteriorated above 100 me. Using a mercury- 
arc-light source, a signal-to-noise ratio of 20 
db was obtained easily.

The work at GE is part of the develop­
ment of optical-communication systems based 
on continuous-wave optical masers and phase 
modulation, rather than on absorbtion modu­
lation of their light. The company hopes for 
eventual modulation bandwidths of 500 to 
1,000 me.

Pulsed-Laser Ranging Device
Under Development for Military

TRG, Inc., Syosset, L. L, N. Y., has de­
veloped a ranging system in which pulses 
from an optical ruby maser bounce off a 
target and, received by a photomultiplier-
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This unique “extra 
fifth digit...

Developmental magnetron, shown without magnet, is 
one of two that operated more than 400 hrs at 400 C, 
delivering 235 kw peak output power at X-band. Tube 
will be tested later at 650 C to determine whether 
magnetron operation without cooling is possible. Ce­
ramic insulator covers cathode assembly; output flange 
is in the foreground.

tube detector, yield range data accurate to 
±50 ft. at 15,000 ft. As described by Law­
rence Goldmuntz of TRG, the short-duty 
cycle—a high-intensity pulse system—is able 
to provide range accuracy because of the 
short, rapid-rise-time pulses available from 
the laser. Accuracy also is assured by a quasi­
correlation technique used in the receiver. 
The problem of back scatter was said to have 
been surmounted by a narrow-bandwidth op­
tical system.

Mr. Goldmuntz reported that in opera­
tion a small portion of the admitted light 
from the laser is scattered into a photo cell, 
the output of which triggers a horizontal 
A-scope trace. After triggering, the sweep 
travels for a preset time corresponding to 
the maximum target range. On reaching the 
preset range deflection, the spot returns to 
the origin and awaits triggering by the next 
admitted pulse.

The echo pips are applied as Z-axis mod­
ulation. They cause the trace to brighten 
slightly. Because of the character of the 
admitted waveform and because the inter­
vals between pulses usually are shorter than 
the range, many nonsynchronized echos in 
addition to the true-range echo generally 
return during one A-scope sweep.

The true-range echo becomes discernible 
above the statistical background of nonsyn­
chronized echos and other signals by virtue 
of many sweeps during one pump light flash 
and the persistance of the scope screen.

(continued on p6)

provides 100% 

over-ranging...ten times 
greater resolution at decade 

voltage points where other 4-digit 
voltmeters change ranges and lose 

one full digit of resolution.

The kin TEL Model 501B 4-digit, over-ranging digital voltme­
ter measures DC from ±0.0001 to ± 1000.0 volts to an accuracy 
within 0.01% of reading ±1 digit. An extra fifth digit in the 
left decade indicates “0” or “1” to provide ten times greater 
resolution at decade (1, 10,100) voltage points than standard 
4-digit voltmeters. Ranging and polarity indication are en­
tirely automatic. The measured voltage, decimal point and 
polarity symbol are displayed on an in-line readout in a single 
plane-no superimposed outlines of “off” digits.
An adjustable sensitivity control permits decreasing sensitiv­
ity to allow measurement of noisy signals. Ten-line, parallel 
input printers can be driven directly, and converters are avail­
able for driving other types of printers, typewriters, and card 
or tape punches. The input impedance is 10 megohms at null 
on any range, and an input filter attenuates power-frequency 
ripple by 60 db. Stepping switches are DC-driven (as in tele­
phone service) at 20 steps per second, are guaranteed to give 
at least two years of trouble-free service without maintenance. 
The 501B is one of a complete line of KIN tel digital instru­
ments. Others include AC converters, AC and DC preamplifiers, 
ratiometers, comparators, and multi-channel input scanners.

latPONTANT SPECIFICATIONS
Display...Six decades display 5 digits 
(Left digit "0” or ‘‘1” only), decimal point, 
polarity symbol. Ranging and polarity indication are 
automatic. Projection system readout employs 
bayonet-base lamps with 3000-hour minimum life 
rating. Readout contains no electronic circuitry 
and can be remotely mounted.
Automatic Ranges...±0.0001 to ±1000.0 
volts DC in four ranges: 0.0001 to 1.9999; 02.000 
to 19.999; 020.00 to 199.99; 0200.0 to 1000.0
Accuracy...0.01% ±1 digit (of reading).
Input Impedance . 10 megohms on all ranges at null.

Reference Voltage... Chopper-stabilized 
supply, continually and automatically referenced 
to standard cell.
Stepping-Switch Drive... DC voltage within 
stepping-switch manufacturers rating applied 
by transistor drive circuit at rate of 
approximately 20 steps per second.
Controls...Three: on-off; sensitivity; and mode of 
operation (standby, normal, print auto, print remote).
Printer Drive... Built-in for parallel input 
printers. Automatic or remote.
Dimensions and Net Weights... Control unit: 
45 lbs, 5*4" H x 19" W x 16" D.
Readout: 10 lbs, 3%"H x 19"W x 9"D.

Price: $2995

FIN TEL manufactures electronic instruments for measurement and 
control, and dosed circuit TV Representatives in all major cities. 
Write for detailed literature or demonstration. OOH

5725 Kearny Villa Road. San Diego 11, California. Phone: BRowning 7-6700
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NEWS

FOR THE FIRST TIME PERKIN SALES 
REPRESENTATIVES Electro-Optics

A FAST-RESPONSE
ALBUQUERQUE, N. M
Brooks-Feeger Assoc 
5510 Domingo Rd,, N.E. 
AM 8-1724

TUBELESS
ANGOLA, IND
Law Instrument Co
Box 95 
217 4 8101-R

AC LINE REGULATOR-1KVA
ATLANTA 5. GA.
E. G. Holmes & Assoc 
4969 Roswell Rd., N.E
BL 5-6660

BY PERKIN
BALTIMORE, MD
Gawler-Knoop Co. 
807 E Seminary Ave.
Towson 4, Md. 
EN 9-3151

Model MTLR1000

CHICAGO 25, ILL.
Saffo & Assoc.
5209 N. Kimball Ave 
JU 8-0905

CLEVELAND OHIO
Gaine Engineering 
29603 Bruce Drive 
Willowick (Cleveland), Ohio 
WHitney 3-3731

DALLAS 20, TEXAS
Wallace Assoc. 
P 0. Box 13203 
FL 7-7080

DENVER, COLO
Brooks-Feeger Assoc.
3041 S. Broadway 
Englewood, Colo.
SU 1-7375

OES MOINES, IOWA
Design & Sales Eng. Cu. 
2702 41st PI.
BL 5-4584

(only 5*4" high)

DETROIT 34, MICH.
Gaine Engineering 
E. 1474 Outer Drive 
Detroit 34. Michigan 
FOrest 6-5353

PHOENIX, ARIZ 
Brooks-Feeger Assoc. 
31A E. First St 
Scottsdale, Ariz 
WH 6-2111
SALT LAKE CITY, UTAH 
Brooks-Feeger Assoc. 
253 Rio Grande, 
Rm. No 5 
EL 9-2427
SAN DIEGO 4, CALIF.
Instruments for 
Measurements 
2420 University Ave 
JU 31972
SAN FRANCISCO. CALIF 
Cerruti & Assoc.
P.0 Box 509 
116 Cypress St. 
Redwood City, Calif. 
EM 9-3354
SEATTLE. WASH
Testco 
Boeing Field - Rm. 108 
PA 3-9000

ST LOUIS 5. M0
Design & Sales Eng. Co 
7603 Forsyth Blvd..
Rm 304-06 
PA 1-6403
SYRACUSE, N Y
D-B Assoc.
P. 0. Box 284
DeWitt (Syracuse). N Y. 
GI 6-0220
WASHIHGTON. 0 C Ik 
MARYLAND 
Gawler-Knoop Cc 
8732 Flower Ave. 
Silver Spring, Md. 
JU 5-7550
WICHITA, KAN.
Design & Sales Eng. Co. 
400 N. Emporia

(continued from p 5)

TRG expects to improve performance of 
its system by using a double flashing tech­
nique in which the ruby would be pumped 
to threshold with one discharge through the 
pumping lamp and pumped above threshold 
by another discharge. This would provide 
single pulses of controlled spacing. An am­
plifier for creation of short, intense pulses 
is also under study as a means of improv­
ing system performance. Gains of a factor 
of two in a 2-in. ruby rod and gains of a 
factor of 12 in an 8-in. rod were reported 
by TRG. A third technique being investi­
gated is optical heterodyning in the echo 
receiver to reduce back-scatter effects. Such 
a receiver would replace the present narrow­
band optical receiver. Much of TRG’s work 
in this area is supported by the Advanced 
Research Projects Agency of the Dept, of 
Defense. The company reports it has the con­
tract to develop a practical ground-to-ground 
ranging system for such targets as tanks.

New Perkin Model MTLR10OO 
combines reliable magnetic ampli­
fier circuitry with a transistorized 
pre-amplifier that cuts response 
time to as low as .05 second! You 
get safe, continuous AC power, pre­
cisely controlled by a silicon zener 
diode reference circuit. Remote 
sensing and automatically resetting 
thermal devices for overload pro­
tection make this new AC line regu­
lator ideal for remote locations. All 
static components for added relia­
bility. Now, after years of research, 
these features are available in one 
unit for the first time—yours from 
Perkin.

CONTACT LOCAL 
REPRESENTATIVE OR FACTORY

SPECIFICATIONS
AC Input: 95-135v, 60 cps ±10%, 

1 phase
AC Output: 110-120v
Regulation Accuracy: ±0.2% for 

line changes from 105- 
125v (±0.5% from 95- 
135v) and load changes 
from no load to full load.

Response Time: 0.05-0.1 seconds 
for line or load 
changes.

Total HarmonicDistortion: 3% max.
Power Factor Range: 0.7 lagging to 

.9 leading.
Load Range: 0-8.5a
Dimensions: 17" W x 16!4" D x 

5*4" H (Adaptable 
• for 19" rack mtg.)

Weight: 60 lbs.
Order direct. Price $349

GREENSBORO, N C.
E. G. Holmes & Assoc.
440 W. Market St.
Suite B-l 
ER 2 0855

INDIANAPOLIS, INO. 
law Instrument Co. 
P 0. Box 27062
Si 7 0009

KANSAS CITY 8, M0
Design & Sales Eng. Co 
2600 Grand Ave
GR 1-1640

LAWRENCE, MASS
Richard D. Frink Assoc 
46 Amesbury St.
MU 3-3252

LOS ANGELES, CALIF.
Instruments for 
Measurements 
3455 Cahuenga Blvd., 
Suite F 
Hollywood, Calif.
HO 9-7294

MINNEAPOLIS, MINN
Northport Eng., Inc. 
1729 Selby Ave. 
St. Paul 4, Minn.
Ml 6-2621

NEW YORK CITY ANO 
NORTHERN NEW JERSEY 
Gawler-Knoop Co. 
178 Eagle Rock Ave. 
Roseland, N. J. 
N Y. Tele. DI 4-2997 
Roseland Tele. CA6-4545

Representatives in principal cities.

ELECTRONICS CORPORATION
345 Kansas Street • El Segundo, California

CRI ANDO, FLA.
E. G. Holmes & Assoc. 
1220 Edgewater Dr.
CH 1-2128

PHILADELPHIA, PA
Gawler-Knoop Co. 
835 Glenside Ave. 
Wyncote, Pa.
Phila. Tele WA 7-1820
Wyncote Tele TU 4-8805

CANADA
Electromechanical 
Products
Markham Rd.
Agincourt. Ont.. Canada 
AX 3-7011

AUSTRALIA
Geo. H. Sample & Son 
(Electronics) Pty. Ltd. 
Sample House 
17-19 Anthony St. 
Melbourne C. I. Australia 
FJ 4138

BELGIUM
Belram Electronics 
43 Ch De Charleroi 
Brussels, Belgium 
38.12.40

ISRAEL
Eastronics Ltd.
48 W. 48th St 
New York 3C N Y.
CO 5-8323

Eastronics Ltd.
P.O Box 2554 
Tel Aviv, Israel 
66890
NEW ZEALAND
Geo. H. Sample & Son 
(Electronics) (N. Z.) Ltd. 
Box 3250 
431 Mount Albert Rd. 
Mount Roskill, S. 1.
Auckland. New Zealand 
89-4 39
FRANCE
Megex
105. Quai Branly 
Paris 15. France 
Seg. 36-93
SPAIN
ATAIO Ingenieros 
A Aguilera No. 8 
Madrid, Spain 
23 27 42
SWEDEN
Erik Ferner AB 
Box 56
Bromma, Sweden 
87 01 40

Solid-State 8-Channel 
EL-PC Commutator Tested

A net of photoconductive cells actuated 
by electroluminescent lamps and forming an 
8-channel commutator has been built and 
tested at GE’s Electronic Laboratory, Syra­
cuse, N. Y. Among the advantages cited for 
the device by GE’s R. D, Stewart, who de­
scribed it in a paper at the conference, are: 
electrical isolation between signal and con­
trol sources; ease of matching EL-activating 
lamps to PC cells (yielding a calculated vol­
ume of 0.01 cu in. per EL-PC pair); power 
gain of more than 40 db; and noise level low 
enough to permit detection of signals in the 
low microvolt region.

The commutator built at GE uses Ohmic- 
contact cadmium-sulfide PC cells and orange 
EL cells. They are arranged in a network 
equivalent to a cascaded T-net of electro­
mechanical switches. A usable bandwidth of 
about 2 me was measured; the device 
switched in from 100 to 500 msec.

GE expects that EL-PC commutators, de­
spite inherent limitations of low speed and 
low frequency response, will prove useful 
where reliability, small size and low-voltage 
operation are required. The company plans 
to fabricate deposited-thin-film versions of 
the commutator.
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The EL-PC work reported on by Mr. 
Stewart is related to GE’s neuron simulation 
project (ED, Sept. 13, p 41). T. E. Bray, 
told the conference that the first EL-PC neu­
ral element is being tested. It has achieved 
the transfer functions set for it by the Air 
Force. In its finished form, the 20-input, all­
analog device consists of more than 40 multi­
pliers and 20 analog memory elements. It 
occupies 2.5 cu. in. and consumes 0.5 w.

Displays Include Sleep-Inducer, 
High-Temperature Magnetron

A relaxing, or sleep-inducing device called 
Electroson was displayed at the Chicago 
show by Electronic Polyphase Ionic Corp., 
Chicago. It operates by emitting current 
from a headband so that square-wave pulses 
travel form electrodes over the eyeballs 
the back of the patient’s head. Sleep 
induced in periods ranging from seconds 
several minutes, the company reported.

to 
is 
to

Related to similar devices in use in the 
Soviet Union and Japan, the unit is basically 
a multivibrator pulse generator. Its frequency 
is regulated by changing the time constants 
of Both arms of the multivibrator. Partial 
wave shaping and major frequency control 
is achieved by altering the RC time constants 
in one arm of the multivibrator. A limiter 
and feedback wave shaper are included to 
shape peaks. Maximum voltage output is 25 v 
at 5,000-ohm load; about one ma of current 
is used and frequency range is from 0.5 to 
150 cps.

The patient receives the current through 
a two-part electrode, one part of which is 
stainless steel, the other a glass container 
filled with saline solution. The solution wets 
a cotton wick that touches both the metal 
electrode and the patient. Price 
was said to be about $350.

Raytheon Corp., Burlington, 
played a developmental X-band 

of the unit

Mass., dis- 
magnetron,

said to have operated for more than 400 hrs 
at 400 C. The tube was designed to work in 
airborne equipment without blowers, ducting 
or cooling. The tube is basically a 6-fre- 
quency 6249 magnetron. It produces a min­
imum peak power of 235 kw in the 8,500-to- 
9,600-mc band, according to the company. 
High-temperature operation was achieved 
without any major design innovation, al­
though special material containing a mini­
mum of residual gas is used, Raytheon said. 
Gold soldering also is employed. The tube 
is being developed under an Air Force con­
tract, which calls for additional life tests 
at 650 C. These tests are to begin shortly, 
the company reported. ■ ■

__ KC BULOVA
HIGH FREQUENCY

INDUCTANCE 
SUBSTITUTION BOX

Whatever the “variation” you need, 
the new Bulova inductance substi­
tution box provides the precise 
measure with three decades of in­
ductance ranging from 0.1 to 111 
millihenries.
The Bulova SB-100 uses gold con­
tact subminiature switches to per­
mit low stray capacity and excellent 
low level contact. Maximum dis- I 
tributed capacity of any selected I 
inductance is less than 20 picofar- I 
ads, and the maximum useful fre- I 
quency is in excess of 2 me. The I 
fully encapsulated coils allow the 
unit to be used in environmental chambers with a 
minute inductance change, (approx. +100 ppm/°C).

d Bulova
ELECTRONICS 

DIVISION

2257, Bulova

The use of direct current up to 50 
milliamperes without appreciable 
change in inductance is permitted. 
The accuracy of the instrument is 
±1% true inductance at 1 volt and 
25 ± 10°C. Its zero setting residual 
inductance is 0.5 microhenry.
This new high frequency inductance 
substitution box is only one of many 
recent advances made by Bulova 
Electronics. For information on 
these specific units, or on how 
Bulova experience in mastering 
component and system reliability 
can help you, write Department 
Watch Company, Inc., Electronics

Division, 61-10 Woodside Avenue, Woodside, N.Y.
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NEWS

Space Report: Soaring Ideas—Down-to-Earth Problems

MOSAIC DETECTOR

TELEMETRYCOMPUTER

BADIAIOR

.TRuMENT TUBES

INERTIA- ATTITUDE
■ONTROl SVS’EM

ADDITIONAL 
DETECTORS

POSITION 
CONTROLLER

STRAPPED-DOWN 
ACCELEROMETERS

Guidance, Power-Supply and Propulsion Concepts Presented 
At Rocket Society's Show Point Up Challenge to Designers

ACTIVA’OPS

Stars, Planets Would Help
Fix Positions In Space

Fixes would be taken by reference to star

ELECTRONIC DESIGN • October 25, 1961

Many Approaches Taken 
In Space Power Conversion

Reviews of progress in energy sources for 
space indicated that a wide choice will be

ENGINE
ON-OFF 

CONTROLS

Lally suggested that added analog informa­
tion might be obtained in the star-identifica­
tion process by using detectors that estab­
lish the temperature characteristics of the 
star.

Although a single detector could not per­
form this, a combination of red-sensitive and 
blue-sensitive detectors could be used to ob­
tain ratios that would aid in recognition.

Some alternate analong approaches to this 
type of mosaic system were suggested by 
Mr. Lally. These were the use of photocon- 
ductive detectors scanned by an optical beam ; 
image conversion through use of cooled ionic 
crystals, which change infrared to visible 
light; or the illumination of semiconductor 
junctions. With the latter approach, he sug­
gested that the use of the lateral photoeffect 
to determine star displacements from the 
center of the junction area would give a 
more accurate fix than would be possible 
with the total junction areas as the revolving 
element in the mosaic.

These analog methods eventually should 
give way to pure digital techniques, Mr. Lally 
predicted, so that smaller and smaller ele­
ments could be used. This would simplify 
the processing involved.

ADDITIONAL 
GUIDANCE 
EQUIPMENT 
FOR RE-ENTRY 
SOFT LANDING 
RENDEZVOUSING 
ETC

ASTRONAUT 
POSITION 
DISPLAYFILTER 

AND SERVO 

AMPLIFIERS

RATE 
INFORMATION 
DERIVEE ’ROM 
MOSAIC DETECTOR

OESATURAT'NG 
MOOE 
ATTITUDE JETS

and a 
lishing 
mosaic 
vehicle

Proposed mosaic approach to space guiaance would 
replace conventional inertial-type systems using peri­
odic celestial references. Two mosaic detectors, 
placed at different points on a vehicle, would be suffi­
cient to establish a fix.

circuitry, Mr. Lally said. Rather than gim­
balling the mosaic detectors to the space­
craft, several detector mosaics could be 
placed around the vehicle.

planet. A scan sequence for estab- 
both a star and a planet on one 

would require attitude control of the 
during the acquisition phase. Mr.

FEEDBACK 
TRANSDUCERS

Robert C. Haavind
Chief News Editor

THE NEED for design ingenuity in the 
space age was well illustrated by the great 
variety of problems and solutions discussed 

in myriad sessions and informal discussions 
during the Space Flight Report to the Na­
tion. The exposition, sponsored by the Amer­
ican Rocket Society, was held from Oct. 9 
to 15.

Key electronic areas covered in exhibits 
that filled New York’s Coliseum, included:

■ Ideas for space-guidance systems.
■ Progress on power-system designs for 

space.
■ Numerous approaches to electrical pro­

pulsion for space.
One suggestion for space navigation was 

based on a mosaic optical system modeled 
after the structure of the eye. This approach, 
according to Eugene F. Lally of Jet Propul­
sion Laboratory, would eliminate the need 
for inertial systems or position information 
sent from the ground.

The achievement of such a mosaic setup, in 
which a computer system would match in­
coming signals from the mosaic with stored 
data to make position determinations, awaits 
the development of suitable microminiature

CASSEGRANIAN COLLECTOR

Two solar-conversion approaches to supplying power to a vehicle approaching the sun are illustrated in these art­
ist s concepts Solar turbogenerator, left, would be slightly heavier and would have the disadvantage of possible low 
reliability because of moving parts Solar thermoelectric converter, right, would require considerable structural 
weight to position the large collecting panels.



Binary Computer Is Desk-Size

; rw i

available to the system designer. A variety 
of design configurations for magnetohydro­
dynamic, thermionic, thermoelectric, electro­
chemical, nuclear and solar conversion power 
sources for space flight was discussed at 
several sessions.

Two possible solar-converter designs for 
a probe toward the sun were discussed in a 
paper by B. E. Thompson, J. H. Guill and 
H. Radd of General Dynamics Astronautics, 
San Diego. One of the suggested systems was 
a solar-powered 30-kw turbogenerator. The 
disadvantages of this system include its 
weight and the low reliability of the rotating 
machinery involved. An alternative, accord­
ing to the authors, is a solar thermoelectric 
converter made by the General Atomic Div. of 
General Dynamics. This approach would 
make use of collector panels with a total area 
of 1,900 sq ft.

Electric engines captured major attention 
during the meeting. More activity in this 
area was urged by Capt. Richard J. Hayes 
and Ernst Stulinger of the National Aero­
nautics and Space Administration and Myron 
A. Hoffman of the Massachusetts Institute 
of Technology. The speakers cautioned that 
overemphasis on lunar probes might hamper 
progress in work on longer space missions.

Ion and arc jet-type engines are nearing 
the flight-test phase, and numerous electro­
magnetic engines are under development 
(ED, Oct. 11, p 8), the speakers noted. The 
program is making progress despite lack 
of funds, the speakers said. • ■
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Both types 2N2O87 and 2N2086 
are immediately available from 
your Philco Industrial 
Semiconductor Distributor.

2N2O87: ABSOLUTE MAXIMUM RATINGS 
Storage Temperature..................—65 to 4-300°C. 
BVc«a (RS10A)..............................................80 volts
BVCbo............................................................... 120 volts
BVm.....................................................................5 volts
Collector Current lc........................................500 ma
Total Device Dissipation (case 25°C.)... .2 watts 
Total Device Dissipation (case 100°C.). . Iwatt 
Total Device Dissipation (free air 25°C.) 0.6 watt

You would expect Philco, as inventor of industry’s 
most capable germanium logic transistor—the MADT, 
to design silicon memory components with extra capa­
bility, too. And Philco has done it. 2N2087 and 
2N2086 Philco epitaxial silicon mesa transistors offer 
incomparable combinations of parameters that may 
well be the special design solutions you require.

The 2N2087 combines 120 BVCbo, 40 hFE min., 
0.5 V. max. Vce (SAT), 150 me min. fT, 12 pf max. 
Cob, and 100 nsec max. t8.

The 2N2086 combines hFE of 20 min., 0.7 max. VCe 
(SAT), 120 BVcbo, 150 me min. fT, 12 pf max. Cob. 
and 100 nsec max. t8.

These new Philco epitaxial silicon mesa transistors 
deliver optimum drive for computer memory planes, 
serve as medium power switches in airborne control 
systems, and are ideally suited to a wide variety of 
other applications such as small power supplies, servo 
amplifiers, and automation controls. For complete in­
formation, write Dept. ED102561.

PH ILCQ
'zfàmcaò frr Qaaty (Ac Over

LANSDALE DIVISION, LANSDALE, PENNSYLVANIA

PHILCO EPITAXIAL SILICON MESA

This desk-size binary computer, shown at the American 
Rocket Society s space exhibit, has a high-speed mag­
netic-core memory with 512 15-bit words of random ac­
cess storage. The memory system has a read-restore cy­
cle period of 8 «sec, and add time of 24 /isec. The con­
sole has all arithmetic and control registers on its panel, 
permitting operator intervention. All logical circuitry 
and test points are accessible to the operator. Devel­
oped by Univac, St. Paul, Minn., the system uses solid­
state parallel-logic circuitry with 630 logical elements. 
The computer costs $34,500.

T/ffST TO COMBINE
120 V (BVcbo)

J I 0.5 m
-i i—11—i [—1 150 me. fT

2N2O87 NPN 
CORE DRIVER 
LINE DRIVER

ELECTRICAL CHARACTERISTICS «a 25°C.)
Characteristics Conditions Min. Max.
hr« Vc«=lV. 

Ic -150 ma.
40 120

Ic =150 ma.
IB = 15 ma.

1.2 volts

Vc«(SAT) Ic =150 ma.
IB = 15 ma.

0.5 volts

ÍT Ic = 50 ma.
Vc«-10V.

150 me

c«» VCB=10V. 
1« = 0 ma.

12 Pf

•cao Vc = 60V.
T =25’C.

2 M»

•cao Vc = 60V.
T =125 C.

150 u»

BVc« R s ion 
le =20 ma. 

pulsed

80 volts

Ir 85 nsec
U 100 nsec
t. 55 nsec



10 nsec ts max NEWS

with 2N783

(sat) max
with 2N784

0001

0010

GENERAL
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Important Industry News Written 
For Fast Scanning by Engineers

A digital-data recording system has been de­
signed for the University of Michigan to 
automate microscope readings. The device 
will be used with a projection microscope to 
digitize and record X and Y coordinates of 
selected points. Light-wave interferometers 
(Moire fringe) attached to the measuring 
stages of the microscope will produce out­
put signals to two bi-directional transistor-
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A video system, designed to operate 250 
miles above the earth, will be used to observe 
the placing into test trajectory of an Echo 
A-12 test payload. Information transmitted 
to earth by the TV system, developed by 
Siegler Corp.’s Hallamore Div., Anaheim, 
Calif., will be recorded on film and magnetic 
tape. Tests of the 30-in. prototype of the 
Echo A-12 TV viewer were made by Siegler 
last May for the National Aeronautics and 
Space Administration, using an 800-million 
candle-power searchlight to view the infla­
tion of the Echo balloon.

ELECTRICAL CHARACTERISTICS (AT 2S C) 
nm 2N7M

For speed, meet the fastest silicon switch on record—try Sylvania 
2N783. Utilizing the proven mesa structure and advanced tech­
niques for epitaxial growth, Sylvania 2N783 provides exception­
ally fast turn-on, turn-off, and storage times. Sylvania 2N784 
is a remarkable combination of ultra-fast switching speed and 
unusually low saturation voltage.
Packaged in TO-18, both types possess high reliability and the 
excellent power dissipation capabilities typical of the mesa 
structure. They exhibit high electrical uniformity, characteristic 
of highly automated Sylvania batch-mesa manufacturing 
techniques.
Investigate the advantages offered your designs by performance- 
proved Sylvania Epitaxial Silicon Mesa Transistors. Available 
from your Sylvania Sales Engineer or Sylvania Semiconductor 
Distributor. For technical data, write Semiconductor Division, 
Sylvania Electric Products Inc., Dept. 185, Woburn, Mass.

Optical-maser technology has taken some im­
portant steps forward with three develop­
ments at Bell Telephone Laboratories. These 
are:

■ A 10-kmc light modulator using the elec­
tro-optic effect in potassium dihydrogen 
phosphate (to be described by Dr. I. P. 
Kaminow at the Northeast Electronics 
Research & Engineering Meeting in 
Boston, Nov. 14-16).

■ Attainment of higher peak emission for 
given pumping power by substituting 
mirrors for the silvered ends of a ruby 
rod and putting a chopper in front of one 
mirror to hold back the output while the 
population of upper energy states be­
comes greater than previously achieved.

■ Discovery of a new maser material— 
neodymium in calcium tungstate—with 
the emission line in the photographable 
portion of the infrared (10,600 A). The 
resulting optical maser operates with in­
put power of 5 joules at room tempera­
ture.

SYLVANIA 2N7C3 wortd’s fastest NPN sihcan switching transistor
1^ I^,i — 3 mA 1^,| — 1 mA 1

Vcc = 3 V, Rt = 270 Ohms
t, = 10 mA, I^>| = 10 mA !

V« = 10V,Ic= 10mA. R, = lOOOOhms
Lw *• 'i ” $ mA, lam ~ 1 mA

Vct = 3 V, R, = 270 Ohms

SIGNIFICANT 
BITS

SUBSIDIARY OF

GENERAL TELEPHONE & ELECTRO NIGS

NEW! 
SYLVANIA SILICON 

epitaxial TTjesas
ABSOLUTE MAXIMUM RATINGS (AT 25*C)

2N7»3 2N764 UNIT

Collector to Base Voltage 40 30 V
Collector to Emitter Voltage 20 15 V
Emitter to Base Voltage 5 5 V
Collector Current 200 200 mA
Power Dissipation (free air) 300 300 mW
p jwer Dissipation (case at 25*C) 1 w
Storage Temperature —65 to +300 —65 to +300 •c
Junction Temperature 4-175 +175 •c

irfikat CoaditiMS Mia Mil Mia. Mas. UNIT

^cao lc= 106Alt= 0 40 - 30 - V
B*tao Ic = 100,A, lc = 0 5 5 - »

lr = 01mA V„ = 0 RH = 10 ohms 20 — 15 - V

Leo *C = ÄV — 250 — nuA
Ve,= KV 1 = 150’C - 30 — 30 -A

*rt !( = 10m* VaslV 20 SO 25 —

Ic = 10 m* 1 mA 0.7 0.9 07 09 V

»cts lc = 10 mA. 1g — 1 mA - 25 - .19 V
Vc,= JOV.^ = 0 F= 1MC — 35 - 35 •J

— 10V.lt - 10 mA F = 100 MC 28 — 2.0 —

tw •a h = ’ar = 1 "**
Vce = 3V 11^ 270“

— It - 20 »we

Ig, u = 10 mA. = 10 mA

Vcc= IOV.IC= 10mA ^=1000"
- 10 - 15 nsec

1^!,= 3 mA. 1^,= 1mA 

VCI = 3V 1^ 270«
- 30 - 40 BMC



New from Sprague!

TYPE
0100

LOW-COST LOGIC TRANSISTOR

Baby Computer Perfected

'Sprague and W are registered trademarks of the Sprague Electric Co.
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INTERFERENCE FILTERS 

PULSE TRANSFORMERS 

PIEZOELECTRIC CERAMICS 

PULSE-FORMING NETWORKS

TO-18 
CASE

TO-9 
CASE

For c omplete technical data, write Technical 

Literature Section, Sprague Electric Company. 

347 Marshall Street, North Adams, Mass.

... 1 Ma typ. 

... 20V min. 

.. .20V min. 

100 me min.

For application engineering assistance m ith­
out obligation, write Transistor Division. 
Product Marketing Section, Sprague Elec­

tric Co., Concord, New Hampshire.

HIGH TEMPERATURE MAGNET WIRE 

CERAMIC BASE PRINTED NETWORKS 

PACKAGED COMPONENT ASSEMBLIES 

FUNCTIONAL DIGITAL CIRCUITS

TRANSISTORS 

CAPACITORS 

MAGNETIC COMPONENTS 

RESISTORS

The Most Widely-Used Logic Transistor, 
Type 2N1499A, Now Has a Smaller Brother

ized counters. The system will store counter 
data upon command and, when storage is 
complete, will automatically initiate record­
ing through an IBM summary card punch. 
Datex Corp., Monrovia, Calif., is the de­
signer.

Nonmagnetic sealed silver-cadmium cells, 
designed to eliminate the weight and space 
limitations of nickel-cadmium batteries, are 
undergoing operational tests in the Explorer 
XII satellite. The silver-cadmium cells are 
said to provide three times as much power 
as lead-acid or nickel-cadmium batteries, yet 
take up only a third as much space. The cells 
are made under the name of Silcad by Yard- 
ney Electric Corp., New York City.

Trailer vans loaded with atomic-test equip­
ment have been dispatched by the De­
fense Department to 46 locations across the 
country in the Project Vela Uniform pro­
gram for reliable detection of secret under­
ground shots. circuits, these transistors consistently show low 

storage time, low saturation voltage, high beta, 
high switching speed. Their cases are cold welded 

to insure reliability.
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2. ATTRACTIVE PRICE—Available in produc­
tion quantities, these transistors are first-run 

devices, not “fall-outs”. They are produced on 

FAST (Fast Automatic Semiconductor Transfer) 

lines with direct in-line process feedback, especially 

programmed to insure high production yields.

No bigger than a loaf of bread, this working computer 
is said to perform 33,000 mathematical calculations per 
sec. The model is composed of 5,500 currently avail­
able tlectronic components and weighs 12 lb. burroughs 
Corp., Detroit, which developed the machine, utilized 
the macro module system of packaging. Shown is the 
finned heat exchanger, which is the central element in 
a log", or row of triangular chips. The chips contain 
circuitry and plug into a folding printed-circuit cord.

Here is a new Sprague Transistor that is smaller in 

size, yet identical in performance with the well- 

known 2N1499A Logic Transistor.

Designed for use in saturated switching circuits, 

this low-cost, hermetically-sealed MADT® Tran­

sistor is capable of switching at frequencies in 

excess of 10 megacycles.

In addition to computer applications, this rugged 

transistor is ideally suited for data processing and 

instrumentation equipment.

There are two major reasons why The Sprague 

2N979, as with the 2NI499A, is earning a high 

level of acceptance:

1. DEPENDABLE PERFORMANCE — Specifi­
cally designed with parameters intended for logic

Here are some key parameters

IcBO...............................................

CBO ...............................................

BVces....................................

SPRAGUE
THE MARK OF RELIABILITY
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AXIMAX 1

TAPPED DELAY LINE

5 NANOSEC

ENCODERS

50 LINES

MODULATORA XI MAX 3

DETECTORSy* MIXERSPREAMPLIFIERS DETECTORSAMPLIFIERS

LOCAL OSCILLATORS

SYNC

TAPPED DELA* UNE

ROTRON
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INDIVIDUAL 
CHANNEL

SUBCARRIER 
FILTERS

CHANNELIZE J 
WIDE-BAND 
TELEMETRY

CARRIER 
MODULATOR 
AND FILTERS 
(TRANSMITTERS)

5 NANOSEC 
SAMPLE PULSE-----  
F Vf SO NAWSFC

5-BIT 
DIGITAL­
TO-ANALOG 
CONVERSION

Kilomegabit data link avoids problems of extremely wide channels by using parallel 
20-mc channels. System could transmit 100-mc video from a satellite.

100-MC 
ANALOG VIDEO

12-23 CFM
11,400 to

22,500 RPM

• Size: r X 1%’. Weight: 4% ozs.
• 115 er 200 VAC. 320 threugh 1600 cps. 1 0 er 3 0
• high altitude (Altivar) ® aud high density designs available.
• Airflow reversible.
• Built to Military Specifications

Appropriate cam-locking mounting clamps are available 
from Rotron for servo-mount Aximax fans.

• Extremely compact ano lightweight—I Vj" x W, 4 on.
• 115 or 200 VAC, 10 er 3 0.400 cps
e Airflew reversible
• Built to Military Specifications

70-165 CFM 
9,000 to

22,000 RPM

Would Use 50 Parallel 20-mc Channels

TYPICAL OF 50 CHANNELS 
50wklaiors

nals from satellites and space probes 
to ground terminals over great dis­
tances during short acquisition in­
tervals and in the face of jamming 
or other interference.

As planned by Airborne Instru­
ments, the kilomegabit data rate 
would be achieved by storing a long­
time sample of analog signals, simul­
taneously sampling them in time, and 
converting each sample into digital 
form by parallel circuitry. Digital 
signals would be frequency-multi-
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ADATA-encoding and transmit­
ting system said to handle IO’’ 
bits of information per sec has been 

designed at Airborne Instruments 
Laboratory, Deer Park, N. Y.

The project was begun in antici­
pation of requirements for passing 
100-mc-wide analog information 
through hostile conditions, according 
to David Cohen, an Airborne Instru­
ments consultant engineer on the 
study. Such a need would arise in 
transmitting analog television sig-

Kilomegabit Data Link In Design Stage
System for Transmitting 100-mc Analog Data Digitally

5-BINARY 
LEVEL ENCODE 
ANO HOLD

JJJTr

24-60 CFM 
8,000 to

20.000 RPM

GATES' --5 NANOSEC —M GATE PULSE 
----------- *--------------------------- 1 ï _ RECONSTITUTED 
------------------------------------------- F*“ SIGNAL

• Size: 3%' x 2%’. Weight 14 on.
• 115 or 200 VAC. 400 and othet cps. 1 0 or 3 0.

w> High altitude (Altivar)» Md high density designs available
• Airflow reversible
• Built to Military Specification»

50 LINES
COMMON 
PROPERTY

4 OZS.

4^ OZS.

14 OZS.

Write for Complete 
Technical Details, 

or Submit Your 
Cooling Problems for 
Recommendations

AXIMAX 
MINIATURE 
400CPS FANS

ROTRON
MANUFACTURING CO., INC
WOODSTOCK. NEW YORK



plexed into 50 separate channels, where each 
bit would modulate a separate channel of 
either a single or several rf carriers.

At the receiving end, each bit would be 
detected and demodulated in a separate chan­
nel and the signals would be reclocked. 
Shaped and reclocked signals would be re­
converted to analog levels and the waveform 
would be reconstituted by delay-line decoders.

The main problems of implementation are 
expected to be sampling and digitizing at 
high speeds. Sample pulses are 5 nsec long. 
Airborne Instruments is studying thin-film 
matrices and tunnel-diode networks as means 
of achieving the high switching speeds.

For transmitting 100-mc video data the 
encoding system would work as follows:

The 100-mc signal is propagated along a 
tapped delay line, which stores the tapped 
ixntions of the signal in hold circuits for 
50 nsec. New information propagated along 
the line drives digital encoders that con­
vert each analog samples to 5-bit units.

Switching must be very fast because the 
taps can be only 5 nsec long and must be 
viewed by the encoder’s gate system once 
every 50 nsec. No more than 5 nsec can be 
used during line sampling before the band­
width and independence of the samples are 
lost. For the delay line, the company is con­
sidering a lumped-constant device similar 
to those used in oscilloscopes.

During transmission, the outputs of flip­
flops will key separate subcarriers 
rate transmitters. The maximum 
riod of these flip-flops is 50 nsec, 
width of about 20 me is required 

or sepa- 
half-pe- 

A band- 
for each

component bit. Because no single transmit­
ter in the 10-Gc range capable of generating 
the required power was found by Airborne 
Instruments, the company’s designers chose 
parallel operation.

Modulation Is Flexible, 
Despite Limit on Indices

Use of 50 independent channels of 20 me 
avoids problems of tight control of dis­
persion between the lowest and highest 
frequency. Many types of modulation are pos­
sible, including phase-shift keying, frequen­
cy-shift keying and standard amplitude mod­
ulation, according to Mr. Cohen. However, 
because spectrum usage would be great, mod­
ulation indices greater than one 
used.

The company reports that the 
sideration preventing modulation 
gle kilomegacycle channel is that 

cannot be

length of the modulation envelope would be
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When you’ve got to attach a connector contact to the 
end of a coaxial wire, a single precise stroke of a crimping 
tool (one that crimps braid and inner conductor to the 
contact simultaneously) is the fastest way, the lowest- 
installed-cost way, the way that cuts human error in half 
. . . THE AMP WAY.

Our COAXICONH contact is designed on this principle: 
two strokes here is one too many!

COAXICON is a one-piece contact. It can be attached, 
simultaneously, with a single crimping tool stroke, to the 
braid and inner conductor of 37 sizes of RG/U coaxial 

Write today for complete product information.

AMP produeb and engineering essisbnee are available through subsidiary companies in* Australia • Canada • England • France • Hellend • Italy • Japan • Mexico • West Germany 
CIRCLE 13 ON READER-SERVICE CARD
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basic con- 
on a sin- 
the wave-

AMP Incorporated

cable up to iA" O.D. (see size numbers above). And AMP 
makes the tools — hand and automatic — that control 
the crimp.

COAXICON consists of polarized, concentric male and 
female shells, made from drawn parts. The inner contacts, 
assembled in the shells, will attach equally to solid or 
stranded conductors. Where contact density is important, 
a miniature COAXICON fulfills the requirement.

COAXICON connectors will match cable impedances in 
the 50-100 ohm range, at frequencies as high as 150 
megacycles. Impedance mis match, incidentally, is only 
1.06 to 1.09, even at 500 megacycles.



Standard ESNA 
Non-floating 

Clinch Nut Types

«
NC 

250° F 

0 9
NKC NKCFM
250°F 250’F

MINIATURE

9 O
NCFMA LHCFM
350’F 550’F

NEW MINIATURIZED 
FLOATING CLINCH NUT

TYPE 
NC4284

-10 -32
ACTUAL SIZE

/ opens design tolerances— \ 
/ simplifies assembly operations \ 

and cuts avionic “packaging” costs.
Here at last is a reduced-dimension clinch nut and basket assembly that provides 

.020" minimum radial float. Because the nut is able to compensate for minor bolt 
hole misalignment in the component to be attached, production line techniques can 
be simpler and faster.

This very lightweight type NC4284 nut offers the electromechanical engineer new 
design opportunities in the assembly of electronic chassis, panels, cover plates and 
many other “packaging” applications. Due to its very narrow basket this fastener 
requires less flange width for installation than any other similar-purpose press or 
stake-in type part.

The retaining basket has a precisely knurled shank which standard ESNA punch 
and dolly tools firmly embed into aluminum or mild steel sheets, for maximum security 
against twist-out or push-out forces. The new fastener is easily installed in a drilled 
or punched hole using a regular drill or arbor press.

ESNA’s exclusive red nylon locking insert gives this nut a consistent locking torque 
through more than 50 on off cycles. It guarantees reliable fastener performance for 
assemblies that demand frequent disassembly for maintenance or inspection needs. 
Yet the smooth grip of the nylon collar will not flake cadmium plating from the bolts. 
The special formula nylon accepts temperature environments from —65 F. to 350 F.

This new floating clinch nut is designed in carbon steel—in sizes No. 4, 6, 8, and 10. 
Each thread size is available in 2 shank lengths of .040" and .060" for flush installa­
tion in sheets of equivalent or greater thicknesses.

For complete specifications and installation instructions on new part NC4284 and 
many other lightweight avionic fasteners, write Dept. S58-1057 for a copy of the new 
Aerospace Catalog No. 960.

ELASTIC STOP NUT CORPORATION OF AMERICA
2330 Vauxhall Road, Union, New Jersey
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NEWS
1 ft in free space. Antenna, atmospheric or
Doppler problems that cause path lengths
of the various spectral components to vary
by 1 ft would cause loss of intelligence.

With division of the signal into 50 par­
allel channels, path-length variations of as 
much as 20 ft could be tolerated. This could 
be done by synchronizing 25 nsec after re­
ceiving the first transition. The interrog­
ator in the receiver could be synchrolocked 
to the first transition to reclock the signals, 
though special sync codes or channels might 
be required. Because of reclocking of the 
signals, the 50-bit storage in the receiving 
system updates once each 50 nsec. This pro­
vides the digital-to-analog converters max­
imum time to settle.

Airborne Instruments expects that recon­
struction of the analog waveform is simpler 
than the modulation process. Frequency mul­
tiplexing with independent detectors and 
common synchronization would be used. Each 
detector would decide if the transmission is 
a 0 or a 1 bit. The analog samples would 
be reconstructed in groups of 5 bits. To as­
semble the original 100-mc analog waveform, 
these samples would be parallel-gated, after 
stabilization, onto a delay line for parallel- 
to-serial conversion.

Although the number of components in 
the complete system would be large, the 
equipment could be small physically, Mr. 
Cohen believes. This is mainly because the 
repetitive nature of the circuitry lends it­
self to modularized microminiaturization.

None of the hardware has been built, al­
though subsystems reportedly have been 
breadboarded in low-frequency versions. ■ ■

Precision Elevator Drives 
Used For Hard-Based Atlas

Seventy-five precision adjustable-speed ele­
vator drives for hard-based Atlas ICBM 
squadrons have been delivered to the Air 
Force.

The special drive controls, developed by 
General Electric Co.’s Industry Control Dept., 
Salem, Va., will raise each missile from its 
160-ft-deep underground storage silo to sur­
face firing position. The control will regulate 
elevator speed to within 1/2 of 1 per cent 
under any load conditions—a 20-to-l im­
provement over former controls, GE reports.
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Standard Resistor Measured
By More Accurate Method

The measurement of the primary standard 
of resistance has been improved by the Na­
tional Bureau of Standards.

The new method, making use of a capaci­
tor of very accurately known dimensions, re­
places inductive techniques used in the past. 
The new measurement indicates that the val­
ue of the NBS unit resistance is 1.0000023 
ohms with estimated error of 2.1 parts per 
million. The estimated error was based on 
uncertainty in measurements and allowances 
for known sources of possible systematic 
errors other than the speed of light, which 
was assumed to be 2.997925 x 1010 cm/sec.

Dimensions of a cross capacitor made of 
gage blocks were used to compute the resist­
ance in electrostatic units. The value of the 
speed of light was used to convert this to 
electromagnetic units.

Where space is critical, you won’t find a smaller 100VA sinewave 
inverter than MRC’s new Model 90-156-0. It occupies only 63 cubic 
inches — considerably less space than other units in the same power 
range. Compact as it is, its performance not only equals, but surpasses 
many larger counterparts.
To achieve this, Magnetic Research Corporation had to develop a new 
set of techniques for extending the practical limits of size reduction as 
set by thermal considerations. Here are several of these techniques ...

MAGNETIC AMPLIFIER CIRCUITRY. To assure peak performance 
at all operating temperatures, MRC uses an advanced magnetic ampli­
fier to control the pulse width of the transistor drive circuit. Better 
output voltage regulation and inherent drift stability are character­
istics of this method of control.

REUSE OF REJECTED harmonics. An appreciable increase in 
efficiency is achieved by rectifying and returning rejected harmonic 
power to the input. In terms of smaller heat power loss, higher efficiency 
permits significant savings in size and weight.

THERMAL DESIGN. To maintain operating temperatures of thermal­
sensitive elements within tolerance, all components producing excessive 
heat are isolated. A thermal barrier consisting of two parallel plates, 
separated by dead air space, further retards heat transfer. All mechani­
cal parts are designed for effective heat dissipation.

Shielded 3-Terminal Components
Used in Frequency-Dependent Bridge

The measurements were made with a new 
type of frequency-dependent bridge using 
completely shielded three-terminal compo­
nents. The computable impedance of the cross 
capacitor at a known frequency was com­
pared with the standard to obtain the new 
value.

The new value is within a few parts per 
million of the value obtained from previous 
inductance-type methods. Aside from great­
er accuracy, the new technique is simpler 
than previous ones.

An NBS group under R. D. Cutkosky per­
formed measurements by the new method. 
The computable cross capacitor was devel­
oped by D. G. Lampard and A. M. Thompson.

FROM DC TO SINEWAVE...
MRC’s new 63 cu. in. 100 VA inverter 

is industry’s smallest

Input
Output
Regulation (load) 
Regulation (line) 
Frequency Stability 
Efficiency 
Distortion
Weight
Size
Temperature Range 
MIL Specifications

SPECIFICATIONS
“f 22to 32 VDC

115 V, 400 CPS, single phase sinewave
±1% full load to no load
±1% at full load with 28 VDC ±10% Input
±V»% from -60°C to 4-71°C, 28 VDC and full load
Approx. 80% at 100 VA output
Less than 4% at 22 VDC and full load
3.7 pounds
2%" x 3%’’ x 6"
—60°C to 4-71°C ambient
Designed to meet applicable aircraft/mlssile specs

Frequency-dependent bridge, using completely 
shielded three-terminal components, is set up for mak­
ing the measurement of the standard resistor by com­
parison with the calculated impedance of the capacitor 
at a known frequency.

ELECTRONIC DESIGN • October 25, 1961

MRC Model 90-156-0 sinewave

inverter is immediately

available from stock

Write today for descriptive literature

CIRCLE

3160 WEST EL SEGUNDO BOULEVARD • HAWTHORNE, CALIFORNIA
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Functional Too

25, 1961

Functionalism and esthetics have 
been mated to stunning effect in 
many electronic consumer products. 
This happy union was recognized in 
the selection of 15 U.S. industrial de­
signs for an international exhibition 
in Venice, Italy. The exhibits (all 
photographic) will tour European 
capitals. The U.S. designs were cho­
sen from nearly 300 entries submit­
ted by members of the American 
Society of Industrial Designers and 
the Industrial Designers Institute. 
Some entries are shown here.

ELECTRONIC DESIGN • October



TRUE
RADIAL LEAD
CONFIGURATION
Plus Provision For

each end of body for axial capacitors

(No allowance necessary for lead bend)
CONFORMS TO MIL-C-11272B

VY 13 Axial Capacitor

Brand “X” Axial Capacitor

CIRCLE 16 ON READER-SERVICE CARD

Length
Board Space Required

VITRAMON, INC., 1961

Length
Board Space Required

VY 12 Axial-Radial Capacitor
Length

Board Space Required

%" multiplied by the number of capacitors used on
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Assuming minimum allou

axial units you may now be using.* Leads are inboard

1. Reservation keyset for United Air Lines, de­
signed by Laird Covey, Monroe, Conn., for Tele­
register Corp., Stamford, Conn.
2. Burrows moisture recorder, designed by Lat­
ham, Tyler, Jensen, Chicago, for Burrows Equip­
ment Co., Evanston, III.
3. Electromatic 570 slide projector, designed by 
Raymond Grosso of Harley Earl Associates, War­
ren, Mich., for Argus Camera Div. of Sylvania 
Electric Products, Inc., New York, N Y.
4 Control panel of the Ampex FR-600 magnetic 
tape recorder/reproducer, designed by Frank T. 
Walsh and F. Arden Farey of the Instrumenta 
tion Div. of Ampex Corp., Hicksville, L. I., N Y.
5. IBM 7302 core storage unit, designed by C. F. 
Graser, industrial-design manager, and staff for 
the Dc‘a Systems Div., International Business Ma­
chines Corp., White Plains, N Y.
6. AM/FM radio cabinet, designed by Bronislaw 
Kapolski for Westinghouse Corp, s TV Radio Div., 
Metuchen, N J.
7. Clevite Brush ED-300 educational headphones, 
designed by J. M. Little & Associates, Maumee, 
Ohio, for Clevite Corp., Bedford, Ohio.

your circuit boards is the amount of space you can sax e 
by substituting “VY” Axial-Kadial Capacitors for the

the body in radial configuration, yet may be moved 
to a straight axial position when required. Available 
four sizes. 0.5 to 5600 mmf. 300 and 500 v ratings.
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SIX DYNAMIC ANALYSIS PROBLEMS SOLVED

300e F

161 EAST CALIFORNIA BOULEVARD • PASADENA • CALIFORNIA • SYCAMORE 5-0271

High-Volume Production 
Of Thin-Film Devices Sought

High-volume production of thin-film de­
vices for experimental Navy electronic sys­
tems is in the planning stage.

Under development at Federal Systems 
Div. of International Business Machines, 
Inc., Rockville, Md., the equipment will be 
used for missile-guidance, satellite electron­
ics, communication devices and computing 
equipment, where savings in weight, space 
and power are vital.

The new system will be produced with 
technical guidance from the Naval Avionics 
facility, Indianapolis (NAFI), as part of the 
Bureau of Naval Weapons’ industrial-readi­
ness program.

By combining advances in thin-film tech­
nology, controls, gages and monitors into an 
integrated design, Navy and IBM engineers 
are developing a precise manufacturing sys­
tem for continuous vacuum deposition. Thin- 
film circuits on wafers would be produced 
continuously at the rate of over 200 sq in. 
of film electronics per hr, many times faster 
than previous laboratory methods. The flexi­
bility of the pilot production-line design 
will allow the fabrication of a variety of 
electronic devices using combinations of re­
sistive, capacitive, inductive, magnetic or 
cryogenic film components.

Deposition Takes Place
In Four Vacuum Chambers

Basically, the equipment would consist of 
four vacuum chambers. Access to these 
chambers is provided by airlocks. Substrates 
loaded into one end will be carried by a 
transport mechanism from chamber to cham­
ber. In each chamber, a stencil-like mask 
will be fitted automatically over the sub­
strate. Then, sensitive controls start the 
vaporization of the material to be deposited, 
and maintain its flow at the desired rate. 
The thickness is automatically controlled. 
The substrate moves to the other chambers 
and the process is repeated for subsequent 
layers until the unit is complete.

The four chambers could be separated and 
operated for batch fabrication. The chem­
ically inert high-vacuum process was chosen 
to assure purity, reproducibility and uni­
formity.

The Navy will utilize this new facility to
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■RHEEM RD 750

CIRCLE 18 ON READER-SERVICE CARD

TYPICAL FORWARD CURRENT 
CHARACTERISTICS AT 25*C COM 
PARING RD75O WITH STANDARD 
HIGH CONDUCTANCE DIODE AND 
STANDARD NANOSECOND DIOOE

FIVE AMPERE PULSE SCOPE TEST­
COMPARING TURN-ON TIME OF RD- 
750 WITH STANDARD COMPUTER 
DIODE AND STANDARD NANOSEC 

OND DIODE

ELECTRONIC DESIGN ■ October 25, 1961

Unmanned NASA vehicle, as it might appear after a 
landing on the moon, is shown in artist s concept. Gen­
eral Mills' lunar manipulator holds TV camera high as 
it scans surrounding area.

With a 5 to 1 improvement in conductance and a 2 to 1 improvement in recovery time, 
the Rheem RD750 makes possible significant design improvements in computers and 
electronic systems. Features include:

• Ultra-High Conductance — 750 mA @ 1.0 V
• Switching Current Range —1.0 mA to 5000 mA
• 750 mW Power Dissipation
• Ultra-Fast Turn-On
• Multi-Level Recovery Times — nanosecond performance
• Low Stored Charge

RD750 is particularly desirable for such applications as
• High speed, very high current core driving — ideal for thin-film memories
• High and low level logic
• 100 me power rectification

Also available, to meet your less stringent requirements, are such popular types from the 
RD750 line as 1N690, USN 1N691 per MIL-S-19500/132, 1N920 and 1N921. The Rheem 
sales representative or distributor in your area will be glad to give you further information

1 ULTRA-HIGH ^CONDUCTANCE 
NAHOSECOND 

SILICON DIODE 
RD750

evaluate thin-film technologies on a pilot 
production basis before specifying their use 
by industry in naval weapons. Additional ex­
perimental manufacturing facilities are 
planned for the Navy as technologies evolve.

Moon-Probe Manipulator 
To Be Remote-Controlled

A remotely controlled manipulator, de­
signed to operate on the surface of the 
moon, has been introduced into the broad 
program of space exploration.

The lunar manipulator, developed by Gen­
eral Mills, Minneapolis, Minn., will be used 
to investigate problems and techniques in 
manipulation of remote equipment on the 
moon. Once on the moon, the manipulator 
would be controlled from earth by radio 
signals, the company says. The first experi­
mental manipulator is designed to handle 
a TV camera.

Subsequent units may perform such tasks 
as picking up and helping to analyze sam­
ples of the moon’s crust. Future manipula­
tors might be used for both external and 
internal repair of satellites, the company 
predicts.

As supplier of the lunar manipulator. Gen­
eral Mills is subcontractor to the California 
Institute of Technology Jet Propulsion Lab­
oratory, prime contractor to the National 
Aeronautics and Space Administration.

RHEEM SEMICONDUCTOR
350 ELLIS MOUNTAIN VIEW CALIFORNIA Yorkshire 8 9211

I MAXIMUM RATINGS S 25 C RD75O UNIT j
Maximum Working Voltage V. 60 V
Peak Rectified Current i. 1500 mA
Average Rectified Current 1. 500 mA
Surge Current (1 sec 1 i, (surge) 1500 mA
Pulse Current (10 usee 5% duty cycle) i, (pulse) 5000 mA
Power Dissipation (Derate 5 mw/°C) P< 750 mW
Operating Temperature Range T. -65to 4-150 “C
Storage Temperature Range T.., -65 to +175 “C

1 SPECIFICATIONS @ 25 C MIN 1 . TYP I
MAX UNIT

Breakdown Voltage @ 100 mA B, 80 100 — V
Forward Voltage Drop @ 750 mA V. — 0.9 1.0 V
Reverse Current @ V» @ 25°C 1* — u.Ol 0.1 -A
Reverse Current (a) V» @ 100°C 1* — 2C 10 0
Capacitance @ —9 Volts C — 100 120
Forward Recovery* V„ (peak) — — 1 2 V
Reverse Recovery Specifications

lr=10mA (V, = — 6 volts R,=75ohms)** — 10 15 nanosec
7, = 10mA (1« = 10mA. R = 75 ohms)** — 20 30 nanosec
[§tored Charge (including [unction capacitance) — 20 30 picqcoulomb/m A

1, - 200 mA (V„ = — 20 V. R = 200 ohms)*** — 50 75 nanosec
l, = 500mA, (V,= -5OV, R,. = 1 K. Cfc=20jy.f)**2______ — 200 300 nanosec
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Write lor complete catalog fa Dept ED 1061
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A revolutionary new, highly versatile, general 
purpose, portable pulse generator for field and 

laboratory use. Featuring a self-contained 
rechargeable battery pack which allows 

independent operation “in-the-field” as well 
as from standard line voltages.

Wilbur H Baldinger
Washington Editor

President Kennedy’s Science Advisory Committee says it is con­
vinced that Project West Ford will not impair astronomical obser­
vations or prove harmful to astronauts, as the Soviet Union fears 
(See ED, Oct. 11, p 21).

Project West Ford, an Air Force communications test involving 
75 lb of hair-like satellite-released dipoles, has aroused the scientific 
community and Russia’s space administrators.

A special Science Advisory Committee panel, headed by Prince­
ton’s Dr. John W. Tukey, said: "We are convinced that this experi­
ment will not impair our ability to study the skies—either by visible 
or ultraviolet light or by the reception of radio signals. We also are 
convinced that it will offer no additional hazard to manned space 
flight.”
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4944 Lindblade Street • Culver City, California * TWK-CVR-CY-4133
pulse generators/pulse systems accurate time delay generators

SPECIFICATIONS:
Main Pulse—plus or minus, 18 volts into 

50 ohm amp.
Repetition Rate from 20 CPS to 2 MCS in 

5 ranges.
Pulse Delay from 0.0 to 10,000 USEC in 

5 ranges.
Pulse Width from 0 05 USEC to 10.000 USEC 

in 5 ranges.
Overshoot and undershoot—5% or less. 
Duty factor—60% max. at any rep. rate. 
Sync. Pulse Out—positive, 8 volts min., 

open circuit amplitude.
Size: 8" wide x 8%" high x 12" deep.
Also available as rack mounted unit.

The Senate’s Government Operations Reorganization Subcommit­
tee has confirmed what many electronic researchers, designers and 
developers knew already: Working on federally supported programs, 
they have a frustrating time-and-money-wasting job trying to dis­
cover what somebody else has done or is doing.

Lack of adequate government scientific information for elec­
tronics alone is costing the taxpayers $200,000,000 a year, or about 
a tenth of all federal funds spent in the field, the subcommittee con­
cluded. Chairman Hubert H. Humphrey (D. Minn.), who also is his 
party’s whip in the Senate, called the situation shocking.

Sen. Humphrey urged the White House to issue a “top policy man­
date” for “effective and efficient information management.” He said 
quick and decisive action was needed to stop "unwitting, needless 
duplication of effort” in the electronics field.

“Innumerable scientists and engineers state that it takes less time 
to perform research than it takes to try and find out if the research 
has already been performed,” Sen. Humphrey complained. "The 
overall fact is that the federal government today has no coordinated 
program of science information in electronics—or, for that matter, 
in virtually any other scientific area.”

Meanwhile, the Extent of Government Financing of private and indus­
trial research and development was pointed up by the National 
Science Foundation. It reported a total outlay of about $10.5 billion 
in 1960 and said $6.1 billion—58 per cent—represented federal 
funds. The explosive growth of R&D was shown in a science foun­
dation comparison of 1960 with 1953, when the outlay totaled $3.6 
billion and the federal financing share was 34 per cent.

“This largely reflects the federal government’s increased utiliza­
tion of industrial laboratories and facilities for the conduct of R&D 
projects related to national security and welfare,” the report said.

WHITE HOUSE SEEKS TO ALLAY W EST FORD FEARS

TRANSISTORIZED/PORTABLE
PULSE GENERATOR



CUSTOM PACKAGING IS NO NOVELTY AT
SPRAGUE’S SPECIAL PRODUCTS DIVISION

FIRE PLAN' CONTRACT JANGLES COLD-WAR NERVES

RESEARCHERS RATE TRENDS, PRIORITIES

CAPITAL CAPSULES

CIRCLE 20 ON READER-SERVICE CARD

PACKAGED COMPONENT ASSEMBLIES 

FUNCTIuNAL DIGITAL CIRCUITS

The Logistics Management Institute is being organized by Sec­
retary of Defense Robert S. McNamara as a nonprofit fact-finding 
organization to improve Pentagon procurement practices. ■ • ■ 
The Air Force has formed the Council of Air Scientists, under Dr. 
Leonard S. Sheingold, as the nucleus of a pool of military and civil­
ian consultants for coordination of technical projects.

★ Sprague Electric Company's SPECIAL PRODUCTS DIVISION 
was founded originally to meet the electronic industry's needs 
for reliable packaged assemblies and subassemblies.
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★ In Sprague packaged assemblies, internal components are 
connected by soldering, welding, wire-wrapping, or printed 
wiring techniques.

The Defense Dept, has polled 49 electronics research leaders on 
the question: which trends in electronics research have the greatest 
significance to the military or the national economy and why? The 
consensus: Research in communications and command-control rates 
higher priority than component-reliability research. Verbatim but 
unsigned poll replies are detailed in a 95-page report on the project, 
available for $2.25 from the Commerce Dept.’s Office of Technical 
Services. The title: "Important Areas of Electronic Research.”

The President’s advisers ticked off these "technical facts”:
■ "At least 100,000 times as many dipoles would be required ei­

ther to affect radio measurements by absorption or deflection of 
incoming signals.”

■ Only "a weak source of interference, localized both in space and 
in frequency,” will be produced by “illumination of the belt by 
a powerful ground transmitter in the course of the experiment.”

■ Unaffected will be ground observations—“visual, photographic 
or photoelectric.”

■ Manned or unmanned spaceships will be safe so long as they 
are “adequately protected against the small particles (mi- 
crometeriorites) which naturally exist around the earth.” 
These safeguards will do for West Ford filaments, too—“no 
matter what orbit the spacecraft uses.”

The Sparton Corp, threw some Washington newsmen into a brief 
tizzy with the recent announcement that its Jackson, Mich., elec­
tronics division was working on a $14,500,000 Navy contract for 
sonobuoys.

In a paragraph that was blacked out (but still legible) the an­
nouncement said production of the anti-submarine devices was be­
ing rushed "under the emergency ‘Fire Plan’ ” put into operation 
by the Navy.

The newsmen hurriedly queried the Pentagon on this previously 
unreported crash-project crisis. Eventually, they got their explana­
tion: no new emergency, no fire-when-ready orders to crews of 
planes that drop sonobuoys at sea; the "Fire Plan,” said the Pen­
tagon, simply was intra-office slang for work under the third 1961 
supplemental appropriation by Congress for Navy contracts.

★ Sprague has developed and produced packages with 
countless variations in electrical characteristics and mechanical 
configurations, in all shapes and sizes, with and without semi­
conductors, as wiring boards, in encapsulated cases, in cast 
blocks, in hermetically-sealed packages.

★ Sprague versatility offers several basic types of construc­
tion, including molded cellular, high-density “cordwood", and 
molded multiple-circuit construction, permitting densities in ex­
cess of 200,000 standard components per cu. ft.

★ For application engineering assistance without obligation, 
write or call the Special Products Division, Sprague Electric 
Company, 347 Union Street, North Adams, Massachusetts.

Technical Footnotes to the H hite House Report came from Irwin I. 
Shapiro and Harrison M. Jones of the Massachusetts Institute of 
Technology’, which has charge of the government’s venture. Writ­
ing in Science, a publication of the American Association for the 
Advancement of Science, they said the copper strands will be spread 
in a belt 2,300 miles above the earth’s surface to reflect radio waves 
at 8,000 me. They concluded that the experimental lifetime of the 
belt will be about two years, that the dipoles will be forced by the 
sun’s rays into the earth’s atmosphere and fiery disintegration in 
about seven years.

SPRQGUE
THE MARK OF RELIABILITY
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The Hayden Publishing Co. has acNEW TAPES TAME DESTRUCTIVE

HEAD-HEAT COMPLEX

cities

3M Co., St. Paul, Minn. C 1961 3M Cc

magnetic Products Division

CIRCLE 21 ON READER-SERVICE CARD

source of supply and information. Consult him 
for details or write: Magnetic Products Div.,

And for all your needs—in data acquisition, 
reduction, or control—there is a right “Scotch” 
brand tape for the job.

Call your 3M Representative in all major
he’s a helpful guy, a convenient
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makes stray contaminant«- ' 
attracted to the tape.

Al tape-killing paces— 
temperatures—we suggest y 
heavy-duty champions of t’ 
498 and (for extra recordi.

cds, tensions, 
consider these 
ipc world: No. 
time) No. 499.

High-temperature glass sealing of sili­
con-diode sheets has been achieved with a 
technique that may provide hermetically- 
sealed semiconductor devices without the use 
of cans.

The method is adaptable to volume pro­
duction and tests indicate that excellent 
surface protection is provided.

The glass-sealing process, developed by 
International Business Machines Corp.’s 
Components Div., Poughkeepsie. N. Y., be­
gins with the formation of a silicon-dioxide 
surface on a silicon wafer, which has been 
conventionally masked and diffused. Then 
a powdered, chemically resistant glass—

quired control of the Ahrens Publishing Co., 
New York City, a business-magazine concern 
specializing in the hotel and restaurant field.

The move brings Hayden, publisher of 
Electronic Design, into the merchandizing 
publications field. Ahrens publishes Hotel 
World-Review, Restaurant Management, Res­
taurant Equipment Dealer and Travel Ameri­
ca Guide to Hotels and Motor Hotels. Ahrens 
also has a book-publishing division.

Ahrens, together with the recently acquired 
John F. Rider, Publisher, Inc., will operate 
as a separate division of Hayden, according 
to a statement by Hayden’s board chairman, 
T. Richard Gascoigne, and president, James 
S. Mulholland, Jr.

John F. Rider will continue as president of 
the technical-book publishing company he 
founded. Don Nichols, board chairman; 
Charles F. Loeffel, board vice chairman; and 
John C. Cadle, president, will retain their 
posts with Ahrens.

The acquisition of Ahrens “marks a major 
step in the diversification of Hayden, provid­
ing a full-fledged entry into the merchandis­
ing area of business-paper publication,” 
Messrs. Gascoigne and Mulholland said. “We 
are particularly fortunate in the fact that 
continuity of Ahrens’ management will per­
mit the accelerated development of plans and 
projects already underway.”

Today’s trend to speed-up m the recording of 
instrumentation data—with tape speeds up to 
120 inches per second—can mean ‘"Slow Down, 
Trouble Ahead!" for tapes that can’t cope. 
On the other hand, “Scotch” brand Heavy 
Duty Tapes love to live dangerously—are 
made for challenging environments where tape 
speeds are fast and getting faster, where in­
stantaneous temperatures caused by friction 
between tape and head shoot up. Two new 
“Scotch” Tapes—Heavy Duty Tapes 498 and 
499—are especially designed for applications 
where ordinary tapes soon wear out.

They live 15 lives. Actual field tests show that 
“Scotch” brand Heavy Duty Tapes last 15 
times as long as standard tapes . . . stoutly re­
sist high temperatures, both externally and 
internally generated. In in­
....... . ■ .

tension-, caused by friction 
and heat make tape wear 
hi imr-'iiaot I
Heavy Duty Tapes pre- jææîlliSffiSæSffisl 
serve the integrity of the____ — ^QQ 
coating, minimize rub-off ______ ivO 
and particle redistribution
that separate tape from head . . . and you from 
a signal.

When the heat's on for ordinary tape (above 
I5OCF.), the binder softens and coating loosens 
from backing. Then the dropout count mounts. 
Not so with “Scotch” Heavy Duty Tapes! 
They cooly withstand the damaging effects of 
temperatures up to 25O°F., without blocking or 
layer-to-layer adhesion. And excellent resolu­
tion is maintained at high and low frequencies.

High conductivity is another feature of 
“Scotch” Heavy Duty Tapes . . . nearly 1000 
times that of conventional tapies! Static charges 
drain off without building up . . . you get a 
smooth, clean tape pass every time, with ex­
cellent resolution. This efficient static drain-off

‘‘SCOTCH’’ and the Plaid Design are registered trademarks of 3M Company, 
* l Paul 6 Minnesota. Export 99 Park Avenue, New York, N.Y. In Canada: 
London, Ontar’u

Hayden Acquires Book, 
Magazine Publishers

High-Temperature Glass 
Used to Seal Diodes

Scotch' brand Heavy Duty Instrumentation 
Tapes take new speed and friction tensions in stride !

Scotch



Glass seals, fired at temperatures of about 845 C, are 
said by IBM researchers to withstand severe testing as 
well as or better than semiconductor seals provided by 
conventional transistor cans. Several hundred diodes on 
the silicon sheet shown here can be cut apart ultra­
sonically without breaking the seals over junction areas, 
thus promising volume production of devices using 
these seals.

New low-cost Transient Control
such as Pyrex, which has a coefficient of 
thermal expansion about equal to that of 
silicon—is applied to the oxided surface. 
The glass then is chemically fused to the 
oxide surface by heating to about 845 C.

Yields of 95 to 100 per cent were achieved, 
according to IBM, using an oxide thickness 
of 5,000 A and glass thickness of 3 microns, 
with firing time of 10 min.

Individual devices are cut apart with an 
ultrasonic cutter, and leads are attached 
through small holes etched through the glass 
and oxide coating.

Individual planar-diffused diodes made by 
this technique were subjected to various 
tests, including the conventional Mil 1-202A 
as well as much more severe types. In the 
military tests the devices were cycled be­
tween 25 and 65 C while 90 to 95 relative 
humidity was maintained. No devices failed 
in five months. Diodes tested under 20 v re­
verse bias and similar environmental condi­
tions did not show any changes after two 
months of testing, according to IBM re­
searchers.

A report on the sealing process was made 
by J. A. Perri, H. S. Lehman, W. A. Pliskin 
and J. Riseman of IBM’s Components Div. 
at the recent Electrochemical Society Semi­
conductor Symposium in Detroit.
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makes silicon rectifiers reliable
by clipping voltage spikes

The new Ledex Transient Control guaran­
tees positive dependability of 200 PIV 
silicon rectifiers. It’s a non-polarized de­
vice that automatically clips voltage spikes 
by providing a low resistance shunt for 
all potentials above 200 volts—on the AC 
or DC side. It draws no current in normal 
operation.

As shown in the actual scope shots 
above, the control will repeatedly clip 
transients or reverse voltages to a safe 
level of 200. To the design engineer, it is 
a guarantee that the maximum voltage will 
go no higher than 200. Compact, light, 
and economical, the new development 
puts low-cost 200 PIV diodes in a re­
liability class of their own.

While the device is mainly intended for 
protection of 115 VAC silicon rectifier 
circuits, it can also be designed to clip 
spikes and protect other semi-conductor 
circuits at lower or higher control voltages.

□ NEW LEDEX TRANSIENT CON­
TROL is small (%" dia. by 1%" 
long), lightweight (% oz.) low cost 
($1.60 to $2.05 in small quantities). 
Part No. A-46800-001 has 200 volt 
control and 2" leads.

□ VALUE ANALYSIS RECTIFIER 
TRANSIENT CONTROL KIT con* 
sists of Transient Control, Silicon 
Rectifier with built-in Control and 
outline for evaluation tests to com­
pare costs and reliability with your 
present circuits. Part No. A-47609- 
001. $11.00 per kit.

Other Ledex products are ready to 
go to work as compact solutions to 
your actuating, stepping or circuit 
switching applications.

□ NEW LEDEX SILICON BRIDGE 
RECTIFIER is protected by a built-in 
Ledex Transient Control. Voltage 
spikes are automatically clipped at 
200. The rectifier is sealed in epoxy 
resin and meets the general require­
ments of MIL-E-5400 on insulation, 
terminals, vibration, shock, sand and 
dust, fungus and salt'atmosphere. 
Operating temperature is — 65°C to 
+ 120°C. Part No. A 46501-001 is 
rated as follows: 115 volt AC input, 
100 volt DC output, maximum surge 
50 amp for 8 msec. $6.80 to $8.15 
in small quantities.

CIRCLE 11 ON READER-SERVICE CARD

FOR LITERATURE, clip this ad, 
check boxes above, attach to your 
letterhead and mail to Ledex Inc., 
Dayton 2, Ohio; Marsland Engineer­
ing, Ltd., Kitchener, Ont.; N6F Ltd., 
31 Alfred Place, London, Eng.;
AEMGP, 115 Ave. 
logne, France.

Clement, Bou-
* FAT. FINDING
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Space-Probe Tracker

ing, snap-out readout. •wound resistors, epoxy fiberglass

each limit range and of
signals TOO HIGH, TOO LOW,

Originator of the Digital Voltmeter

non-linear systems, Inc
DEL MAR, CALIFORNIA

CIRCLE 23 ON READER-SERVICE CARD

CIRCLE 73 ON READER-SERVICE CARD »

0.01% accuracy 
. . . input filter

OK to recording and control devices. Price. $2,035 to $2,935.

484A DIGITAL VOLTMETER-RATIOMETER - most versatile and

or front panel knobs . 
either + or — polarity

models are

highest quality instrument at low cost . . . 
±999.9 VDC and DC ratio up to ±99.99%

. . . built-in auto print control . . only a few dollars more than 
cheapest DVMs without such quality features as plug-in step­
ping switches that can be replaced in seconds for troubleshoot-

10 meg input . . . auto range and polarity

This 85-ft diam tracking antenna in Johannesburg, South 
Africa, is one of three operated by the California In­
stitute of Technology's Jet Propulsion Laboratory for 
the National Aeronautics and Space Administration. 
Each antenna is 110 ft high and weighs 200 tons. The 
builder is Blaw-Knox Co., Pittsburgh.

measures ±0.001 to

NLS “off-tlu shelf’" instruments. Call your nearest NLS office 
to see demonstrators in action today or take delivery on uoui 
ou n instrummt within 10-30 days. Prices arc F.O.B. desti­
nation in I .S.A.

MODEL 15 A/D CONVERTER — 4-digit instrument bringing high 
accuracy to high-speed measuring and data logging . . . 15,000 
measurements/sec . . . accuracy: ±0.01% ± 1 digit from 0 to 
full scale from 0 to 40°C . . . any range from ±1 to ±100 v. 
full scale ... true bi polar digital output, high output current, 
uses internal or external clock . . . constant input impedance. 
Price: $6,985.
M25 5-DIGIT VOLT-RATIO-OHMMETER—ultra-reliable instrument 
measuring DC volts, DC ratio and ohms with full 5-digit resolu­
tion of 0.001% and accuracy of ±0.01% of reading ± 1 digit over 
entire range of ±0.0001 to ±999.99 v. and .1 ohm to 1 meg ... 
10 to 1000 meg input z... twice speed of fastest stepping switch 
DVMs . . . advanced transistor circuitry with ultra-reliable mer­
cury relays with 171 years life expectancy . . . input filter . . . 
remotely programmable . . . fully automatic . . . data logging 
output . . . AC or low-level DC with accessories. Price: $5,685

circuit boards ... measures AC or low-level DC with accessories. 
Price: $1,460.
784 DIGITAL OHMMETER— for precise measuring and logging at 
low cost... same high quality features as 484A .. . measures 0.1 
ohm to 10 megs with accuracy of ±0.05% ± 1 digit (±0.1% of 
reading above 5 megs) . . . auto ranging and auto control for 
data logging. Price: $1,460.
MODELS 54, 54A, 55, 55A DIGITAL COMPARATORS-for go/no-go 
testing, plug these into any NLS instrument having printer con­
nection . . . limits set by BCD coded voltages, contact closures,

PERT 7070 Program Packet 
Offered Free to Industry

A free program packet is being offered 
to potential users of a management schedul­
ing and control program.

Collins Radio Co., Dallas, Tex., developers 
of a PERT (Program Evaluation and Re­
view Technique) is offering the packet, which 
describes the IBM 7070 computer program. 
The packet includes a program deck, flow 
charts, logic diagrams and a description of 
the company’s system.

For the past six months, Collins has been 
perfecting its use of PERT programming 
techniques in commercial as well as govern­
ment contractual work. Developed by the 
Navy, PERT is said to be particularly ef­
fective for the planning and control of com­
plex research and development programs.

Those interested in obtaining copies of 
the 7070 and 1401 PERT programs should 
contact Collins’ Communication and Data 
Systems Div., Cedar Rapids, Iowa.

4 MAJOR DIGITAL VOLTMETER 
ADVANCEMENTS FROM NLS

Now Make 15,000 Highly Accurate 
DC Measurements, Sec. .. Measure 
VD C - Ratio - Ohms to Full 5 Digits 
... Buy a Quality DVM or Ohmmeter 
for $1,460... Use Digital Voltmeters 
in Go No-Go Testing





dimensions

Listed below are silicon rectifiers representative of the Tarzian 
line. They are available in production quantities, at realistic 
prices, for both commercial and military applications.

Of particular importance in simplifying your power conversion 
circuitry assemblies are small size, high efficiency, mounting 
versatility and wide range of ratings offered by the Tarzian line.

In addition, the entire line features extremely low junction current 
density for maximum reliability and operating life. This is due to 
the special Tarzian alloy process with supported junction that 
produces the largest junctions available.

Altogether, the qualities and availability of the units cataloged 
here are invitations to invention in circuit design. Application 
engineering service is also available without obligation. Call the 
Sarkes Tarzian representative near you, or write Sarkes Tarzian, 
Inc., for complete catalog information.SILICON RECTIFIERS

amps.
DC 

(100°C)

peak 
inverse 
voltage

max. 
RMS 
volts

Max. amps.
Tarzian 

Type
Jedec 

No.
Tarzian 

Type
Jedec 
No.

ecurrent 
peak

surge 
4MS

1 °'5
200 140 5 30 20M IN 1082

H »» 400 280 5 30 40M 1N1084
600 420 5 30 60M —

1 0.5
200 140 5 75 F-2 1N2482
400 280 5 75 F-4 1N2483
600 420 5 75 F-6 1N2484I 0.5 200 140 5 75 20H 1N2485
400 280 5 75 40H 1N2487
600 420 5 75 60H 1N24891 0.45 800 560 4.5 27 80SM 1N11081 0.4 1600 1120 4 24 160SM 1N11101 0.35 2400 1680 3.5 21 240SM 1N11121 0.325 2800 1960 3.25 19.5 280SM 1N1113

1
200 140 10 100 20J1 1N1618
mW
600 420 10 100 60J1

1 10 «Kj} 200 140 50 150 20J2 1N1622
400 280 50 150 40J2 1N1624
600 420 50 150 60J2 —

1 12
200 140 72 150 20J3 —

72 150 40J3 —
600 420 72 150 60 J 3 —

L 200 140 30 100 20LA 1N1086
400 280 30 100 40LA 1N1088
600 420 30 100 60LA —

NEGATIVE POSITIVE

1 20
200 140 120 200 2OR3N 2OR3P
400 280 120 200 40R3N 40R3P
600 420 120 200 6OR3N 60R3P

1 35
200 140 210 350 20S3N — 20S3P —
400 280 210 350 4OS3N 40S3P —
600 420 210 350 60S3N — 60S3P —

1 50
200 140 300 500 20T3N — 20T3P —
400 280 300 500 40T3N — 40T3P —
600 420 300 500 60T3N — 60T3P —

3 100
200 140 600 1000 20V3N — 20V3P —
400 280 600 1000 4OV3N — 40V3P —
600 420 600 1000 60V3N — 60V3P —

1 150
200 140 900 1500 20W3N 2OW3P —
400 280 900 1500 40W3N — 40W3P
600 420 900 1500 60W3N — 60W3P

9 250 ■z
200 140 1500 2500 20Y3N — 20Y3P

a« 400 280 1500 2500 40Y3N — 40Y3P
3 600 420 1500 2500 60Y3N — 60Y3P

■ 350 200 140 2100 3500 20G3N -

I 1000 200 140 6000 10000 20ZB -

rWr . h
1, 

.et 
r 

l-H
 

□



MODULAR SILICON
RECTIFIERS

S-5541 500MA Center tap. Doubler
S-5549 3 phase Half Wave500MA
S-5467AXIAL LEAD SERIES 500MA Bridge

SILICON RECTIFIERSTUBE REPLACEMENT

•For capacitive loads derate input voltage 50%, and current 20%.

Tarzian 
Code 

Number
Circuit 

Connections

‘Derate 50% for capacitive load in half wave circuits. 
For capacitive, motor, or battery loads, derate DC 
current by 20%.

Tarzian tube replacement rectifiers, in addition to being directly 
interchangeable with over 95 % of all popular vacuum tube recti­
fiers, are smaller, more compact, and carry de current ratings a* 
much as three times as great as the tubes they replace. They have 
proved highly satisfactory in applications requiring high efficiency,

S-5367
Pin No. 1 is Pos. 
Replacement for 
GL-8020 at reduced 
«jttage

Individual Diode 
Current 
Rating

S-5130
Pin No 1 is Pos.
Replacement for 861 
866A, 3B28

Modular Silicon Rectifiers can be used indi­
vidually—as open bridges—or in a variety 
of circuit combinations, and are designed for 
printed circuits on terminal strips. Each of 
the units illustrated and tabulated below is 
only one of a series of six in the 18-unit 
Tarzian line.

When ordering phenolic tubing as a substitute for glass 
tubing, add the letter "P" to S.T. Type No

long life, rugged construction and wide temperature ranges. 
Tarzian solid state rectifiers are available in ten standard models, 
with special designs and modifications • n request. Special tube 
replacement units designed by Tarzian engineers include special 
designs with peak inverse voltages to 19,000 volts.

FERRULE MOUNTED SERIES—This high volt­
age series is equipped with a ferrule type 
mounting of silver plated brass and is avail­
able in both hermetically sealed glass or 
phenolic tubing in voltages ranging from 
1000 to 10,000 peak inverse volts.

AXIAL LEAD SERIES—This high voltage 
series is available in units ranging in size 
from *4' to 2*^' and lead lengths varying 
from 1* to ZVi'. Peak inverse voltage rat­
ings are available from 1500 to 16,000 volts.

S-5019
Pin Connection
Pin Ft (Cathode i
Pin #6 end H (Anode) 
Replacement for 5R4

S-5018
Pin Connection 
Pin ft (Cathode) 
Pin *4 and *6 (Anode) 
Replacement for types 
5AU4, 5AW4, 5AZ4, 5T4, 
504, 5V4, 5W4, 5Y3, 524. 
5931, 6087,6106.

IT M *
S-5207
Fin CûrniectK."
Pins • ! end «6 are A.C. 

(Anode)
Pm fl is Pos. (Cathode) 
Replacement for 6X4, 
6063,6202.

HIGH VOLTAGE SILICON CARTRIDGE RECTIFIERS
Each of the two series of Tarzian Silicon Cartridge Rectifiers shown below includes 18 
different types with operating temperatures ranging from —55°C to 150°C ambient Both 
the ferrule mounted series and the axial lead series feature low voltage drop and low 
reverse current. Tarzian High Voltage Cartridges are manufactured to meet standard 
Jedec classifications.

FERRULE MOUNTED SERIES
Operating Temperature 

Range -55’0 to 
150 C Ambient

Max. Ratings 
Half Wave Res. Load 

at 75°C Ambient

Jedec 
Type

Sarkes Tarzian 
Type

Peak 
Inverse 
Volts

Max Rectified 
DC Output 

MA

1N1133 S-5490 1500 75
1N1140 S-5497 3600 65
1N1143A S-5501 6000 65
1N1146 S-5504 8000 45
1N1148 S-5506 14000 50
1N1149 S-5507 16000 45

Operating Temperature Range 
-55°C to 150°C Ambient

Jedec 
Type

S.T 
Type

peak 
Inverse 
Volts

Max. 
RMS 
Input 
Volts*

Max. Red DC 
Output (MA)

25°C 100°C

1N1730 S-5518 1000 700 200 100
1N1731 S-5519 1500 1050 200 100
1N1734 S-5522 5000 3500 100 50
1N2375 S-5525 1500 1050 200 100
1N2379 S-5529 4000 7800 100 50
1N2385 S 5535 10030 7000 70 55

1 arzian 
Type

JEDEC 
Number

Max. Peak 
Inverse 
Voltage

Max. RMS 
Voltage

Max. Peak 
Current 

(ma)
Max. DC 

Current 
(ma)

Circuit Type 
Load

Max. 
Ambient 
Temp.

Dimension 
“A" 

(inches)

Dimension 
"B” 

(inches)

Dimension 
“C” 

(inches)
S-5018 IN-1238 1,600 1,100 8,000 750 F.W. Any 100“C 2*M» 1% 3Mz
S 5019 IN-1239 2,800 1,950 5,000 500 F.W. Any 100°C 3M IM 4M*
S-5130 — 10,400 •7,400 3,000 300 H.W. Ras.-lnd. 100*C 4M» IMz SM
S-5207 IN-2490 1,600 1,100 5,000 500 F.W. Any 100“C IM ‘Me IK
S-5367 — 19,000 13.400 2,500 250 H.W. Res.-lnd. 100°C 6 2M» 6*%»



SARKES TARZIAN SILICON VOLTAGE REGULATORS

% WATT REGULATORS 1 WATT REGULATORS

w^m^mATi^s

Specifications 25°C. Specifications 25°C. Specifications 25°C.

Tarzian
Zener Test Dyn. Zener Test Dyn Zener Test Dyn.Volt Cur. Imp. Jedec Tarzian volt Cur. Imp. Tarzian Volt Cur. Imp. Jedec

Type (V) (Ma) (Ohms) Type Type (V) (Ma) (Ohms) Type (V) (Ma) (Ohms) Type
25T5.6 5.6 25 3.6 1N708 1T5.6 5.6 100 12 10T5.6 5.6 1000 1 1N1803

.25T6.2 62 25 4.1 IN 709 1T6.2 62 100 1.5 10T6.2 62 1000 1 1N1804
25T6.8 6.8 25 4.7 1N710 1T6.8 6.8 100 1.7 10T6 8 6J 1000 1 1N1805
25T7.5 7.5 25 5.3 1N711 1T7 5 7.5 100 2.1 1OT7 5 IS 1000 1 1N1806
25T8.2 8.2 25 6.0 1N712 1T8.2 8.2 100 2.4 10T8.2 8.2 1000 1 1N1807
25T9 1 9.1 12 7.0 1N713 1T9.1 9.1 50 3.0 10T9.1 9.1 500 1 1N1808

.25T10 10 12 8.0 1N714 1T10 10 50 3.5 10T10 10 500 2 1N1351
25T11 11 12 9.0 1N715 1T11 11 50 42 10T11 11 500 2 1N1352

■25T12 12 12 10 1N716 1T12 12 50 5.0 10T12 12 500 2 1N1353
25T13 13 12 11 1N717 1T13 13 50 5.8 10T13 13 500 2 1N1354
25T15 15 12 13 1N718 1T15 15 50 7.6 10T15 15 500 2 1N1355
25T16 16 12 15 1N719 1T16 16 50 8.6 10T16 16 500 3 1N1356
25T18 18 12 17 1N720 1T18 18 50 11 10T18 18 150 3 1N1357
25T2O 20 4 20 1N721 1T20 20 15 13 10T20 20 150 3 1N1358
25T22 22 4 24 1N722 1T22 22 15 16 10T22 22 150 3 1N1359
25T24 24 4 28 1N723 1T24 24 15 18 10T24 24 150 3 1N1360
25T27 27 4 35 1N724 1T27 27 15 23 10T27 27 150 3 1N1361
25T30 30 4 42 1N725 1T30 30 15 28 10T30 30 150 4 1N1362
25T33 33 4 50 1N726 1T33 33 15 33 10T33 33 150 4 1N1363
25T36 36 4 60 1N727 1T36 36 15 39 10T36 36 150 5 1N1364
25T39 39 4 70 1N728 1T39 39 15 45 10T39 39 150 5 1111365
25T43 43 4 84 1N729 1T43 43 15 54 10T43 43 150 6 1N1366
25T47 47 4 98 1N730 1T47 47 15 64 10T47 47 150 1 1N1367
25T51 51 4 115 1N731 | 1T51 51 15 74 10T51 51 150 8 1N1368
•25T56 56 4 140 1N732 1T56 56 15 88 10T56 56 150 9 1N1369
25T62 62 2 170 1N733 1T62 62 5 105 10T62 62 50 12 IN1370
•25T68 68 2 200 1N734 1T68 68 5 125 10T68 68 50 14 1N1371
25T75 75 2 240 1N735 1T75 75 5 150 10T75 75 50 20 1N1372
25T82 82 2 280 1N736 1T82 82 5 175 10T82 82 50 22 1N1373
25T91 91 1 340 1N737 1T91 91 5 220 10T91 91 50 35 1N1374
25T100 100 1 400 1N738 1T100 100 5 260 10T100 100 50 40 1N1375

The full line of constant voltage 
devices tabulated here are used to 
control output voltage of power 
sources and as voltage reference 
elements capable of operating over 
a wide temperature range. Her­
metic sealing and mechanical 
ruggedness provide long term reli­
ability even under the most adverse 
conditions. These three power 
classifications cover a wide range 
of applications. The regulators also 
are available in production quan­
tities. Call your nearest Tarzian 
representative for application 
assistance.

M WATT

1 WATT

10 WATT

Standard tolerance is ± 10% however, closer or wider tolerances are available on request 
Also available on request: (a) Special voltage ratings, (b) Symmetrical double anode types (for clippers).

SARKES 
TARZIAN 
SALES 
REPRESENT­
ATIVES

Write for 
complete 
catalog

ALABAMA, Birmingham 
Paul Hayden Assoc 
P.O Box 1931. ALpine 1-8271

ARIZONA. Phoenix 
W Bert Knight Co. 
P 0. Box 11394, WH 6-2201

CALIFORNIA. Los Angeles 64 
W Bert Knight Co.
10377 W Pico Blvd . BRadshew 2 0101

CALIFORNIA. San Franciscos 
Moulthrop * Hunter 
165 Eleventh St . UNderhill 3-7880

COLORADO, Colorado Springs 
Peyser A Co.
1501 N Weber St.. MEIrose 4-3401

CONNECTICUT, New Haven 15 
Gerber Sales Co.
P. 0. Box 2917, SPruce 7-6279

FLORIDA. N Miami Beach 
Paul Hayden Assoc.
1060 N. E. 180 Terrace. Wilson 5-5793

GEORGIA. Atlanta 
Paul Hayden Assoc. 
682 B Lindberg Dr. N. £.. CEdar 3-4743

GEORGIA, East Point 
Paul Hayden Assoc. 
P. 0. Box 331, East Point 
POplar 6-0261-2

HAWAII
Dougherty Enterprises
134 I <malia
P 0. Box 188. Kailua. Hawaii
Phone 253-666

INDIANA, Indianepolis 
Leslie M Devoe Co. 
4010Weshington Blvd., ATwater 3-1395

ILLINOIS. Chicago 45 Industrial Sales 
KaDell Sales Associates 
6140 N Lincoln Ave., IRving 8-7920

ILLINOIS. Skokie
Distributor Sales (Except Chicago) 
MikaBermann
8631 E. Prairie Rd., ORchard 5-3740

IOWA, Cedar Rapids
George E. Herns Co., Inc 
526 Merchants National Bank Bldg. 
EMpire 2-6302

KANSAS. Wichita 8 Industrial Sales 
George E. Harris A Co . Inc.
2520 E Douglas St.
Murray 2-2731/3-9226

MARYLAND. Baltimore Industrial Sales 
JAH Electronic Sales
Box 6844, Towson. Md . VAIley 5-4441

MASSACHUSETTS. Boston 
Gerber Sales Co.
48 Peer) St.. Brookline 46, Mass
BEacon 2-2425

MASSACHUSETTS. East Longmeadow 
Gerber Sales Co.
6 N Mam. LAurel 5-3059

MICHIGAN. Detroit 27 
Grant Shaffer Co 
14241 Fenkell Ave., BRoadway 3-5390

MINNESOTA, Minneapolis 23 
Scott Electronic Sales 
5209 W 60th St. WEst 9 2985

MISSOURI, Kansas City 14 
Kelly-Schmitz-Win keler 
Distributor Sales P 0 Box 8456 
407 W 74th M Terrace
EMerson 1 5651

NEW JERSEY. Camden 1 
Industriel Seles 
JAH Electronic Sales 
P. 0. Box 797, WOodlawn 6-0303

NEW JERSEY, Hoboken 
Simberkoff Sales Co. 
175 Oakwood Ave., Orange. N J. 
Phone: ORange 4-4100

NORTH CAROLINA. Burlington 
Paul Hayden Assoc. 
423 W Fifth, CAnal 7-3479

OHIO, Cleveland 14 
Distributor Salos 
F A. Daugherty A Co. 
6025 Mayfield Rd.. Hillcrest 2-3311

OHIO, Cleveland 14
Industrial Sales
Chas. H. Dolfuss. Jr. A Co
2108 Payne Ave . Room 707
PRospect 1-1270

PENNSYLVANIA. Philadelphia 
See Camden N J.

PENNSYLVANIA. Pittsburgh M 
Industrial Sales
Gene S Root A Co.
733 Vellevista Ave., LOcust 1-4125

TEXAS. Dolles 
John Guenther 
4533 N. Central Expressway
LAkeside 8 6286

WASHINGTON. Seattle 9 
M. K Widdekind
222 First Avenue N„ ATwater 4-4869

CANADA
A T R Armstrong Co.
P. 0. Box 38. Sta. 0, Toronto, Ontario 
ROger 2-7535

Export Only

NEW YORK. New York 4 
Ad. Aurieme. Inc.
85 Broad St. BOwling Green 9 7750

TARZÎAN, INC• Eempmewl • Arr TrM

« DIVISION • BLOOMINGTON, INDIANA 
i Pd-, Toronto * • Export: M Auriama, ine.. Naw Yortt



EYE OPENING FACTS ABOUT iei TANTALUM FOIL CAPACITORS

COMPANY

4 CIRCLE 73 ON READER SERVICE CARD

ing from 50 to 
to receiving, it 
radiation of the 
electrons in the

Acres of ontenna being constructed by NBS and the 
Instituto Geofisico de Huancayo, Peru, will be used in 
conjunction with a 6-mw transmitter for ground-based 
exploration of space. A total of 9,216 crossed dipoles 
covers 22 acres.

Here are inside facts on the better materials, designs 
and production techniques which give improved 
reliability and performance to 101 capacitors.

An installation for ground-based explora­
tions of the upper atmosphere and outer 
space is being constructed 17 miles east of 
Lima, Peru.

The facility, called the Jicamarca Obser­
vatory, is being built by the National Bureau 
of Standards Laboratories, Boulder, Colo, and 
the Instituto Geofisico de Huancayo, Peru. 
The observatory will have a 6-mw pulse 
transmitter and a 22-acre antenna with 9,216 
crossed dipoles mounted 6 ft above a reflect­
ing ground screen.

The antenna will transmit a pulse last-
1,500 jusec. When switched 
will detect the faint re­
pulsed radio wave by free 
upper atmosphere.

Use of soldered and lap-welded connections results 
in lower ESR (equivalent series resistance) and lower 
DF (dissipation factor).

MCI offers full polar, partial polar and non-polar 
construction in aluminum foil, 85c and 125° tantalum 
foil. Tantalum wet slug and solid tantalum types 
in polar only.
For technical specifications, request Forms 2773 
and 2745.

Tighter packed foil. Allows further miniaturi­
zation and maintains high reliability without sacrifice 
of voltage ratings.

NBS Peru Installation to Use 
Scatter Radar In Space Study

International Electronic Industries, Inc.
BOX 9036-12, NASHVILLE, TENNESSEE

This scatter-radar technique was de­
veloped by K. L. Bowles of the Bureau’s 
Central Radio Propagation Laboratory. The 
observatory will be used in the measurement 
of electron densities at heights from 60 to 
1,860 miles; the kinetic temperature of the 
ions at 125 to 1,860 miles; the percentage 
composition of major ionic components, 125 
to 435 miles and 744 to 1,116 miles; and the 
intensity of the earth’s magnetic field.

It also will be used in observations of radar 
echoes from the sun’s corona and from solar 
gas clouds emitted by solar disturbances; in 
studies of small-scale irregularities in the 
outer atmosphere and in studies of the D­
region of the ionosphere. Other applications 
include the calibration of satellite instru­
mentation. 1. No external butt welds. Leads are flattened, 

lap-welded to foil terminations, then surrounded by 
a tough resin that helps absorb strains on the welded 
connections. Negative leads of polar units are 
securely soldered to the metal case which hermeti­
cally seals the case end.

where reliability replaces probability
CIRCLE 24 ON READER-SERVICE CARD

Causes of failure designed away, to give greater 
reliability in miniature electrolytic capacitors

2. Superior etching permits smaller units.
Greater active area without weak spots, permitting 
smaller size capacitors or larger engineering margins.

3. Clean-cut foil edges withstand vibration.
No microscopic burrs or slivers to shake loose and 
short against the case or adjacent turns.

4> Long-life seal. Made by compression of flexible 
bushing. For increased mechanical strength, an outer 
seal of tough resin is added.



NEWS

WHY THINK BI6?

MICRO-MINIATURE (SERIES 3)

SUB-MINIATURE (SERIES 4)

AS SMALL AS

MINIATURE (SERIES 5)

I MEG 1 MEG

OUTPUT

I 5 MEG

ACTUAL SIZE 47 MEG

220pf

SHIFT

Microwatt planar transistor enables shift register *o 
operate on power consumption of only 1.5 /xw per bit. 
Shown is one stage of a multi-stage register developed 
by CBS Laboratories for its new transistor

ELECTRONIC DESIGN • October 25, 1961

Single trimmer measures only 0.406" x 0.438" x 0.125", 
rated at 0.1 watts at 70° C. Triple trimmers can include 
up to 8 fixed resistors, depending on value and voltage 
rating.

220pf
INPUT 7

These versatile ceramic base units are available 
as single or multiple trimmers. Fixed resistors can 
be included on multiple units—either associated 
with, or independent of the trimmer circuitry, 
through the flexibility of the <^> technique. They 
can be supplied in all standard resistance values.

TRIMMER 
RESISTORS

CENTRALAR
“TWO-DIMENSIONAL”

A developmental double-diffused planar 
silicon transistor with a 0.6-micron-thick 
base region has significant current gain at 
1 pa and 1 v, according to CBS Laboratories, 
Stamford, Conn.

CBS has built and demonstrated models of 
the microwatt transistor and says it is com­
pleting design of a production version.

According to the company, the develop­
mental transistor has a large beta (around 
10) ; a reasonable alpha (above 0.9 at 1 ^a 
collector current) ; insignificant leakage cur­
rent, in the millimicroampere range; and 
can take up to 100 mw. Its speed in a work­
ing circuit, however, is relatively slow.

This is said to be not a result of its cutoff 
frequency but of the load resistance and ca­
pacity characteristics of circuitry able to 
take advantage of the transistor’s low power 
requirements and heat dissipation.

Company engineers say the transistor 
probably could never be made to operate at 
above 100 kc; present versions have been 
used at about 1 kc.

To demonstrate the device, CBS has de­
veloped 2- and 4-bit shift registers, multi­
vibrators and other basic computer circuitry. 
The device is intended for use in computing

All the adjustment you need—in a fraction of space, 
at a fraction the cost—for military or commercial 
applications.

Planar Transistor Has 
Current Gain at 1 Pa

ELECTRONIC SWITCHES • VARIABLE RESISTORS • CERAMIC CAPACITORS • PACKAGED ELECTRONIC CIRCUITS • ENGINEERED CERAMICS
CIRCLE 25 ON REAPER-SERVICE CARD

ACTUAL SIZE

Single trimmer measures only 0.250" square, 0.100" deep, 
rated at .05 watts at 70° C. Multiple trimmers can 
include up to 5 fixed resistors, depending upon value and 
voltage rating.

Single trimmer measures x x %*. Rated at 
X watt at 70° C. Available with leads, solder or wire­
wrap terminals, in a wide range of mounting styles for 
modem production techniques. One to four variable 
resistor elements and up to 12 fixed resistors on a single 
plate. Knob permits adjustment by finger tip, internal 
or external hex wrench, or screwdriver.

For additional information on these units write for 
Centralab Engineering Bulletin 42-1216.

Y-6147
THE ELECTRONICS DIVISION OF GLOBE-UNION INC.
BOOK EAST KEEFE AVENUE • MILWAUKEE 1. WISCONSIN 
In Canada: Centralab Canada Ltd., P.O. Box 400, Ajax, Ontario

Cenualab



systems where low power and heat require­
ments, rather than high speeds, are impor­
tant, the company says. The transistor was
developed with the partial support of the
Signal Corps.

The CBS shift registers use four transis­
tors per bit and require 1.5 pw per bit; the 
basic design can be cascaded to 40 bits, CBS 
says. The multivibrator consumes 3 pa for 
three transistors using a 1-v supply voltage.

Another application mentioned for the de­
vice is special medical electronic circuitry' 
where electric power, rather than output 
power, is the key requirement.

CBS says it has made design studies of a 
billion-circuit computer in which its transis­
tor could be used to hold heat dissipation to 
feasible amounts.

2-Man Sub for Research

Voltage Range:

Frequency Range:

Accuracy:

This is an artist s rendition of Seapup VI, a two-man 
research submarine developed by General Mills, Min­
neapolis. The craft is powered by 16 batteries of 12 v 
each, can hover at any depth up to 6,000 ft or can 
touch bottom on ski-type skids. Electro mechanical arms 
would perform research tasks. The craft has a low 
weight-in-air (12,600 lb) and could remain submerged 
for 12 hr, the company said. Seapup has its own air­
regeneration system and can carry a payload of 200 
lb besides the occupants, according to the company.

Accuracy Is Our Policy
A number of errors crept into the “Spec­

trum Analysis Error Nomogram” which 
appeared in ED, June 7, 1961. The nomogram 
should be corrected by halving the values on 
the B scale. Thus, 0.5 cps should be 0.25, 2 
cps should be 1 cps, etc.

In Example 1, the answer should be 3.3 
per cent, rather than 4.8 per cent. In 
Example 2, the answer is 1.25 sec, rather 
than 2.4 sec.

ELECTRONIC DESIGN • October 25, 1961

Now, with one instrument,
you can instantly measure 1 mv

Meter Scale*:

Probe Tip Furnished:

Galvanometer 
Recorder Output:

Dimensions:

Specifications
10 mv rms full scale to 10 v rms full scale in 
seven ranges. Full scale readings of 0.01, 
0.03, 0.1, 0.3, 1, 3 and 10 v rms.
500 KC to 1 GC with accessory probe tips. 
Usable indications to 4 GC.
1 MC to 50 MC, — 3% of full scale: 50 MC 
to 150 MC, — 6% of full scale; 500 KC to 
1 GC, 1 db.
Two linear voltage scales, 0 to 1 and 0 to 
3, calibrated in the rms value of a sine 
wave Db scale, calibrated from +3 to —12 
db; 0 db — 1 mw in 50 ohms.
411A21E BNC open circuit tip, 500 KC to 
500 MC. Shunt capacity less thon 4 pf. Max. 
input 200 v de. Input resistance at 10 MC 
typically 93 K ohms.

Proportional to meter deflection, 1 ma into 
1000 ohms at full scale deflection.
115/230 v — 10%, 50 to 60 cps, 35 watts
Cabinet Mount: 11%” high, 7%” wide, 12” 
deep.
Rock Mount: high, 19” wide, 10%”
deep behind panel.

411A (cabinet) $450.00. $ 411AR (rack 
mount) $455.00.

Data subject to change without notice. 
Price f.o.b. factory.

CIRCLE 26

at 
1,000 me!
or any rf voltage 1 mv to 10 v, 
from 500 KC to 1,000 MC. 
Measuring is as simple as 
“touch and read;” resolution is 
high, thermal drift errors are
virtually eliminated!
Now, easily and dependably and with utmost accuracy, 
you can measure millivolts at rf frequencies — and on 
one simple-to-use instrument, 411A Voltmeter. This 
remarkable instrument has true linear operation (no 
correcting networks) and readings are presented on a 
large, mirror-backed linear meter. Temperature stability 
is such that there is virtually no change from 10° to 40° C.

Specifications alongside indicate basic features of this 
important new, time-saving instrument. Other special 
features include (a) matched diodes protected against 
burnout (b) probe temperature compensated for low 
drift (c) $ amplifier photochopper eliminating contact 
noise, guaranteeing high sensitivity and zero-drift free­
dom (d) extra probe tips available including a 500 KC 
to 250 MC tip; 100:1 Capacity Divider tip, and Type N 
Tee tip for coax use to 1,000 MC.

Why tolerate a complex, cumbersome voltmeter. Get a 
new 411A into action on your bench now!

HEWLETT-PACKARD COMPANY
1061K Page Mill Road, Palo Alto, California, U.S.A.

Cable “HEWPACK1 DAvenport 6-7000
Sales representatives in all principal areas

HEWLETT-PACKARD S.A.
Rue du Vieux Billard No. 1. Geneva, Switzerland

Tel. No. (022) 26.43.36Cable “HEWPACKSA
ON READER-SERVICE CARD



NEWS

NU-LOK
CONNECTOR

Potent Pending

Captured Bayonet 
Coaxial and Single 
Conductor Connectors

A CONTINUOUS-WAVE optical 
radar for use in space is being 

developed for the Air Force by Sperry 
Gyroscope Co., Great Neck, N. Y. The 
classified project is believed to have 
been made possible by development 
at Sperry of a light modulator that 
operates at microwave frequencies. 
The modulator will be used with a 
continuous gaseous optical maser to 
make a Doppler radar for ranging.

The company reports it has built, 
and is operating, several light modu­
lators based on the Pockels electro- 
optical effect. The Pockels effect is 
similar to the Kerr effect, but uses 
a solid crystal, rather than a liquid 
cell. In the Sperry modulators, a crys­
tal of ammonium dihydrogen phos­
phate (ADP) is fixed in a micro­
wave cavity, which is operating at 
its resonant frequency and has a light 
polarizer at each end.

While an electric field is impressed

ELECTRONIC DESIGN • October 25, 1961

New... from SSLUne

SECONDARY INSULATION 
METALLIC SHEATH (BRAID) _ 

■ PRIMARY insulation 
CENTER CONDUCTOR

Optical Space Radar To Be CW
Sperry's Doppler System for Air Force 
Based on Electro-Optical UHF Modulator

Light modulator mounted in front of arc light modulates beam aimed at mirror target at 
right. Square frame holds cylindrical resonant cavity containing an electro optical crystal sub­
jected to an electric field. Lens-like polarizer is one of two that pass light beam turned by 
crystal. Intensity of passed light varies with that of impressed field. This unit operates at 870 
me with a 2-mc bandwidth and a modulation factor of 30 per cent. Device was developed 
by Sperry for use in a cw optical radar for space use.

across it in the proper direction, the 
crystal is able to rotate the polariza­
tion vectors of light passing through 
it as a function of the field strength. 
Therefore, light polarized by the in­
put flat is turned enough to be passed 
by the analyzing polarizer.

The light’s intensity varies with 
that of the impressed microwave 
field. A peak voltage across the crys­
tal gives maximum rotation of the 
light beam, which must be highly 
collimated for the effect to occur.

Typical operating parameters of 
the 0.75-x-3.5-in. modulator are re­
ported to be: cavity resonance fre­
quency, 850 me; bandwidth, 2 me; 
modulation factor, 30 per cent. These 
figures are for operation at 25 C with 
a power input of 8 w at 50 ohm and 
an effective aperture of 0.25 in.

One version, operated at extinction 
at a resonant frequency of 1 Gc in 
a frequency-doubling mode, provid-

/ 1015 SOUTH SIXTH STREET
/ MINNEAPOLIS 4. MINNESOTA

IC. / Home of Custom Connectors
CIRCLE 27 ON READER-SERVICE CARD

HIGH RELIABILITY FEATURES
In developing custom connectors for a wide range of 
military and industrial applications, Nu-Line Industries 
has advanced design and manufacture to a new plateau 
of performance reliability.

DESIGN FEATURESO NU-LOK—A Nu-Line development exclusive which assures 
a positive “captured” bayonet locking with the mated 
connector.

© CLOSED ENTRY SOCKET CONTACT—Another Nu-Line ex­
clusive designed to eliminate intermittents. Shrouded, heat 
treated beryllium copper contacts provide virtual inde­
structibility.

© CROWN CONTACT ON OUTER SOCKET—Eliminates inter­
mittents on shielding.

0 OPTIMUM CABLE CLAMP—The cable clamp mechanism is 
ho designed to eliminate concentration of stress which pre­
cludes unnecessary broken strands of wire and thereby 
assures maximum pull strength.

0 MAXIMUM ENVIRONMENTAL PROTECTION—Triple sealing 
on non-distorted dielectrics to seal out moisture plus uni­
form gold plating for corrosion resistance assures positive 
protection against the elements.
AVAILABILITY—Both miniature and sub-miniature sizes to 
accommodateawiderangeof coaxial and non-shieldedcables.
Write Nu-Line regarding your Nu-Lok application.



DALÍ

Best Production Lines

Range

0.25-1 driving

efficient techniques detecting

132k 28th Ave., Columbus, Nebraska

Write for Bulletin R-27A subsidiary of HATHAWAY INSTRUMENTS INC.
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achieved or expected, for the modu­
lators built at Sperry are: frequency,

MEET functional requirements of
MIL-R 10509C._____________

500-2,000 me; 
beam aperture, 
power, 2-10 w.

ed a modulation frequency of 2 Gc. 
However, the company reports, the 
higher frequencies cause severe heat 
problems and reduce modulation ef­
ficiency. Sperry engineers are study­
ing methods of cooling the modulators 
to raise their efficiency, which would 
be greatest at or near the curie point 
of ADP—about 140 K.

bandwidth, 1-10 me

cause of the lack of detectors for 
frequencies above several gigacycles. 
Similar Pockels-effect modulators, de­
signed for high-frequency operation, 
at Bell Telephone Laboratories, Holm- 
del, N. J., and at Harvard University, 
Cambridge, Mass., have achieved X- 
band frequencies, but with pulsing.

ELECTRONIC DESIGN • October 25, 1961

parameters, either

The company says 
pushed high-frequency

While answering quality control’s demand for inherent 
stability, Dale resistors also meet production’s need for 
easy assembly.
Conveniently packaged Dale resistors are available m a 
wide variety of sizes and terminations to fit every circuit. 
Meanwhile, inherent stability is assured through Dale’s ad­
vanced design and stringently controlled methods of manu­
facture—methods which are at new levels of achievement as 
part of Dale’s super-high reliability development program. 
SPECIAL PROBLEMS? Let us help you with your re­
quirements for special resistance problems. We make modi­
fications of standard products, resistor networks, matched 
pairs, etc. Send us your specs.
PROMPT DELIVERY. Whether your need is for a short 
“test run” or a large production release. Dale offers prompt 
service, direct from the factory and through a widespread 
network of distributors.

it has not 
systems be-

Light-Modulation Detector
Designed For 1 Gc Frequency

If detection methods for frequen­
cies above the present limits were 
available, Sperry says it would broad­
en its program because of an interest 
in optical communication systems. 
The company reports it has developed

wP TYPEDCH RESISTORS

modulation of light at frequencies 
as high as 1 Gc by using mixing and 
modified photomultiplier tubes.

Sperry is building a cw gaseous 
optical maser, which it expects to 
have in operation by the end of the 
year. At that time it plans to try to 
modulate the laser’s light with its 
modulators as a step in the develop­
ment of the cw doppler radar. Optical 
masers, which naturally provide ex­
tremely narrow, collimated beams, 
can be designed to give plane polar­
ized light.

In addition to application in dop­
pler radars and pulsed optical radars, 
which the company also is studying, 
Sperry modulators are expeetd to be 
used in laboratories as controlled- 
light sources for measuring response 
in photomultiplier tubes and for 
measuring relaxation times of opti­
cal masers. The modulators also 
could be used for measuring the ve­
locity of light. ■ ■

A favored 
resistor name on the

CARBON FILM • CLASS A SEAL 
(Clip or lead mounting; available with weld 
able leads)
Excellent high frequency charac­
teristics; best stability available in 
carbon film resistors long, reliable 
load life. Hermetically sealed in 
non-hygroscopic ceramic envelope; 
designed to provide complete insu­
lation and protection from mois­
ture, salt spray and other severe 
environmental conditions, including 
mechanical shock.

RATED at 1/10, 1/8, 1/4, 1/2, 1 and 
2 watts; 10 sizes.__________________
TOLERANCE 1%.___________________
RESISTANCE RANGE from 1 ohm to 150 
megohms.________________________  
FULL LOAD OPERATION to 70° C, derating 
to 0 at 150° C._________________

VSMF



Lowest Cost

Rugged Construction

■ Reliable Performance

■ Interchangeable

7000 and 9000 Series

Wide Selection of 
Time Delays

■ Wide Range of 
Operating Voltages

6000 and 8000 Series

NEWS
Electrolytic Cell Compensates 
For Mass Shift in Gyros

A new device for electrically providing 
compensating torque to keep precision gyro­
scopes in balance uses an electrolytic de­
position technique.

The device is an electrolytic cell with two 
equal masses of metal aligned at opposite 
ends of a small glass electrolyte-filled cylin­
der. Metal can be removed from either side 
of the cylinder and plated on the other side 
by the action of de current of any wave­
form. Polarity of the current determines 
the direction of plating. The resultant shift 
in mass provides compensating torque to 
balance the gyro.

Known as the Avcon Mass Shift Compen­
sator, the device was developed to overcome 
the problem of the interaction of accelera-

THOMAS A.

EDISON
MINIATURE TIME DELAY RELAYS

FOR MISSILES

AND JET AIRCRAFT

Here’s an opportunity to lower costs and at the same time improve the performance of your electronic prod­
ucts or equipment by using Edison Model 250 Miniature Time Delay Relays. An exceptionally rigid internal 
construction permits this relay to withstand vibration to 1500 cps for jet aircraft and missile applications 
while providing highly reliable performance. Since the operating structure of the relay is independent of the 
outer shell, damage or deformation of the latter does not affect the timing. The fast rate of contact closure 
insures positive contact operation under the most severe environmental conditions. ■ These permanently 
calibrated and hermetically sealed relays are available in a wide range of time delays and operating voltages to 
meet your particular application requirements. ■ Whether you need time delay relays for tube protection, 
gyro-erection or for other purposes, you will get better performance at lowest cost with Edison relays. Write 
for Bulletin 3046 showing timing ranges and operating performance or send your special requirements to:

Thomas A. Edison Industries
INSTRUMENT DIVISION

5S LAKESIDE AVENUE, WEST ORANGE, N.J.
CIRCtE 29 ON READER-SERVICE CARD

DETAIL OF COMPENSATOR SECTION A-A 
(ENLARGED)

Two-degree-of-freedom gyro has two Avcon Mass 
Shift Compensators mounted on each gimbal. Elec­
trolytic action removes metal from mass at one end 
of the cell and deposits it on mass at the opposite end 
to provide compensating torque to balance gyro.
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tion and mass shift in precision gyros. The 
effective mass of a gyro assembly sometimes 
moves off the spin axis due to minute shifts 
of balls in bearing raceways or small mo­
tions of ball retainers. Deformation can also 
result from stresses set up by angular mo­
tion.

With the use of mass-shift compensators 
gyros do not have to be built to as great a 
precision as previously because of the com­
pensation, according to Edward J. Mullark- 
ey, president of Avcon Corp., Scarsdale, 
N. Y., and inventor of the device.

Avcon is marketing mass-shift compensa­
tors that weigh 3 g and are 1-9/16 in. long 
and 0.25 in. in diam. They are designed for 
rigid mounting on gyro gimbals and operate 
on less than 1 mw power. They are capable 
of providing compensation up to ±10“ g 
cm sec to a total of 0.030 g cm.

HOTTEST 
NEWS 

in the industry

YIG Yields New Clues

Super-Temps new versatile wire and cable 
with an operating temperature of 1000°F.... 

flexibility... moisture resistant properties 
is bringing a new high standard of quality to 

today’s most demanding industries.
New design potentials with MGT are 

literally unlimited and new economies and 
more efficient operation» are being 

obtained in present equipment.
MGT wires are ideally suited for incorporation 

in cables of single or multi-conductor 
constructions. Braided wide shielding of 

various metals including stainless steel can 
be used. Jackets of Glass Fiber Braids 

or other materials compatible with 
high temperature usage are obtainable.

Below is a test chart showing results from 
our own and other laboratories. C;A B L E

New insight into the properties of yttrium iron gornet 
(YIG) has been gained by two Bell Telephone Labo­
ratories scientists. E. G. Spencer (left) and R C. LeCraw 
report that they have measured what appears to be the 
inherent resonance linewidth of perfect YIG. They found 
that YIG has a sharper resonance peak than any other 
ferromagnetic material. This property could widen its 
use in microwave applications. The Bell scientists re­
ported ferromagnetic resonance linewidths of only 0.14 
oersteds at room temperature and 6,000 me. The best 
ferrites, they said, have linewidths of about 5 oersteds.
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(Mt) 7/U 17 C SimiaM (*Wt) 7/TI * 7 (

mv
1 Dielectric 1.5 KV 1 Min.
1 5% Salt Solution
1 To»t#1

SPICIMIN #1

Poaaad

SPICIMIN #2

Poaaad
I 1000’F for 30 Minutes 

Dielectric

| Insul. Ros

1500 for 20 sec

6000 Mogohms

1500 for Maae 
1550 Braokdown 

12,000 Mogohma
1 Cyclo Tost
1 4.1 tOO'F for 30 Minutes
| Cool to Room Temp

Insul. Ros.
■ 4.2 Saltwater Bath 1 Hr
1 Insul. Ros.
1 4.3 SOO°F for 30 Minutes 

Cool to Room Temp 
Insul. Ros.

I 4.4 Hi-Pot 1 KV for 1 Min
1 4.5 Breakdown

infinite 

infinite

infinite 
Posted 
4.BKV

infinite 

infinite

infinite
Passed

12.7 KV
1 Cyda Taat (conducted on 

ungla apocimon)
1 S t 1000'7 for 30 Minutaa

Cool to Room Tamp 
Inaul Rat

111 1000*7 for 30Minutaa 
Inaul. Ra*.

1 5 4 Hi-Pot 1 KV for 1 Min
1 5.3 Inaul. Baaiai

1 5 6 Braokdown

infinite

infinite
Passed
300,000

Megohms 
2KV

infinite

infinite 
Passed

infinite
2.2 KV

INSULATION RESISTANCE CHECKED AT SOO VOLTS D C. 
EXCEPT WHEIE NOTED ABRASION TEST-(JANCO) Spacimao

Super-Temp ha» the largest line of wire and cable, the best 
production facilities, and a nationwide network of engineer­
ing representatives ready to serve you at a moment’s notice 
...good reasons to always specify Super-Temp.

For information on availability and prices of amazing new 
MGT wire and cable write, wire or phone...your inquiry 
will receive prompt attention.

SupeXwp
AMERICAN SUPER-TEMPERATURE WIRES, INC.

A Subsidiary of Haveg Industries, Inc.
20 Rest Canal Street, W inoski, Vermont—University 2-9636 

General Sales Office: 195 Nassau St., Princeton, N. J.— WAlnut 4-4459

fap AJtead Will
HAVEG

CIRCLE 30

Super-Temp is a specialist in Teflon* and Silicone Rubber Insula­
tions. Products include: Magnet Wire, Airframe Wire, Hook-up 
H ire, Coaxial Cables, Miniature & Jumbo Cables and Tapes.

* Dupont*» TFE FEP Resins
ON READER-SERVICE CARD



No hold at count-down

CAPSULE SPECIFICATIONS
Power Rating

Tolerance
Resistance range 10 ohms to LOOK ohms

■■

actual
•Iza

Temperature 
coefficient

< i< «a* «

Type 
Construction

Evaporated metal film 
Hermetically sealed glass, 
helium atmosphere 
Weldable (gold-plated Dumet) 
.281 ±.030' 
.155±.015*

Leads 
Body Length 
Body Diameter

ubi»«»
I” iH« 
I iS«" 
Utili««'

±25 PPM/*C
±50 PPM/'C

± 100 PPM/'C

A new brochure,'' Resistors 
with Documented Relia­
bility,” is now available. 
For your copy, write to 
International Resistance 
Company, Documented 
Reliability Dept., 401 No. 
Broad Street, Philadelphia 
8, Pennsylvania.

‘4 W at 125’C.
derating to zero at 165* C 
±1%

Now available in quantity ... the resistor reliability developed for 
Minuteman. New XLT resistor offers proven reliability. The 
allowed failure rate is 0.0004%/1000 hours. And a failure is 
defined as any change of resistance greater than 0.5%.
With Documented Reliability, each XLT resistor has an indi­
vidual punched data card carrying the complete production 
history of the unit. Subminiature, hermetically sealed, evaporated 
metal film XLT’s are now available for all applications requiring 
ultrareliable resistors.______________________________



EDITORIAL
V« WATT

>4 WATT

y2 WATT

New METOHM line
exceeds MIL-R-10509D

ELECTRIC CO

As a supplement to the unexcelled VITROHM resistors, Ward Leonard now offers 
to designers of commercial, military and industrial electronic equipment a line of 
molded metal film precision resistors, designed and tested to exceed the require­
ments of MIL-R-10509D, characteristics B, C and E. You can stake your reputa­
tion on Ward Leonard resistors.

Available in %, % and \2 watt sizes, w/L METOHM precision resistors feature 
the highest degree of built-in reliability and operating stability. Temperature 
coefficients, over the range —55°C to 4-175°C, may be as low as ±25 parts per 
million. Standard tolerance ±1%. Tolerances down to ±0.1% on special order.

RESISTORS • RHEOSTATS • RELAYS • CONTROLS • DIMMERS
CIRCLE 32 ON READER SERVICE CARD< CIRCLE 31 ON READER-SERVICE CARD 
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Keeping Your Head (If Not Ahead) 
In the Packaging Revolution

How can an electronics company make sure it is not left behind 
in the swirl of the “packaging revolution? How can it stay ahead 
while it continues to make the deliveries that contribute to today’s 
profits?

Electronic Design’s editors combed the field for the answers, 
and present some of them in this issue’s staff report: “Interim” 
Packaging.

One of the solutions, we found, is to set aside a corner of the 
engineering laboratory for a packaging R&I) group. The important 
consideration now is not the size of the group, but that the company 
is sufficiently alert to have one at all.

The functions of the packaging R&D team appear to be:
■ To keep abreast of the rapidly advancing state of the packag­

ing art.
■ To work aggressively ahead, even if on a tentative basis, by 

making trial breadboards of advanced packages.
■ To serve as a liaison center for vendors of the swelling stream 

of new packaging products, methods and services. (This means 
being in a position to take advantage of the “free” applica­
tion engineering and consulting available.)

If this R&D group is to help the company, the rest of the organ­
ization must be alert to its existence.

The circuit designers, for example, should observe and criticize, 
and let their imaginations be stirred by the experimental packag­
ing techniques.

The product engineers constantly should measure the new pack­
aging “twists” against current designs of their packages.

The manufacturing department’s foremen should anticipate dif­
ficulties for their plant personnel in adapting the methods used by 
the R&D group.

Not only should a group of this sort encourage a natural 
phasing-in of improved methods, but it also should prepare the 
company for the day when it tackles its first bid on a “functional­
block” system.

Not to have even one packaging R&D man in your plant is to 
court “liquidation” in the packaging revolution.

Write for complete specifications and a list of distributors. Ward Leonard Elec­
tric Co., 77 South Street, Mount Vernon, New York. o k

METOHM 
TYPE

MIL 
EQUIVALENT

RATED 
WATTS

OHMIC VALUES MAX VOLTAGE 
RATINGMIN. MAX.

WL 60 RN 60 Ya 30 500K 250 V.

WL 65 RN 65 % 50 1 meg. 300 V.

WL 70 RN 70 V4 50 1.5 meg. 350 V



interini' packaging
An Electronic

Robert
Design Staff Report
H. Cushman

Technical Editor

Today’s Production Methods Can Be Upgraded 

Progressively to Satisfy Tomorrow's Designs

If the shape of today’s electronic packaging were as crystal 
clear as that predicted for the “functional-block” packaging of 
tomorrow, there would be no need for this report. Everybody 
knows that by 1965 (or at least by 2000) the universal method 
of physically realizing any electronic circuit or system will be 
to splice together a program (from a library of tapes) that will 
automatically control a machine, which in turn will set each elec­
tron neatly in place. And all this will be accomplished at tremen­
dous rates, untouched by any of those human hands that are 
causing so much trouble in electronic production today.

However, this report is concerned with the lot of present-day 
designers, caught in an interim trap: they can’t ship anything 
that looks “old fashioned” but must still live with manufacturing 
departments which seem to have enough trouble with more con­
ventional methods.

We asked: what is the best that can be done today . . . with to­
day’s manufacturing equipment, with today’s manufacturing 
personnel, with today’s value-analysis squeeze between reliabil­
ity and cost?

We learned, as we hope the following pages show, that much 
can be done today to produce better electronic packages.

We found that what counts is not always that a company has 
found the very best packaging method, but that 
through on the one it has.

We found that many companies are finding the 
today’s packaging turmoil in progressive schemes 

it follows

answer to 
that allow

them to keep producing while they integrate better methods into 
their production line. Progressive schemes are likely to have a 
key role as long as the turmoil persists.

Often, as in the case of the computer-development group at 
Bendix, this means deciding what element in the package can be 
frozen while another element is advanced. In the case of the 
group at Bendix, the motherboards, with their investment in 
multilayered printed-circuit layouts, were held constant while 
the modules were reduced in size on the one dimension that did 
not affect their pin connections to the motherboard. At the same 
time, the system was progressively miniaturized by mounting 
the motherboards closer together.

We found that those in nonmilitary fields who were not trying 
to imitate military packaging appeared to be coming up with 
ideas that were really better for them. Western Electric’s Amplas 
is a good example of this. Also, we found those in analog areas 
who wisely were not trying to follow digital packaging.

The most impressive, yet practical, gains appeared to be from 
stepwise incorporation of new materials and methods with older 
ways, as well as new designs based on rearrangements of famil­
iar methods. Then, too, we found some new methods that were 
actually easier than the old, familiar ones.

In general, we found that the trend continues to be a progres­
sive doubling up of functions. The electrical-signal flow, mechan­
ical-stress flow, and thermal-heat flow are being performed more 
and more by the same material and in the same space. The prob­
lem is that these three types of flow paths must not get in the 
way of circuit maintenance and must be capable of being broken 
at certain circuit levels for replacing faulty circuit units.

The improvements in packaging appear to be progressing from 
the extremities of the system to the spinal chord and system en­
velope container. That is, the modules appear to be better than
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Analog Packaging—
Typically, a special-purpose analog package cannot 
use the finely divided, highly standardized modular 
approach of digital packages. Instead, it should go its 
own way; in this case the project finds that a rather 
complicated over-all envelope buys simplicity.

ELECTRONIC DESIGN • October 25, 1961

the means of interconnecting them; the means of interconnecting 
the modules into the subsystems seem better than the means of 
interconnecting these subsystems into the main system; and, of­
ten, at the bottom of the order of improvement, is the housing for 
the entire system.

At present there is every indication that the 19-in. relay track 
is the predominant main-system type of housing, but for mobile 
and other nonlaboratory systems there are signs that much more 
rugged over-all housings are on their way.

As for standardization, we found that the closer one gets to 
actual standardized systems, the less standardization one finds. 
As an example of this paradox, consider AMP’s all-pervading 
answer to the interconnection problem—the MECA system. If 
MECA really were such an all-encompassing system, designers 
might shun it on principle, lest they find themselves turning to 
the East in unison—frozen to a master interconnection system.

However, when we visited AMP’s application group and later 
talked to some of the users of this system, we were impressed 
with how little standardization there actually is once a customer 
gets involved w ith a specific application. It appeared that in each 
case the user, instead of treating the “master system” as a final 
answer, treated it rather as a guide, finding plenty of latitude 
within the system to develop his special order. No two modules 
observed appeared alike.

This report, of necessity, is disjointed. Our purpose is not to 
show all the good packaging methods that have emerged recently, 
but to sketch in enough of the good case histories so that engi­
neers, discouraged by the packaging interim, can see that prog­
ress is being made.

Packaging Solutions From User-Conscious Suppliers
A Systems-Level Interconnection Scheme— p 4

Reactions of design engineers to one of the first 
systems-level answers to the twin problems of mod­
ule interconnection and support. Use of such a 
vendor-supplied system diminishes the designer’s 
packaging freedom but can speed delivery.

New Products Update Designs— p I
New packaging products, such as flexible and multi­
layered printed circuits, are solving a number of 
problems in one blow.

Clues From Components— p j
Circuit packaging methods of the future are getting 
their shakedowns in component manufacturing.

Packaging Solutions From Engineering Projects
Digital Packaging— p

An advanced computer-development group achieves 
a balance between today’s modules and tomorrow’s 
computer. Breadboarding with realistic, production­
type modules increases the confidence factor in the 
new computer’s final ability, but it means that the 
modules themselves must be progressively updated 
to keep the over-all computer competitive.



Some Project Solutions—
At Bendix :

Packaging Is a Problem in R&D, Too

interim' packaging

Fig. 1. Breadboard for present Mark I version of Bendix airborne digital 
computer is being built up with "first-generation’ production modules being 
used as “plug-in logic." Some of these modules can be seen in the foreground. 
The unit in the left foreground is the computer’s arithmetic unit. The input-output 
unit is along the bench to the left and the fast memory units are on the 
bench at the rear. Engineer Rod Simister is standing.

THE packaging approaches of the ad­
vanced-systems development laboratories 
are worth examining. During the coming 

turmoil and transition, these laboratories 
must solve the following problems if they are 
to justify the large sums invested in them:

■ They must have hardware systems to 
“demonstrate” their grasp of the con­
cepts they preach, both to their custom­
ers and to themselves.

■ They must be able to “peel off” specific 
projects if the orders come in.

■ They must be continually upgrading 
their packaging as well as their logic 
and circuitry if they are to remain com­
petitive.

The advanced airborne digital-computer 
development group at the Eclipse-Pioneer 
division of Bendix Corp., Teterboro, N. J., is 
a good example of a development group try­
ing to maintain a working balance between 
pushing advanced-systems concepts and con­
tinually updating its packaging methods.

Working on company funds, the develop­
ment group’s mission is to enable Bendix to 
demonstrate that it has the digital-computer 
ability for major space-vehicle-control proj­
ects. The contracts for which Bendix and 
other companies are preparing their com­
puters are expected to be some of the largest 
and most important in this country’s space 
and military programs. But the requirements 
in this area are nebulous in that most of the 
expected contracts have not yet been formu­
lated by the military.

Meanwhile, the companies preparing to 
compete in this area are struggling to make 
the best compromises between how much 
computer performance to bite off, how much 
miniaturization they should attempt, and
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Fig. 2. Close-up of first approach to packaging being 
used on the Mark I. Though these soldered cordwood 
modules were quite compact in themselves, by the time 
they were mounted on the motherboard and mounted 
in a system, the amount of interconnection space they 
used up more than offset their individual packaging 
densities. Besides, these modules had high center-of- 
gravities off the motherboard and needed additional 
support. The cable was used to connect test leads out 
of the tops of the modules during development.

what target dates they should schedule for 
various phases of their system’s readiness.

Most of them are wondering if they can 
achieve the reliabilities needed for long-term 
manned space flights.

What does this type of project mean to 
packaging? Visits to two of the dozen or so 
industry groups at work in this area (Bendix 
and Kearfott) proved that packaging must 
be an integral part of the group. Unlike cus­
tomary electronic projects where the packag­
ing problems are left to the end and dumped 
in the laps of lower-echelon “manufacturing­
type” engineers, the packaging occupies a 
prominant position in these advanced space­
computer development groups.

The packaging is so intertwined with the 
logic, speed, power, cooling, space, and relia­
bility aspects of the design, that in Bendix’s 
88-man (45 engineers) group, it is very hard 
for a visitor to tell if a man is working on 
computer design per se or packaging.

Naturally, the job of squeezing a computer 
with the power of an IBM 7090 into a suit­
case and having the result reliable enough 
for an interplanetary journey tends to make 
everyone on the project packaging-conscious.

Bendix Gets Hardware Running 
While Upgrading Packaging

Bendix has the Mark I version of its 1-mc 
add-time, parallel, asynchronous computer in 
partial operation. The breadboard shown in 
Fig. 1’ is a good example of the sort of 
hybrid packaging that probably will be com-

ON THE SHELF
ARNOLD CORES
IN WAREHOUSE STOCK 
FOR IMMEDIATE DELIVERY
Let us handle your inventory prob­
lems and save you time and money 
on your magnetic core requirements.

Extensive stocks of four types 
of Arnold cores in the most popu­
lar sizes have been set up in our 
Marengo, Illinois and Fullerton, 
Calif, plants. Subject of course to 
temporary exhaustion of stock by 
prior sales, these cores will be 
shipped the same day on orders re­
ceived at the warehouse by 12:00 
noon. When cores are out of stock 
at the nearest plant, we may be 
able to ship within 24 hours from

the other.
Arnold core products covered 

by this warehouse stock program 
include: 1) Silectron C, E and O 
cores in 2, 4 and 12-mil tape. 2) 
Type 6T aluminum-cased cores of 
Deltamax, Square Permalloy and 
Supermalloy, in 1, 2 and 4-mil 
tape. 3) Mo-Permalloy powder 
cores, both temperature-stabilized 
and unstabilized types, ranging 
down to “cheerio” sizes. 4) Iron 
powder toroids, threaded cores 
and insert cores.

All four products are available

in a wide range of selection, for 
your convenience and economy in 
ordering either prototype design 
lots or regular production quan­
tities. • Stock lists, bulletins, etc. 
are available—write for informa­
tion. The Arnold Engineering 
Company, Marengo, 111.

ADDRESS DEPT ED 10

^ARNOLD
SPECIALISTS In MAGNETIC MATERIALS

BRANCH OFFICES and REPRESENTATIVES In PRINCIPAL 
CITIES • Find FAST in Mw TELLOW PAGES

IRON POWDER 
CORES

MO-PERMALLOY
POWDER CORES

6T TAPE CORES. 
DELTAMAX,SQUARE 

PERMALLOY and 
SUPERMALLOY

SILECTRON 
C, E and 0 CORES

■
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FROM
packaginginterim

MFS 1/20 METAL FILM RESISTOR
ules

(Typ)

26 A WG

30 ohms to IOO K

DC 1/10 X—CARBON FILM RESISTOR
V/2

26 AWG

10 ohms to 301 K

4051 BROADWAY
CIRCLE 34 ON READER SERVICE CARD

ACTUAL 
SIZE

ACTUAL 
SIZE

Encapsulation 
Marking:

mon as long as the “packaging revolution’’ 
persists. While it is obviously a breadboard 
on the system and subsystem level, it uses 
actual, production-type plug-ins on the logic­
module level. (See Fig. 2.)

There are definite advantages and conveni­
ences in using finished production-type mod-

Resistance Range: 
Tolerance: 
Dissipation at 125° C 
Maximum Rated Voltage 
Temperature Coefficient

KANSAS CITY 11, MISSOURI

Resistance Range:
Tolerance:
Dissipation at 70c C:
Maximum Cont. Rated Voltage
Temp. Coefficient:
Encapsulation:
Marking:

computer’s development, Dr. David Blauvelt, 
group director said. They restrict the lab­
oratory breadboard to a manageable size. 
They make for rapid system- and subsystem­
level changes. They lend themselves to organ­
ized trouble-shooting and keep this insidious 
form of developmental delay to a minimum. 
They accumulate reliability histories. For 
high-speed computers, the signal-propagation 
problems will be shown up in terms of actual 
modules. (Indeed, with the highly miniatur­
ized nanosecond computers of the future, it 
may not be possible to breadboard at all, 
unless actual modules are used).

But perhaps most important, using actual 
modules indicates early in the design the 
interconnection problems.

The new approaches suggested during the 
evolution of the first modules and breadboard 
for the Mark I have resulted in four different 
module approaches, each with its own form 
of interconnection. All the modules developed 
so far have potential applications in possible 
special-purpose digital computers which Ben­
dix may “peel off” from its over-all know­
how. But Bendix’s next complete system ap­
proach will be to jump to its No. 3 module 
design for the Mark II. The Mark II will be a 
“flying” package, not a breadboard. It will 
have a l/2-[xsec add time (operating asyn­
chronously at an equivalent clock rate of 
about 40-50 me) and is expected to be in 
operation by next spring.

048 ± .CIO Dia.

.070 * .010

ELECTRONIC DESIGN • October 25, 1961

155 ± .015

130 ± .015

1/10 Watt 
200 Volts 

Max. ,05%/°C 
Electra’s R-5 Coating 

Tag or Color Band

plug-in-logic” during a digital

ELECTRA MANUFACTURING COMPANY

1/20 Watt 
200 Volts 

TO. ± 150 PPM/°C 
T-2: ± 50 PPM/°C 

Electra's R-5 Coating 
Tag

The Four Module Progressions
Show What Bendix Has Learned

The progressive improvements in Bendix’s 
modules tell the story. An over-all view of 
the progress made in evolving these modules 
is given in Table 1 which lists the four 
modules along with their important param­
eters. Note in particular the relationship

To the broadest line of film resistors in the industry, we have added the 

three new series shown here. We welcome the opportunity to work 

with companies whose electronic needs call for high reliability pre­
cision film resistors to fill their specifications. Such inquiries should 

be directed to our PRODUCT RESEARCH DEPARTMENT.

ELECTRA ADVANCES THE ART OF MICRO-MINIATURIZATION!

ELECTRA'S NEW MICRO-MODULE METAL FILM RESISTOR WAFER 
(Write for specifications)



DIMENSIONS

TYPE 605

790

TYPE 605P

Write for detailed literature

CIRCLE 35 ON READER-SERVICE CARD

GLASS TO
METAL /
SEAL '

FLUSH 
MOUNTING 
SURFACE

(HERMETICALLY 
SEALED

.426 

.426 
560

534 
.534 
.575

.200 
200 
.300 
.300
300

.022 

.031 
047 
060

METAL 
CASE

between the packing densities at the module 
level and at the system level. The most impor­
tant lesson which Bendix feels it learned is 
that crowding of parts into a module does not 
insure the production of a small computer. 
Only by working with modules breadboarded 
into an actual operating system was Bendix 
able to assess in what direction and how far 
it should go in correcting this situation.

I SLEEVE 
INSULATES

I CASE AND 
PREVENTS 

NIBRATION
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rOI 
.500 
500

F CASE 
VARIATIONS

605 SERIES 
CAPACITORS

560
760 
.760 
.760 
.760

.176 

.235 

.235 

.235 
.355 
.355 
.355 
.355

• Extremely small size provides 
maximum capacity per unit of chassis area. 

Ideal alternate for axial lead tubulars when space 
and weight is critical.
Meets all MIL-SPEC environmental requirements.

First Package:
Soldered Cordwood Sandwich

The main difference between Bendix’s first 
package and other soldered cordwood sand­
wiches was that Bendix made rather exten­
sive use of five different printed-circuit over­
lays to make special-purpose modules out of 
the basic 10-NOR circuit sandwiches.

The modules are designed to be mounted by 
miniature connectors and hold-down straps 
to printed-circuit boards that have wiring on 
both sides. Tom Ijavin, Bendix engineer, 
pointed out that the wiring on the two sides 
was purposely run in straight lines and at 
right angles so that the capacitance effects, 
critical at the computing rates, would be 
minimized.

The present package and its manner of 
end-mounting is ideal for breadboarding, but 
improvements of this sandwich include a 
lengthwise connector that will lower the 
module’s center of gravity away from the 
board and give more connection points with 
less crowding.

Second Package:
Welded 10-NOR

Welded construction was used in the sec­
ond packaging version in an effort to achieve 
increased freedom of configuration and to 
eliminate space-consuming reliability-de­
grading connectors. Extensions of the weld­
ing leads used as module pins would be 
soldered to the “mother” boards, which would

Available at 
Authorized 
Distributors

The 605 is capable of being produced tc HIGH.RELI­
ABILITY specifications comparable to MIL-C-14157 
and MIL-C-26244(USAF)

This rugged, dependable 50 Volt series was 
developed specifically for military applica­
tions. It combines the thin, flat shape of 
popular Good-All instrument grade 601PE 
capacitors with a hermetically sealed metal 
case of oval cross-section.

SPECIFICATIONS

Wiadiai Caustructiau — Extended foil (non inductive) MYLAR* Dielectric. 
CASE —Metal enclosed Hermetically sealed
Temperature Range------- 55°c to + 125’c at full rated voltage 
Life Test — 253 hours at 1257. of rated voltage and 125°c.
Vibrutiea — Meets all requirements of specifications MIL C 25C and MIL­
C 1WIA.
Temperature and iMersioi Cycling, aM Moisture Resistance — Meets all 
requirements of specifications MIL C 25C and MIL C-19V78A.
Imlatiaa Resistance — Greater than 75,000 megohms when measured at 
100 volts D.C. at 25°c for a maximum of 2 minutes.
Capadt) Telerance — Available to ±207. ±10% ±5%.

50 VOLT
cap. 
MFD a

CAPACITORS

GOOD-ALL ELECTRIC MFG OGALLALA, NEBR

Hermetically 
Sealed

SHAPE

Table 1. Packaging Density

Package Module Density 
(Parts per ft3)

Arithmetic 
Unit Density 

(Parts per ft3)

1- 10-NOR 
Soldered 
Sandwich

292,000 29,000

2 10-NOR 
Welded 
Module

81,000 40,000

3- 1-NOR (a) 112,000 44,000
4 1-NOR (b) 288,000 —



packaging

then plug groups of welded 10-NORs into the 
system.

This type of module-interconnection sys­
tem would, of course, be less handy for mod­
ule-level changes. However, since many prob­
lems at that level are being solved with the 
plug-in modules in the present breadboard, 
this would be less important than the prog­
ress made toward more compact system in­
terconnections.

A manufacturing attraction of the welded 
modules is that all the components are ac­
cessible for replacement prior to potting. The 
construction steps in fabricating the welded 
modules are detailed in pictures on this page. 
Note that if the pre-potting electrical tests 
reveal a faulty component it can be replaced 
by opening the two 5-NOR halves of the 
modules like a book. Note also how welding 
affects the configuration.

Steps in Fabricating the Second Module

Components are mounted in copper-lined holding jig 
which serves as the lower welding electrode. Each of 
the 10 NOR's is welded in this manner into a ladder 
network. Bendix believes this process could be auto­
mated to produce a long line of NOR’s which could 
then be cut up as desired.

The ladder networks are folded into "U’’ groups in 
special bending fixture.

A strip of laminated glass-epoxy board is slipped over 
the extensions of the welded-wire matrix which are to 
serve as the module's connector pins and the unit 
is ready for prepotting checkout. A final epoxy potting 
operation completes these modules.

The “U” groups are inserted into a holding jig and 
their common power buses are welded on with hand­
held tweezer electrodes.

By adding another part on to the fixture, the "U" 
groups can be assembled into units of five NORs.

The 5-NOR units are mounted in pairs to form the 
complete 1 O-NOR modules. A multilayered welded- 
wire matrix separated by Mylar sheet insulation forms 
the module interconnections.
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FEATURE TEMPERATURE COEFFICIENT OF 1 PPM FROM
0 TO 50 C AND SIGNAL TO NOISE RATIO OF 7 TO 1

World’s Leading Producer of Delay Lines

Fig. 3. Third and fourth progressions of the module 
are built around single NOR units cleverly potted in 
their own welding fixtures, using the leads of their 
components as pins

MODEL 50M02 
SPECIFICATIONS
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Third Package:
Single, Self-Jigged NOR

Based on what was learned in designing, 
manufactaring, and breadboarding the first 
two packaging progressions, Bendix engi­
neers have developed the package they are 
designing into their Mark II “flying” version. 
After comparing the computer systems that 
would result from the first two packages, 
Bendix concluded that, although the 10-NOR 
modules were ideal from the logic standpoint, 
they were not the most efficient grouping 
from the system-packaging standpoint.

The third package, therefore, was built 
around a single NOR logic unit. The engi­
neers felt that by extensive use of multiple­
layer printed-circuit interconnections, these 
single-NOR’s would achieve the best over-all 
system density.

As Fig. 3 shows, the single NOR units 
are cleverly assembled in a potting capsule, 
which also serves as the welding jig. The 
recesses and component lead holes molded 
into these capsules are tailored to the shapes 
of the components so that once the compo­
nents are laid in place no other holding means 
are needed while their leads are being welded 
together. These molds readily can be mass- 
produced by the epoxy transfer-molding proc-

ESC now offers complete engineering services and newly expanded 
production facilities for the design and manufacture of magneto­
strictive delay lines. Designed primarily for military ground support 
equipment, airborne computers and communication equipment, 
these new magnetostrictive delay lines range from 10 /¿sec to 
10,01)0 Msec.
The economy and reliability of the magnetostrictive delay line is 
particularly well suited for digital computers, aerial navigation 
systems, missile systems, radar, coding devices and range marker 
generators. The acoustic wire type of sonic delay line offers the 
most desired characteristics of a memory line — delay per unit 
length, bandwidth, and delay stability — in a high density package. 
Typical of this new product line is the ESC Model 50M02 illustrated 
above.
Write for cjmplete technical information, please specify application.

ELECTRONICS CORP.
534 BERGEN BOULEVARD • PALISADES PARK, NEW JERSEY

INTERNATIONAL DIVISION CABLE ADDRESS: CHURCHIN • 15 MOORE STREET • NEW YORK 4, NEW YORK 
CIRCLE 36 ON READER-SERVICE CARD

Delay........................... 2000 ^sec
Adjustment Range . ± 4 psec 
Storage Capacity
2000 bits with return to zero 
4000 bits with non-return to zero 
Attenuation.....  65 db maximum 
Dimensions .. 4¥z" x 5¥z" x0.7"
Meets military specifications
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microminiature

1000 VRMS at Sea Level

1000 megohms mm

Diagram

ARITHMETIC UNIT

S 4 R TYPES MICRO MINIATURE 8 SERIESSI TYPESSM TYPES

BRADLEY FIELD, WINDSOR LOCKS, CONN.THE ONLY COMPLETE LINE OF BALANCED ROTARY RELAYS

CIRCLE 37 ON READER-SERVICE CARD

Printed Circuit 
Features

First 4-pole microminiature relay incorpo­
rating a balanced armature and featuring 
a pin arrangement readily adaptable to 
printed circuit applications. This new relay 
also features improved sensitivity per pole 
as compared with two 2-pole microminia­
ture relays.

Contacts:
Dielectric 
Strength: 
Insulation 
Resistance:

Type 4B Microminiature 
.800* x 800* x 875’ max 
4PDT dry circuit to 2 amps resistive

Fig. 4. Drawing of how Bendix plans to assemble the 
single-NOR modules into a computer s arithmetic unit. 
As smaller components become available, the NORs 
would be reduced in height and the length of the 
motherboard stack would be decreased.
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ess, described elsewhere in this report. Pot­
ting is then accomplished by simply pour­
ing in the resin.

As for interconnection efficiency, the sin­
gle-NOR uses the extensions of the compo­
nent leads themselves for module mounting 
pins. They would be inserted into mating 
holes (probably staggered because of the 
tight spacing) in the multiple-layer printed 
circuit boards and soldered in place by a 
wave-type soldering machine. Bendix attrib­
utes the increase in system density with 
these modules to the fact that connectors 
and mounting hardware virtually have been 
eliminated.

Fourth Package:
“Lowered” Single NOR

The final packaging progression seen by 
Bendix as being within the present state-of- 
the-art is a further compacting of the single- 
NOR by using highly miniaturized compo­
nents. But, rather than scrapping the elabo­
rate multiple-layer printed circuits being de­
veloped for current single-NOR, Bendix 
plans to keep the same general module size 
on the sides that touch the board and com­
press the module height as future components

Optional Terminals: Long or short leads for printed 
circuit application or hook type for standard 
wiring. Bracket, studs or straps also available 
for mounting.

Construction: Balanced armature construction, 
proven the best approach available feu resistance 
to extremes of vibration and shock, exceeding 
all present military specifications.

Environmental Characteristics: To meet all military 
relay specifications for components of this size.



permit. Thus the same connecting holes in j 
the board can be used. Meanwhile, with each 
lowering of the module height the boards 
themselves can be pushed closer together and 
the over-all computer “accordioned” down 
into a more compact unit. (See Fig. 4.)

An advantage of this “one-dimensional” 
miniaturization will be that heat-dissipation 
will be automatically taken care of by the 
cooling-fin action of the large fixed-dimen­
sion areas of the modules and boards. For 
this reason Bendix hopes to avoid going to 
forced-air cooling.

At Adage:

A Break With
Digital Packaging

AMISSILE-checkout digital multimeter il­
lustrates the special type of packaging 
appropriate to certain military ground-sup­

port and vehicle-mounted equipment and cor­
responding types of industrial installations.

Here, extreme miniaturization was not the 
overriding aim, though the space available 
was limited. The goal was an exceptionally 
rugged and maintainable package, since this 
type of equipment is useful only if it does its 
job with little fuss.

The decisions by the builder, Adage, Inc., 
Cambridge, Mass., which led to the unusual 
configuration and construction details of this 
package are noteworthy. They indicate a 
willingness on the part of the designers to 
discard standard concepts and to tailor the 
packaging to meet the rather special condi­
tions of the application.

The first step in Adage’s unfettered ap­
proach to this package was to eliminate the 
3-in. by 4-in. module size favored by the pro­
curing agency. Adage’s studies indicated that 
the over-all component density could not be 
achieved with modules this size. The con­
nectors, interconnecting wiring and module 
mounting hardware (the really critical items 
today) would take too much space.

Further, while the 3-in. by 4-in. modules 
might have been all right for digital cir­
cuitry, the precision analog amplifiers, which 
were an important part of this multimeter 
system, could not be conveniently broken 
down into such small modules. Noise and
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TRI-METAL ALSO SPECIALIZES IN 
THE FABRICATION OF BRAZED 
ALUMINUM AND STAINLESS STEEL 
HONEYCOMB SECTIONS. CALL OR 
WRITE FOR DETAILS.

1000’F ± 3
WITH OUR NEW QUARTZ HEATING ELEMENTS

Tri Metal Works, vacuum specialists since 1946, has taken 
another giant step ahead in high vacuum ovens with new 
low-mass quartz heating elements that insure temperature 
uniformity at 1000°F * 3°. (Temperatures up to 25OO"F 
available.) Other advantages include no temperature over­
ride, better uniformity, closer temperature control, cleaner 
system, linear heat-up and faster cool-down. For the finest 
in standard high vacuum oven equipment, dry boxes, pump-

1200

o ‘

ingsystemsorcustom fabrication contact Tri Metal Works, Inc. 
For a free detailed brochure write to TRI METAL WORKS 
INC. Industrial Division 1600 Bannard Street, East Riverton, 
New Jersey, or Phone 829-2000.
A PARTIAL LIST OF CLIENTS: RCA Western Electric Co Tullahoma Air Force 
Base General Electric Co Clevite Corp Union Carbide-Nuclear Div-Oak 
Ridge Burroughs Corp Princeton University University of Virginia F J Stokes 
Corp HW Butterworth-Div. of Van Norman Industries Dr ever Co Taber 
Instruments, Inc Monsanto Chern. Co Bendix Corp

TRI METAL WORKS INC
EAST RIVERTON, NEW JERSEY

CIRCLE 38 ON READER-SERVICE CARD
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Fig. 6. The casting was quite intricate but 
made up for this by simplifying other parts 
of the package.

stray capacitance effects militated against 
the fragmenting of the analog units among 
several modules.

Efficient use of the volume and more nat­
ural division of the circuitry both dictated 
the use of fairly large etched card modules.

ELECTRONIC DESIGN • October 25, 1961

Space Limitation Led 
To Novel Module Shape

Two problems remained: the form factor 
of the modular cards and provisions for 
shock and vibration in the module mounting. 
To achieve accessibility within the specified 
envelope (electronic equipment typically 
seems to have to fit into spaces left after 
nonelectronic engineers have laid out the 
structural aspects of the system), the module 
mounting axis had to be parallel to the short­
est envelope dimension. This resulted in an 
unorthodox module: a long, narrow, rectan­
gular shape with the connector centered on 
one of the long edges.

Because of the unusual module shape and 
size, there was the problem of how to “rack” 
or otherwise mount it. The solution was to 
merge the rack and housing into one integral 
casting. The racks were formed by recesses 
cast into the inside of the housing. Another 
recess was cast into the back of the housing 
so that the cabling leading to the connectors 
would usurp little of the internal volume.

The photographs show the complexity of 
the casting. However, the photographs also 
show that there was little space left for any 
other module-board mounting method.

Housing and Cover Made 
Of Aluminum Sand Casting

The housing and its cover were thin-walled 
aluminum sand castings. In the housing cast­
ing can be seen the grooves for card modules 
and inter-module shields. Note the cast-in 
crenellations, which provide bearing surfaces 
for the insert-extract levers mounted on the 
front corners of the modules.

The connectors are fastened to the pads 
cast in the rear of the assembly. A rear plate 
provides access to the connector taper pins. 
A self-storing chassis extender permits ac­
cess to all the components for in-system 
checks of the boards.

The levers on the front corners of each 
module permit the boards to be inserted and 
extracted with low manual forces and with­
out additional tools.

Adage points out that the surface area on 
the modules available for components is a 
high fraction of the total area within the

Fig. 5. Unusually shaped modules for the 
analog amplifiers. The middle unit is an ex­
tender for in-place checkout.

Fig. 7. Final assembly, with the cover off. 
Note ground planes and extender storage.



housing. The firm says that reasonably high
component density was achieved in this case
without going to high-density techniques,
such as cordwood, which compromise com­
ponent accessibility.

Bourns Resiston' Carbon Potentiometers NUMBER 19—NEW PRODUCT SERIES

Now Available in Any Trimpot* Configuration

One of the Newer Materials
Used to Damp Vibrations

The valleys cast into the rear inside sur­
face of the housing (barely discernible in the 
photo) and in the inside of the door are lined 
with an energy-absorbent elastic material 
selected for its vibration-absorbent charac­
teristics. When a module is inserted, its back 
edges on either side of the connector push
into one of these valleys and compress 
elastic slightly.

W hen the cover is closed and secured 
long front edge of the card between

the

the 
the

levers also compresses its valley. The elastic 
linings press the back and front of the mod­
ule boards together, holding the boards tight­
ly in place and accommodating to any toler­
ance differences. As with the other card 
mounting features, this anti-vibration func­
tion takes up very little of the precious enve­
lope volume.

The energy-absorbent cushioning provides 
an efficient means of overcoming the suscepti­
bility of the large unsupported cards to be­
come sounding boards. Usually, large boards 
of this sort must be either supported at many 
points by a rigid metal frame, which moves 
the resonant frequencies to higher frequen­
cies where the board is “lossy” enough to 
prevent large, persistent vibration ampli­
tudes, or the module is isolated from mechan­
ical energy in its range of resonant frequen­
cies by shock mounts or vibration isolators.

But both of these techniques are space con­
sumers. The cushioning approach is more 
effective, Adage said, because it gives the 
energy transmitted to the boards some other 
place to go rather than “fanning the air” and 
fatiguing the component leads.

Adage said that despite the apparent com­
plexity of the casting and the unusual module 
configuration, the packaging was designed 
and reduced to hardware in four months 
after the award of the contract. It was 
turned over to the customer one week after 
the promised delivery date and has since 
performed well electrically and mechanically 
in acceptance tests.

This package demonstrates that the elec­
tronics industry need not blindly follow the 
space-oriented designs, whether they need 
extreme miniaturization or not.

Use Them up to 150 C—They’re 
Twice as Stable as Competitive Units!

Whatever carbon potentiometer type or configuration you 
need, Bourns can now fill it with Trimpot Resiston models 
— potentiometers incorporating the exclusive carbon-film 
element that virtually eliminates problems of heat and 
humidity. Most models operate at temperatures to 150°C 
and under cycling humidity conditions with only half the 
resistance shift of ordinary carbon potentiometers
All units feature infinite resolution and standard resistances 
up to 1,000,000 ohms. Check the expanded selection below. 
It offers you eight ways of obtaining high resistance values 
and infinite resolution without sacrificing reliability. You can 
get the exact environmental specs you need, and you can 
find the right price range for your budget. Write for complete 
data and list of stocking distributors.

General-Purpose Resiston® Carbon Trimpot® 
—Model 215. Operates to 125’C / L, S. P ter­
minals / '4 watt / 20K to 1 Meg Unsealed.

Humidity-Proof Retiston Carbon Trimpot — 
Model 235. Operates to 125*C / L, S, P termi­
nals / >4 watt / 20K to 1 Meg. Sealed. Meets 
Mil Specs for cycling humidity..

tvi/Oi i fvs

High-Quality, Low Cost Commercial Carbon 
Trimit®— Models 272, 274, 276. Operates to 
85’0 / L, S. P terminals / 0.2 watt / 20K to 1 
Meg. Unsealed.

I
-BO* c

J4-lnchLong Carbon Trimpot —Model 3001. 
Operates to 150*C / P terminals / 0.2 watt / 20K 
to 1 Meg. Sealed. Meets Mil Specs for cycling 
humidity.

High-Temperature Humidity-Proof Resiston 
Carbon Trimpot-Model 3011. Operates to 
150’C / L. P terminals I >4 watt / 20K to 1 Meg 
Sealed. Meets Mil Specs for cycling humidity.

High-Temperature Humidity-Proof Resiston 
Carbon Trimpot —Model 3051. Only .19" wide. 
Operates to 150*C/ L, S, P terminals / *4 watt / 
20K to 1 Meg. Sealed Meets Mil Specs for 
cycling humidity.

Write for complete data and list of stocking distributors

Extra Low-Cost Commercial Resiston Carbon 
E-Z Trim® Potentiometer —Model 3068. Oper­
ates to 85*C / S, P terminals / 0.2 watt / 20K 
to 1 Meg. Meets Steady-State Humidity Specs 
Less than $1 in production quantities.

'4" Square Resiston Carbon Trimpot — Model 
3251. Operates to 150*C / L, P, W terminals / 
*4 watt / 20K to 1 Meg. Sealed. Meets Mil 
Specs for cycling humidity.

KEY TO TERMINALS 
L—insulated stranded leads 
W —uninsulated wires 
S—solder lugs 
P—printed circuit pins

Manufacturer: Trimpot® potentiometers; transducers for position, pressure, acceleration. Plants: Riverside Calif.; Ames, Iowa; and Toronto, Canada
CIRCLE 39 ON READER-SERVICE CARD
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Some Product Solutions—
At AMP:

Getting Into the Design Act

AMP INC’s MECA interconnection sys­
tem has been available for over a year.

Since it is intended as an all-encompassing 
answer to the “interconnection problem,” 
Electronic Design checked the reactions of 
several engineering-project groups, which 
have been evaluating it and are starting to 
incorporate it into some of their systems.

The applications of two of these project 
■ groups, one at the National Bureau of Stand­

ards and the other at the Federal Systems 
Division of International Business Machines 

Corp., were quite diverse. The group at the 
National Bureau of Standards is using 
MECA for some of its small data-logging sys­
tems in connection with potted soldered cord­
wood modules. The group at IBM is using 
MECA for a satellite application in connec­
tion with welded modules.

MECA Termed Good
For In-Use Maintenance

MECA was chosen for the NBS data sys­
tems for the ease with which the modules 

can be plugged in and out, one of the engi­
neers on the project told Electronic De­
sign. It was felt that the critical module-to- 
side-rail rib connection in the MECA system 
was adequate electrically and that the plug­
gability that stemmed from this connection 
more than made up for the fact that solder­
ing the “cordwoods” directly to the mother­
board probably would have been the most 
reliable method.

The NBS engineer said the criterion was 
not so much just the MTBF (mean-time-

How Does MECA Function?

FEMALE

USER'S CIRCUIT

SOLDERED

WELDING POST

Whether one cares for AMP’s MECA 
system or not, it is worth analyzing since 
it represents the first “commercialized” 
interconnection scheme. Certainly those 
hoping to come up with a better all- 
encompassing scheme should first appre­
ciate what has been attempted in MECA.

The diagram shows the essential elec­
trical and mechanical energy-flow paths. 
The elements called out by numbers trace 
the flow of an electrical signal out of 
the user’s circuit module to the mother­
board connector. The elements called out 
by letters trace the progression of the 
mechanical support loads for the user’s 
circuit module out to the chassis supports 
for the motherboard. (The thermal paths 
also could be traced in this manner, but 
would be more complicated since they 
would be a combination of the two above 
paths as well as the air around the 
module.)

Note how many of the MECA members 
serve dual mechanical-support and elec­
trical-communication functions. This is 
the secret of efficient packaging. For ex­
ample, all the ribs mechanically tie the 

siderails to the motherboards. By virtue 
of their friction connection to the female 
connectors on the plastic containers the 
ribs also hold the containers down in their 
“corrals.” The long wiping action gives 
this critical joint its reliability.

Electrically, if the female connector on 
the module is tied to the user’s circuit in­
side the container, the same rib will carry 
a signal from the cell to any siderail con­
ductor or any motherboard circuit with 
which one of the rib’s tines makes contact.

Also, consider the MECA system from 
a “value-analysis” point of view. Note 
that, although it is a three-dimensional 
system, it is built up mainly of easy-to- 
manufacture-and-modify two-dimensional 
elements. Both the siderails and mother­
boards can be mass-produced in special 
configurations for special applications. 
The one three-dimensional element in the 
MECA system, the plastic circuit con­
tainer, also is perhaps the most uniformly 
repeated element in the system and there­
fore can be standardized and economi­
cally mass-produced by plastic molding 
machines.

ELECTRONIC DESIGN • October 25, 1961



between-failure) but the amount of time 
spent in trouble-shooting to get the system 
back in operation, after a failure.

As for the structural integrity of the 
MECA system, the NBS man recalled that 
the parts of the first evaluation kit had 
looked flimsy enough when he received them 
in knock-down form. But, once assembled, 
they produced a surprisingly sturdy result. 
The fact that MECA’s side rails are anchored 
at right angles to the main motherboard 
increases that board’s moment of inertia and 
helps it to carry beam load without deflection, 
he said.

The engineer said that for this NBS appli­
cation his group will plug the motherboards 
in vertically, but he is not worried about the 
side-mounted modules working loose. The 
MECA system is replacing four layers of 
printed circuitry which did not permit un­
plugging the modules.

Potting in the NBS project is being ac­
complished by first metering an amount of 
resin into the MECA cells, then pushing in 
the cordwood circuit modules.

Environmental Tests Indicate
MECA Acceptable for Satellites

The satellite for which IBM is readying a 
MECA-packaged electronic system is NASA’s 
OAO (Orbiting Astronomical Observatory). 
In this case MECA will support and inter­
connect a sophisticated data collection, stor­
age and control system, which must last one 
year as it directs and records the observa­
tions made by the satellite’s telescope and, 
upon ground command, transmits back to 
the earth.

The engineer in this group contacted by 
Electronic Design said the project has put 
MECA packages under rigorous environmen­
tal tests. (While the OAO may have a fairly 
serene mechanical environment as it orbits 
in space—except for thermal stresses re­
sulting from alternate sunlight and shadow 
—during the boost into orbit it will of course 
have to withstand the thrust g of the booster 
as well as the intense vibration caused by the 
rocket engine’s “noisy” burning.)

This engineer said the MECA cubes had not
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“walked” out of their friction connections 
during 100 g at up to 2,000 cps. This has 
lead him to believe that no hold-down is 
necessary. (However, for this application 
more module connections than usual—24— 
are used, some of these being only mechani­
cal and not serving as electrical paths).

But to arrive at a more rugged over-all 
package, the 8-in. by 11-in. motherboards, 
each supporting 54 MECA cells, will be com­
pressed together into 12-layer groups with 
sheets of Mylar between for insulation. Sili­
con sponge had been tried but found to per­
mit too much “travel” under vibration.

Reliability Control
Stressed in Production

Why was IBM willing to pay the weight 
and reliability penalties that would accom­
pany even the best of any “pluggable” sys­
tem like MECA for equipment that will 
spend its year of life in a satellite beyond 
maintenance? With complicated systems the 
“time-and-place” where maintainability real­
ly is needed is when the system is being built 
up on the factory floor, Electronic Design 
was told. IBM has found that good circuit 
units go bad just due to handling as they go 
down the production line and as the system 
to which they are attached is checked out and 
readied for the countdown. Even if this were 
not so, engineers have been known to change 
their minds and only an interconnection sys­
tem that permits adjustments and improve­
ments is realistic. (In this connection Harry 
Wasiele of AMP says that he sees no reason 
why universal logic system breadboards can­
not be made out of MECA).

The MECA package for the OAO is some­
what different from other MECA units. The 
“U”-shaped female connectors recessed into 
the cell sides are extended up to form welding 
posts for the all-welded OAO circuits. These 
posts are kept below the side-rail height by 
cutting down the cell sides.

The ends of the OAO MECA cells are full 
height and when a Diallyl Pthalate cap is 
put over the cells the result is an even surface 
along the top of each string. (The cost of 
having molds made for special modules is in

Designing With MECA

AMP’s John Shue breaks down a cus­
tomer’s computer logic diagram for MECA 
packaging. AMP has been doing some 
“free” engineering of this sort for poten­
tial customers who have reasonably prom­
ising applications for MECA. As the close­
up of the layout worksheet, which AMP 
has developed for MECA, shows, AMP
has developed a way of indicating 
three-dimensional connections in two 
mensions. The siderail connectors are 
picted by the vertical lines while 
dashed horizontal lines represent 
printed circuits on the underside of

the 
di- 
de- 
the 
the 
the

motherboard. AMP says this approach re­
duces MECA applications to routine.
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New MECA Developments

At Cornar
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flexible-circuit connector and a com- 
computer push-button assembly are 
recent developments observed by

company said some eussign. Also,

Electronic Design in AMP’s MECA en­
gineering development group. The flexible 
circuit connector makes use of the long 
over-travel connections developed for the 
MECA cells. The computer push-button 
assembly uses just about all the elements 
of the MECA system but rearranges them 
to accommodate lighted push-button 
switches. AMP says that this assembly is 
more reliable and easier to maintain than 
previous switch assemblies.

This was a military relay already under 
manufacture by Comar Electric Co., Chicago. 
The problem was that many connections had 
to be made in the small area between the 
relay-contact assembly and the connector 
plug. Originally, Comar had been producing

IN THE flood of new products that prob­
ably will continue as long as the revolu­
tion in electronic packaging persists, the de­

signer should be alert for products that may 
“save” bad designs.

The following is a case history of a design 
good enough in every way except one: it al­
most defied efforts to produce it.

One user estimated that MECA adds 
slightly more than $1 to the cost of a circuit 
module. That is, if a circuit module cost $16, 
packaged in MECA it would cost about $17. 
This would be for orders of a thousand 
modules, he said. AMP’s official viewpoint is 
that for orders of 10,000 cells and over the 
per-cell cost should be 50^ to 75^, depending 
upon the number of cell contacts.

Both the users agreed that interconnection 
systems such as MECA and multiple-layer 
printed circuit boards have not entirely 
solved the interconnection problem. What 
they have done is push the problem around a 
bit, making the real interconnection culprit 
the connector by which the motherboard sub­
systems are inserted into the system wiring. 
The more circuitry is crowded on mother­
boards, the more the motherboard connector 
becomes the weak link.

This engineer estimated that, once a firm 
accepts MECA as the way to do a packaging 
job, it can speed the design procedure by 
some 25-30 per cent. The IBM project has 
developed its own method of reducing logic 
diagrams to MECA. The problem is to get 
used to the fact that, with the side-rail con­
nections the designer has a true third wiring 
dimension. IBM’s method uses an IBM 7090 
computer to automatically decide the MECA 
interconnections.

tomers have been asking for “upside-down’ 
modules with circuit identifications silk 
screened on.)

•Flushed’ Coating Replaces 
Solid Potting In Circuits

Instead of solid potting, a “flushed” coat­
ing is used for the circuits housed in the cells. 
A silicon-phenolic resin is poured into the 
cells, with the circuit modules in place, and 
then drained out. What is left clinging to the 
parts hardens and affords extra strength at 
less weight than a solid potting. However, 
an RTV (room-temperature-vulcanizing) sil­
astic will be used for those few higher- 
powered modules in the system with heat 
dissipation problems.

The only complaint the engineer at IBM 
said he has against the MECA system is that 
he thinks MECA should either have more 
side-rail conductors or should go to multi­
layer printed circuit motherboards. (AMP, 
however, said the IBM circuit, possibly be­
cause it has higher circuit density per module, 
represents an unusual case. It is the only 
application that has had to resort to printed 
circuitry on both sides of the motherboard.)

In summary, this user said that MECA 
was chosen because, of all the “pluggable” 
systems available, it appeared to offer most 
regarding weight, volumetric efficiency, and 
reliability.
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For more information on FC-75 and FC 43 write 
today, stating area of interest to: 3M Chemical 
Division, Dept KAR-101. St Paul 6, Minn.

These unique dielectric coolants possess unusual 
properties that can prove advantageous to the 
designer of electrical devices and instruments, as 
well as to the manufacturer Increased range of 
operating temperatures, improved heat dissipation 
which permits miniaturization, and greatly in­
creased protection from thermal or electrical over­
load are possible with their use.

FC-75 and FC 43 have nearly equivalent heat capac­
ities in the liquid and gaseous states.

FC-43 
40KV

FC 75 
35KV

FC-75
-100 F.
212° F.

FC 43 
-58° F. 
340° F.

0 65 mm 
750° F.

Inert

Pour Point
Boiling Point
Density
Surface Tension (77° F)

(dynes cm)
Viscosity Centistokes 
Thermal Stability 
Chemical Stability 
Radiation Resistance

600° F. 
Inert

Electrical Strength
Dielectric Constant

(1 to 40 KC (a 75° F)
Dissipation Factor

(1000 cycles)Electrical resistance welding 
of tubing has been greatly im­
proved by 3M Brand FC-75 
Inert Fluorochemical Liquid 
Coolant. The Yoder Company 
has introduced a welding 
transformer using FC-75 that’s 
only ' i as large as previous 
models—yet can raise tube 
output as much as 60% !

The original water-cooled 
transformer required hoses, 
seals, and pumps: FC-75 elim­
inated these accessories. One 
water-cooled transformer was 
a 3 foot cube in size. The new 
comparable transformer now 
measures only 9" x 21" x 36"! 
The transformer primaries and 
cores are submerged in FC-75. 
As heat builds up, the coolant 
liquid vaporizes, carries heat 
to the transformer case, con­
denses, and returns to the 
liquid state.

FC-75 and FC-43 are non-explosive, non-flam­
mable, non-toxic, odorless and non-corrosive. 
FC-75 is stable up to 750 F„ FC 43 to 600° F. Both 
are completely compatible with most materials . 
well above the maximum temperatures permissible 
with all other dielectric coolants Both are self­
healing after repeated arcing in either the liquid or 
vapor state.

A secondary conductor sys­
tem is eliminated, secondary 
impedance is greatly reduced, 
and current travels directly 
from the transformer to the 
electrode. For example, on 
one size, amperes are up from 
41,000 to 51,000, increasing 
performance. Less input, 
smaller generator, motors and 
starters are required.

With FC-75 coolant, the 
Yoder Transformer can be 
pushed to capacity, with safe 
internal temperatures of 300° 
F! Corrosion and short cir­
cuiting are practically impos­
sible. Units designed to take 
advantage of FC-75 coolant 
offer you compactness, more 
efficiency and less mainten­
ance. See the Properties Pro­
file for full specifications. And 
write us today for more infor­
mation on FC-75 and FC-43.

miNNESOTA [TUNING E MANUFACTURING CD 
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No hoses, seals or pumps! FC-75 
Coolant helps reduce’cube"of 

new welding transformer by 75%

change (a change <g}
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The cost of miniaturization

20% more connections same

The Amphenol Wire-Form contact at work 
Multi-purpose Strip Connectors (A) connect 
modules to chassis; Micro-Rac Connectors 
(Bl connect chassis to cable assembly

Acting like four spring fingers, Wire-Form 
beryllium-copper beam sections assure - low 
resistance connection {.0025 to .0030 ohm) 
even after 1,000 insertion-withdrawal cycles.

To answer the need for an econom 
ical inicro-miniature rack and panel 
connector, the Micro-Rac was un­
veiled. Space-saving Wire-Form con 
tacts and an integral-body-dielectric 
construction made it possible to |>ack

Trends can be overpowering. Once 
established, they're tough to reverse.

lake the cost of miniaturization, for 
example. As electronic packages get 
smaller, price tags get bigger No one 
seems surprised It s a trend.

There's a reason, of course. Tiny 
things are hard to build, especially with 
in space-age reliability requirements.

Amphenol designers decided that if 
ever a trend needed reversing—it was 
this one.

"How" was another question. They 
knew that conventional miniaturized 
pin and socket connectors were about 
as small as they were ever going to be. 
The spring member in the female con­
tact (necessary for a snug, low-resis­
tance connection) took up valuable 
space and set a lower limit for practical 
center-to-center contact spacing. The 
spring was obviously holding up prog 
ress in miniaturization. It had to go.

So, it went

►Amphenol designers developed the 
Wire-Form Poke-Home* contact, a 
male contact that supplies its own ten­
sion and can be crimped or welded 
before assembly. Overnight, contact 
spacing plunged from .175 inch to .100 
inch. And, best of all, the new contact 
w'as less costly to manufacture. (It's 
built on automatic equipment)

The trend reversal was wrell on its 
way. Amphenol designers had a new 
contact the next step: putting it to 
work in connectors.

space—and at nearly half the previous 
cost As for reliability, after 1,000 re 
peated insertion and withdrawal cy­
cles, the Micro-Rac retained its orig­
inal low1 resistance characteristics.

►Next came the Strip Connector, six 
inch lengths of Lexan* plastic with 
contact holes on .100 inch centers. A 
do-it-yourselfer s delight, strips can be 
cut and stacked to suit hundreds of 
applications where a connector is a 
must —but for which no other eco­
nomical connector exists. Example: 
strips can be stacked to form micro­
miniature programming boards or in­
strumentation terminations. They also 

• Registered TM General Electric Co.

can be used as economical tape cable 
connectors, modular connectors, logic 
card connectors, to mention a few.

Wire-Form contacts can be used 
separately, too. Example contacts can 
be crimped or welded to modules and 
plugged into special eyelet type re­
ceptacles on printed circuit boards. 
Non-modular components, such as 
transistors, become pluggable by crimp 
ing Wire-Form contacts to their leads.

And that was that. The trend 
was reversed.

►If you would like more information 
about Wire-Form Poke-Home contacts. 
Micro-Rac 52- and 104-contact rack 
and panel connectors. Strip Connec­
tors (or any Amphenol Connector for 
that matter) call your Amphenol Sales 
Engineer. Or, write to Dick Hall. Vice 
President, Marketing, Amphenol Con­
nector Division, I830S. 54th Avenue, 
Chicago 50, Illinois.





Bendix Craftsmanship at work for you

Red Bank Division
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BENDIX* SPARK GAP TUBES SPECIALLY DESIGNED TO PROTECT RADAR AND OTHER ELEC­
TRONIC CIRCUITS These versatile tubes do two major jobs in electronic circuits: first, protect 
radar and other electronic circuits against voltage overload, keeping high voltage surges from 
getting through to damage circuit components; second, act as a “triggering” switch in such 
applications as jet ignition systems. These tubes pass high currents with relatively low 
voltage drop, handle high voltages in small space. If this spark gap line—ranging from 750 V 
to 50 KV DC breakdown voltages—doesn’t meet your needs, we’ll design and produce 
special units for you. Write for details. Electron Tube Products, The Bendix Corporation, 
Eatontown. N. J. Export Sales: Bendix International, 205 E. 42nd St., New York 17, N.Y.



FASTER AND SIMPLER PRODUCTION-RUN TESTS

WITH NEW DIGITAL READOUT OSCILLOSCOPE

Fig. 8. Redesigned relay assembly: connections had 
been made by tedious point-to-point wiring and then, 
unsuccessfully, with a printed-circuit board. The flexible 
circuit made of thin etched copper wires embedded in 
Teflon folds into the relay assembly between relay 
contacts and base.

this was reliable, it was a tedious, costly 
manufacturing procedure.

To cut the time needed to make con­
nections, Cornar turned to a printed-circuit 
board with a standard dielectric. While this 
did eliminate the need for time-consuming 
individual connections between the relay 
and plug, the printed-circuit board created 
some problems of its own.

Printed-Circuit Board Lifted 
Production—And Reject Rate

With hand-wiring, Comar had been pro­
ducing 3.8 relays per hour with a rejection 
rate running between 7 and 8 per cent. With 
the printed-circuit board, Comar’s produc­
tion rate was substantially increased but so 
was the rejection rate. Rejections soared to 
a prohibitive 20 per cent. The problem was 
that the printed-circuit dielectric began to 
burn during the soldering operation. This 
not only caused problems during soldering 
but later also caused operational problems 
when the temperature inside the relay rose 
to over 100 C. The outgassing from the PC 
board’s dielectric would contaminate the re­
lay contacts and produce high-contact resist­
ance.

The new product that “saved” Comar’s 
relay was a Teflon-encapsulated flexible 
printed-circuit board by Garlock, Inc., Pal­
myra, N. Y.

The known temperature inertness of 
Teflon not only eliminated the burning of 
the dielectric and the outgassing during 
high-temperature operation, but, according 
to Comar, also made it possible for them to 
automate their soldering operation by pass-

DIGITAL READOUT of time differences 
to 50 picoseconds.
DIGITAL READOUT of pulse risetimes 
to one-half nanosecond.
DIGITAL READOUT of pulse amplitudes 
to 2 millivolts peak-to-peak.

With a Tektronix Readout Oscilloscope you can check production­
run units faster and easier—for simultaneously with the analog 
display on the 5-inch ert, you have a digital presentation on the 
automatic computing programmer.

You set the program once for all successive similar measurements.

For each quality-control check, you merely read the up-to-4-digit 
decimal units of actual measurement.

Indicators light to designate the readout status—whether in the 
preset-limit range, below it. or above it.

In a typical application such as transistor-switching-time measure­
ments. you can read directly such characteristics as the delay, rise, 
storage, and fall times; the total turn-on and turn-off times; the 
width of pulse A and pulse B; and time and amplitude between two 
selected points on either or both waveforms. You know immediately 
by the digital presentation and indicator lights whether or not the 
item tested has met specifications.

Tektronix, Inc. P. O BOX 500 • BEAVERTON, OREGON /

TEKTRONIX FIELD OFFICES: Alt uqu( r : je, N Mex • Atlanta, Ga • Bi ' ■■ are ' m - Md • B ‘ . ■ ■ ¥ • Ma - - • tí./* i \ \ ’ • C i j ■ (Part R j.> ■ I i »Cleve ri. Of ■ • Dallas. Texas • Dayton. Ohio
• ‘-'y * 1 • f* ' -r v n? ' 7 ’ • F • c * r 4 • ac r . h j • rd ,r )0< < I* • Kr •$ ( •, (7 0 Kart • L ■ . )• • • C lUL Area (East Los Angeles

Er • > • west Los Angeles) •?/<'> h . t/— » Montreal, C ebi Canada « New v ty Area All........ j. « Stamford, { . - . n- - N4.) * Qrlandoc Fla. • Philadelphia, Pi. « Phoenix (ScolUMfofol Afk, 
• '• r-u. Crig • Poyghhaepsie. N *■ • Swi Dfogok CaUt. • San FratC SCO, CS ’- An I (I ifoyatte Pa 3 Ail - • Sa&tle, WMt. • Syracuse, N.Y. • Toronto (Wlttowdafo) Ont. Canada • Washington. D.C (Annandale. Va.). 
ENGINEERING REPRESENTATIVES: Kf Hawa
European and African countries, the countries of Lebanon and Turkey, please contact TEKTRONIX INTERNATIONAL A.G., Terrassenweg IA, Zug. Switzerland, for the name of your local engineering representative. 
Other Overseas areas, please write or cable directly to Tektronix. Inc., International Marketing Department, P. O Box 500, Beaverton, Oregon, U S A. Cable: TEKTRONIX.

On a production line, in a laboratory, or for sustained testing 
programs, the digital readout convenience of a Type 567 can speed­
up and simplify measurement of pulse amplitudes and time incre­
ments between percentages of selected amplitude levels on an 
absolute or relative basis. In addition, you can also measure pulse 
amplitudes and time increments on differential signals between A 
and B inputs.

To achieve this faster and simpler approach to precision measure­
ment, the Type 567 incorporates many features new to an oscillo­
scope. In the automatic computing programmer, for example, some 
of these new features include: positionable measurement-reference 
zones, automatic normalization, zone-intensity markers, automatic 
and manual start-timing and stop-timing systems, preset-limit selec­
tor and indicators, provision for external programming. These fea­
tures—and others in the two sampling plug-in units and the oscillo­
scope itself—enable the new Type 567 to greatly increase your 
measurement proficiency.

Type 567 Readout Oscilloscope (without plug-ins). . $ 700

Plug-In Units include:

Type 3D1 Digital Unit (Automatic Computing Programmer) $2500
Type 3S76 Sampling Dual-Trace Unit . . $1100
Type 3T77 Sampling Sweep Unit.................... $650

U.S. Sales Prices, f.o.b. Beaverton, Oregon

For complete information about the characteristics and 
capabilities of this new Digital Readout Oscilloscope, please 
call your Tektronix Field Engineer.

Mitchell 4-0161 • TWX-BEAV 311 • Cable: TEKTRONIX

SEE THE TYPE 567 AND OTHER NEW TEKTRONIX INSTRUMENTS AT NEC, BOOTH 503, 507
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'interim' packaging

Installed Qost
I C Installed Cost . . . not the 

initial cost of eyelets, but 
the total cost when the eye­
lets have been installed in 
your product.

and here’s JUST ONE 
of the ways UNITED 
helps you cut IC:

ing the whole assembly into an infra-red 
oven. (The PC boards burned up when this 
was attempted.)

The oven-soldering was an interesting 
production innovation in itself. The flexible 
printed-circuit pads, two per relay, were 
positioned within the relay with a small ring 
of solder on each connection and carried 
through the oven on a moving asbestos belt. 
Because all of the parts were simultaneous­
ly raised to soldering temperatures in this 
process, Comar said, cold solder joints were 
completely eliminated and the production 
rate was increased by 400 per cent. The re­
jection rate for the relays now is less than 
1 per cent.

Life tests showed that the new relays with 
the flexible Teflon circuits continued to meet 
the military specification on contact resist­
ance and drop-out rates after 20 million 
cycles.

REDUCED DOWN-TIME!

for all the

JU
dollar facts

United's complete lines of Eyelets, Eyeleting Machines 
and Setting Tools are engineered and produced to 
work together as a coordinated team. This—plus the 
uniformly high quality and accuracy of United Eyelets 
—insures fast, efficient production, with costly jams, 
stoppages and reworks cut to a minimum. In addition, 
United’s system of Standardized Eyelets (with only 7 
sets of tools needed to set all 65 sizes) greatly reduces 
down time for tool changes. Delays caused by tooling 
lead-time are virtually eliminated, because Standard­
ized Eyelets do away with the need for special eyelet 
sizes and tools.

■ ■ that show how United can help you cut Installed 
Costs through lower engineering costs (and through 
lower tooling, down time and acquisition costs), ask 
for your free copy of the new bulletin "Eyelets and 
Price Buying.” Simply phone the United office in your 
area or write direct to Fastener Division, United Shoe 
Machinery Corporation, 2052 River Road, Shelton, 
Connecticut.

If
Fastener Division

United Eyelets
UNITED SHOE MACHINERY CORFORATION Shelton*Connecticut

MANCHE* ATLANTA. OA. • CHICAGO, ILL. • CINCINNATI. CLEVELAND ANO COLUMRUE. OHIO • DALLAS, TEXAS • HARRIIRJRO, RA. • JOHNSON CITY. N.T. • LOS ANOELES, 
CALIF. • LVNCHRURS, VA. • MILWAUKEE. Wise. • NASHVILLE. TENN. • NEW TORK. N.T. • RHILAOCLRHIA. RA. • ROCHESTER. N.Y. • ST. LOUIS. MO.
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Fig. 9. Relays are placed on asbestos conveyor belt 
which carries them into the oven for automatic solder­
ing. The Teflon in the flexible circuit is able to with­
stand the temperatures needed for soldering. The first 
relay in a batch would be soldered in 45 sec and then 
would be followed by a stream of relays coming 
through back-to-back.

ELECTRONIC DESIGN • October 25* 1961



"Methods in Transition"
At Hull:

E NGINEERS interested in practical av­
enues for advancing circuit packaging

should keep up with the manufacturing meth­
ods being used successfully by component pro­
ducers. The tendency has been for methods 
first used in making components to be applied 
later to advancing circuit packaging.

Welding is perhaps the best known ex­
ample. It has been used for many years for 
fabricating assemblies inside vacuum tubes 
and now is giving vigorous competition to 
soldering for making circuit connections.

But some of the lesser known techniques 
in component manufacture also should be 
studied by packaging engineers. Take, for 
instance, the machine-molding of plastics. 
One of the newer processes in this field is 
the epoxy encapsulation of resistors, capaci­
tors and choke coils in transfer-molding ma­
chines. Diodes (and even transistors) also 
are being encapsulated in this manner.

To gain an appreciation of the difficulties 
faced by an engineer in using transfer­
molding techniques for encapsulating circuit 
assemblies and to learn how to go about de­
signing a circuit for encapsulation by this 
method, Electronic Design visited the 
Hull Corp., Hatboro, Pa.

Here Hull’s small model shop was working 
the bugs out of a fairly large (5-in. diam.) en­
capsulation of a copper coil. We were told 
by John Hull, vice president, that a few 
companies had begun to investigate circuit 
encapsulation by this method and that it 
would be justifiable if the demand for a cir­
cuit reached 5,000 units within a three­
month period.

The process has been made feasible by the 
development of epoxy molding powders that 
become “syrup-thin” under heat and thus 
can be “transferred” under pressure into in­
tricate mold cavities.

The beauty of the method, Mr. Hull says, 
is that once a production line has been tooled
up (the mold costs run from $300 to 
000 for single-cavity molds, to $5,000 
complicated multiple-cavity molds and 
molding machines run in the order of

$1.- 
for 
the 
$7,-

000), as many as 20,000 to 25,000 parts per 
week can be encapsulated by a single ma­
chine and operator. The costs per unit for 
small parts, such as diodes and capacitors, 
can be less than as compared to 2^ each 
for cup-and-pellet hand potting. ■ ■

LindeÄNews
Polish semiconductors scratch-free 
with 99.98% pure alumina powders

Photo at left: A typical as lapped silicon wafer, showing edge chip, prior to 
finishing. (Magnified 42.\) Right: Complete polishing wilh 1 INDE alumina 
abrasives leaves edge of silicon and wafer scratch-free. (Magnified 144X).

The surfaces of the semiconducting wa­
fers used in the new high-speed mesa 
switching transistors and planar diodes 
must have a superior surface finish, flat­
ness. and parallelism—prior to final etch­
ing and diffusion. This effect is now' 
being achieved in full production with 
high-purity alumina abrasives produced 
by Linde.

Three particle sizes
Three basic particle size ranges of alu­
minum oxide powders suitable for pol­
ishing silicon and germanium wafers 
are available for this application, as well 
as many others. The difference in size 
and hardness, as listed below, give these 
99.9Xf7 pure powders their individual 
properties.

TYPE 0.3A TYPE 0.05B TYPE 1.0C
Formula ALO» ALO» ALO»

(Alpha) (Gamma) (Alpha)
Crystal Hex. Cubic Hex.

System
Hardness, 9 8 9

MOHS’
Size, 0.3 0.05 1.0

Microns

Type 1.0C is used to remove stock from 
surfaces that are rougher than 6 micro- 
inches rms; Type 0.3A for preliminary 
polishing, and Type 0.05B for final pol­
ishing of the wafers.

In the initial stages of junction tran­
sistor or diode production, the powders 
can he used for preparing metallo­
graphic cross-sections of the assemblies 
according to standard methods on a 
horizontal polishing wheel. Far semi­
conductors. L1NDE has developed sev­
eral adaptations of standard techniques.

Extremely uniform
LINDE Types A. B. and C alumina pow­
ders are chemically prepared and have 
an extremely uniform ultimate particle 
size which obviates any further leviga- 
tion before use. Bv simple reference to 
a specific lot number, succeeding pro­
duction lots can be ordered with abra­
sive properties tailored to an individual 
application.

For data on semiconductor and other 
critical polishing, check the coupon.

Flame-Plated tungsten carbide 
coatings precision-finished

Tungsten carbide coatings, applied with 
the Ijnde Flame-Plating process, are 
being used successfully on hundreds of 
precision parts because the coatings 
are well suited for finishing down to 1 
microinch rms.

Most frequently used precision grind­
ing equipment is diamond wheels, re­
sulting in lowest overall cost on ordi­
nary cylindrical and flat work. On many 
contour grinding jobs, special grades 
of silicon carbide wheels will do the job, 
eliminating the high cost and lack of 
precision associated with shaped dia­
mond wheels. Diamond-abrasive lap­
ping techniques give high finishes.

Get complete data on Flame-Plating 
precision parts—send the coupon.

Plasma-Plate process applies 
thin dielectric coatings

Next time you need u low-cost, thin 
dielectric coating for cathode cups, con­
sult Linde Company. LlNDE's Plasma- 
Plate process has economically put alu­
mina insulation coatings on molybde­
num cups, and has even built structures 
on mandrels—for example, the grid cage 
show n below. This inert gas process can 
apply refractory metals melting up to 
7100°C., also metal carbides, borides, 
and oxides, to a variety of base metals. 
Discuss your requirements with us. For 
further information, check and send the 
coupon.

Tungsten grid cage —intricate structure built 
up on mandrel using the Plasma-Plate process.

CHECK-CLIP COUPON—ATTACH TO BUSINESS LETTERHEAD

I inde Company, Dept. ED-104
270 Park Avenue
New York 17, N.Y.

Please send details on the items checked:

C 1 INDE Alumina Abrasive Powders 
□ I inde Finishing of Flame-Plated Parts

UNION 
CARBIDE

UNDE 
COMPANY
"Linde” and “Union Carbide" are registered

□ I.INDE Plasma-Plated Dielectric Coatings trade-marks of Union Carbide Corporation
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How to Use SCR’s in Power Supplies
In the first part (El), Oct. 11, p 16) the author 
described what he thinks is a better approach to the 
design of silicon-controlled rectifier (SCR) power supplies. 
Now he sets forth the design steps for his circuit.

Pari 2

Albert C. Leenhouts
Transitron Electronic Corp.*
Wakefield, Mass.

IN THE FIRST part of this article, a new 
way of using silicon-controlled rectifiers 

(SCR’s) in higher-power de supplies was de­
scribed. The over-all circuit diagram for this 
new type of circuit is repeated here (with 
possible component values) in Fig. 1. The 
essential feature is that H18 and Cll pro­
vide damping to prevent control loop oscilla­
tions, yet that the over-all system be capable 
of fairly quick response (within a couple of 
cycles of line) to disturbances.

The design of this type of regulated power

Design Procedure For SCR Power Supply
1. Determine the turns-ratio of the trans­
former, based on the maximum output volt­
age required at the minimum line input 
voltage.
— . E<" Tmi- — (^ — Mt0) (using Eq. 2)

The approximate power rating of the 
transformer is given by: 

2. Determine the inductance of the choke, 
based on the maximum output current and 
the minimum line input voltage.

_ 2 ~
L~ n2 ^- iO( Tmnr •

(From Eq. 12)
3. Determine the peak current through the 
choke to obtain the maximum current rat­
ing of the choke, based on the maximum 
line input voltage (Using Eq. 8).

supply starts with the analysis of the main 
current loop, Fig. 2. A number of assump­
tions and definitions are made to simplify 
the analysis:

1. The momentary value of the input volt­
age will be Ep sin mt.

2. During the interval t/2 < <»t < 3-z2 
which will be considered for the analysis, it 
will be assumed that sin «>t can be approxi­
mated by the straight line relationship - <.>t 
(see Fig. 3). Thus

e1M = E,. - «0 (1)
3. The SCR is fired at the moment t, (- 2 

< U>tp < 7r).

ip (choke) = 1/2 • P'"— Utp — o.ff)2
L

4. Determine the minimum average cur­
rent rating of the SCR, based on maximum 
output current (Using Eq. 11).

_ n,
~ ' In'

5. Select the SCR and diodes D so that 
their voltage ratings safely exceed Ep„ . 
The current ratings of diodes D is one- 
half the current rating of the SCR.
6. Select diodes D so that their average 
current rating exceeds Iqlt,,, • at a P‘v 
safely exceeding Eol Tmnx.
7. Determine the value of C, to obtain 
your desired ripple percentage at minimum 
E,,, T and maximum I,,, r, assuming momen­
tary recharge every half-cycle with a con­
tinuous discharge between recharge peri­
ods. Thus a good safety margin is obtained 
and as electrolytic capacitors lose some 
capacitance during their lifetimes, this is 
no luxury.
8. Determine experimentally and Ch.

4. Assumed are a constant de output volt­
age Eot r, and no losses in transformer, choke, 
diodes or SCR.

Thus, when current i flows through the 
primary of the transformer (turns ratio n 
n.), the voltage at the primary of the trans­
former will be clamped to • E<>i /.

The moment at which the voltage across 
the inductance, t /reaches zero will be 
named t„. The value of is determined by

o = 0 -> • E,„r = EP - mL) (2)

2 ___ (JI T zn\’ - n~ ' ~ET <3)

Further,

eL = L ^- = EP - „t) (4)
at

£■ = ~ ^to - «0 (5)
at L

As i “ 0 at the time t, when the SCR is 
fired,

i,= I - .,)) dt
L Jtr (6)
i E

— * IT (atF — <*t) (m! — 2o,fu mt, )
diL

From Eq. 6, it can be seen that:
/>0 during the interval <«6 <<»Y<2<>t, (7)
and the SCR continues to conduct.

At the moment mt = 2<»t, — «>tp the cur­
rent reaches zero and the SCR turns off, 
ending the current pulse.

The peak current occurs at the moment t

ipeak = L . (Mt0 _ Mt,y (8) 
£ ioLj

The amount of energy delivered by this 
pulse into the transformer equals

‘Now with Hi-G Inc.. Bradley Field, Windsor Locks, Conn.
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20mh

IN2C.
3072 H

(115) From Eq. (2) it can
be seen that a small value of (

IN3O72
iOOM»

IN2O26
IN3O72 25* INi77l lN76i

IOOOm»
IN3O72

250*
150

IN3072
2200

22K

40*

2NI4I7-

IN764 IN3072

8200

(14)
will vary between 105 and 1 the fre-

In a practical design, the range of line quency of the input is 60 cps. A ripple of

the second interval (<»t, >t) can be made for sine curve.

2 2K 
27K

1I5»±IO
60 cp*

suits in a high ratio n-/ni of the transformer 
and thus, according to Eq. (14), to a high 
average current through the SCR. A value

By the law of conservation of energy, this 
must equal the power dissipated in the load

(300)
>50*0

lected in the analysis. 
Once values for G

40m» 
25*

!0uf, 25* 
IN3072

,»tp) are chosen, the design procedure is after 
the eight steps given in the box on p 52. A 
design example will now be given based on 
these steps.

‘ 40K 1% 
OUTPUT-VOLTAGE 

DIALING

id A between r/8 and ~/4 has

Fig. 2. Main current loop is that portion of the total 
regulating loop where the designer must start his efforts 
to tailor the circuit to his needs

Design Example Illustrates 
the Eight Design Steps

A power supply is required to deliver 100 
to 200 v (adjustable) de at load currents be­
tween 0.05 and 0.75 amp. The input voltage

proved practical.
From Eq. (7) it can be seen that the dura­

tion of each current pulse equals 2(<d0 — c»^). 
To make proper use of the SCR’s current 
rating under full-load conditions, an on-off 
ratio of at least 50 per cent is necessary, re­
sulting in a minimum theoretical value for 

— <dp) of ~/4. An actual circuit, with 
component values based on — u>tf ) = 
tt/4 will show an on-off ratio of approximate­
ly 60 per cent, which is very acceptable. The 
difference between the theoretical 50 per cent 
and the actual value is due to the losses, es­
pecially in the transformer, which were neg-

IKQ
ADJUST- Í 

ABLEST
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OUT 
100-200 » 
50-750 r-c

From Eq. (3) and (12) it can be seen that 
the firing angle <»tt of the SCR, required to 
maintain a given E„t T and lour, is determined 
by the addition of two intervals. The first

tp can be rewritten as 
„ -4)] or:

put voltages, line frequency, maximum out­
put current, and maximum output voltage 
is given, resulting in well-determined val­
ues for Er, a,lot t and E,n T. Therefore the de­
signer’s decisions are directed towards (ust„

1500 6800

115 34 CT. 
200ra

1 17V ISO

Finally, the average current through the 
SCR is given by

tcr
1500 IN3O72 251

SPRAGUE „___ .L.'2 3IZ3O7 2NI602,

As the SCR operates in a full-wave ac cir­
cuit, <„ - pulses occur per second. The ideal 
energy delivered into the transformer is:

Fig. 1. Over-all circuit for new type of SCR regulated power supply. The component values are for the de­
sign example in the text.

Fig. 3. Voltages and current in main current loop por­
tion of total loop showing how a straight line approxi



IMMEDIATE QUANTITY DELIVERY FROM STOCK

your choice of 10 high-performance Beckman' servomotors!

They’re on the shelf right now, ready for quantity de­
livery today! Choose from a wide selection of rugged 
Beckman servomotors, damping generators, and velocity- 
damp servomotors. All models are available with regular 
or flush gear-head mounting faces. Every one is preci­
sion built by Helipot to take all the punishment your 
toughest application can hand out. Check the spec table. 
You’ll find the kind of performance you’re looking for.

ORDERING INFORMATION... Write, wire or phone your local Helipot Sales Engineering 
Rep-or contact Helipot direct:

IN THE GREATER NEW YORK AREA... Helipot. Mountainside, New Jersey. Phone from 
New York City and Long Island: BArclay 7-9891. Phone from northern New Jersey 
ADams 2-7600 Teletype: WSFO nj 68.

IN THE GREATER LOS ANGELES AREA . . . Servomotor Sales Department, Helipot, 
Fullerton, California. Phone: TRojan 1-4848. Teletype: FULLERTON CAL 5210.

Beckman

Fig. 4. Alternate main current loop arrangement which 
economizes on diodes. It is possible only if output 
de voltages are less than seven-tenths of the rms line 
voltage.

per cent is specified, along with a better than
1 per cent regulation.

Based on the previously mentioned factors, 
the designer chooses a (tt—o>fo) of ir/6. There-
fore {u>t0 — o>i 1. The rest of the de-
sign follows the eight steps outlined in the 
box.

1. W|

150

n.

Rating
va

4.

5a.

105V2 - 115
200 ' 6 300

of the transformer: 200 x 0.75 =

115
300

2_
3^ 4’ 2760 ” 2" mh

choke —
60-20 10 16

amp

300
115

rating of SCR

2 amp, current

amp

INSTRUMENTS, INC

HELIPOT DIVISION
Fullerton, California • Mountainside, New Jersey
POTS : MOTORS:METERS
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Excitation 26v 26v 26v 115v 26v 26v 115v 115v 115v 115v

4«»^. Phai’' 33v 33v 33/16.5v 33/16.5v 33/16.5v 33/16.5v 40/20v 40/20v 40/20v 40/20V

Length, inches 0.865 1.565 0.840 1.165 1.332 1.350 1.340 1.915 2.049 2.552

No load speed, RPM 10,000 10,000 6,000 6,000 5,000 6,000 6,000 5,300 6,000 5,900

Torque at stall, 
oz. in. (nominal) 0.1 0.1 0.22 0.33 0.22 0.22 0.6 0.6 0.6 0.6

Acceleration at stall, 
rad/sec2 50,000 37,000 86,500 86,500 33,800 67,800 41,500 26,500 38,500 34,200

PRICE, single unit $200.00 $300.00 $75.00 $80.00 $120.00 $125.00 $75.00 $125.00 $130.00 $135.00 
_________ 1

54

6.

7.

8.

Minimum voltage rating of SCR: 125y 2 
(A possible SCR then would be 2N1602) 
Voltage rating for diodes D = 200 v 
Current rating for diodes D = 1 amp 
(Type 1N2027 satisfies these require­
ments)
Diodes d must be rated at 300 v and 750
ma.
(Type 1N2028 satisfies 
ments)
For 2 per cent, rms of 
peak-to-peak

these require-

100 v 5.6 v

• T, 8.3 • 10
C,

0.75 ■ 8.3 • 10 1,100 ,<f

When the supply was built it was found 
that the minimum value of Cl 1 was ap-
proximately 20 /if. The range of 
for stable operation over the full
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voltage, output voltage and output cur­
rent range, extended rapidly for capaci­
tance increases going from 80 ohms to 
400 ohms at 40 gf. Further increases at 
greater capacitance values proved to be 
insignificant. Thus Cll was chosen at 
40 p£, and Rl 8 in the middle of its range 
at 220 ohms.

A ripple of 1.2 per cent was measured at 
100 v, 750-ma load, and the filter capacitor 
was therefore reduced to 1,000 — 250 v.
The complete values for the final circuit are 
shown in Fig. 1.

Test Results Showed Example
More than Met Specs

The supply met its specifications. While in 
the lower output range the regulation was 
well within ±1 per cent, it was 1.2 v off at 
200 v, 0.75 amp at a 105-v line input volt­
age. The actual currents and voltages in the 
main current loop were very close to calcu­
lated values:

Calculated Actual
choke, SCR 7.2 amp 6.5 amp

IAVa (SCR) 2.0 amp 2.0 amp
on/off ratio, SCR, 50% 60%
at full load
Further increase of load current or de­

crease of line voltage resulted in rapid de­
crease of the output voltage.

The response times for load variations less 
than ±50 per cent and line voltage varia­
tions between 105 and 125 v were in the 
order of 25 msec. Total efficiency was meas­
ured as 79.5 per cent under maximum load 
conditions.

Short circuit protection for this type of 
regulator can be obtained with normal fuses 
in input or output lines, as all fault currents 
through current-sensitive devices are limited 
by the presence of the choke in the primary 
circuit.

When complete automatic short circuit pro­
tection is required, two ways are available. 
The first is to rate all components vulnerable 
to currents at the maximum fault currents, 
particularly L, the SCR, and diodes D and d. 
The second, and more usual, way is to add 
electronic circuitry to the feedback system to 
provide quick turn-off of the supply when a 
short or overload occurs.

If lower output voltages had been required 
(< 0.7 Enne rm>), a main current loop as 
shown in Fig. 4 can eliminate four rectifiers. 
As the basic operation and performance re­
main the same, the choice between the ar­
rangements of Fig. 2 and 4 is merely a ques­
tion of economy. • ■

ELECTRONIC DESIGN • October 25, 1961

PARTS ARE PART OF CUSTOM POWER... 
BUT THE BIG PART IS BRAIN POWER
NJE leads the custom power supply field because of its 
unparalleled engineering experience... experience that turns 
simple hardware into sophisticated power sources for 
computers, military equipment and systems for automation.

Very often your supply must be designed from the ground 
up, with specialists attacking a completely new problem. 
In other cases, we can modify an existing design to fit your 
needs in order to speed delivery and reduce costs.

NJE's completely new plant includes all research 
and development, engineering, drafting, sheet metal if K'llllll 

I i I libili 
Lift lUSH ■LiminNJE

CIRCLE 47 ON READER-SERVICE CARD

work, stock, painting, meter calibration, transformer pro­
duction, assembly and testing —all under one roof!

Here are just a few of the leading projects now using NJE 
power supplies and systems-. ■ U.S. Navy computer memory 
power supply ■“Hustler" ground support power supply system 
■ Radar system power supply ■ Hawk missile check-out ■ 
F-105 flight simulator power supply system ■ Atlas missile 
check-out ■ Nike Zeus.

For complete details on custom designs and a 
catalog on one of America’s widest line of standards, 
write today!

CORPORATION
20 BORIGHT AVENUE ■ KENILWORTH, N.J.
BR 2-6000 ■ TWX Cranford. N. J. ■ FAX-FFP



PRODUCT FEATURES

Bit-121’ (case removed)

RESOLVERS

Vacuum System Is Automated

A RADICAL departure from 
conventional gyro design 

has resulted in a device that can 
detect motion too minute to be 
measured. The miniature gy ro’s 
unique sensing ability makes it 
especially suitable for stabilizing

ELECTRONIC DESIGN • October 25, 1961

Fluid-Sphere Gyro 
Has High Sensitivity

SEQUENCING of valves for 
vacuum processing has been 
automated. With an air-oper­

ated, solenoid-controlled bellows 
sealing valve, the 401 series of 
4-in. vacuum systems has all the 
advantages of an automated sys­
tem without loss of the quality 
and versatility associated with 
manual systems.

Vacuum Electronics Corp., 
Terminal Drive, Plainview, L. I., 
N. Y., has introduced a series of 
4-in. vacuum systems that are 
modular in construction. They 
are available individually, in 
groups or as a complete system.

The automatic station achieves 
pump down to 5 x IO” mm 
Hg in less than 35 sec with 
a blanked port. Ultimate pres­
sure is less than 5 x 10 7 mm

r . • Tn one versatile new BR-12 micro-miniature 
series, Babcock offers relay types suitable to a 

wide range of novel uses in extreme environments.
‘ The BR-12P is an especial boon to those designing 

IIjU f°r s*des oi ^e component card due to low profile 

and side header mounting arrangement. A second type, 
the BR-12K, provides sensitivity down to 20 mw. Both types 

W have contacts rated at dry circuit through 3 amps resistive. 
Performance characteristics are generally shared with other j 

types in the BR-12 Series. All are available with activated 
getter material, providing lifetime prevention of contami- 
nation effects at dry circuit to rated current on contacts.

You are invited to request 
complete technical data.

space platforms, carrying ex­
tremely delicate equipment.

The new’ space-system com­
ponent, according to the manu­
facturer, Sperry Gyroscope Co., 
Great Neck, L. I., N. Y., is a 
fluid-sphere gyroscope, called 
the SYG-2000. It has a sensi­
tivity believed to be as low as 
1/100 of a sec of arc.

The heart of the mechanism 
is a spinning mass of liquid, 
confined within a hollow’ sphere.

In operation a cylinder is con­
stantly rotated by two hystere­
sis motors at either end. Inside 
this cylinder is the hollow’ sphere 
filled w’ith silicon fluid. Any an­
gular motion of the rotor from 
this axis produces variations in

variations
on a

theme

PERFORMANCE 
CHARACTERISTICS-BR-12 SERIES

Contact Rating: 3 amp: resistive u 32 VDC Standard 
Vibration: Minimum 30g to 3000 cps, 

to 50g on special units.
Shock: Standard, 75g or special, 125g 

Temperature: —65 0 10+125’0
Note: All Babcock Relays are checked out for

. leakage rate of 10 ’cc per second
on mass spectrometer

BABCOCK RELAYS, INC
1645 Babcock Avenue 
Costa Mesa, California



pressure between the fluid and 
the cavity wall. Pressure is 
sensed by a series of diaphragms 
buried in the rotor-cavity assem­
bly. Pressure variations force the 
diaphragms to oscillate at an 
amplitude proportional to the 
angular displacement between 
the rotor and fluid axes. The dia­
phragms act as elements of a 
miniature microphone to convert 
pressure variations into electri­
cal signals.

The two-axis SYG-2000 con­
tains fewer than half the num­
ber of parts required by a con­
ventional gyro. Anisoelastic drift 
is 0.003 deg per hr per g2.

The tolerance requirements 
for the fluid-containing sphere 
are so lax that Sperry is able 
to use an investment casting 
without further machining.

The unit can be delivered in 
five to six months at less than 
$2,000. For further information 
on this low-cost, high-sensitivity 
gyro turn to the Reader-Service 
Card and circle 250.

These magnified halves when combined in this actual size Flip Flop contain 2 transistors,2 diodes,6 resistors, and 2 capacitors

Hg. The complete cycle is con- 
trolled by two push buttons. A 
start button initiates the rough­
ing cycle. Upon reaching a pre­
determined pressure setting, a 
Veeco type “TC” controller au­
tomatically switches the valves 
from roughing to high-vacuum 
position.

After completing a process, 
the second, or stop button, is 
pressed to vent the system auto­
matically in preparation for the 
next cycle. An automatic bell- 
jar lift is incorporated in the cir­
cuit. After the stop button is de­
pressed. the bell-jar vents and 
lifts, ready for reloading and re­
cycling.

The 101 series is being offered 
at prices up to $8,000 with de­
livery of two to four months. 
For further information on this 
automated vacuum system, turn 
to the Reader-Service Card and 
circle 251.

New General Instrument Nanocircuits
Source for Silicon Nanocircuits. Now you can de­
sign military and industrial computer circuits with 
high-speed, silicon Nanocircuits whose substrates 
measure as little as 0.17x0.17 inches. Latest ex­
ample of General Instrument’s Nanocircuit Program, 
these new flip-flops utilize matched pairs of semi­
conductors and operate at speeds in the nanosecond 
range. The flip-flop shown, typical of the many con­
figurations available, consists of two planar epitax­
ial transistors, two microdiodes, six semiconductor 
resistors and two silicon oxide capacitors. ■ Silicon 
Nanocircuits need no encapsulation. Each compo-

OUTPUT A
R2

CRT

I OUTPUTB

CR2 > 
RS

GRO RESET INPUT INPUT —3 GRO 
B VOLTS I

FLIP FLOP SCHEMATIC

nent (preselected and pretested for reliability prior 
to bonding to the substrate) is passivated by Gen­
eral Instrument’s unique Molecular Shield™ process. 
Nanocircuits are unaffected by external ambients. 
The coating serves only to provide mechanical rigid­
ity. ■ Complete details on all Nanocircuits and other 
General Instrument semiconductor devices to meet 
your specific requirements, are available at the 
General Instrument engineering sales office or fran­
chised distributor nearest you, call or write today. 
General Instrument Semiconductor Division, 
65 Gouverneur Street, Newark 4, New Jersey.

GENERAL INSTRUMENT SEMICONDUCTOR DIVISION
GENERAL INSTRUMENT CORPORATIONCIRCLE 49 ON READER-SERVICE CARD »



PRODUCT FEATURES

Multiplier Phototubes
Send for Bulletin: 701O D

Multiplier Phototube Has “Venetian-Blind” Dynode Structure 252

KOOLOHMKOOLOHM

7W
Send for Engineering Bulletin: 7300 A

PERMASEAL and 10

10 Rocke

Send for Engineering Bulletin 7500

253
Send for Engineering Bulletin: 7200 A

Send for Engineering Bulletin: 7100

Multiplier Phototubes
Have High White Light Sensitivity

CERAMIC INSULATED-SHELL, 
POWER WIREWOUND RESISTORS.

to underground 
information are

geological explorations. Presented here for your 
three types recently announced.

Send for Bulletins:
7000 (Molded shell), 7010-B (Ceramic shell)

Send for Bulletins: 
7410-A (Axial lead), 7400-A (Tab Type)

High sensitivity to the white light spectrum is obtained by the application of tri­
alkali photo surfaces to a broad line of multiplier phototubes. Tube diameters range 
from 1-1/4 to 5 in. The 2-in. K 1927, the 3-in. K 2167 and the 5-in. K 2173 have a typ­
ical spectral response of S 20. Peak sensitivity is approximately 4,200 A with 50% 
of peak response maintained at 7,000 A in the red portion of the spectrum. Particu­
lar applications for the tubes lie in the fields of star tracking, missile tracking and 
satellite tracking. Specifications and operating characteristics include cathode sen­
sitivity in the range of 120 to 150 ya per lumen, with current amplification factors 
between 200,000 and 300,000 at 1,800 v. Anode dark current at 150 v per stage is 
0.03 ya.

Fairchild Camera and Instrument Corp., Allen B. Du Mont Laboratories, Electron 
Tube Div., Dept. ED, 750 Bloomfield Ave., Clifton, N. J.
P&A: K 1927, $375; 4 to 6 weeks.

tate the mounting of flat scintillator 
dynode (secondary emitter) stages.

Radio Corp, of America, Dept. ED, : 
feller Plaza, New York 20, N. Y.
P&A: $195; from stock.

With spectral response ranging from S 11 to S 20, multiplier photo­
tubes are being offered for applications ranging from star-tracking
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DEPOSITED CARBON
RESISTORS

SPR CFG
HY R E L FS

CAST EPOXY HOUSING, 
PRECISION WIREWOUND RESISTORS.

BLUE JACKET
VITREOUS ENAMEL-PROTECTED, 

POWER WIREWOUND RESISTORS.

MEG-O-MAX
GLASS JACKET HIGH VOLTAGE, 

HIGH POWER RESISTORS.

The large photocathode area in the 5-in. mul­
tiplier phototube RCA-8055 makes it suitable 
for applications requiring good photon collec­
tion from distant or diffuse radiation sources. 
The 10-stage, head-on type tube utilizes a “vene­
tian-blind” dynode structure. Spectral response 
of S-ll covers the range of 3,000 to 6,500 A. 
Maximum response occurs in the blue region at 
approximately 4,400 A. Design of the tube in­
cludes: a semitransparent photocathode having 
a minimum useful diam of 4.38 in : a first dy­
node having large area; a flat window to facili-

SPRAGUE ELECTRIC COMPANY 
347 Marshall Street North Adams, Mass.

SPRAGUE COMPONENTS: resistors • capacitors • magnetic components • transistors 
INTERFERENCE FILTERS • PULSE NETWORKS • HIGH TEMPERATURE MAGNET WIRE • PRINTED CIRCUITS 

CIRCLE 50 ON PFADER SERVICE CARD

SPIRAMEG
HIGH-RESISTANCE SPIRAL ELEMENT 

RESISTORS.

FILMISTOR
PRECISION CARBON FILM RESISTORS.

—ieT 
IMiGOa

,0000

SPRAGUE RESISTORS

SRIRAMEG 
TYPE Wt

^_SPRA6UE
PERMASEAL



DIFFERENT
SIZE
SAM
PERFORMAN

Photomultiplier For 254

(SEMICONDUCTOR
CIRCLE 51 ON READER-SERVICE CARD

•Trade Mark. Sperry Rand Corporation

2N327A 
2N328A 
2N329A
2N1025 
2N1026 
2N1469
2N1917* 
2N1918* 
2N1919* 
2N1920* 
2N1921* 
2N1922*

NEW TO-18 
TYPES NOW 
AVAILABLE

2N935
2N936
2N937
2N938
2N939
2N940 
2N941* 
2N942* 
2N943*
2N944*
2N945*
2N946*

SPERRY RAND CORPORATION 
NORWALK. CONNECTICUT

SEMICONDUCTOR INTEGRATED NETWORKS

More than just another transistor — 
available now, a full line of PNP Alloy 

Junction Silicon Transistors in a smaller case 
(TO-1Ö) with the same high performance as TO-5,

SPERRY SEMICONDUCTOR 
DIVISION

The engineering problem of getting the exact performance from a substantially smaller 
unit has for years faced engineers using silicon transistors. Now Sperry offers you PNP 
Alloy Junction Silicon Transistors in a higher density package than the popular TO-5. 
These new TO-18s have the same electrical characteristics, are smaller in size, lighter 
in weight than TO-5 ... and at no increase in price.

•Chopper Transistors — tor single use or matched pairs that have the best combination of chopper 
characteristics available — high breakdown ratings 50 to 80 volts. Two point control of current/voltage 
offset parameters. Matched pairs to standard tolerance of 100 mv.

Severe Environments
The ruggedized construction of 

the WX 4582 3/4-in. photomulti­
plier tube makes it suited for un­
derground geological explorations. 
Flexible leads in polyvinyl-chlo­
ride sleeves are potted with silas­
tic to permit the tube to be sol­
dered directly into the circuit and 
yet insure against electrical leak­
age paths. The photocathode of the 
tube has an S-ll spectral response, 
peaking at 4,400 A. With 105 v ap­
plied per stage, the average anode 
sensitivity is 9 amp per lumen and 
the cathode sensitivity is 50 /<a 
per lumen. Dark current under 
these conditions is generally less 
than 0.01 /<a. The tube also has ap­
plications in portable scintillation 
counters, industrial computers and 
punch-card sorting.

Westinghouse Electric Corp., 
Electronic Tube Div., Dept. ED, 
Elmira, N. Y.
P&A: on request; immediate.

T0-5 
EQUIVALENT

(SEMI-NETS*) . MESA AND ALLOY SILICON TRANSISTORS AND DIODES
•ALES OFFICES: CHICAGO, ILLINOIS; LOS ANGELES, CALIFORNIA; WESTWOOD, NEW JERSEY;

THESE PNP ALLOY • Medium frequency digital switching circuits
SILICON TRANSISTORS, • Operational analogue elements
IN EITHER CASE, ARE • Audio and communication circuits
PARTICULARLY WELL-SUITED FOR • Airborne and missile instrumentation

• Nuclear instrumentation



NEW PRODUCTS I
Covering all new products generally specified by engineers designing 
electronic original equipment. Use the Reader-Service Card for more 

any product. Merely circle number corresponding toinformation on 
that appearing at the top of each description.

255Voltage Regulator Tube 
Maintains Stable Voltage

Voltage is held constant within ±2 v throughout its ambient temperature range of —65 to 
400 C by the ZR-7501 ceramic voltage regulator tube. The tube operates at a design point of 

103 v over a current range of 5 to 100 ma. Its de starting voltage is 150 v max. The two-electrode, 
cold cathode tube weighs 0.4 oz, is 0.7 in. in diam and 0.75 in. long. It has a vibration-proof mount­
ing that provides insulation of 1,500 v to ground.

General Electric Co., Power Tube Dept., Dept. ED, Schenectady 5, N. Y. 
P&A: $132; from stock.

Phase-Lock Discriminator 256
Utilizes Phase Coherent Detection

The advantages of phase coherent detec­
tion are utilized in the phase-lock discrim­
inator model 0447. Tracking loop and out­
put filter parameters are closely controlled 
by a plugable selector, in several percent­
ages of the total IRIG bandwidth for each 
channel.

The Siegler Corp., Hallamore Electron­
ics Div., Dept. ED, 714 N. Brookhurst St.,
Anaheim, Calif.
P&A: $1,195; 45 days.

Three Dimensional 257
Antenna Contour Plotter

Three dimensional antenna contour plotter 
model ACP 1 maps angle and amplitude co­
ordinates in the new IRIG format. Used with 
the companies automatic positioner programmer 
and two-axis positioner a complete contour plot 
can be made by “raster scanning” over the 
sphere of radiation of an antenna missile or 
scale model of an airframe. Contour increments 
are selectable, 1, 2 or 3 db. The unit also records 
antenna patterns.

Scientific-Atlanta, Inc., Dept. ED, 2162 Pied­
mont Road, N.E., Atlanta 9, Ga.
P&A: $7,200; 60 to 90 days.

ELECTRONIC DESIGN • October 25, 1961



ranges

259

Component* Division

800

JFD MIDWESTERN 
6414 W. Higgins Ave. 

Chicago, Illinois 
Phone: SPring 4-4175

JFD WESTERN 
P. 0. Box 3416 

7311 Van Nuys Blvd 
Van Nuys, Calli. 

Phone: STate 1-3530

JFD CANADA 
SI McCormack Street 

Toronto, Ontario. Canada 
Phone: ROger 9-1129

power sup­
type voltage 

regulation

JFD NEW ENGLAND 
Ruth Drive. P. 0. Box 228 

Marlboro, Mass. 
Phone: HUntley 5-7311

on-off" 
voltageregulation 

circuitry is
mand of the

13 full si
It weigh 
Input re 1 megohm on
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6101 16th Avenue, Brooklyn, New York • Phone DEwey 1-1000 • TWX-NY25040

DC Power Supplies
Employ “On-Off” Regulation

High current, transistorized de

responsive to the power de­
load and varies the duty cycle to

is 35 mv rms.
Consolidated Avionics Corp., Dept 

Shames Drive, Westbury, N. Y.
P&A: from $450 to $1,125; stock to 8

Voltmeter Has Full Scale DC Ranges 258
Of 0.1 / V To 100 MV

Completely portable, the Nanovoltmeter has

match the demand. A pulse averaging circuit 
maintains constant voltage output so that the 
effect of the "on-off” regulation is removed pri­
or to the output terminals. Line regulation is 
100 mv from no-load to full-rated load. Ripple

See JFD at These Shows! NEC-Booth 746 • NEREM-Booth 1602
CIRCLE 52 ON READER-SERVICE CARD

split stator trimmer capacitors

DIFFERENTIAL TRIMMER

Features capacity that increases in 
one gang as capacity decreases in 
the other gang. The sum of the ca­
pacitance of both gangs remains 
constant in the peak-to-peak area 
of the tuning curve. Low expansion 

j i invar and precision bore glass pro­
vides increased stability across a 
wide operating temperature range 
(from — 55°C. to + 125 C.) 35 stand­
ard models available in panel mount 
and printed circuit types.

Features balanced electrode con­
struction ideally suited for push-pull 
radio frequencies circuits, and sim­
ilar networks where physical size is 
limited. When tuning, capacitance 
varies simultaneously from each 
plate to bushing, as well as plate to 
plate. 25 standard models are avail­
able in panel mount and printed 
circuit types.

Sliding piston differentials or 
split stators can be designed for use 
with carb or motor driven mechan­
isms. For these modifications or any 
special design to your requirements, 
please get in touch with one of our 
sales engineering offices or one of 
our 25 sales representative’s organ­
izations.

.ACTUAL SIZE) spuT STAT0R TR|MMER

Capacitance Range 
0.8 to 4.2 pf plate to bushing 

0.8 to 2.00 pf plate to plate

enjoy new design freedom 
with JFD differential and

Whether you select the diminutive 
differential or split stator type JFD 
trimmer, you cut space, assembly 
and performance problems down to 
size.

These two versatile solid dielec­
tric JFD trimmers provide excellent 
stability.. .extreme compactness ... 
resist shock and vibration. Both 
employ the superior JFD rotating 
piston with patented telescoping 
adjust mechanism and anti-back­
lash assembly.

Result: velvet-smooth ultra linear 
tuning... much more capacitance 
per unit volume...and JFD trouble­
free patented design simplicity adds 
to your product’s reliability.

Write today for complete trim­
mer catalog C-61 or contact your 
local JFD field office. Quantities up 
to 299 pieces of one model are 
available from your local JFD fran­
chised Industrial Distributor for 
fast, off-the-shelf delivery.



New Products Directory
.4 complete index of all new products contained in
this issue of Electronic Design, including page

and reader-service numbers.

CategoryCategory CategoryCategory
Power EquipmentControl Devices and Equipment Hardware and Cabinets (cont )Amplifiers and Preamplifiers

100

109
transistor

Materials143
: ■■

amplifier, miniature magnetic. 135
120

Production Equipment

133

141 150

103

Components
autotransformer, step-down

Recording Equipment
Data and Computing Equipment

152

Semiconductors154
109

10b
120
loi

medical electronics instrument 152

154

677

planartransistor.Environmental Equipmentbattery-powered

129

151 Sensing Devices
556

137 158

123

Hardware and Cabinets

110 Optical and Photographic Equipmentrelays, microminiature

Technical Aids107

) i i

DESIGN October 25 1961ELECTRONIC

voltmeter, digital ...........................68
voltmeter, frequency-selective .119

capacitor, 
capacitor, 
capacitor, 
capacitor, 
capacitor.

calibrator, telemetry ................  
chamber, temperature cycling 
comparator, voltage ..............

de timing ... 
induction fan 

, blower ....

149 
.156

metal-film 
wirewound 
miniature

154 
144

123
158

switches, high capacity 
switches, magnetic reed 
system, control ..............  
system, remote control . 
timer, interval ................

frequency meter 
sensitive ..............  
transfer ................. 
transient sensing 
two-amp ..............

155
145

137
118

157 
.136

130
153

precision 
control 
breaker 
breaker 
breaker 
breaker.

150
126
156

101 
.124

laminate, 
material, 
material, 
material, 
material, 
molding

precision .132

124
142

amplifier, parametric . 
preamplifier, differential 
preamplifier, miniature 
preamplifier, servo........  
preamplifier, uhf ..........

precision decade 
transistor-plate . 

trimmer ...........  
tubular .............  
variable ..............

110
136

102
146
149
157

138 
.135

analyzer, spectrum 
bridge, vlf ..............
calibration console, 
calibration meter .. 
calibration unit ...

transducer, 
transducer, 
transducer, 
transducer, 
transducer, 
transducer.

114 
146 

.101

704
543
513

530
255

switch, 
switch 
switch, 
switch, 
switch, 
switch, 
switch, 
switch, 
switch, 
switch, 
switch, 
switch,

.110 
145

digital ......................... 
oscillograph ............. 
tape handler ..........  
tape readers, block 
tape units, magnetic

accelerometer, 
accelerometer, 
accelerometer.

138
153

relay, 
relay, 
relay, 
relay, 
relay, 
relay, 
relay.

129
133
113

auto-collimator .
camera, high resolution 
camera system ...............  
light source ..................... 
photoelectric control .. 
phototube, multiplier . 
phototube, multiplier . 
phototube, multiplier ..

drafting instrument .... 
plotter, antenna contour 
plotting board ..................  
printed-circuit kit ..........

solenoid actuator .... 
solenoid magnet ..........  
transformer, divider 
tube, cathnde-ray 
tube, voltage regulator

motor, 
motor.

139

126
155

159
155

415 
257 
612
389

103
109 

.121
147

475 
620 
715 
405
544 
691
473 
517
625 
542 
499

’>61 
550 
390

counter, 
counter, 
counter, 
counter, 
detector,

142
132
102

140 
.130
147

375 
529
385 
259

693 
519 
555
617 
639 
563 
509 
628
424 
363
683

113
159

142 
.148

562 
522 
413
547 
681 
516
688 
589 
503 
658
657 
be 4
398 
507 
623 
399 
652 
14<- 
•>69 
250
687 
397 
553 
629
418 
698
461 
512
500 
498 
714
454 
368 
419 
682 
511
566 
367 
644
360 
549 
525
496 
551 
482 
694

150
.' 58

425 
357 
528 
366
696 
252 
253 
254

147
134

592
251

motor, 
motor, 
motors,

122 
133 

.148
158 

.115 

.128

brake, 
circuit, 
circuit 
circuit 
circuit 
circuit

379 
476 
371
554 
621
433 
414
708
565 
636
709 
666 
523 
391 
577 
3b4 
533
386 
637 
373 
16» 
701
570 
537 
493 
488 
669
474 
597

369 
649 
627
471

484 
605
632 
618 
683 
393 
497 
675
487 
381

140
116
128
144

104
122
152

624 
402 
400 
559 
o4>-
423 
607 
725
646 
467 
723 
453 
492
552 
410 
564

119 
137 
.159 
.102

411
392
387
534
670
479
650
416
630
546
558
465
557
470
674

high-speed 
proximity 

pulse ........  
reversing . 
infrared ..

388
481
459
594
417

125
130

590
722

112 
.126
107 
137
138

122 
.118

106 
.125 
.117
149

429 
510 
420
647
635 
46" 
462 
hf4 
678 
716 
428 
396 
515 
661 
619 
648

linear 
linear 
linear

567 
430 
634
578 
524 
540 
377
713 
697 
432

127
118
157

256 
495 
586 
643
356 
609 
689
426 
354 665 

699
502 
727
703 
365
485 
504
395 
710
622 
514
494 
695
588 
376
655 
521
593 
614
719 
679
692 
641
720
728 
690
611 
718
409 
638
394 
712 
f-42
538 
706
408 
672
370 
541
606 
434 
258
705 
568
633

compound, casting .
epoxy foams, powdered 
epoxy shells ....................
foam, line insulation .. 
gallium antimonide ...

125
128
155 

.104

143
115
122
112

.114 
106

clutch, magnetic ..................... 
control, voltage and current 
equipment, navigation ........
firing unit ...................................  
modules, remote control ... . 
monitor, flow-sensing ........  
motor, servo ............................. 
receiver, pneumatic............  
regulator, current ..................  
regulator, current ................
safe-arm device .....................

meter, amp-hour ................... 
meter, edge-reading ............  
meter, field strength ............
meter, microamp ................... 
multimeter ...............................  
multimeter, pistol-shaped 
oscillograph .............................  
oscillograph, direct writing 
oscilloscope, sampling ....
resistance boxes, decade . 
scanner, crossbar ................... 
standard, pressure...............
tester, hipot .............................
tester, rectifier .......................
tester, synchro and resolver 
tester, transistor ..................... 
tester, transistor ..................... 
test-sequence controller .... 
test set, transistor ................  
voltmeter .................................  
voltmeter, ac ...........................

resistors, 
resistors, 
rheostat.

crossbar ........  
inertia ............  
interrogation 
key ..................  
limit ................. 
magnetic ........  
magnetic hold 
rotary ............  
selector .......  
snap-action .. 
stack .............. 
static ..............

478
707
378
651

489 
477
355 
604
724 
407
526 
613

518
421 
480

527 
3X3 
663 
6X0 
404 
403

119 
I'

electrobalance, gram . 
electromagnet ..............  
gages, electronic ..........  
generator, ac-dc signal 
generator, pulse ..........  
generator, signal..........  
generator, waveform . 
hygrometer, infrared .

374
717
686

orthicons, image ................. 
potentiometer, carbon . 
potentiometer, multi-turn 
potentiometer, switch ... 
potentiometer, trimmer . 
rectifier, current ................. 
rectifiers, ceramic ............

tape, pressure sensitive 
washers, force ................. 
wire, hook-up ................. 
wire. Teflon ..................... 
wire marker ....................

angle ........................... 
load cell ...................
load cell ................... 
load cell ..................  
transducer, dc-to-dc

amplifier, chopper..............  
amplifier, current booster 
amplifier, de ....................... 
amplifier, de .........................  
amplifier, de .......................  
amplifier, de wideband .. 
amplifier, detector ............  
amplifier, fm limiter........  
amplifier, high-gain ........  
amplifier, isolation ..........

116
136 
f 29 
159 

.139 

.132

battery, nickel-cadmium 
changer, frequency .... 
converter, de to de .... 
inverter, precision static 
supply, constant voltage 
supply, de ......................... 
supply, de ............ ............
supply, de ......................... 
supply, de ......................... 
supply, general purpose 
supply, low-ripple ........  
supply, low-voltage .
supply, modular ............  
supply, welding ..............  
supply, variable ............

computer, analog ............  
computer, analog ..............  
computer tape ..................... 
converter, servo amplifier 
counter and shift register 
diode package, matched 
generator, time code........  
logic plug-in ........................  
modules, digital ..................  
multicoder ..........................  
nor gate ............................ ....
positioner programmer .. 
servo package ............
sorter, dice ...........................  
synchros and resolvers ... 
system, data acquisition . 
translator, shaft encoder .

capacitors, ceramic disk .. 
capacitors, coupling ............  
capcitors, decade ................. 
capacitors. Mylar ................  
chokes, molded ................... 
chopper, electromechanical 
chopper, miniature ............  
coil, toroidal ........................... 
delay lines .............................  
delay lines, constant ........  
delay line, constant............  
electron beam gun..............  
filters, rf ................................. 
gyro ........ ...................................
gyro, rate ...............................  
inductor, subminiature ... 
initiator, pyrotechnic .........

resin, low density 
resins, epoxy .... 
rod, ruby ............  
rods, ruby ............  
rubber, silicone ..

diodes, selenium ..............  
diodes, micro- ................... 
rectifier, selenium ..........  
rectifier, silicon ..............  
rectifier, silicon ..............  
rectifier, silicon ..............  
rectifier, silicon ..............  
rectifier, silicon ..............  
rectifier, silicon-cartridge 
transistor, epitaxial .... 
transistor, germanium . 
transistor, low-noise ....

cooling unit ............................
environmental test chamber 
heat dissipator ......................... 
heat dissipator .........................  
heater, space ........................... 
heat sink ...................................  
heat sink .................................... 
heat sink wafers ....................  
oven, cabinet ......................... 
ovens, miniature ..................

cleaner, ultrasonic ..............  
coil winder, toroid ................  
feeder, vibrating ..................
frame, printed-circuit . . 
machine, filament mounting 
machine, relay assembly 
machine, sealing  ..........  .
manipulators, micro- ..........  
solder, rosin-core .......... .
sorting system, resistor ....
stripper, wire ...........................  
stripper, wire ...........................
stripper, wire ........................... 
welder, ultrasonic .................  
vacuum system ......................

copper-clad . ...............70
ferrite ............................ 127
infrared laser ..............147
permanent-magnet ..156
Teflon packing ............134
compounds ....................126

cable assembly .....................  
cans, plug-in .........................  
chassis system, sub-plate . 
circuit package ....................  
coupling, flexible................... .
damping system, vibration 
diode clip .............................  
fastener, wire-harness ..
header, tapered ................... 
header, transistor .............
holder, lamp .........................  
housing, semiconductor .. 
mounting, transistor ..........  
sliding desk top ................

flash-mount 
pressure ... 
pressure .. 
pressure ... 
pressure ... 
strain gage

transistor, pnp germanium 
transistor, power ............... 
transistor, silicon ..............  
transistor, switching ....

.Measuring and Test Equipment 
analyzer, magnetic-material

Communications Equipment
discriminator, phase-lock 
discriminators, telemetry 
frequency shift key..........  
modules, multiplexing .
multicoupler, vhf ............... 
multiplexer system ..........  
receiver, communications 
receiver, telemetry ..........  
transmitter, fm ...................



a new twin-tetrode type 7854

Category

128

186

175

compression

switches, waveguide

■plated

HEAT SINKFORCED AIRthermistor

183

179
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184 
IM

1030 VOltS 
. 262 VOltS

760 volte
260 volte

188 
.183 
.176

.177 
184

189
185
179
176

188 
.172 
.176
189 
188 

.182
180 
175

178
182
186

185
173

185
188

673
458
446
436
468
574

384 
654
452
449 
572
585
438

463
453
361
602
584
437
626

switch, 
switch, 
switch, 
switch, 
switch.

173
186
173

180 
178 
18*1

189
182 
1-4

472 
616 
535 
702 
380
506 
501
610
505

169 
580 
573 
583
450 
353

587 
455 
448 
457
451
140 
439
445
352

671 
676 
575 
372 
*62
444 
601

447 
441
603 
351
359 
659

443
653
667
382
660

134
144
140
117

coaxiai mechanical 
ferrite ........................  

remote-controlled .. 
turnstile ....................  

waveguide .............

switches, w 
thermistors,

2x30 K ohms 
. 2x120 ma 

. . . 6.5 ma 

. . 3.6 watte 

. . 123 watte 

. . . 176 Mc

2x30 K ohms 
. .2x120 ma 
... 5.7 ma 
. . 3.5 watte 
. .163 watte 
... 175 Mc

MW Lntenna*
antenna ....... 
corner reflector 
dual-polarized . 
horn ..................  
lens .............. . ...

steerable ...........

about tubes for 
reliable mobile 

and base station 
transmitters

MW Equipment 
amplifier, parametric .... 
amplifier, parametric 
amplifier, wideband .... 
coaxial front end ........  
multiplier, frequency .... 
oscillator, swept .......... 
transmitters and receivers

D.C. Plate Voltage............................  
D.C. Grid No. 2 Voltage.....................
D.C. Grid No. 1 Voltage

Fixed or from common resistor of 
0. C. Plate Current............................  
D.C. Grid No. 1 Current.....................  
Driving Power...................................  
Power Output...........................  . .
Frequency ..........................................

for special mobile VHF/UHF 
transmitter applications which 
require 50% greater plate dis­
sipation than the renowned 
Amperex 5894

Terminal* and Conductors
connector, cable ............  
connector, printed-circuit 
connector, stainless steel 
plug and jack assembly . 
terminal block ..................  
terminals, insulated 
terminals, solderless ... 
terminations, coaxial ... 
terminations, precison .

MW lest Equipment 
measuring system .......... 
meter, power ..................  
reference cavity ............ 
probe, clamp-on ............ 
waveguide arc detector .. 
wavemeter, direct reading

MW Hardware
absorbers ...................
adapter, waveguide 
coaxial hybrid rings 
connector, coaxial .
connector, glass seal

MW lubes
electronically primed ........  
magnetron, pulse ................  
magnetron, voltage-tunable 
oscillators, klystron ..........  
traveling-wave .....................

The 7854 is designed to assure unrivalled performance 
as an RF power amplifier, oscillator, modulator and 
frequency multiplier in land-based and airborne VHF 
and UHF transmitting equipment — for amateur, pro­
fessional, military and police.

isolator, ferrite 
isolator, ferrite 
isolator, ferrite 
maser. X-band 
network, pulse

MW Devices 
attenuators, coaxial .........  
attenuator, variable ...  
circulator, ferrite ...........  
circulator, waveguide .  
coupler, hybrid ................ 
couplers, multihole .......  
diode, germanium switching 
indicator, standing-wave .... 
isolator ...............................  
isolator, broadband .........

With exceptional reliability assured by unique ratings 
for both heat sink and forced-air operation, the new 
Amperex 7854 is applicable for either mobile or base 
station applications.

AMPEREX ELECTRONIC CORPORATION • 230 Duffy Avenue • Hicksville, Long Island, New York 
In Canada: Philips Electronics Industries, Ltd., Tube, Semiconductor & Component Depts., 116 Vandethoof Avenue, Toronto 17, Ontario

switch, broadband 
switches, coaxial



Remote Control System 597627 Static SwitchNEW PRODUCTS

577Current Regulator

Navigation Equipment 565Blvd

Line Insulation Foam 647

High-temperature insulating foam can oper-

648Silicone Rubber

available range,

Dept. ED, Can
Dalia:

Wire Stripper 656Pressure Transducer 628 366Printed-Circuit Frame

P&A immediately.

temperatures in this 
electrical properties

rugged and readily machined, 
6 x 6 x 1/8 in. sheets.

Emerson and Cuming, Inc., 
ton, Mass.

while 
100 v

This compound meets mil spec.
Dow Corning Corp., Dept. ED, Midland. Mich

High-Gain Amplifier
For data handling systems,

Polar, two terminal device regulates current 
with a voltage applied. Operating voltage range 
is 10 to 28 v. Twelve types of regulators are des­
ignated KI series and have regulation of ±5G 
at 70 F and 20 v. Units are potted in a rugged

ate continuously at 2,000 F. Called Eccofoam 
SI, the material is 95 percent silica and has a 
fine grained structure writh cells less than 100 
microns in diameter. It can be glazed to form 
a waterproof, hermetically-sealed foam. Micro­
wave dielectric constant is 1.8. The material.

Thermal wire stripper model G-l is claimed 
to be the smallest one commercially available. 
The tweezer strippers are 1/4 x 1/4 x 5 in. for 
easy access to difficult locations. They can strip 
wire from No. 16 to No. 40 with no adjustments.

Western Electronic Products Co., Dept. ED, 
2420 N. Lake Ave., Altadena, Calif.
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miniature package.
Grafix Co., Dept. ED, 2841 San Mateo 

N. E., Albuquerque, N. M.
Price: 1 to 9, $18.00 ea.

This 40-w magnetic static switch is suited 
for use where a solenoid must be switched on- 
off in continuous use. It functions at 600 on-off
cycles per min ; turn off time is 5 cycles, 
on time is one cycle. Output is 0.4 amp at

Suitable for molding, extruding or calender­
ing, Silastic 241U may be used from —80 to

5o0 F. Manufacturer claims good flexibility 
and physical strength after long exposure to

Dynamic pressure transducer model 176 pro­
vides high frequency response on pressure 
ranges from 0 to 300 to 10,000 psig. Exposed 
parts are stainless steel. Linearity deviation is 
less than 0.25 percent. Unit may be used with 
either constant voltage or constant current sys­
tem.

Taber Instrument Corp., Dept. ED, 107 
Goundry St., North Tonawanda, N. Y.

well as good

Wireless remote control of four independent 
functions can be accomplished with this ultra­
sonic system. Control can be achieved with up 
to 30 ft separation. Transistor system consists 
of a hand-held 40-kc transmitter and a compact 
receiver.

RMS Associates, Inc., Dept. ED, 805 Mamar­
oneck Ave., Mamaroneck, N. Y.
P&A: $125: 15 days.

Exposure time is cut in half by this printed- 
circuit exposure frame. One or two sides of a 
laminate may be exposed at once. It will take 
laminates up to 20 x 25 x 1/2 in. and both sides 
may be viewed after contact.

Colwell Litho Products, Inc., Dept. ED, 123 
N. Third St., Minneapolis, Minn.

amplifier has a maximum output range of ±10 
v. Power requirements are —12 v and +12 v 
at 10 ma each. The emitter follower output 
stage can be connected either in phase or out of 
phase with the input: with feedback brought 
back to the input, giving a low input imped­
ance: or to the opposite side of the first stage 
difference amplifier, giving a high input im­
pedance.

Navigation Computer Corp., Dept. ED, Val­
ley Forge Industrial Park, Norristown. Pa.

Magnetics Inc., Dept. ED, Butler, P;
P&A: $17.00, 1 to 9; stock.

Smaller weight, size and power consumption 
are featured in two new pieces of airborne navi­
gation equipment. The 51Z-3 Marker Beacon 
and the 51V-4 Glidescope Receiver both have 
solid-state design. Model 51Z-3 is for general 
aviation use, has no moving parts and weighs 
2.9 lbs. Model 51V-4 covers 20 channels with no 
moving parts and weighs only 3.5 lbs.

Collins Radio Co., Dept. ED, P O. Box 1891,

546
model 3PA6D



Electronic Gages

W'TH A

655

Never before has a glass been developed that is so 

compatible for use with 52% nickel alloy leads.

glass

Measure to 0.000002 in. Transistorized elec­
tronic gages include bench comparators, dice 
thickness gages, and height gages. They are 
available for use with 110 v ac or self-contained 
battery.

Techni-Rite Electronics, Inc., Dept. ED, 61 
Centerville Road, Warwick, R. I.

Ceramic Rectifiers 566

Three-amp ceramic stud rectifiers and 10-w 
Zener regulators make up the Slim-Silhouette 
series. These devices use 1/3 of the above-chas­
sis area in conventional designs. Due to high- 
temperature, hydrogen brazing and soldering, 
the units are said to be unaffected by environ­
mental conditions. They are available with piv 
from 50 to 1,200 v and tolerances of 2, 5, and 
10% •

Argyle Electronics Corp., Dept. ED, Argyle, 
N. Y.

RF Filters 569

now

available

on many

FUSITE

The result is a compression between the glass and pins 

so tight that twisting and bending of the pins to the 

breaking point will not cause rupture or leakage. (De­

termined by Veeco Leak Detector with sensitivity at 

1010 std. cc /sec.) Thermal shock is excellent with this 

new TR-Glass. Salt spray resistance exceeds 100 hours.

Every performance feature is well in excess of Mil 

Specs. The use of TR-Glass may be considered for all 

types of Fusite solid glass headers as well as many 

other style terminals.

TERMINALS

Samples on request. Write Fusite, Department C-6

Have central point multi-circuit rf filtering. 
This single package contains all the necessary 
rf filters needed for power lines, lighting cir­
cuits, communications lines at missile sites and 
other applications. Units handling up to 1,000 
circuits are now in use, but there is no limit to 
size or number of circuits.

Filtron Co., Inc., Dept. ED, 131-15 Fowler 
Ave., Flushing, N. Y.

Fusite Corporation, Cincinnati, O.

Woodford Mfg. Co., Versailles, Ky.

Fusite N. V., Konigweg 16, Almelo, Holland

Fusite GmbH, Dieselstrasse 5 Karlsruhe, W. Germany

THE FUSITE CORPORATION
6000 FERNVIEW AVENUE, 

CINCINNATI 12, OHIO 
CIRCLE 54 ON READER-SERVICE CARD
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Globe’s basic high quality motors are designed hysteresis- 
synchronous and induction in various stack lengths. Our 
a.c. motors span the torque spectrum through 10 oz. in. at 
synchronous speed (induction torques are 50% higher). 
New frame sizes of y2" and 2y2" dia. are coming. Units 
are for 60, 400 cycles, variable frequency, very high cycle, 
or special square wave power. Our d. c. motors span the 
same performance and size range.

We furnish gearmotors—using standard odd or even ratio 
gear reducers—providing the exact speed torque output 

PRECISION MINIATURE MOTORS. GEARMOTORS. TIMERS. ACTUATORS. CLUTCHES. BLOWERS. MOTORIZED DEVICES

OF COURSE, GLOBE MAKES A.C. MOTORS

TYPE MC Miniature motor rated 0.8 oz. in. max. 
sync, torque. Size: VA” dia. x 2%" long. 6.5 oz. 
To 200 v. a. c. 2, 4. or 6 poles. 101 std. gear ratios.

TYPE SC Sub-miniature motor rated .15 oz. in. max. 
sync, torque. Size: 1.07" dia. x 1.32" long. 2.4 oz. 
To 200 v. a. c. 2, 4, or 6 poles. 49 std. gear ratios.

TYPE FC Small motor rated 1.6 oz. in. max. sync, 
torque. Size: 1%" dia. x 2%" long. 13.4 oz. To 
200 v. a. c. 2. 4, or 6 poles. 101 std. gear ratios.

you need in one compact package. This is the most efficient 
way to meet your requirements from the standpoints of good 
design, reasonable cost, undivided 
responsibility. Many available for 
immediate prototype delivery.

Please ask for Bulletin AC-1 
from Globe Industries, Inc., 1784 
Stanley Avenue, Dayton 4, Ohio. 
Tel. Area Code 513 222-3741.
GLOBE INDUSTRIES, INC.

GLOBE

NEW PRODUCTS
Mylar Capacitors 658

Metallized mylar capacitors are made in bath­
tub and tubular types. Ratings range from 100 to 
600 wvdc, 0.1 to 35 yf, 125 and 150 C operation. 
The layer-wound units are claimed to have the 
capacity and voltage ratings of standard types 
five times as large.

The Potter Co., Dept. ED, 7351 Lawndale, 
Skokie, Ill.

Selenium Diodes 567

Six cell sizes are available in selenium Thy­
rector diodes. Reverse break-down characteris­
tic enables the device to suppress transient 
voltages. Units range from 9/32 in. diam to 5 x 

16 in. plates. Steady-state ratings are from 30 
v rms to 500 v rms, in stacks.

General Electric Corp., Rectifier Components 
Dept., Dept. ED, Carroll Ave., Lynchburg, Va.

Molded Chokes 657

WMBIXXN

TYPE LC Small motor rated 10 oz. in. max. 
sync, torque. Size: 3X<” dia. x 3'A” long. 53 oz. 
To 200 v. a. e. 2. 4, or 6 poles. Gearing to order.

CIRCLE 55 ON READER-SERVICE CARD

Color-coded, fixed inductance rf chokes have 
good self resonant frequency and current car­
rying capacity. Units are encapsulated in epoxy 
resin for mechanical stability and environmen­
tal protection. The 2960 series meets MIL-L-LT- 
7K and range from 0.15 /zh to 27.0 /zh.

Cambridge Thermionic Corp., Dept. ED, 445 
Concord Ave., Cambridge 38, Mass.
Price: $0.51 to $0.54 from 100 to 249.

ELECTRONIC DESIGN • October 25, 1961



CHesapeake 3-3220

245-5640

Village 8 5556

ACademy 1-9191

FLeetwood 7-9448

BAIdwin 4 9651

AComa 2-1686

875-2440

VAIentine 1-1819

Hollywood 2 2381

MArket 3 3151

CHerry 1-4526

CRestwood 7-3366

Midway 61891

CYpress 7-3708

MFHKNTULIX FUT NUICM HXM ENTAIT NUI
DAvenport 1-2064

MAm 4 0783

HOward 3-4502

PArk 3 0363
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ULysses 4 7082
WAInut 2-3664

FOR TECHNICAL ASSISTANCE AND SERVICE 
CONTACT THE TRANSITRON FIELD OFFICE 
NEAREST YOU AS LISTED BELOW.

WINSTON-SALEM, North Carolina 
Nissen Building
310 W. Fourth St. . . . . . . . . . . . . . . . . . . . . . . . . .
CANADIAN SALES.

Baltimore, Maryland 
2319 Maryland Ave. . . . . . . .  
boston, Massachusetts 
168-182 Albion St 
Wakefield. Mass. . . . . . . . . . . . .

First to introduce the REF-AMP, Transitron, a 5-year pioneer in the 
development of packaged semiconductor assemblies, is pleased 
to announce the broad expansion of its Special Products Service 
Department In response to the increasing demand for packaged 
assemblies. Transitron offers the electronic industry a growing line 
of standard assemblies as well as a highly versatile and flexible 
custom design service

LOW LEVEL AMPLIFIER
Gives high input impedance and low 
noise performance with a voltage gain 
of approximately 20.
(Tentative Data)
Input Impedance 500KQ
Output Impedance 3KQ
Voltage Gain 20
Equivalent Input Noise Voltage 5^V
Voltage Supply 4-18 Volts 
Band width DC to lOOKc

^'Leadership in 
semiconductors’

camden. New Jersey
Terrace Office, Park View Apts 
Collingswood 6. N. J. . . . . . . . . . . . . . .
CHICAGO, Illinois
6641 W. North Ave.
Oak Park, III. . . . . . . . . . . . . . . . . . . . . . . . . .
CLEVELAND, Ohio
14625 Detroit Ave.
Lakewood, Ohio. . . . . . . . . . . . . . . . . . . . .
Dallas, Texas
511 Braniff Airways Bldg. 
Dallas 35, Texas. . . . . . . . . . . . . . . . . . . .
DAYTON. Ohio 
379 W. First St. . . . . . . . . . . . . . . . . . . . . . .
DENVER, Colorado
First National Bank Bldg. 
621 Seventeenth St. . . . . . . . . . . . . . . . .
DETROIT. Michigan 
284? West Grand Blvd. . . . . . . . . . . .  
KANSAS CITY, Missouri 
Wirtham Bldg.
31 't and T roost Sts. . . . . . . . . . . . . . . .  
LOS ^ngeles, California 
6362 Hollywood Blvd.
Hollywood 28. Calif. . . . . . . . . . . . . . . .
Newark. New Jersey 
1060 Broad St. . . . . . . . . . . . . . . . . . . . . . .
orlanoo, Florida 
- 10 Jackhnd Bldg.
205 E. Jackson St. . . . . . . . . . . . . . . . . .  
phoenix, Arizona
2727 North Central Ave. . . . . . . . . .  
st paul, Minnesota 
Griggs Midway Bldg.
1821 University Ave. . . . . . . . . . . . . .
san diego, California
3620 30th St. . . . . . . . . . . . . . . . . . . . . . . . .
san Francisco. California 
535 Middlefield Rd.
Palo Alto, Calif. . . . . . . . . . . . . . . . . . . . .
Seattle. Washington
3466 East Marginal Way South
SYRACUSE, New York 
2360 James St. . . . . . . . . . . . . . . . . . . . . . .

Transitron Electronic Corporation of Canada Ltd. 
Toronto and Montreal

VIDEO AMPLIFIER DOUBLET
Utilizes a stable gain circuit giving a broad flat band width and reta

FLIPFLOP
A general purpose flip-flap module 
capable of counting at speeds of 3-5Mc 
and operating as a logic element at bit 
rates in excess of 2Mc.
(Tentative Data)
Frequency in excess of 3Mc 
Supply Voltage 12 Volts DC ±30% 
Power Dissipation (typical) 150mW 
Clock Rate in excess of 2Mc 
Maximum Load 1.5KU

Current Gain of approximately 20 per 
doublet

Equivalent Input Noise Current over 
entire band width is typically less 
than 0.02M RMS

WELDED CIRCUIT PACKAGES Transitron custom-assembles and en­
capsulates any variety of three-dimensional circuit configurations 
of conventional, miniature or micro-miniature components. Utiliza­
tion of advanced production processes, including precision weld­
ing, assures strong, uniform joints and results in high packing den­
sity, light weight and high structural reliability. Typical custom­
made packages are:

tively low noise operation
(Tentative Data)
Band width

20 cps to 7Mc 
Voltage Supply

22 Volts

PACKAGED REFERENCE ASSEMBLIES
A further diversification of Transitron’s packaged assembly 
program has produced two new additions to the firm’s broad 
standard line of quality silicon references...
Selecting from among its most reliable and stable units, in­
cluding devices used in the Minuteman missile, Transitron 
combines for the first time both temperature-compensation 
and close tolerances in a double anode packaged reference 
assembly. Further efforts have also produced a low current 
reference assembly which offers precision tolerance reference 
voltages (10 to 100 volts) in a package especially suited for 
high-density circuitry.
For further information, ask for Transitron’s "Packaged 
Reference Assembly" bulletins.

3 to 5 WATT AUDIO AMPLIFIER
Contains a stable gain push-pull am­
plifier circuit capable of up to 5 Watts.
(Tentative Data)
Voltage Supply 18 Volts
Maximum Input Voltage 1 Volt p.p.

from 3Kf. source resistance
Maximum Linear Output (Push-Pull)

3 Watts (20 Q load) 
Band width 20-20,000 cps

ira natron _ 
* «(•ctronic corporation 

wakotWId, maaaachuaotte
Sunioui • *• «4 A I txwa

okto «Mimi l«V»

MULTIPLE 
SEMICONDUCTOR ASSEMBLIES 
An extension of standard assembly 
techniques has resulted in the pack­
aging of a number of devices in the 
same space normally occupied by one 
standard transistor package. Transi­
tron's compact packaging features 
electrical isolation, close thermal 
proximity between junctions, match­
ing of specific electrical specifications, 
and reduction of external connections. 
Three typical Transitron Multiple 
Assemblies are:

TRflUSIT EXPANDS ITS

SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE USA AND EUROPE • CABLE ADDRESS TRELCO
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NEW PRODUCTS Heat Sink 393
Ultrasonic Welder 592

Isolation Amplifier

Gain of 40, with an accuracy of 0.1% from 
— 55 C to +125 C, is offered in model 260 tran­
sistorized isolation amplifier. Input impedance 
is 20-K, max output voltage is 40 v rms. Phase 
shift through the unit is 0 deg within 
and output impedance is 5 ohms or less. 

Control Technology Co., Inc., Dept.
16 29 St., Long Island City 1, N. Y.

±2 min

Silicon Rectifier

ED, 41-

578

Liquid-cooled transistor heat sink dissipates 
500 w. At 500 w the heat sink temperature does 
not exceed 110 F. Maximum wattage dissipation 
is obtained in heat sink area of 1 sq ft. Temper­
ature gradient is 0.04 C per w.

Electro Impulse Laboratory, Inc., Dept. ED, 
208 River St., Red Bank, N. J.

Multiplexing Modules 643
Input range is 0 to 10 v. A selected channel 

is gated on by a — 6.8 v gating signal. A feed­
back loop combines the input stage for that 
channel with the output amplifier to form an 
amplifier with unity gain and a high input 
impedance. Model 371 contains two channels 
of input gates and amplifiers, and an output 
amplifier. Model 372 contains four channels of 
input gates and amplifiers.

Navigation Computer Corp., Dept. ED, Valley 
Forge Industrial Park, Norristown, Pa.

Peak acceleration of 30,000 g enables many 
uses of the Ultrasonic Toolshop. The probe of 
this unit is vibrated at 25 kc and permits solder­
ing without flux. Other applications of this tool 
include heatless sealing of plastic. Weight is 
under 8 lbs and operation is 110 v ac.

Electromation Components Corp., Dept. ED, 
Norden Lane, Huntington Station, L. I., N. Y.

Direct-Writing Oscillograph 638
Utilizing a tungsten light source, model 444 

offers four to six channels and four selectable 
chart speeds ranging from 1 to 50 ips. Other 
features include the use of model 210 galva­
nometers with sensitivities from 0.4 mv per in. 
and 2,000 cps (±5%) frequency response. Unit 
uses ac or de power by 110 v, 60 cps; other 
models are available using 12 or 28 v de.

Century Geophysical Corp., Dept. ED, 515 S. 
Main St., Tulsa 3, Okla.
Availability: immediate.

Rated at 150 amp, the 6RW56 series silicon 
controlled rectifiers has 9 models. They differ by 
piv ratings of 50 v to 500 v, from the 6RW56AC 
to the 6RW56KC. Peak one cycle surge current 
is 3,000 amps and max gate current to fire the 
silicon controlled rectifier is 100 ma at 25 C.

General Electric Co., Rectifier Components 
Dept., Dept. ED, Auburn, N. Y.
Availability: from stock.

Epitaxial Transistors 432 Pulse Generator 593

Digital Recorder 608

Low-noise, 1,000-mc epitaxial mesa transis­
tors have a noise figure of 4 db and pow’er 
gains of 20 db at 100 me. Saturation voltage is 
0.3 v typical at 50 ma. Oscillator efficiency ex­
ceeds 20% at 400 me ; total device dissipation is 
750 mw for these TO-5 packaged transistors.

Motorola Semiconductor Products, Inc., Dept. 
ED, 5005 E. McDowell Road, Phoenix 8, Ariz.

Digital Voltmeter 568

Repetition rate of 10 me and a broad range 
of pulse widths and delays are combined with 
fast rise time, in model 138. This unit provides 
both a positive and a negative pulse simultane­
ously. Low jitter and good waveform enable 
its use for general laboratory service.

E-H Research Laboratories, Inc., Dept. ED, 
Oakland, Calif.

Magnetic Switch 570

Transistorized digital recorder features high 
speed and flexible data input. Model 562A can 
print up to 5 eleven-digit lines per sec. Four line 
codes other than 1-2-2-4 binary-coded decimal 
may be used as inputs, by substituting plug-in 
cards. Ten-line code operation is also available 
by card substitution.

Hewlett-Packard Co., Dept. ED, 1501 Page 
Mill Road, Palo Alto, Calif.
P&A: $1,625 for six digits; 12 weeks.

Five-digit display is feature of model 650 
digital voltmeter. Range is ±0.0001 v de to 
±1,200.0 v de, with accuracy of 0.05% ±1 
count. The unit has automatic polarity sensing 
and display, an internal calibration cell and an 
essentially infinite input impedance, except 20 
meg on 1,200 v range.

Franklin Electronics Inc., Dept. ED, Bridge­
port, Pa.
P&A: $1850; stock to 60 days.

Biasing is not needed to keep this switch nor­
mally closed. The switches come in a hydrogen, 
or an inert atmosphere cell. Both the DRG-DT 
and the DRG-DTH are spdt switches. Contact 
ratings are resistive; 3 w de, 10 w ac, for the 
DT and 20 w de, 40 w ac for the DTH.

Hamlin Inc., Dept. ED, Lake Mills, Wis. 
P&A: $3 up; immediately.
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FRESH IDEAS IN RELAYS589Coupling Capacitors

Voltage Comparator 395

not on

OHM ITE’S New "GR” Series
Wire Stripper 576

■■

needed. Power

CIRCLE 58 ON READER-SERVICE CARD

CHOICE of below- 
chassis or above­
chassis connecting 
in plastic enclosures.

MULTI-USE terminals allow 
soldering, insertion in printed 
circuit board, and use of AMP 
Style 110 push-on terminals.

ALL ENCLOSED re­
lays mount solidly

3 amp ac or de 
consumption is

on base 
covers.

INTEGRAL plug-in 
base up to D PDT 
avoids wiring be­
tween contact ter­
minals and pins.

power supply 
12 w.

Oryx Co., 1 
Sherman Oak 
P&A: $14.95;

Dept. ED, 1441

ALLTERMINALSon 
one panel... permits 
insertion in printed 
circuit board.

For uhf applications, these coupling and by­
pass capacitors have 360 deg current pattern 
from center terminal and are custom designed. 
Working voltages are from 350 v de to 500 v de 
and nominal capacity range is 100 pf to 5,000 
pf. Units will be made to customer specifica­
tions.

Erie Resistor Corp., Dept. ED, 644 W. 12 St., 
Erie, Pa.

E. Chesnut Ave.. Santa Ana, Calif.
P&A: $23.00, 1 to 9; stock to 2 week

ELECTRONIC DESIGN • October 25, 19Ó1

6 in.; weight is 2 oz. A 6 v

SPECIFICATIONS
CONTACTS - Integral with 
terminals; up to 3PDT, 
5amp,115VACor32VDC 
Stationary contacts, fine 
silver inlay material; mov­
able, solid fine silver.
COILS. Upto 230 VAC at 
60 cps or 115 VDC.
ENCLOSURES: Clear 
plastic.
TERMINAL PANELS: 
Harrier type or octal plug.
LATCHING RELAY: 
Available enclosed in clear 
plastic with plug-in mount­
ing; or unenclosed.

Accuracy Is Our Policy
The New Literature release which appeared 
on p 205 of the Sept. 27 issue of Electronic 
Design described catalog No. 62 offered by 
Alpha Wire Corp., 200 Varick St., New York 
1 1, N. Y.

Tweezer-like wire stripper operates at 480 F. 
The ST-6 has separate heating elements in each 
arm and stainless steel stripping heads. Length

OCTAL PLUG relays up to 
DPDT have recessed pin 
bases . . . meet UL spacing 
requirements to 150 V.

Transistor circuit module can detect voltages 
in range of 6 v de to +6 v de. Sensitivity is 
o.l v from - 54 C to +71 C. Unit is compatible 
with T-series digital circuit modules. The unit 
is 7 8 in. in diam by 2-3/16 in. seated height, 
with standard 9 pin miniature base.

Stocked for Immediate 
Delivery From 
Distributors or Factory.. 
WRITE FOR BULLETIN 166

OHMITE MANUFACTURING COMPANY

3643 Howard Street 
Skokie, Illinois
Rheostats • Power Resistors 
Precision Resistors 
Variable Transformers
Tantalum Capacitors • Tap Switches 
Micromodules • Relays
R.F. Chokes • Germanium Diodes

Dept. ED, 13804 
is, Calif.
stock.

OHMITE



NEW PRODUCTS
UHF Preamplifier 564

630Digital Modules

460Copper-Clad Laminate

464Key Switch

elements, contact and terminal lead:
specially prepared beforehand

Hinder construction

1148 Hendricks Causeway 
Ridgelield, Mew Jersey 
WHitney 5-6780

lock n 
LKkM( |H* 
cm*I atete loot*

Designed for printed circuitry, grade G-10R 
has a hot peel strength of 2 to 4 lb per in. of 
width, and from 9 to 11 lb per in. of width at 
room temperature. This material is available in 
sheets of 36 x 36 in. and 36 x 48 in. with the 
usual copper foil thicknesses.

Synthane Corp., Dept. ED, Oaks, Pa.

then welded 
ver. So, for

Rotary selector key operated ac switch, has 
45 or 90 deg indexing, providing a positive 
feel during rotation. Standard features include 
one or two wafers and 2 to 12 positions. Units 
have either screw or 1/4-in. spade terminals.

Cutler-Hammer, Dept. ED, 315 N. 12 St., 
Milwaukee 1, Wis.

Every one of the Groov-Pins shown here 
was designed with your pin problems in 
mind. Designed to withstand the rigors 
of constant shock and vibration without 
loosening...to drive easily into a simple 
drilled hole ... for faster hand or produc­
tion feeding, including hopper feed...for 
a permanent connection that stands up to 
vibration fatigue as only a solid pin can.

Groov-Pins are made to meet your 
requirements, too. Standard sizes run 
from to %", specials to fit your needs 
at standard prices over 5,000 pieces. 
Send for illustrated catalog, free samples.

with pure nickel or palladic 
built-in reliability through so 
techniques, see your ACErep!

ELECTRONICS ASSOCIATES, INC.
99 Dover Street. Somerville 44. Moi*.

SOmenet * 5130 1MX SMVl 111 Wm. Unlee WUX

Designed for 2 me operation. The DC2M se­
ries consists of miniaturized, encapsulated, 
digital modules, 1.6 x 0.8 x 0.5 in., fully tran­
sistorized and assembled through welding tech­
niques. The DC2C series is a family of system- 
designed digital circuit cards 2-3/4 x 5-1/2 
in. Each card mounts two to four DC2M mod­
ules.

Control Logic, Inc., Dept. ED, Natick Indus­
trial Centre, Mass.

This 2** AIA Acepol® (shown Escale) incorporales all these ex­
elusive welding construction features, for superior reliability.

CIRCLE 60 ON READER-SERVICE CARD 
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To join two ports os one...

THE SOLID GROOV-PIN

Acapat* Acalma* Acatar* AcaahmR -»a. Appi tai 
CIRCLE 59 ON READER-SERVICE CARD

a spot of welding!
Still at it? Trying to improve potentiometer reliability by building 
’em yourself? Well, you’re on the right track about one thing — 
welding s a sure way to eliminate a lot of operational headaches 
— like gassing contamination of contact metals at high temperature, 
from organic solder flux. No chance of “cold joints’ . either, to in­
crease circuit resistance. No soldered connections to come loose 
under vibration and shock. Welding is the way to reliability!

But why set the wife’s drapes afire to get a reliable, all-welded pot? 
Utilizing welding techniques, Ace produces reliable potentiometers 
operable at temperatures exceeding 150°C. and 
able to withstand 50 G s at 2000 cycles. All this.
plus extremely low contact resistance and long­
ei rated life. All taps, end connections, resistance

Low-noise figures are characteristic of these 
tow-stage preamplifiers for channels 14 through 
83. GE type 7077 and GL-2699 planar type tubes 
are used exclusively. All models, PRU-J through 
M, have grounded-grid, high-Q resonant-cavity 
circuits. Power source must be 117 v, 50-60 cps, 
20 w. Single-stage models with weatherproof 
enclosures are also available.

Community Engineering Corp., Dept. ED, 
234 E. College Ave., State College, Pa.



OM CINCHDC Relay

SOCKET

Low-CostBBBBB

SUBMINIATURE@ .050* AOI >.200

PLUGS „SOCKETS
for low-current circuits

Dice
are sorted into 10 categories rang-
mg

RECEPTACLEPLUG

355Power Supplies

7 contacts 204-92-07 046

Maximum Rated Voltagu AC-RMS Initial Insertion and Extraction

50.000 Megohms (Min.)parts

Maximum

Two series offered. The

Dlvtaion of Unitod-Carr Faataner Corporation. Boaton, Maaaachuaotta
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RETAINING 
RINGS

300 volts
50n »aits 6 lbs

7 tbs
8 lbs.
9 lbs.

10 lbs.

Auto-Sorter TK-500 can gage and 
sort 2,400 to 3,200 dice per hr to

Contact tn contact
Contact to ground 

Capacitance

ContactResistance 1.50 Ohms (Max.) 
Safe Operating Temperature

Force
3 contact (Max.)
4 contact (Max.)
5 contact (Max.)
6 contact (Max.)
7 contact (Max.)

RETAINING 
RINGS

Allied Control 
ED, 2 East End 
21, N. Y.

Inc.
Road

ACTUAL 
SIZECo., Inc., Dept. 

Ave., New York

Individual Contact Retonsion Force
Minimum Gauge Weight 34 ounce

an accuracy of 0.000040

0.00020 in. including “rejects” and 
“reinspects”. Automatic controls, 
counters and shut-offs are stand-

size from 0.000050

Molded of low-loss, mica filled phenolic insulation (type MFE per 
MIL-4-14E) with beryllium copper contacts, .00003 Min. Sel-rex 
gold plated. Available also, with glass-filled Diallyl Phthalate 
insulation (type SDG per MIL-M-18794).

May be swaged into metal chassis, cemented into Bakelite 
chassis, mounted with retaining ring or potted.

ries, consisting of seven models, 
has outputs of 0.8 to 30 v at 50 
to 200 ma with line and load 
regulation of ±0.5% and ripple 
of 0.1%. The M series, consisting 
of 12 models, has outputs of 9 to 
40 v at 500 to 700 ma with line 
regulation of ±0.1%.

Acopian Technical Co., Dept. 
ED, 927 Spruce St., Easton, Pa. 
P&A: $60 and $80; stock.

Microminiature 4pdt relay, mod­
el JH-12, has standard con­
tact configurations for 2-, 4- and 
6-pole relays. Rated at 2-amp 
non-inductive at 29 v de or 115 v 
ac, the hermetically sealed relay 
operates at temperatures from 
—65 to +125 C. Plug-in. printed 
circuit and hook-type solder ter­
minals are available. Operate 
time is 10 msec ; release time is 
8 msec; weight is 1.4 oz max.

ard equipment.
Techni-Rite Electronics. 

Dept. ED, 71 Centerville 
Warwick, R. I
Price: $10,500.

441-00-11-082(105) 

441-00-11 082(105) 

4411 00-11-082(105) 

441-00-11-083(105) 

441-00-11 084(105)

Measured from one contact to all 
other conducting parts 1.5 m.m.f.

(Max.)

131-16-12 098

131-17-12 099

3 contacts 204-92-03 047

4 contacts 204 92 04-048

5 contacts 204-92-05 049

6 contacts 204-92 06 050

131-13-12-095

131-14-12-096

131-15-12-097

470
dice sorter, the

for interconnecting low current 
circuits where miniaturization is 
important... electrical ratings 

conform to EIA standards

Dice Sorter
An automatic

WRITE FOR FULL INFORMATION TODAY I Complete engineering data and detailed specifications on this line of low cost plugs 
I and sockets is available. Yours for the asking, or phone NE 2-2000.

ELECTRICAL RATINGS
Insulation lots factor 

Maximum 0.50 Dry
Insulation Resistance 

Measured from one contact ta all 
other conducting

Cinch Manufacturing Company
1026 South Homan Avenue, Chicago 24, Illinois

DIMENSIONS

No. of Contacts A B C
3 .350 ± .003 .194 .360
4 .350 ± .003 .194 360
5 .350 ± .003 .194 .360
6 400 ± 003 .244 .410
7 .450 ± .003 291 .460
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32 
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RELAY
*1 cycle per second rate

NEW PRODUCTS
Block Tape Readers 378

FOR

Switching rates 
up to 1,000 cps.

• Business Machines
• Machine Tools
• Military Applications
• Cross Points
• Proximity Switches
• Counting and Scanners
• Flip-flop
• “Explosive” Environments
• Railway Signaling
• Traffic Controls
• Food Processing
• Chemical Processing
• Annunciators

Modular design block tape readers are devel­
oped for use where panel space is at a premium. 
One or more of the reader-subassemblies may 
be combined with a single control unit to make 
up a tape reader for 80-, 96-, or 120-bit frames. 
The 410 series is an 80-bit unit; the 412, a 96-bit 
unit and the 415, a 120-bit unit. Combined with 
the 400 series control unit, they make up the 
TP-450, TP-452 and the TP-455 tape programers, 
respectively.

Electronic Engineering Co. of California, 
Dept. ED, 1601 E. Chestnut Ave., Santa Ana, 
Calif.
P&A: from $1,625 to $2,145; 45 days.

Control System 649
Model 1710 has been modified to include 

closed-loop capability by adding two new units, 
the 1711 data converter, model 2, and the 1712 
multiplexer and terminal unit.

International Business Machines, Corp., Data 
Processing Div., Dept. ED, 112 E. Post Road. 
White Plains, N. Y.
P&A: $125,000 to $250,000; early 1962.

Sampling Oscilloscope 394

A new concept 
of reliability.

3
High speed operation.

Long life of the Hathaway Drireed Miniature Relay Form A is typical of 
the quality built into all our relays...and we have a relay for all your 
applications—routine or specialized.

Contact rating: 10,000,000 operations at 100 milliamperes, 115 V 60 cps resis­
tive, 10,000,000 operations at 125 milliamperes, 28 vdc resistive. 1,000,000,000 
operations dry circuit. Vibration: 20 G's to 2,000 cps, energized or non-energized 
with no fault operation. Shock: 50 G’s for 11 milliseconds. Operate time-typical: 
600 microseconds, including bounce, for 28 vdc unit at nominal voltage. Closed 
contact resistance: .04 to 0.12 ohms initially. Breakdown voltage between con­
tacts: 250 volts rms, 60 cps. Natural contact frequency: 2,700 to 3,200 cps. 
Weight: 5 grams. Volume: O.110 cubic inches. Noise: Useable in the low micro­
volt region. Special circuits available upon request.

COIL SPECIFICATIONS AT 25° C.
130 Milliwatts__________

NOMINAL VOLTAGENUMBER CATALOG
AM06 
AM12
AM28

High resistance to 
shock and vibration.

Contact your local representative 
or distributor for prices and ad­
ditional information.

HATHAWAY DENVER
3B04 EAST JEWELL AVE.
DENVER 22, COLORADO SKyline 64301 

A division of Hathaway Instruments, Inc.
CIRCLE 63 ON READER-SERVICE CARD

Calibrated, high resolution measurement of 
nsec pulse phenomena is possible with sampling 
oscilloscope model 185B. Conventional controls, 
direct reading and u standard 5-in. mono­
accelerator ert are features of the unit. With 
model 187B plug-in dual trace amplifier, the 
unit has a pass-band from de to 1-Gc, can be 
synchronized up to 1-Gc and permits full screen 
presentation of signals from 0.3 nsec to 100 
psec.

Hewlett-Packard Co., Dept. ED, 1501 Page 
Mill Road, Palo Alto, Calif.
P&A: model 185B, $2,300, model 187B, $1,000; 
4 months.

CIRCLE 62 ON READER-SERVICE CARD *



CONTROLLING

TAKES

EXPERT
CHILD’S 
PLAY

MOVING 
AIR

In years of specializing in air moving and cooling, 
at times we have been undersold, outmaneuvered 
and outtalked. But we’ve seldom been outde- 
signed or outperformed. Sooner or later most 
air moving problems come to Torrington. 
Brochure 102 proves why it should be sooner. 

TORRINGTON 
MANUFACTURING COMPANY
TORRINGTON ■ CONNECTICUT



Coming

Lists and Describes 8700 Recent Electronic Products

EDC is Electronic Design's 27th Issue.

The new EDC makes it easier than ever before to locate and 
obtain information about recently released electronic products. 
Improvements suggested by readers include:

Simplified code and reference numbers, for 
new products.
Bold category heads on each page make it 
easier to find products listed in the locator.
Improved cross references.
An entirely new section - "Index to New 
Products by Manufacturer. " Use it to scan 
a given company’s new product activity.

Soon



Constant Delay Lines 399

range

16799

420Epoxy Shells

This 17* inch printed circuit connector of

416Logic Plug-in

.TitleName

Company

Address

CIRCLE 64 ON READER-SERVICE CARD

Dimensional stability of compounds based on DAPON M 
keeps this connector straight and true: contacts are always 
accurately positioned.

FREE LITERATURE
SEND COUPON FOR NEW 32-PAGE BROCHURE 
AND THE NAMES OF COMPOUNDERS OF 
DAPON RESINS

This long connector is home base for hundreds of 
terminals. By molding it of thermosetting com­
pound based on DAPON M, Viking Industries Inc. 
solved a number of design problems . . .

dapon M gives the connector outstanding elec­
trical and mechanical qualities. The resin permits 
450 F continuous operating temperatures, has ex­
cellent dimensional stability and resistance to 
moisture. Its electrical resistance (measured in 
millions of megohms) remains unaffected by weeks 
of exposure to 100% relative humidity.

The material is easily molded. It has good hot 
strength, the piece is strong when cured. Neither 
cooling jigs nor multiple ejector pins are needed 
in removing the connector from the mold. Fast 
cycles are possible. The resin’s high flex, tensile, 
and compressive strengths result in rugged mold­
ings with high insert holding power and dependable 
performance.

ELECTRONIC DESIGN • October 25, 1961

A 200-kc clock driver circuit for digital sys­
tems, the CD-I logic plug-in can also be used 
for driving medium-power indicator lamps or 
relays. It contains six independent circuits, 
each able to handle 450 ma at 50% duty cycle. 
Dimensions are 4-3/8 x 3-3/4 in.

Computer Logic Corp., Dept. ED, 11800 W. 
Olympic Blvd., Los Angeles 64, Calif.

Packaged in hermetically sealed cases, series 
PCDL lumped constant delay lines are designed 
for application on printed-circuit cards. Case 
height is 0.4 in. max; width is 1.4 in.; length 
may be varied as required. Time delay to rise 
time ratios of 5 to 1 have a delay line length of 
1.6 in.; ratios of 25 to 1 can be obtained with a 
length of 5.6 in. Rating is 500 v de; tolerances

Please send new brochuie “DAPON MOLDING MATERIALS

Non-burning epoxy shells can be furnished 
in a wide range of sizes. Square and rectangu­
lar shapes can be molded on special order. 
Shells of silicone, diallyl phthalate and phenol­
ic can also be supplied.

Cycle Products Co., Inc., Dept. ED, 123 
Central Ave., Newark 2. N. J.

DAPON M is recommended for use wherever:
• high operating temperatures are encountered
• top electrical qualities are a must
• better strengths are desired
• molding conditions pose a problem.

Putting Ideas to Work 
FOOD MACHINERY ANO CHEMICAL 

CORPORATION 
Dapon Department

Room 1458, 161 East 42nd St.. N Y 17. N Y

can be maintained through a temperature 
of —55 to 125 C.

PCA Electronics, Inc., Dept. EI), 
Schoenborn St., Sepulveda, Calif.
P&A: from $20 to $150 each; 30 days.

DAPON M OPERATES AT 450° F...
DIALLYL ISOPHTHALATE

STOPS WARPAGE AND MISALIGNMENT



New from MalloryNEW PRODUCTS
Toroid-Coil Winder 421

Auto-Collimator 425

Miniature Chopper 398

For small coils. The toroid-coil winder has a 
7.5-in. diam bobbin of narrow cross-section al­
lowing a large number of turns to be wound 
on a single coil. The large diameter is also 
practical for stacked coils used in dual-coil 
magnetic amplifiers.

Controlomag Laboratories, Dept. ED, Box 16, 
Ottsville, Pa.
Pt ice: $940.

ELECTRONIC DESIGN • October 25, 1961

Starting voltage of less than 3 v is required 
at any frequency within a specified range for 
this miniature 60-cps chopper. It is designed 
for operational de amplifiers in computer appli­
cations. Nominal drive frequency and voltage 
are 60 ±5 cps at 6.3 v, aperiodic from 10 to 
100 cps. Phase lag is 20 ±5 deg at 60 cps and 
25 C.

Oak Manufacturing Co., Dept. ED, Crystal 
Lake, Ill.
Price: $22.85 each.

Precision angle measuring system, model 
700, provides the capability of automatically 
and continuously measuring angular deviation 
between the axis of a transmitted and reflected 
light beam. Features of the system are: auto­
matic acquisition of light source within a ±0.5 
deg field-of-view in both elevation and azimuth 
axes; continuous angle readout information in 
both azimuth and elevation axes up to ±1.0 
deg of arc; angle resolution of ±2 sec.

Automation Laboratories, Inc., Dept. ED, 179 
Liberty Ave., Mineola, L. I., N. Y.



400DC Amplifier

413Transistor-Plate Capacitor
RATINGS AND SPECIFICATIONS (60 CPS Resistive Loading)

415Drafting Instrument

New performance. Take a look at the specifications for 
three typical ratings. Compare forward drop, leakage cur­
rent and ambient temperature ratings against any other

Model 4001 is a compact and rugged 
plifier designed to amplify low level

de ant­
signals

New miniaturization. Only 0.240" in 
diameter and 0.405" long, the Type D is 
ideal for high density packaging. It can be 
supplied with an insulating sleeve.

New reliability. The Type D is the result 
of over four years of Mallory research in 
semiconductor development and produc­
tion. Our unique cell construction and 
manufacturing techniques, coupled with 
the most exacting quality control, assure 
exceptionally high level of product quality 
delivered to your plant.

premium in performance. Type VB doubler circuits 
come as a 3-terminal package with 400 and 600 PRV 
ratings, delivering .5 ampere at 100°C and .75 
ampere at 50°C ambient. Type FW full wave recti­
fiers are 4-terminal packages; rated 200, 400 or 600 
volts; 1.0 ampere at 100°C, 1.5 amperes at 50°C. 
Full wave center tap circuits with positive or nega­
tive polarity can be supplied.
Write for our new Technical Data Bulletins: No. 11-8 
on the Type FW, and 11-3 on the Type VB.

rectifier in this price range. Peak reverse 
voltage ratings from 50 to 600 volts are 
available.

Our engineers are well qualified to help 
you utilize the new characteristics of 
Mallory silicon rectifiers in your present 
or planned circuits. Write today for data 
and for a consultation.

Applies tape to charts, printed-circuit mas­
ters and other graphic illustration. The Quick 
Line Tape pen provides straight, curved or ir­
regular lines from 1/32 to 3/16 in. wide. A 
wheel assembly feeds, applies and burnishes 
tape.

W. H Brady Co., Dept. ED, 789 W. Glendale 
Ave., Milwaukee 9, Wis.

Mallory Semiconductor Company 
Du Quoin, Illinois

from de to 5 kc. The unit occupies 3.15 cu-in. 
and weighs less than 5 oz. Linearity is ±0.3% ; 
gain stability ±0.25% for 24 hr; frequency 
response is ±0.1 db to 500 cps, ±1.0 db to 500 
cps.

P M Electronics, Inc., Dept. ED, 5221 Uni­
versity Ave., San Diego 5, Calif.
P&A: $985 each; 60 days.

You can reduce prime component costs, and make 
important added savings m stocking, handling, wir­
ing and assembly costs with Mallory rectifier circuits.
In a single compact package, encapsulated in mois­
ture-impervious resin, you get a complete full wave 
or doubler circuit... ready to mount on a chassis or 
printed circuit, ideally suited for automated assem­
bly, with cold case for maximum mounting flexi­
bility. The same basic rectifier elements are used as 
in the Type D sealed rectifier . . . high in reliability,

For the first time, you can now get a glass-to-metal sealed 
silicon rectifier capable of 125°C operation ... at a cost 
substantially lower than that of "top hat" types. It’s the 
new Mallory Type D rectifier. It brings you a combination 
of small size, premium performance and down-to-earth 
economy which opens broad design opportunities in home 
instruments and commercial and industrial products.

CIRCLE 65 ON READER-SERVICE CARD
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Range is 0.005 to 0.1 yf; wvdc is 50. The 
transistor-plate capacitor measures from 0.28 
to 0.7 in. sq. The additional area and thick 
ceramic section resulting from the square de­
sign provide for improved reliability and tem­
perature-capacitance characteristics. Coating is 
durez phenolic, wax impregnation.

Aerovox Corp., Dept. ED, Myrtle Beach, S. C.

MallorYAmbient operating temperature

Type 
0 200

Type 
0 400

Type 
0 600

1 Maximum allowable PRV - 200 400 600 V

1 Maximum allowable RMS voltage 140 280 420V

1 Maximum allowable continuous reverse
I DC voltage 200 40Ü 600V

1 Maximum allowable DC output current—
1 (at 125‘C ambient)
1 (at 75*C ambient)

600
750

500
750

500 ma 
75<Tma

1 Maximum allowable one cycle surge current 15 15 15 amp

1 Maximum peak recurrent forward current 5 5 5 amp

1 Maximum surge current (4ms) 35 ' 35 35 amp

L Maximum full-load forward drop—
I (full cycle avg. at 125*C) .5 .5 .5 V

■ Maximum leakage current—
(full cycle avg. at 125*C) .25 .25 .25 ma



Practical Products for Creative Engineering NEW PRODUCTS
419Potentiometer-Switch

506Insulated Terminals
Melamine and diallyl phthalate insulated

standoff and feedterminals are offered

Single0.344

409Oscillograph
inductance decade boxes. It

for these

Telephone Crystal Lake, 459-5000

CIRCLE 66 ON READER-SERVICE CARD

OAK DECADE 
designed to fill i

through types. A 
sizes from 0.047 
of 3/16 to 17/32

single section

writing oscillograph 
of the 350 series pre-

developed a special rotor blade desigi

switch types to be used in resistance/capacitance/

total of 48 sizes offer terminal 
to 0.070 in., insulator lengths 
in., shank lengths of 0.156 to 
and double turret, pin and

Two-channel, direct 
model 296 accepts any

ELECTRONIC DESIGN • October 25, 1961

amplifiers including phase-sensitivity demodu­
lator, carrier and frequency deviation types. 
The oscillograph has u basic sensitivity of 0.1 
v per mm, frequency response to 125 cps with­
in 3 db at 10 mm, peak to peak; non-linearity 
of 0.5% max and input impedance of 25 K 
from each lead to ground.

Sanborn Co., Industrial Div., Dept. ED, 175 
Wyman St., Waltham 54, Mass.

Step-driven potentiometer-switch series 720 
combines a 15/16-in. diam variable resistor, on- 
off switch and a bi-directional stepping device. 
For manual or remote control, it can be used 
in TV and radio applications. Operating pulse 
is 25 ma for 75 msec. Coil resistance is 5,400 
ohms. Switch rating is 3 amp, 125 v ac.

CTS Corp., Dept. ED, 619 N. Michigan Ave- 
Chicago 11, III.
P& 4; $3.60; 2 to 4 weeks.

SWITCH SECTIONS have been 
a need in those applications where

reliable decade counting is required—computers, 
process controls, L/C/R decade boxes, lab equip­
ment. and other devices having read-in or read-out 
functions.

Although the decade counting function can be 
designed into almost any Oak low-power rotary 
switch. Type A, F, and H switches are particularly 
well-adapted to this purpose. Oak engineers have

switch that not only saves space but also makes 
maximum use of a minimum number of components.

If yours is an application that calls for a count­
ing function, inquire about Oak Decade Switch 
Sections. Because of the special nature of these 
switches, however, please submit details of use 
or number of functions required to the Oak 
Applications Engineering department for specific 
recommendations.

Plants in Crystal Lake, Illinois • Elkhorn, Wisconsin
SUBSIDIARIES: OAK EEECTRONICS CORPORATION, Culver City, Calif. • M^COY EtECTRONICS CO., Mt. Holly Spring», Pa.

split terminal types are available.
Cambridge Thermionic Corp., Dept. ED, 445

Concord Ave., Cambridge 38. Mass.
P&A: $0.12; stock.



Flash-Mount Transducer 509
For hydrophones, the flash-mount transduc­

er assembly has a receiving sensitivity of —85 
db vs 1 v per /*-bar and a transmitting sensi­
tivity of +85 db. Resonant frequency is 195 
kc ±10%; impedance at resonance is about 
300 ohms; total capacitance is 2,000 pf ±15%. 
Transmitting capacity is 50 w at 10% duty 
cycle.

Erie Resistor Corp., Dept. ED, 644 W. 12th 
St., Erie, Pa.
P&A: $6.50 to $10; 3 to 4 weeks.

Rectifier Tester 408

Silicon control rectifier tester includes all 
necessary attachments for complete operation. 
A sweep supply, gate supply and divider for 
horizontal and vertical are included. The unit 
will test forward leakage, reverse leakage, gate 
voltage and gate current. Specifications are: I 
variable sweep supply, 0 to 500 v; variable 
gating, 0 to 7 v; vertical output, 50 mv per 
ma; horizontal output, 1-v out for every 5-v 
across the unit under test.

Power Sources, Inc., Dept. ED, Northwest 
Industrial Park, Burlington. Mass.
Price: $165, including all attachments.

Powdered Epoxy Foams 510
Three types, designated Eccofoam EFF-4, 

lo and 15, weigh 4, 10 and 14 lb per cu ft. 
Other specs are: compressive strength: 100, 
400 and 700 psi; dielectric constant from 10- 
to 10"' cps, 1.08, 1.15 and 1.28; dissipation 
factor from 10: to 1010 cps, 0.003, 0.006 and 
0.01.

Emerson & Cuming, Inc., Dept. ED, Canton, 
Mass.
Price: $3.00 per lb.

Voltage Variable Capacitors 516
Cover 47 to 6.5 pf in ten types: PC122, PC- 

Ill, PC129, PC128, PCI 13, PC126, PC124, 
PCI 15 and PC141. Q values range from 50 to 
125; working voltages, from 25 to 100 v. Uses 
include frequency multipliers, parametric am­
plifiers, electronic tuners.

Pacific Semiconductors, Inc., Dept. ED, 12955 
Chadron Ave., Hawthorne, Calif.
P&A: $5 to $7; stock.

ELECTRONIC DESIGN • October 25, 1961

now for military and industrial applications...

NEW 
H MOTOROLA 

I 1N3189-91

DELIVER 1 AMP AT 100°C
designed to meet requirements of MIL-S-19500/155 (Navy)

Motorola’s new 1N3189 flangeless series consists 
of three silicon rectifiers, each capable of carrying 
1 AMP at 100 C. Available in voltages of 200, 400, 
and 600 PIV, these quality units offer superior 
stability, and can be employed in military designs 
where commercially available MIL-STD-701B 
“Guidance” types are acceptable.

Especially suited for printed circuit applications, 
these new flangeless rectifiers do not require heat­
sinks and are easier and more economical to install 
than the bulkier studs. Yet, they operate in the 
stud-like 1 AMP region instead of the milliamp 
region usually associated with such subminiature 
axial-lead devices.

Whether you require rectifiers for military or in­
dustrial applications, look to Motorola for the best 
silicon devices at the best prices. Ask about our 
other devices to MIL “Preferred” and “Guidance” 
type specifications.

FOR MORE COMPLETE TECHNICAL INFORMATION 
contact your Motorola Semiconductor district office, or call or write: 
Motorola Semiconductor Products Inc., Technical Information Depart­
ment, 5005 East McDowell Road, Phoenix 8, Arizona.

NEW MOTOROLA FLANGELESS RECTIFIERS

MOTOROLA DISTRICT OFFICES:
Belmont. Mass. / Burlingame. Calif. / Chicago / Clifton, N J. / Dallas / Dayton 
Detroit / Glenside, Pa. / Hollywood / Minneapolis / Orlando, Fla. I Phoenix 
Silver Spring, Md. / Syracuse / Toronto, Canada.

MAXIMUM RATINGS TYPE NO. RATING UNITS
Peak Inverse Voltage — PIV 
DC or Recurrent

1N3189
1N3190
1N3191

200
400
600

volts 
volts 
volts

Average Half-Wave 
Rectified Forward Current 150°C 
(a Ambient Temp. 100°C

All Types 
All Types

0.5
1.0

Amps 
Amps

ELECTRICAL CHARACTERISTICS 
ALL TYPES

AMBIENT TEMPERATURE
UNITS25C 150’C

Maximum forward voltage drop 
at 750 mA continuous DC. 1.0 volts

Maximum forward voltage drop, 
full cycle average at maximum 
rated current & voltage — 0 5 volts

Maximum reverse current at 
maximum rated DC voltage 0.005 0.500 mA
Maximum full cycle average 
reverse current at maximum 
rated voltage & current as 
half-wave rectifier with 
resistive load 0.2 mA
Operating & Storage Temperature Range — 65°C to + 175°C

MOTOROLA
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NEW PRODUCTS
410

TPAMSfSTOP tester —

MODEL H98

ko
$

Servo Preamplifier

New broad range!

TEST TRANSISTOR
BETA

IN THE CIRCUIT

No leads to unsolder
Four overlapping Beta Ranges • High meter resolution 
Direct reading with test circuit power off SPECIFICATIONS

New Sierra 219B 4-range Transistor Tester reads Beta directly in the 
circuit; also measures Ico, Beta out of circuit
Less downtime and less danger of damage to transistors under test 
with this new Sierra instrument—battery-operated, light weight, port­
able, easy to use.

Test ranges 
Beta 

Ico:

Accuracy 
In circuit:

1-4. 3-12, 10-40, 30-120* 
0-50, 0-500 ua

Maintenance, quality control, incoming inspection and production 
testing are just a few of the applications where you save time and 
money by testing transistors, even complete assemblies, without un­
soldering leads. Model 219E reads Beta in the circuit, 1 to 120. Ico 
is measured on a straightforward basis; collector potentials of 3, 6 
or 12 vdc may be selected. All controls are on the front panel... an 
instrument of convenience, speed, accuracy.
Write or phone today for information and demonstration.

Out Of circuit:
Power:

Operating 
Temperature:

Size:

Price:

'â SIERRA ELECTRONIC

±20% for external loads over 
500 ohms.

Improved accuracy above 
500 ohms, usable readings 
below 500 ohms.
±10%
Internal battery, mercury or 
zinc-carbon type, 600 hrs. av. 
life; output indicated on 
front-panel meter.

32 to 149’ F
9” high, 7W wide, W 
deep, weight, 10V* lb., 
including batteries.
$335.00.
‘Beta readings to 300 may 

be approximated.

CORPORATION
A Division of Philco Corporation

6919K BOHANNON DRIVE . DAvenport 6-2060 . MENLO PARK, CALIF., U.S.A.
Sales representatives in all principal areas.

Canada: Atlas Instrument Corporation, Ltd., Montreal, Ottawa, Toronto, Vancouver. 
Export: Frazar & Hansen, Ltd., San Francisco.
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6919

High-temperature servo preamplifier model 
51-100 provides a gain-impedance product of 3.6 
x 10° and has a nominal gain of 1,200 at 3-K 
input impedance. Maximum undistorted output 
is 2 v rms across a 10-K load. It can be used 
to extend input impedance or gain of other am­
plifiers.

Servo Development Corp., Dept. ED, 2 Wil­
lis Court, Hicksville, L. I., N. Y.

Analog Computer 411

Iterative analog computer series 3200 uses 
components matched to within 0.01%. Nominal 
size is 50 amplifiers. Amplifiers have 20-/iv 
drift and 500-p.v noise. Inverter bandwidth is 
1 me. Design is completely modular. Pushbut­
tons select compute, hold, reset, automatic re­
cycle, slave, audible overload indication and 
automatic-hold modes of operation.

Systron-Donner Corp., Donner Scientific Div., 
Dept. ED, Concord, Calif.

Wire Marker 417

Automatic wire marker, called the Marker- 
matic was designed for marking wires with 
pressure-sensitive bands but can be used to 
mark any tubular object. The machine uses 
markers which are supplied in continuous coil 
form; each coil contains up to 5,000 individual 
marks.

W. H. Brady Co., Dept. ED, 727 W. Glendale, 
Milwaukee 9, Wis.

ELECTRONIC DESIGN • October 25, 1961
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Frequency Changer 412

Provides 400 ±50 cps at 115 ±15 v from a 
60-cps, 220- or 440-v source. A 10-kva, three- 
phase static frequency changer, model 361-102- 
103 maintains output frequency and voltage to 
within ±1% under conditions of changing out­
put load from no load to full load and chang­
ing input frequency and voltage of ±5%. Har­
monic content is 3% avg or 4% max.

American Electronics, Inc., Precision Power 
Div., Dept. ED, 1598 E. Ross Ave., Fullerton, 
Calif.

Transistor Circuit Breaker 433
Series 150 transistor decade circuit breaker 

may be interposed between a power supply or 
signal source and transistor circuitry. They 
offer positive protection by opening the load 
within 10 p.sec. Trip current may be adjusted to 
any value between 15 and 150 ma in the single 
decade model and between 1.5 and 150 ma in 
the two-decade model. Insertion loss is 25 mil­
liohms to 1.5 ohms per ma setting over the 
150 to 15 ma range.

Orbitec Corp., Dept. ED, 512 30th St., New­
port Beach, Calif.
P&A: $160 each, 1 to 5; immediate.

Silicon Transistors 404

Operation at collector and emitter voltages of 
30 v each with a leakage current of 15 nano­
amps max at 65 C is possible with types T- 
2363 and T-2357 silicon precision alloy transis­
tors. Parameter stability is assured through 
the use of the TO-18 cold welded package with 
250 hr baking at 140 C, coupled with an inert 
can fill.

Philco Corp., Lansdale Div., Dept. ED, Lans­
dale, Pa.
P&A: $11.44 to $23.10 in quantities of 100 to 
999; immediate.

w ». 
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IMOTOROTA GERMANIOM EPITAXIAL MESA SWITCHES

REPLACE MICRO-ALLOY. DRIF1 ANO OTHER MESA TYPES

with improvedperformance over a broader range...at lower cost!
Six new germanium epitaxial switching transistors from 

Motorola — the 2N960-62, 2N964-66 series — will replace 
several hundred similar old type devices in 90% of all 
applications.

With their faster switching time (K's = 16 nsec) and lower 
saturation voltage, this new epitaxial mesa switching series 
will supplant virtually all other germanium micro-alloy, 
drift, mesa, and other types for high-speed switching appli­
cations ... in many cases at considerably lower prices.

Designed with improved geometry, the new switch series 
is intended for applications at both high and low current. 
Current gain and saturation characteristics are specified at 
three points (10 mA, 50 mA, & 100 mA), thus clearly char­
acterizing device performance over a broad current range.

For applications where the advantages offered by this 
new epitaxial series are not essential, Motorola also offers 
eight new non-epitaxial germanium mesa transistors — the 
2N968-75 series — at even lower prices.

FOR MORE INFORMATION on either of 
these important new mesa series, contact your 
Motorola District Office, or call or write: 
Motorola Semiconductor Products Inc.. 
Technical Information Department, 5005 East 
McDowell Road. Phoenix 8. Arizona.

MOTOROLA DISTRICT OFFICES:
Belmont. Mass. / Burlingame. Calif. / Chicago / Clifton. N. J. / Dallas Dayton 
Detroit Glenside, Pa. - Hollywood / Minneapolis / Orlando, Fla. Phoenix 
Silver Spring, Md. / Syracuse / Toronto, Canada.

in free air. 300 mW at 25“C case temperature.)

*

Process 
Group

MOTOROLA EPITAXIAL MESA TYPES

2N9fiO 2N961 2N967 2N964 2N965 2N966

Micro-alloy 
Diffused

2N5O1 
2N846 
2N588
2N1510

2N769 
2N768

2N1499A 
2N1500

2N779 — —

Mesa
2N781 
2N705 
2N710

2N711 2N782 2N1301 
2N795 
2N1183 
2N934

2N1300 
2N794

Micro-alloy
7NTI27Ä 2N1122 2N393

2N1427
2N1411

— — 7N393

Surface 
Barrier

2N128 2N21Ö 
2N344 
2N345 
2N346

Alloy
2N583 — — 2N582 

2N584
— —

Drift
— 2N643 

2N644
2N645

TNI 450 
2N602

— 2N609 2’1603

dissipation

Interchangeability of types shown is on the basis of performance in 
switching circuit applications. (All Motorola types have 150 mW

MOTOROLA

5005 EAST McDOWELL ROAD • PHOENIX 8. ARIZONA
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NEW PRODUCTS
513Solenoid MagnetsFROM: Bendix Eclipse-Pioneer

SUBJECT: Aerospace gyros, synchros

496Transient Sensing Relay

Foothill

429
com

CIRCLE 71 ON READER-SERVICE CARO

Weight...
Accuracy.

TYPICAL 
OUTLINE

............0.8 oz.
*15 minutes

Top: vertical rate; and directional gyros. Bottom: free cageable, two-gyro, thr-s axis 
(contains both vertical and directional units in a single package); and free-uncageable.

BENDIX GYROS FEATURE: Electrolytic switches for 
precise erection, long life • 1000-hour operating life • 
Two-gyro, three-axis control erection rate of 1.3°/min.— 
with normal erection rate of 2°/min. and fast erection up 
to 120°/min. for other models.

(grounded emitter current gain) as a function 
of collector current is displayed in the T3A-1 
transistor test instrument. A complete plot of 
Beta vs Ic from 0 to 500 ma peak current at 
fixed frequencies of 1-kc and 10-kc. Accuracy is 
5% exclusive of oscilloscope error.

Orbitec Corp,, Dept. ED, 512 30th St., New­
port Beach, Calif.
Price: $1,125.

ELECTRONIC DESIGN • October 25, 1961

Casting Compound
A flexible flame-out system, casting 

pound C9-5041 with hardener H4-3656,

BENDIX AUTOSYN SYNCHROS 
FOR MINIATURIZED CIRCUITRY 
Where dependability plus size 
and weight reduction are essen­
tial for aerospace applications, 
these size 5 Autosyn* Synchros 
can meet your needs exactly. 
They’re available as trans­
mitters, control transformers, 
and differentials. See typical 
characteristics below. Further, 
more comprehensive data avail­
able on request.

High field strength. Model HF-26 solenoid 
magnet has typical specifications of 52 kilo­
gauss at 240 kw with a 2-in. bore, and over 
95 kilogauss for a 1-in. bore at 500 kw. Bore 
length is 6 in. Magnet is suitable for use at 
both depressed and elevated temperatures.

Harvey-Wells Corp., Dept. ED, P. O. Box 189, 
Framingham, Mass.

Accutronics, Inc., Dept. ED, 40: 
Road, Beverly Hills, Calif.
P& 1; $90 each; two weeks.

pecially designed for encapsulating transfor­
mers that are required to meet MIL-T-27A, 
Class S, Grades 2 and 5. Shelf life is 6 months; 
pot life at 25 C is 2 to 3 days; cure is 16 hr at 
100 C.

Hysol Corp., Dept. ED, Olean, N. Y.
P&A: $2.50 for sample; immediate.

434
Beta

SIX LIGHT, RUGGED BENDiX GYRO TYPES MEET 
BROAD AEROSPACE NEEDS. With the Bendix gyro 
line, you enjoy a double benefit. First, the line is unusually 
versatile— includes models for a wide range of applications, 
such as radar stabilization systems, aircraft and missile 
guidance and control systems, bombing and navigational 
systems, and many others. Second, high quality of manu­
facture is consistently combined with such advantages as light 
weight, proved accuracy, reliability, and ruggedness.

TYPICAL CHARACTERISTICS
Operating temperature 

range .....................-55*C to 95%
Rotor moment of inertia 0.25 gm cm1

Transistor Test Set
A dynamic oscilloscope displa.

Solid-state, transient sensing relay has a con­
tinuous output of 12 to 28 v de. Upon receiving 
a transient pulse of 100 /isec or longer dura­
tion, the output is changed to a pulse of 0.5 sec 
ON ; 0.5 sec OFF, for a period of 10 sec and then 
returns to a continuous output. The output cir­
cuit is rated at 500 ma, continuous load. Re­
cycle time is 15 msec.

Manufacturers of
GYROS • ROTATING COMPONENTS 

RADAR DEVICES • INSTRUMENTATION 
PACKAGED COMPONENTS

DISTRICT OFFICES: «urbank and San 
Francisco, Calif.; Seattle, Wash.; Dayton, 
Ohio; and Washington, D. C. Export Sales 
A Service: Bendix International. 205 E 
42nd St. New York 17- N Y.

Eclipse-Pioneer Division
ItTHIOItO. M.A



Matched Diode Package 479

For use as a ring modulator, demonstrator 
or discriminator in ssb equipment, this matched 
diode quad package has a 
of -65 to -90 C. The 
hermetically-sealed-in-glass 
are matched in pairs and 

temperature range 
four gold-bonded, 
germanium diodes 

then the pairs are
matched to pairs to obtain a carefully balanced 
assembly. The package measures 0.325 x 0.700 
x 0.730 in. with a 7-pin 
plug termination.

Ohmite Manufacturing 
3640 Howard St., Skokie,

in-line single-ended

Corp., Dept. ED, 
III.

Availability: 10 day delivery.

33pf

Cable Assembly 475

7-45pf

075/<H
4-30 pf

Designed to mate with a jack even if it is 
recessed below the surface of the panel, the 
10BF10 cable assembly has molded, 3-conduc- 
tor phone plugs at both ends of a 36-in. shielded 
cable. Built-in cable clamps eliminate strain on 
the plug terminals.

Switchcraft, Inc., Dept. ED, 5555 N. Elston 
Ave., Chicago 30, III.

Diode Clip 473

Test components are automatically located in 
the Daymarc diode clip when dropped in by 
hand. Four contacts reliably permit error-free 
measurements. Diodes and components with 
magnetic leads including glass resistors, capac­
itors, etc. can be rapidly handled even with 
bent leads.

Teradyne, Inc., Dept. ED, 87 Summer St., 
Boston, Mass.
P&A: $65; from stock.

ELECTRONIC DESIGN • October 25, 1961

LOOK WHAT ONE 
MOTOROLA 2N1142 
GERMANIUM EPITAXIAL MESA 
DOES IN THIS CIRCUIT!!!

PROVIDES 250 mW @ 160 me WITH 
10 db POWER GAIN AND 45% EFFICIENCY

The latest devices to join Motorola’s epitaxial mesa 
family are four new PNP germanium transistors, the 
2N1141-2-3 and the 2N1195. These new Motorola com­
munication amplifiers provide very high power gain and 
low R-F noise in the VHF-UHF frequency ranges. They 
not only make ideal drivers for 160 me power mesas 
(Motorola 2N1692) in transmitter output stages, but 
they also solve critical design problems in frequency 
multipliers, R-F and I-F amplifiers, mixers, and 
oscillators.

In addition to higher power gain and lower R-F noise, 
the new epitaxial units also offer typically:

Vcei««t) = -185 V Ie = 50 mA;
100 me hFE = 18 db.

A SUBSIDIARY OF MOTOROLA INC

MOTOROLA
Semiconductor Producta Inc.

5005 EAST McDOWELL ROAD • PHOENIX 8. ARIZONA

MOTOROLA DISTRICT OFFICES:
Belmont, Mass. / Burlingame. Calif. / Chicago / Clifton, N. J. I Dallas 
Dayton / Detroit 7 Glenside, Pa. / Hollywood / Minneapolis / Orlando, 
Fla. / Phoenix / Silver Spring, Md. / Syracuse / Toronto. Canada.

160 MC POWER AMPLIFIER 14V

8 2^H 

001 uV
HI—®
4-30pf

1

PERFORMANCE:
Power Output - 250 mW
Power Input - 25 mW
Ic ■ 40 mA 
Vcc ■ 14 V 
Power Gain ■ 10 db
Efficiency - 45%

LOW NOISE 200 MC AMPLIFIER
5 db noise figure at 15 db power gain

And, this new Motorola 2N1141 series offers performance 
breakthroughs in the communication field for low-noise R F 
circuits and broad-band high-frequency amplifiers In front - 
end applications the low noise of this series provides new 
extended receiver range. A typical low noise, broad-band 
amplifier'circuit is shown below.

LOW NOISE BROAD BAND AMPLIFIER

Power Gain = 15 db 
Noise Figure = 5 db 
Note all coils 3/16" 10 air core

For more complete specifications, contact your Motorola dis­
trict office, or write: Motorola Semiconductor Products, Inc.. 
Technical Information Department. 5005 East McDowell 
Road Phoenix 8, Arizona

CIRCLE 72 ON READER-SERVICE CARD
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NEW PRODUCTS
Magnetic Clutch

SILICONE NEWS from Dow Corning

For protection of value

474Stack Switch

Nylon-gear magnetic clutch model MC541 is 
for multiple clutch-potentiometer assemblies. It 
has a minimum torque of 6 oz-in. and exerts 
no drag on potentiometer when de-energized. 
Coil voltages are from 6 to 110 v de. It is 1 in. 
in diameter and 1 in. long.

Altair Research & Manufacturing Co., Dept. 
ED, Box 106, Baldwin Park, Calif.
P&A: $15; stock.

A miniature stack switch, the Tini-Stack con­
sists of a “pile-up” of various miniature 
springs, insulators, etc., with a max length of 
contact spring 1-3/4 in.; 3/16-in. mounting cen­
ters and 5/32-in.-wide switch parts. Springs are 
tempered nickel silver, contacts are welded. It is 
rated at 3 amp, 300 w, ac non-inductive load.

Switchcraft, Inc., Dept. ED, 5555 N, Elston 
Ave., Chicago 30, Ill.

DC Power Supply 401

Adjustable response time permits compensa­
tion for voltage-time differences between mod­
el MRST28-300 static de power supply and the 
load inverter. Static line or load regulation is 
0.1% and dynamic load regulation is ±6 v; 
ripple is 1% rms. Measurements are 22 x 36 
x 24 in.

Perkin Electronics Corp., Dept. ED, 345 
Kansas St., El Segundo, Calif.
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New casting resin-Sylgard 182- 
is tough, flexible and repairable
Visual inspection . . . environmental protection . . . ease of processing . . . 
simplicity of repairs — these and other features make Sylgard 182 an 
important new tool when engineering for value.
Tough yet flexible, this solventless silicone casting resin cushions against 
shock and vibration from —70 to 225 C . . . assures constant dielectric 
strength in any environment . . . resists the effects of ozone, voltage stress, 
heat aging and thermal cycling.
Processing is simplified since Sylgard 182 and its curing agent are 
not toxic to the skin . . . nor do they give off toxic fumes or heat during 
blending or curing. Curing time can be controlled by the external heat 
applied — from as little as 15 minutes at 225 C to 72 hours at 25 C.

Dow Corning is your best source for a broad 
line of silicone fluids, gels, elastomers and 
rigid forms for potting, filling, embedding and 
encapsulating.

Deep sections cure thoroughly. There 
are no solvent fumes to be trapped . . . and 
visibility is excellent. Applied as a fluid, 
Sylgard 182 resin flows readily around in­
tricate shapes . . . cures even in deep sec­
tions without damage from internal stresses 
or exothermic heating.

Repairabilit) is assured when circuits are 
embedded in Sylgard 182. Defective com­
ponents can be removed and replaced after 
cutting away the cured resin with a sharp 
knife. New resin, poured over the re­
paired area, adheres to the existing encap­
sulant restoring the entire unit to its 
original condition.

CIRCLE 770 ON READER-SERVICE CARD

Dow Corning
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Cable Connector 472

- specify these silicones
Visually inspect... instrument 
check and replace faulty 
parts with ease

Dielectric Gel permits both visual and instrument 
inspection of potted circuits and components. 
Poured as a liquid. Dielectric Gel fills all voids, then 
sets up as a transparent, heat-stable, resilient mass. 
No significant stresses or exothermic heating devel­
ops during cure. Even the most delicate electronic 
components are safe. Instrument probes can be 
inserted and withdrawn repeatedly without dam­
aging the outstanding dielectric properties of this 
Dow Corning silicone potting material.
Circuit Repair is easy to accomplish. Simply cut 
away the gel surrounding a defective component 
w ith knife or scissors. After the circuit is repaired, 
simply pour new gel into the repaired area to re­
store original high quality protection.

CIRCLE 771 ON READER-SERVICE CARO

Deep section ... rugged 
protection with 
repairable Silastic'RTV

Silastic RTV, Dow Corning’s fluid silicone rubber 
that vulcanizes at room temperature, is available in 
several variations. Select the best one suited for 
your application or processing requirements. All 
have excellent dielectric properties, low water ab­
sorption, stability under extreme temperatures, 
resistance to thermal cycling and aging. The new­
est Silastic RTV cures in thick sections in 24 hours 
at 77 F. Variations in thickness have no significant 
effect on curing rate or material uniformity.

Vulcanized Patch. Defective parts emltedded or 
encapsulated in Silastic RTV . . . even where thick 
sections are used . . . can be replaced. The cured 
Silastic RTV is cut away with a knife, the com­
ponent replaced, and new’ Silastic RTV applied to 
the repair area. The fresh material bonds to the 
original, restoring the encapsulates integrity.

CIRCLE 772 ON READER-SERVICE CARD

Free 12-page manual, “Silicones for the Electronic Engineer”.
Write Dept. 1022, Dow Corning Corporation, Midland. Michigan.

CIRCLE 770, 771, 772 ON READER-SERVICE CARD
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An adapter device for interconnecting flat 
conductor cable with conventional round wire 
simplifies the introduction of the new flat cable 
to existing electrical and electronic equipment 
wiring systems. The connector makes the use 
of flat conductor cable practical for low-voltage 
control wiring, intercom systems and remote 
control wiring.

The Thomas and Betts Co., Dept. ED, 36 But­
ler St., Elizabeth. N. J.

Interval Timer 471

Push-button interval timers, series 6200, 
have universal 4- or 3-stud mounting. Dial 
frame is available with interchangeable dial 
faces to provide up to four possible variations. 
A wide choice of time cycles is available with 
versatility in load circuit wiring.

Vocaline Co. of America, Inc., Bristol Motors 
Div., Dept. ED, Old Saybrook, Conn.

Vibrating Feeder 480

For semiconductor dice, wafers and other 
small parts down to fine powders, this vibrat­
ing feeder measures 3-in. in diam and 2-3/8 in. 
high. Escapements are machined directly into 
the plastic bowl to eliminate the necessity for 
gravity chutes. The unit may be built right 
into work stations.

The Minumus Co., Dept. ED, 1582 Manning 
Ave., Los Angeles 24, Calif.
P&A: $160; immediate.
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NEW PRODUCTS
478

NEW 
DVM ENDS 

MONTHLY

Oscillograph Recorder

A continuous oscillograph recorder conver­
sion for standard oscilloscopes, the Mark II 
system is for simultaneous viewing and direct 
recording of oscilloscope traces. The unit uses 
a direct-printing method on a photo-sensitive 
material. It weighs 12 lb, is self contained and 
can be attached to any conventional oscillo­
scope.

Par Products Corp., Dept. ED, 602 Colorado 
Ave., Santa Monica, Calif.

Pre-Detection Receiver 508
For 900, 150 or 225-kc recording. The pre 

detection receiver provides a means of collecting 
telemetry data for recording prior to demodula­
tion. Playback from magnetic-tape recorder 
may be fed through the receiver and demodu­
lated. Selection of seven if bandwidths is by 
means of plug-in bandpass filters.

Dynatronics, Inc., Dept. ED, P. O. Box 2566, 
Orlando, Fla.
Availability: 90 days.

Switching Transistor 403

RECALIBRATIONS
New EAI Series 5001 Transistorized Digital Voltmeter will maintain full accuracy without recalibration 
for more than six months. Accuracy specifications have significance only when supported by such 
stability. This unique digital voltmeter automatically seeks out the correct range for readings of 100 
microvolts to 1199.9 volts. In addition to automatic range changing and 20% over-range, it provides 
floating input, accuracy of 0.01% full scale plus one digit, full time high input impedance up to 1000 
megohms and an average of 200 readings per second. In all, the EAI Series 5001 is an outstanding 
instrument for laboratory, production and system use. Write for full information today to Dept. ED 10.

Career Opportunity for Engineer — Graduate or advanced degreet in EE, Phytict, Math —call or write Gordon Strout, Director-Pertonnel

ELECTRONIC ASSOCIATES, INC. Long Branch, New Jersey

Leader in Analogies Analog/Digital Computers Data Reduction Process Control Instruments Computation Service
CIRCLE 74 ON READER-SERVICE CARD
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A maximum rise time of 10 nsec and a 
maximum storage time constant to 18 nsec are 
features of the 2N976 madt switching transis­
tor. The units are packaged in TO-18 cases and 
have a minimum gain-bandwidth product of 
600 mc and a power dissipation rating of 100 
mw.

Philco Corp., Lansdale Div., Dept. ED, Lans­
dale, Pa.
P&A: $5.78 each in 100 to 999 quantities; im­
mediately.
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Brush Operations Monitors’ response

37TH AND PERKINS

Monitors for industrial and military analysis 
and control. Write for complete specifica­
tions and application data. brush INSTRUMENTS

CEE VITE ' CLEVELAND 14, OHIO 
I CORPORATION j

verify 
events
permanently
in
milliseconds

60

to signals is virtually instantaneous—less than 4 milliseconds.
Multiple high-speed events are clearly defined from start to stop, on a common time base—and at rates up 
to 500 per second. Portable 30 channel or rack-mounting 100 channel models record sharp reproducible traces 
with fixed-stylus electric writing that provides the utmost in reliability. "Built-in” transistor switching to 
eliminate relays is optional. No direct writing recording system can match the capabilities of Brush Operations

- *



compact
transistor switching 
for hihihi

millisecond s«“"’1 
monitoring

The new Brush Trans-Switcher eliminates relays—greatly simplifies your problems of operations monitor­
ing. Designed to take full advantage of the fast response and high resolution of Brush Operations Monitors, 
this compact, solid-state switching unit accepts up to 100 different “on-off” signals in a broad range of 
pulse shapes and amplitudes. Interchangeable, plug-in decade boards are designed to accept different 
voltage ranges and modes of operation. Avoid the “black box” approach—specify the standard Brush 
Trans-Switcher for the ultimate in precise, reli­
able monitoring. Write for complete details. brush INSTRUMENTS

37TH AND PERKINS | CLEVITE CLEVELAND 14. OHIO
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Solderless Terminals 501

A complete range of heavy-duty and large 
wire range terminals has been added to the 
firm’s solderless terminal and connector line. 
Terminals are available in the 16 to 14 wire 
range in stud sizes 3 through 1/2-in. in the 
ring tongue, spade tongue, and flanged spade 
types. All terminals have brazed barrels.

Waldom Electronics, Inc., Dept. ED, 4625 W. 
53rd St., Chicago, III.

Microminiature Relays 482

For dry circuit to high level switching, the 
100N series of 6pdt relays conform to and ex­
ceed the test specifications of MIL-R-5757D. 
They feature bifurcated contact construction 
for longer life and greater reliability.

Iron Fireman Manufacturing Co., Electron­
ics Div., Dept. ED, 2838 S.E. 9th Ave., Port­
land 2, Ore.

VLF Bridge 502

CIRCUII 
IDEA FILE

New Transistor Applications

Looking for simplicity in a servo amplifier?

Medium Power Compensated

This Class B push-pull servo amplifier 
using Honeywell’s medium power tran­
sistors features:
• Temperature compensation—the ger­

manium diode compensates for the 
transistor emitter diode temperature 
characteristic.

• Negligible crossover distortion—the 
same diode applies a slight forward 
bias so that the transistors are operat­
ing Class AB.

• Medium power—rated at 6 watts out­
put into a size 15 servo motor.

• Simplicity—permits a package size lim­
ited only by the heat dissipators.
Honeywell’s medium power transistors 

are packaged in a compact case for ease 
of mounting and versatility of wiring. 
For specifications and additional informa­
tion, send the coupon below to: Honey­
well, Dept. ED-10-251, Minneapolis 8, 
Minnesota.

I COMPONENTS
Qi Qi Honeywell 2N 1658
Ri 5 ohms R2-1000 ohms
Ci at5gf Di—IN 91 or equivalentVcc 28 VDC- M Size 15 servo motorTi-UTC SSO-14 or equivalent
Eg 400 cycle generator with Rg«1500 

ohms
Hi Hj 5* x 5* x 1 /16' aluminum plates

Completely transistorized, high sensitivity, 
low noise vlf mutual inductance bridge is for 
measurement of the susceptibilities of para­
magnetic materials at cryogenic temperatures. 
It has its own power supply, signal generator 
and a built-in null-detecting oscilloscope. It can 
be tuned to 17 or 155 cps; sensitivity is 2 x 
IO4 /ih with reproducibility better than one part 
in 1,000.

Cryotronics, Inc. Dept. ED, 191 Mill Lane, 
Mountainside, N. J.

4 CIRCLE 76 ON READER-SERVICE CARD

Honeywell

Sales and Service offices in all 
principal cities of the world.

KINDLY CHECK ONE OR BOTH OF THE FOLLOWING:
□ Please send me your 2N 765S and 2N 7659 specification sheets which include 

notes on the above servo amplifier.
□ Please have a Honeywell field engineer call on me at my convenience.

Name

Address.

Company.

City.
CIRCLE 77 ON READER-SERVICE CARD



NEW PRODUCTS
Current Booster Amplifier 402

Micro Manipulators 490

Forward 
Current

Reverse 
Voltage

Type 
Number

Bendix Semiconductor Division
HOLMDEL, N. J.

MAXIMUM RATINGS

All solid-state, the P5 current booster am­
plifier is designed to be used as a follower with 
operational amplifiers to increase the available 
output current to as high as ±20 ma at ±10 v. 
Amplifier gain is 0.99 typically; max input sig­
nal is ±12 v with minimum input impedance 
of approximately 50 K. The unit operates as a 
class AB amplifier.

Philbrick Researches, Inc., Dept. ED, 127 
Clarendon St., Boston, Mass.
P&A: $48 each; from stock.

Strain Gage Transducer 491

Unbonded strain gage pressure transducer, 
model 2521 has a hysteresis and linearity com­
bined of less than ±0.25% Pressure ranges are 
0-5 to 0-5,000 psia; zero balance is ±1% of 
full scale output; weight is 5 oz; thermal zero 
shift is ±0.005% F, size is 7/8 in. diam x 3 
in.

Bourns, Inc., Dept. ED. 6135 Magnolia Ave., 
Riverside, Calif.
Price: upon request.

Type CP VI micro-manipulator is equipped 
with three combination microscope coarse and 
fine adjustments. It is sufficiently stable to be 
used at magnifications of 500X or more. Vari­
ous types of instrument holders, attachments, 
special bases and micro-injection equipment 
are available as accessories.

Brinkmann Instruments, Inc., Dept. ED, 115 
Cutter Mill Road, Great Neck. L. I., N. Y.

NEW FROM BENDIX* 

42 RECTIFIERS 
3-6-12 AMP SERIES
New Bendix®silicon rectifiers offer lower current 
leakage for greater circuit stability—as low as 10 micro­

amps at 600 volts. They're 'Dynamically Tested', 
an exclusive Bendix quality control process that 
individually tests each unit to assure uniform 
reliability. The result: dependable, versatile units 
that offer a wide range of voltage capabilities

(50 to 600 volts PRV). Designs conform to JEDEC 
DO-4 outlines—with welded case and glass-to-metal hermetic seal 
between case and anode lead. Ideally suited for applications 
including magnetic amplifiers, DC blocking units, and power rec­
tification. Write Bendix Semiconductor Division for information.

Current
25 C

Forward

Adc Vdc fri!50’C k>.25’C Vdc
1N11241N1128 3 50 C 200-600 —- 10 gAdc 1.1 to 6 Adc
INI 199-1 N 1206 1 2 « 1 50 C 50-600 10.0 mAdc — 1.25 or 12 Adc
1N1341-1N1348 6 g 150 C 50 600 10.0 1.15 01 6 Ade
1N1581-1N1587 3 g 150'C 50-600 0.5 — 1.5 0» 6 Adc
IN 1612-1N 1616 5 f 150 C 50-600 1.0 — 1.5 to 10 Adc
1N2491-1N2497 6 c 15O°C 50 600 2.0 — 1.1 («- 6 Adc
B-443 B 449 12 < 150 C 50 600 2.0 — 1.2 & 12 Adc

Maia OMce: South Street, Holmdel. N. J.-Ph SH 7 5400 • New EaflMd Office: 114 Wiltham. Lexington, 
■V Miss—Ph V0 2-7650 • Detreit Office: 12950 West 8 Mile Road. Detroit 37. Mich.-Ph JO 6 1420 • Midweat 

Office: 2N 565 York Rd . Elmhurst, III.—Ph BR 9 5050 • Watt Ceaat Office: 117 E. Providencia Ave Burbank. 
B Calif.—Ph: VI 9-3961 • Canadian Affiliate: Computing Devices of Canada. P.O. Boa 508. Ottawa 4 Ont • Eipert
~ Office: Bendix International. 205 E. 42nd Street. New York 17. N. Y. Stacking Distributer Contact nearest

sales office for name of local distributor.

CIRCLE 78 ON READER-SERVICE CARD

ELECTRONIC DESIGN October 25, 1961



SEMICONDUCTORS NOW
AVAILABLE FROM

DISTRIBUTOR STOCK IN
QUANTITIES UP TO^

FACTORY PRICES APPLY!

Induction Fan Motor 500

ATLANTA. GA.
Ack Radio Supply Co.
331 Luckie St.. N.W.-JAckson 4-8477
BALTIMORE, MD.
Electronic Wholesalers 
3004 Wilkens Ave.—Wilkens 5-3400
BIRMINGHAM, ALA.
Ack Semiconductors. Inc.
3101 Fourth Ave.—FAirfax 2-0588
BOSTON, MASS.
Cramer Electronics 
811 Boylston St.—COpley 7-4700
BUFFALO, N. Y.
Summit Distributors 
916 Main St.-TT 4-3450
CHICAGO, ILL.
Newark Electronics 
223 W. Madison St.-STate 2-2944
DETROIT, MICH.
Rissi Electronic Supply
14405 Wyoming Ave.—TExas 4-8420
GLENDALE, CALIF.
R. V. Weatherford Co. 
6921 San Fernando Rd. 
Victoria 9-2741
LOS ANGELES. CALIF.
Radio Product Sales 
1501 S. Hill St-Richmond 8-1271
MELBOURNE. FLA.
Electronic Wholesalers 
1301 Hibiscus—PArkway 3-1441
MIAMI. FLA
Electronic Wholesalers 
61 Northeast Ninth St. 
FRanklin 7-2511
NEW YORK. N. Y.
Milgray—New York 
136 Liberty St.—REctor 2-4400 
Milo Electronics 
530 Canal St.—BEekman 3-2980
Terminal —Hudson
236 W. 17th St.—CHelsea 3-5200
OAKLAND, CALIF.
Elmar Electronics
140 11th St.-Hlgate 4-7011
PHILADELPHIA, PA.
Radio Electric Serv. Co. 
701 Arch St.-WAInut 5-5840
SEATTLE, WASH.
Seattle Radio Supply, Inc.
2117 Second Ave.-MAin 4 2341
WASHINGTON, D. C.
Electronic Wholesalers 
2345 Sherman Way, N.W. 
HUdson 3-5200

Bendix Semiconductor Division

HOLMDEL, N. J.
CIRCLE 79 ON READER-SERVICE CARD

Appearance is not a good indicator of drafting film workability or reproduction 
quality—see test offer below.

Pressure Transducer 424

Open frame, high slip induction fan motor, 
model 35YH73 has an output nominally rated 
at 1/12 hp at 11,000 rpm. Size is 2-5/8 in. in 
diam by 2-1/2 in. long. Weight is 1.7 lb; duty 
is continuous with air through motor. Opera­
tion is from sea level to 60,000 ft.

Western Gear Corp., Electro Products Div., 
Dept. ED, 132 Colorado St., Pasadena, Calif.

4
Wide-range pressure transducer series HPT- 

10 covers 0 to 100 and 0 to 10,000 psia or psig 
full scale. Static accuracy is ±1.5% on most 
ranges. Resolution is 0.22% to 0.33%. Suitable 
for military environments, it withstands tem­
peratures from —55 to +100 C.

DeJur-Amsco Corp., Instrument Sales Div., 
Dept. ED, 45-01 Northern Blvd., Long Island 
City 1, N. Y.

Heat Sink 497

All aluminum heat sink is designed for 
soldering of fine wires on electronic components. 
Tapered jaws give easy gripping action for 
fine, delicate wires and the model 349 heat sink 
may be used as a tweezer or a clamp. It meas­
ures 3-1/2 in. long.

X-Acto, Inc., Dept. ED, 48-41 Van Dam St., 
Long Island City, N. Y.
Price: $0.20.

25, 1961

In drafting films, 
it’s the coating 
that counts
Film Similarities
All drafting films share one common 
characteristic—every major brand 
employs a polyester base. This poly­
ester material may vary somewhat 
in grade (from clear to milky) or in 
gauge (from .002 to .007). However, 
its properties remain so nearly iden­
tical that no appreciable difference 
in print-back speed can be noted by 
exposing diazo material through the 
uncoated film. Accordingly, all poly­
ester films have these unique fea­
tures: dimensional stability, trans­
parency, flexibility, moisture-resist­
ance and tear strength.

Coating Differences
These advantages mean nothing to 
the engineer, draftsman or architect 
until a surface receptive to pencil 
and ink is put on the film. Post ap­
plies three distinct micro-coatings to 
its polyester film, baking these ele­
ments and the film at such high 
temperatures that they are literally 
fused. This process also ’’pre- 
shrinks” the material, endowing

Polytex with slightly greater dimen­
sional stability.

More Drafting Latitude
The net result of the exclusive Post 
coating process is the most durable 
drafting film surface available—a sur­
face on which, if circumstances de­
mand, you can use the hardest grade 
of pencil without destroying the 
coating. Some pencils work better 
than others, of course. Plastic-based 
pencils are best of all when perma­
nency or washability are considered.

To convince you, regardless of pre­
vious or present drafting film expe­
rience, that Post Polytex offers a 
superior coating with outstanding 
erasibility, pencil and ink adhesion, 
a free Polytex test kit is yours with­
out obligation. We’ll mail an 812 x 
11 drafting film sample, plus a vinyl 
eraser and drafting pencil assort­
ment, packed in a Post Pocket Pro­
tector. Write for it on your letter­
head today. Frederick Post Company, 
3644 N. Avondale Avenue, Chicago 
18, III.

SENSITIZED FAPERS » CIOTHS • TRACING & DRAWING MEDIUMS • DRAWING INSTRUMENTS C SHOE RULES 
ENGINEERING EQUIPMENT & DRAFTING SUPPLIES • FIELD EQUIPMENT & DRAFTING FURNITURE
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CLEAN
Electronic, Electrical,

Mechanical Components
and Contacts with

NO Film or Residue

484

Cobehn
HIGH-VELOCITY

SPRAY-CLEAN TECHNIQUECooling Unit

APPLICATIONS

You can put
>2 TON 

on this slide

New Heavy-Duty Slide from 
Chassis-Trak

Now you can rack-mount your 
heaviest electronic gear, yet keep it 
readily accessible for checking and 
servicing. A new heavy-duty Circu­
lating Ball Slide, developed by 
Chassis-Trak, will easily support 
equipment in the 1(X)O lb. range, 
even under extreme shock and vi­
bration conditions. Secret of the 
slide’s strength is its Circulating 
Ball design (see phantom view 
above). Weight is distributed 
evenly over the balls which rotate 
in the direction of the pull, resulting 
in easy sliding action.

The new Circulating Ball Slide is 
permanently dry-lubricated with 
Poxylube 75, a bonded molybdenum 
disulfide film which assures smooth 
operation for the life of the slide. 
Easily assembled with standard 
hardware, the slide is available in 
lengths from 16" to 24" in two-inch 
increments and in lengths up to 60" 
in six-inch increments. Each track is 
only Pi" wide and 3" high, requir­
ing much less chassis space than 
other slides in this heavy-duty range.

Cet full details on the new CB 
Slide today.

chassis
for further information contact:

me

NEW PRODUCTS
Cabinet Ovens 487

Suitable for batch production, these standard 
cabinet ovens have heating capacities from 150 
to 500 F. Sizes range from 2 x 2-1/2 x 2-1/2 
ft to 3 x 4 x 2-1/2 ft interior dimensions. Ac­
cessories include recording controller, powered 
exhaust system, fresh air filter chamber, and 
extra shelves.

De Vilbiss Co., Dept. ED, Toledo 1, Ohio.

Cooling at any current up to 17 amp is pro­
vided by the F-3DC Frigistor. Operating volt­
age is 0.3 volts. It will pump 4.25 w min across 
a temperature difference of 0 C; at zero w 
load it will provide a temperature difference of 
65 C or more. The unit is intended for use with 
stud-mounted diodes and transistors.

General Thermoelectric Corp., Dept. ED, 
P. O. Box 253, Princeton, N. J.

Modular Power Supplies 407 Electronic Components & Assemblies: Di­
odes. Transistors. Slip-Ring Commutators, 
Crystals. Vacuum Tube Components, Sub­
Miniature Assemblies.

Meter A Instrument Components: Instru­
ment Bearings. Jewel Bearings & Pivots. 
Gear Trains. Lapped Surfaces.

Electrical Contacts: Relays, Vibrators, 
Voltage Regulators, Sensitive Switches.

Modular, transistor regulated power supplies 
are designed for laboratory and prototype work. 
They may be operated at full ratings without 
heat sink at up to 35 C ambient temperature. 
The ^mounting base temperature is 65 C. Units 
are available in a full line of specifications 
ranging from 4.5-6.0 v to 45-55 v.

Power Sources, Inc., Dept. ED, Northwest 
Industrial Park, Burlington, Mass, 
Availability: from stock.

FEATURES
No film, residue, or corrosive effect to 
damage surface, fire and explosion hazard 
nil, non-polar, non-ionic, an all around 
safe operation.

For specific information about your 
critical cleaning problème, tend prod­
uct information and production re­
quirement»

tTkVfcJWI Ino 
22Ó Pastoie Avenue

Caldwell, N. 1 CApital 6-6675
CIRCLE 62 ON READER-SERVICE CARD

525 South Webster Ave., Indianapolis, Indiana
CIRCLE 81 ON READER-SERVICE CARD
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AC Relay 367

weighs 1.2; For general-pur

pressure-sensitive

and chemical resistance

379Precision Brake

CIRCLE S3 ON READER-SERVICE CARD ►

New Avco receiver decoder withstends extreme 
vibration shock 63* in diameter, only 3.5 Ibs

able with

Occupies less than I cu in. and

UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS . REGARDLESS OF 
•ACF CREED, COLOR OR NATIONAL ORIGIN . WRITE AVCO/UECTRONICS AND ORDNANCE TODAY.

A solenoid-operated, precision- 
built brake for sub-fractional hp 
electric motors is for use in stop­
ping overtravel of motors used in 
computer mechanisms and tape 
transports. Braking torque is 2 to 
4 in.-lb for shafts up to 3/8 in. 
Parts are cadmium plated, stain­
less or bronze. Without load the 
motor is stopped in less than 20 
deg.

Midwest Automatic, Inc., Dept. 
ED, 510 Third St., Des Moines, 
Iowa.

Pressure-Sensitive Tape 388
Polyvinyl fluoride film is avail-

silicone polymer adhesive on one 
side. Called Temp-R-Tape PVF, the 
tape offers weatherability, tough-

pose use, series 5300 ac relay is 
rated at 3 amp, 115 v, resistive. 
It has 1 form C, cross-bar con­
tacts arranged for spdt operation. 
Coil voltage is 220 v, 60 cps. It 
withstands 95% humidity, high 
shock and vibration.

Federal Pacific Electric Co., 
Cornell-Dubilier Electronics, Dept. 
ED, Fuquay Springs, N. C.
Availability: 1 to 4 weeks.

Avco and... 
satellite 
signal selection

well as good electrical character­
istics. Samples are 1-in., 5-yd rolls.

The Connecticut Hard Rubber 
Co., Dept. ED, 407 East St., New 
Haven, Conn.
P&A: sample rolls, $5.

' ELECTRONICS 
AND ORDNANCE 

DIVISION

Space vehicles are constantly exposed to 
many signals as they orbit the earth. 
Electronic interference, false messages .. 
these are but two of the problems they 
contend with.
To receive correct commands, a new 
coder-decoder has been developed by 
Avco’s Electronics and Ordnance Division 
working with NASA. Built around a 
single-conversion concept, the Avco unit 
ignores stray signals, shuns radio noise 
and interference. Today it is operating in 
Explorer XI, now orbiting the earth.
Miniaturized to save weight and space, 
this uniquely' selective radio device will 
pull in only proper information, feed it 
to the decoder, and actuate the correct 
on-off controls and other satellite equip­
ment as ordered.
Communications capabilities are among 
the many contributions of the Electronics 
and Ordnance Division’s experienced 
engineering talent and skill. For more 
information on this new satellite receiver­
decoder, or answers to your own com­
munications problems, write: Director of 
Marketing, Communications Operation, 
Electronics and Ordnance Division, Avco 
Corporation, Cincinnati 15, Ohio.



NEW PRODUCTS 

DC Power Supplies 489
TELEMETRY BY 
TELE-DYNAMICS

-watt

The Ins and Outs 
of System Packaging

Both constant voltage and constant current 
output are available with de power supplies 
known as Digital Set series. The six models 
cover the ranges of 100 and 1,000 v de at cur­
rents of 100 ma and 1 amp. Repeatability ac­
curacy is 0.01% and absolute accuracy is 
0.05%. Ripple is below 0.002%.

Duncan Electric Co., Davenport Manufactur­
ing Div., Dept. ED, 2530 N. Elston Ave., Chi­
cago 47, Ill.

Transistorized 
FM Transmitter

Development of the common cabinet drawer was as important a contribution to 
storage as the wheel to mobility. Use of ball bearings appreciably improves the 
action of both. Advanced drawer design has been applied by Jonathan to electronic 
chassis storage in the form of close tolerance, extruded aluminum ball-bearing 
slides for precision packaging. Now chassis are instantly accessible for mainte­
nance and replacement. Gear of any weight may be accommodated without 
restriction of length and travel, and with tilting and locking features.

First Precision-Designed
Cable Carrier

The new Power-Track Cable Carrier facilitates 
servicing rack mounted electronic chassis 
without disconnecting the power source. It is 
the first cable carrier with uniform telescopic 
action in the carrier and the slides. Telescopic 
supporting arms are mounted to opposing 
sides of 3 member Jonathan Thinline telescop­
ing chassis slides, forming a carrier along 
which the cable is supported. This transfers 
cable weight to the strong, smooth-running 
arms and ball-bearing slides, effectively pre­
venting damaging vibration and shock.

The telescoping action allows full drawer 
extension and 90* tilting up and down. Since 
the cables are unable to sag or bind, there is 
no longer risk to other stored electronic 
chassis. Cable is compactly stored in minimum 
depth. The carrier system meets all applicable 
military standards

Write for new 16 page descriptive brochure.

JONATHAN 720 East Walnut Avenue 
Fullerton, California

MANUFACTURING COMPANY Eastern District Offices 
1209 Teaneck Road 
Teaneck. New Jersey

Blower Motors 498

If you've a need for light—17 ounces 
—extremely compact—20 cu. in.— 
215 to 260 MC telemetry trans­
mitters, specify Tele-Dynamics’Type 
1053A.

Split-phase 1/2- and 3/4-hp motors come in 
115 or 115/230 v models. They are designed for 
belt-drive blowers and fans. Motors start at 
less than full-load torque and smoothly acceler­
ate to full performance.

Westinghouse Electric Corp., Industrial Mo­
tor Dept., Dept. ED, P. O. Box 566, Lima, Ohio.

Providing one-watt true FM output, 
the 1053A employs dependable sil­
icon transistors for high efficiency 
and offers better than 0.01% fre­
quency stability. The 1053A will 
operate reliably at any altitude and 
under any environment. Pressur­
ized o-ring sealed aluminum case 
keeps out water vapor, salt spray, 
sand and dust.

Lamp Holder 499

Midget groove lamp holder, series WE 700, 
provides the space requirement necessary for 
the Midget Groove lamp. Unit comes with a 
standard 6-in. length of 0.22 gage 0.025 wall 
PVC wire and the housing is made of 0.010 an­
nealed spring steel.

Webster Electronics Co., Inc., Dept. ED, 237 
Lafayette St., New York 12, N. Y.

This unit, representative of Tele­
Dynamics’ latest creative effort in 
the complete telemetry field, is capa­
ble of being combined into various 
custom systems and is low in cost.
For detailed technical bulletins, call 
the American Bosch Arma market­
ing offices in Washington, Dayton, 
Dallas or Los Angeles. Or write or 
call Tele-Dynamics Division, Ameri­
can Bosch Arma Corporation, 5000 
Parkside Avenue, Philadelphia 31, 
Pa. Telephone TRinity 8-3000. km

TELE-DYNAMICS
DIVISION

AMfMCMV BOSCHAMM

5000 Parkudo Ave., Philadelphia 31, Pa. 
CIRCLE SS ON READER-SERVICE CARDCIRCLE >4 ON READER-SERVICE CARD
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Circuit Package 405
Militarized and

industrial types

including flip-flops,

clock drivers, AND

gates, and shift

DIGITAI registers. Mounting

cases for 72 or 250

modules offering easy

CIRCUII access to cards and

wiring. Send for481Force Washers

MODULES Bulletin SP 120

per deg F

TF101MDept. ED, 6201 E

397Subminiature Inductor

Smaller by 20% than the companies Wee

Nytronics,

CIRCLE 36 ON READER-SERVICE CARD

Ductor, the Wee-Wee Ductor is a high induct­
ance rf inductor in a range of 0.10 to 1,000 
/ih. The units are encapsulated, non-flammable, 4 Operates four 

lamps or relays

Militarized flip-flop 
card. Meets MIL-E-54O0C 

and MiL-E-lMOOC

Dept. ED, 550 Springfield

Randolph St., Los Angeles 22, Calif.
Availability: from stock.

meet MIL-C

than 0.5 micro-in. per in. 
range from 50 to 250 F

Lockheed Electronics Co,

rf-shielded and designed
15305B. Volume is 0.0042 cu-in. ; weight is 0.38 
g; diameter is 0.125 in.

Ave., Berkely Heights, N. J

Temperature-compensated force washers are 
actually miniature load cells. They approximate 
the shape of regular bolt washers and come in 
standard bolt sizes ranging from 3/16 to 1 in. 
in diam. Temperature compensation is better

ELECTRONIC DESIGN • October 25, 1961

1905 ARMACOST AVENUE • LOS ANGELES 25 CALIFORNIA

A flat, rectangular enclosure, suitable for 
multi-element components, thin film and solid­
state circuits, the 2-D enclosure has a true 
glass-to-metal hermetic seal. The number of 
leads and package dimensions can be varied to 
conform to a particular miniaturization ap­
proach, such as printed circuit, micro-module, 
and welded mounting techniques.

Philco Corp., Lansdale Div., Dept. ED, Lans­
dale, Pa.

ND100
Drives NIXIE tube 
horn 8.4 2 1 bed

MT1MC25O

MC72S

SRI

Shift Register

Holds 250 modules 

and power supply

Dynamic and 

d-c module tester

72 card case 

and power supply



NEW PRODUCTS
Telemetry Discriminators 495

Microdiodes 430

Control Circuit 476

LABORATORY FOR ELECTRONICS, INC.

ELECTRONIC

ALSO get your copy of ''Defini­
tions of terms used in Ultrasonic 
Delay Lines” a helpful guide to 
accurate specifying prepared by 
H. H. Lockhart, Manager, Delay 
Line Operations.

Write today for NEWCA TALOG 
. . . complete, timely specs on the 
industry’s most complete line . ..

A silent potentiometer, sealed in n transistor 
case, the CK1114 is designed for either switch, 
relay or potentiometer application in circuits 
requiring minimal space and power. It can be 
driven with 25 mw at 1 v. When illuminated by 
this power, the photosensitive cell changes re­
sistance value from 3 x 108 to 460 ohms. De­
signed to withstand up to 60 v de across its 
terminals, the signal circuit will dissipate up 
to 50 mw.

Raytheon Co., Industrial Components Div., 
Dept. ED, 55 Chapel St., Newton 55, Mass. 
P&A: $8.75, 1 to 9; immediate.

Working on the problems plaguing electronic systems de­
sign, CAMBION® engineers developed a new device to keep 
coils and coil forms in proper adjustment.

This exclusive development is the CAMBION internal 
PERMA-TORQ, a miniaturized, constant tensioning unit located 
completely within the CAMBION ceramic coil form. Allow­
ing tuning cores to be locked while still tunable, it consider­
ably reduces harmonics, provides increased stability and de­
creases oscillation in high gain IF strips. Reliability under all 
conditions keynotes the performance.

New Internal perma-torq is available in coil forms with 
the normal yellow, red, green and white slugs — (range: 
0.2-300 MC)and with purple slugs (range: 2-40 MC)and blue 
slugs (range: 40-300 MC). Mechanically, perma-torq is very 
easy to adjust. Only a special tuning tool is needed.

CAMBION makes more than 1500 coil forms with varying 
collar-and-terminal arrangements — including ceramic, phe­
nolic and shielded forms for conventional and printed circuits. 
All are guaranteed to meet your specifications.

The broad CAMBION line includes plugs and 
jacks, solder terminals, insulated terminals, termi­
nal boards, capacitors, shielded coils, coil forms, 
panel hardware, digital computer components. For 
a catalog, for design assistance or for both, write to 
Cambridge Thermionic Corporation, 457 Concord 
Ave., Cambridge 38, Massachusetts. In Europe con­
tact Maitland Engineering, Ltd., 50 Heaton Moor 
Rd., Stockport, England, or Uni-Office, N.V., P.O. 
Box 1122 Rotterdam, The Netherlands.

Computer Products Division
1079 COMMONWEALTH AVENUE 

BOSTON, MASSACHUSETTS 
CIRCLE 88 ON READER-SERVICE CARD 
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Containing their own power supplies, these 
two telemetry discriminators are less than 2-in. 
wide. Model A-135 bandpass filter characteris­
tics are equal to, or less than, 3 db over pass 
band and attenuation is equal to, or greater 
than, 20 db at the adjacent edges of a signal 
band. Model A-136 characteristics are identical 
except that attenuation is 30 db or greater at 
adjacent band edges.

Airpax Electronics, Inc., Deeco Div., Dept. 
ED, Van Nuys, Calif.
Price: A-135, $400; A-136, $650.

CAMBHIDGC THERMIONIC CORPORATION A,.

Th* guaranteed electronic componenti 1

CIRCLE 87 ON READER-SERVICE CARD

Power dissipation is 0.3 w at 25 C w’ith aver­
age rectified current up to 0.2 amp at 25 C and 
0.060 amp at 150 C for this new line of micro­
diodes. Elimination of surface failure mecha­
nisms has been verified by complete absence of 
reverse characteristic degradation during tests 
which include storage at 200 C and operating 
life at twice maximum ratings.

MicroSemiconductor Corp., Dept. ED, 11250 
Playa Court, Culver City, Calif.

GET LATEST 
DATA...

ULTRASONIC 
DELAY 
LINES



Interrogation Switch 373

provide switch

Printed-Circuit Kit 389

$8.95.

Crossbar Switch 386

CIRCLE 89 ON READER-SERVICE CARD >

They can be incorpor- 
i gear-driven gang in

and carry 
ated into 
stallation

Dept 
Boston,ED, 

Mass.
Price.

CIRCUPAKS eliminate waste, mess and special molding 
equipment. When filled and cured each becomes a one- 
piece, environmentally sealed module that fully protects 
delicate circuitry. Now quantity production can be auto­
mated. Eight different shapes and sizes (square, rectangu­
lar and cylindrical) comprise a standard line with "off the 
shelf” availability. One circuit or one thousand can be en­
capsulated with equal ease when standard CIRCUPAKS 
are used. Write for literature or order sample kit.

Cramer Electronics, Inc

v de inductive, 
to make, break

811 Boylston

Single-pole double-throw cross­
bar switch includes five form C 
gold contacts per crosspoint and 
up to 120 crosspoints. Within each 
hold group the “makes” and the 
“breaks” each have common con­
tact strips for the crosspoints. 
Dielectric strength is to 750 v ac 
and 1,000 v de. Insulation resist­
ance is greater than 10® meg at 
25 C with 40 to 50% relative 
humidity.

North Electric Co., Dept. ED, 
Galion, Ohio.
P&A: $640 each in 1 to 9 lots; six 
weeks.

CIRCUPAKS are miniature cubes and cylinders, machine- 
molded of non-burning epoxy. Each has two parts: a 
header with gold-flashed pins secured in place; a snap-fit 
case with a hole in the top to be easily filled with encapsu­
lation compound. The case and header fit together pre­
cisely ... no other seal is needed during the curing period.

Two grid boards measuring 3 
x 5 in. are supplied in this printed- 
circuit board kit. Also included 
are: an etching tray, etchant, ball­
point resist pen and resist tape.

CIRCUIT 
HERE

JUST 
MOUNT

and 2 amp, 28 
They are rated

assembly of 12 positions with a 
total of 96 poles.

Janco Corp., Dept. ED, 3111 
Winona Ave., Burbank, Calif. 
P&A: $100 and up; 4 weeks.

Designed to exceed MIL-S- 
6807A, the series 2000 missile 
interrogation switch features any 
degree of indexing. Power han­
dling capabilities are up to 5 amp, 
115 v ac; 3 amp, 28 v de resisitive

NEW IDEA!
MODULAR CIRCUIT PACKAGES 
MAKE ENCAPSULATION EASY

SEND FOR SAMPLE KIT
A special kit for experimental work is ready. The three sample sizes 
shown at left, plus a convenient package of epoxy resin will be sent to 
you for five dollars ($5). Send check or money order to U. S. Dielectric 
Inc. at above address.

DIELECTRIC INC.
Dept. 11

181 GREENWOOD STREET, 
WORCESTER. MASSACHUSETTS



SEMICONDUCTOR NEWS: FROM WESTINGHOUSE AT YOUNGWOOD
NEW PRODUCTS

370Transistor Tester

Sliding Desk Top 390

Circuit Breaker 371

Bud Radio,
2118 E. 55th St., Cleveland 3, 
Ohio.

Dept. ED,

Three-pole miniature circuit 
breaker model 1526 has a single 
push-pull actuator. It is for use 
on 400 cps, 115 or 200 v systems, 
particularly in aircraft or elec­
tronics industries. Ratings avail­
able are 1 to 5 amp in steps of 
0.5 amp. It meets MIL-C-5809C.

Mechanical Products, Inc., Dept. 
ED, Jackson, Mich.

Power transistor tester model 
1885 tests transistors to 50-amp 
Ic, power diodes to 5-amp for­
ward current and Zener diodes to 
150-ma leakage current. It meas­
ures these parameters: ICBO, ICeo» 
IEBO, de beta, input impedance, 
Zin, output impedance Hoe, gm in 
/imhos and mho. Alpha, collector 
voltages and Vcc can also be de­
termined.

Hickok Electrical Instrument 
Co., Dept. ED, 10525 DuPont 
Ave., Cleveland 8, Ohio.

Formica sliding desk top pro­
vides a smooth surface for writ­
ing, servicing or inspection. It 
occupies 1-3/4 in. of panel space, 
fitting flush with panels. Usable 
surface is 11 x 16-7/8 in. It fits 
standard 19-in. racks or cabinets.



Electromagnet 376

368

SC-1046
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High-Resolution Camera 357IMWBTtRR

Westinghouse ( W
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Long Island. N ¥ PI 64520
Silver Spring, Md/JU 5-7023

V-945 has 
resolution 
resolution 
picture is

Multi-Turn 
Potentiometer

Westinghouse announces 
new 70-amp ratings 
in “Rock-Top’Trinistof 
controlled rectifiers

Vidicon camera type 
a 700-line horizontal 
and a 650-line vertical 
at 15 ft-c. A useable

General Controls Co., Aircraft/ 
Electronic Controls Div., Dept. ED, 
1320 S. Flower St., Burbank, Calif.

Penna. You can be sure... if it’s Westinghouse.

Industrial, commercial, and military applications include: high- 
frequency power generation; variable frequency controls; pulse 
generation; ignitron firing; welding control.Trinistors also replace 
thyratrons, contactors, magnetic amplifiers, relays.
For more information, or technical assistance, contact your 
nearest Westinghouse representative, or write: Westinghouse 
Electric Corporation, Semiconductor Department, Youngwood,

delivered with as little as 1 ft-c 
reflected light. The camera with­
stands 120 F operating temper­
ature. Controls can be remote.

American Microwave and Tele­
vision Corp., Dept. ED, 61 Renato 
Court, Redwood City, Calif.

E C l. SEMICONDUCTORS. INC
Ka nr ss “ity Mo WE 1 0829 

ELECTRONIC COMPONENTS FOR INDUSTRY CO
SI. Lows. Mo /WO 2-9916

USTERN
ACK SEMICONDUCTOR. INC 

Birmingham 5. Ala /FA 2 0588
CAMERADIO Pittsburgh. Pa /(X 1-4000
CRAMER ELECTRONICS. INC

Boston, Mass /CO 7-4700
ELECTRONIC WHOLESALERS INC

Melbourne, Florida/PA 34441
GENERAL RADIO SUPPLY CO. INC

Camden. N J /WO 4 85«
GENESEE RADIO PARTS CO Buffalo. N Y /TR 3 9661
KANN ELLERT ELECTRONICS. INC

Baltimore. Md /TU 9-4242
MILGRAY ELECTRONICS New York. N Y /RE 2 4400 
RADIO A ELECTRONIC PARTS CORP

Cleveland, Ohm/UT 1-60« 
SCHWEBER ELECTRONICS

For use to 150 C, the PM305 
10-turn potentiometer with molded 
body, measures 3/8 in. in diameter 
and weighs 5 g. Rotation is 3,600 
+20 or —0 deg with active coil 
length of 8 in. Torque is 0.5 oz-in. 
Resistance range is 50 to 100,000 
ohms; resistance tolerance is

Highest rated flag type in the industry. Type 809 Trinistor 
controlled rectifier series, in both flag terminal and flexible lead 
types, now immediately available in production quantities at 
70-amp ratings! Exclusive Westinghouse “Rock-Top" construc­
tion offers superior electrical and mechanical characteristics for 
greater performance reliability under all operating conditions. 
Provides positive protection against arcing at highest voltages. 
Exclusive new flag terminal design has lower weight... requires 
less headroom. Outstanding parameters include: ■ 600 nano­
second switching time ■ efficiencies in excess of 98% ■ minimum 
noise level ■ peak reverse voltages to 480 volts ■ ideal param­
eters for high-speed static switch functions.

An iron-bound air-core sole­
noid, the Magnion UFS-3 is a 12- 
kilogauss electromagnet for uses 
such as Zeeman effect, magneto­
optics, Faraday effect and mag­
netic materials research. The 
complete solenoid weighs less 
than 100 lb with poles and it 
measures 8 x 8 x 8 in.

Magnion, Inc., Dept. ED, 195 
Albany St., Cambridge 39, Mass.

wuniN
ALMAC ELECTRONICS CORP

Soattla. Wash PA 3 7310 
ELMAR ELECTRONICS OakUnd Cal TE « 3311 
HAMILTON ELECTRO SIS

Los Anieles Cal BR 2-9154 
Palo Allo. Cal /DA 1 7541 

NEWARK ELECTRONICS. CO
Inglewood Cal /OR 4M«

HALLMARK INSTRUMENTS CORP
Dallas. Taaaa/RI 7 1933 

INTER-STATE RADIO A SUPPLY CO
Denver 4. Colo /TA 5-8257

LENERT CO Houston. Teus/CA 4 2663
MIDLAND SPECIALTY CO El Paso Tasas/KE 3-9555

Phoonis, Aril./AL 8-8254
Albuquerque. N M/CH 7-0236

RADIO DISTRIB CO Indianapolis. Ind./ME 7 5571 
SEMICONDUCTOR SPEC. INC

Chicaco. Ill /NA 2 8860
S STERLING CO Dotroit. Mich/BR 3 2900
UNITED RADIO, INC Cincinnati, Ohio MA 1 6530



NEW PRODUCTS

SAVE SPACE WITH THIN, 
EXTRASTRONG 

ELECTRICAL TAPES 
OF MYLAR*

Here’s a pressure-sensitive tape that 
packs great strength into thinner 
gauges (20,000 psi for 1 mil). Tape of 
Mylar* polyester film saves space be­
cause manufacturers can use thinner 
gauges with no loss in performance... 
at lower cost per linear foot.

Want more? “Mylar” also provides 
—flexibility for snug wraps—high di­
electric strength (4,000 v/mf)—di­
mensional stability at high humidities 
—moisture and chemical resistance 
—resistance to temperatures from 
-60°Cto 150°C. And “Mylar” lastsand 
lasts because there’s no plasticizer to 
dry out with age.

Insulation of "Mylar” gives motors 
50 to 100% longer service-free life. 
Gives capacitors longer-lasting stabil­
ity, greater reliability. In a wide vari­
ety of electrical applications, the ad­
vantages of “Mylar” can improve the 
performance, lower costs. Evaluate 
“Mylar” for your product. Write for free 
booklet (SC) detailing properties. 
Du Pont Co., Film Dept., Wilmington 
98, Delaware.

ciUPONi
, 1 Mr w

urnt THINGS K» UHM HYING »»»««»fed 0« Pont trademark. 
... THPOVGH CNfMISTtr TASTM 0-14»

OU PONT

MYLAR
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Decade Capacitors 503
Heat-treated polystyrene decade capacitors 

are housed in aluminum cabinets. Type 1419-B 
has capacitance values up to 1.11 /if in steps of 
0.0001 /if, accurate to 1%. Type 1424-A decade 
provides standard capacitance values from 
zero to 10 pf. The 1-p.f sections are accurate to 
0.25%; both 2- and 3-terminal connections are 
provided.

General Radio Co., Dept. ED, West Concord, 
Mass.
Price: 1419-B, $262; 1424-A, $325.

Reversing Counters 494

Designed to count “up” or “down”, model 
3300 reversing counters are totally solid-state. 
They count at rates up to 200,000 counts per 
second. Three to six digit readout capacities 
can be supplied. Optional features are dual in­
put channels with A + B and A — B antico­
incidence functions, accumulate-count gate con­
trol and automatic reset gate and display con­
trol.

Beckman Instruments, Inc., Dept. ED, 2200 
Wright Ave., Richmond, Calif.
P&A: $1,495 (5 digits); 90 days.

Telemetry Receiver 426
Completely modular, model TMR-6 136-mc 

telemetry receiver has plug-in rf heads, if am­
plifiers, demodulators and pre-detection record­
ing converters. Frequency range is 136 to 137 
me; noise figure is 3.5 db; rf bandwidth is 2 
me ; image rejection is greater than 65 db.

Defense Electronics, Inc., Dept. ED, 5451-B 
Randolph Road, Rockville, Md.
P&A: $1,410; 30 to 60 days.

High Capacity Switches 431
Type M switches have a 22-amp steady state 

current capacity. Maximum differential travel 
is 0.001 in. and minimum overtravel is 0.005 in. 
They handle up to 35-amp inrush currents from 
solenoids and motors. Operating force is 7 to 
10 oz ; release force is 4 oz min ; break distance 
is 0.010 in. min.

Minneapolis-Honeywell Regulator Co., Micro 
Switch Div., Dept. ED, Freeport, III.
P&A: $2 each, 1 to 9; immediate.
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How Siegler built 
ultra-reliability into its 

new 3 KVA Inverter
by RAYMOND F. KEEGAN

Commercial Engineer, Clevite Transittor

Magnetic Amplifiers Division of The Siegler Cor­
poration has announced the development of a 
3 KI i Static Inverter featuring high conversion 
efficiency, precision voltage regulation, synchro­
nized phase locking, short circuit protection with 
automatic recovery, and reliable high perform­
ance operation in the presence of transient line 
voltages. The unit is designed for minimum space­
weight requirements and meets with Mil Specs 
MIL-E-5400 and 5272.

Developed to convert nominal 28 VDC to regulated 
200 V 400 CPS 3 phase, the unit is designed for military 
reliability in aircraft, missiles, space vehicles, ground 
guidance and detection systems.

COLLECTOR BREAKDOWN CHARACTERISTICS

( AS PERCENT OF RATED COLLECTOR TO BASE VOLTAGE)

DESIGN CONSIDERATIONS
Because of the need for highly stabilized output volt­

ages at high current levels, power transistors capable of 
handling these currents with uniform gain character­
istics over a wide operating range were required (Fig. 1). 
Guaranteed gain spread and low saturation voltage 
were important factors.

Since aircraft power sources are subject to transient 
voltages which may damage transistor junctions, extra 
consideration was given to the selection of power tran­
sistors with known collector to emitter voltage capa­
bilities.

CURRENT GAIN VS COLLECTOR CURRENT

The ability of Clevite 2NU46B power transistors to 
meet the requirements of the design caused Siegler 
to select them for the high power output and driver 
stages of the system. Clevite's 2N1146 series of transistors 
has specified minimum values of collector to emitter 
voltage under shorted and open base conditions both 
measured at high values of collector current to preclude 
the possibility of secondary breakdown caused by high 
local current densities (Fig. 2). Collector to base junction 
leakage current is specified as a maximum value at two 
voltages at room temperature and at the shorted base 
collector to emitter voltage at the maximum rated 
junction temperature.

The Clevite 2N1146 series of high current power 
transistors is conservatively rated for use in applications

requiring a combination of high current gain at high 
operating currents and high collector to emitter break­
down voltages.

Electrical 
Character istic* Symbol Measurement 

Conditions 2N1146B

Min Mode Max

D C Current 
Gain hFE

lC =5A
VCE =—2.0V

60 100 150

Base Input 
Voltage VEB

lc = I5A 
VCE = -2 0V 1.0 2.0

Collector to 
Emitter 

Saturation Voltage
VCE(SAT) lc = 15A 

le = 1.0A
0.5 1.0

Thermal Resistance Rt 0.8
Collector to Bose 

Breakdown Voltage BVcbo *CBO= 
1 5mA

80

Emitter to Base 
Breakdown Voltage bvE8O 'ebo= 

10mA 30

Collector to Emitter 
Sustain Voltage VCES(SUS)

IC = 500mA 
Swept to 750mA 
Shorted Base 
VEB = O

60

Collector to Emitter 
Sustain Voltage VCEO(SUS)

1 c — 1500mA 
Open Base 
■b=o

40

Collector 

Cutoff 
Current

•cbo
60 Vdc 40

Collector 
Cutoff 
Current

*CBO 25°c
20 Vdc
30 Vdc
40 Vdc 20 4.0
50 Vdc

For more complete information write for Bulletin B221-1A

CLEVITE TRANSISTOR
Waltham, Massachusetts



the facts
about
readouts

Planar Transistor 383

391Pneumatic Receiver

375DC To DC Converter

Silicon epitaxial 
transistor combines 
tages of epitaxial 
surface passivation

star plan
the adva 

growth a 
with a star

geometry or efficient operation 
in circuits from de to 100 me. 
Specifications are: frequency 
range, de to 100 me; switching 
speed at 0.5 amp, 10 nsec; collec­
tor saturation voltage, 0.5 v at 
0.5 amp; power dissipation, 3 w; 
gain-bandwidth product, 400 me.

Motorola Semiconductor Prod­
ucts Inc., Dept. ED, 5005 E. 
McDowell Road, Phoenix 8, Ariz.

Strip-scale indicating receiver, 
designated series 654, is a pneu­
matic receiver and can be used as 
a single unit or gang assembled 
for horizontal or vertical mount­
ing. Range is 3 to 15 psi. Model 
OBH654 is a single-pointer unit; 
model 00BH654, dual-pointer.

The Bristol Co., Dept. ED, Wa­
terbury 2<>, Conn.

Solid-state de to de converter 
is designed for airborne, ground 
or shipboard computer applica­
tions. It may be operated con­
tinuously within confined areas 
restricted to convection cooling. 
The multiple output 40-w con­
verter furnishes + 3% regulated 
+ 15 and -15 v de and ±5% 
regulated 4 6 and —6 v de output 
voltages. Efficiency is 65% at 28 
v de input and full load.

Magnetic Research Corp., Dept.
ED, 3160 W. El Segundo Blvd.,
Hawthorne, Calif.

rrouèhs ^Corporation

Inis 14-page factual report compares the six major 
types of in-line readout devices from the standpoint 
of viewing distance, viewing angle, speed and 
method of operation, size, weight, power, cost, 
reliability and life.

Write for the Readout Fact Finder today. Learn where 
NIXIE” Indicator Tubes stand in relation to other 
visual displays in this unique comparative study.

get 
all
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MADE POSSIBLE BY FAIRCHILD SILICON PLANAR 2N709

SIMPLIFIED/LOW COST

150me SWITCHING

ELECTRONIC DESIGN • October 25, 1961



CLOCK

CIRCUITS 4 nsecCLOCK
♦3V

LOGIC DIAGRAM SCHEMATIC DIAGRAM
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NOTE
All Tronsistocs 2N7O9
All Resistors 5IOÛ

FAIRCHILD PLANAR RELIABILITY
Reliability is inherent to the Fairchild Planar process because of the integral 
oxide surface. All junctions are completely protected against contamination 
from the start of manufacture, guaranteeing parameter stability and uniformity.

PERFORMANCE CHARACTERISTICS
Typical propagation time of 2 5 nsec per stage Combined turn-on and turn-off 
time of 5 0 nsec. Excellent gain-bandwidth (typically 800 me) at high 
currents and low voltages

INITIAL AND OVERALL SAVINGS
The 2N709 is available NOW. at prices practical for the breadboard budget 
as well as quantity production. Additional savings result because UHF circuits 
can be designed with the 2N709 and require fewer component types as well 
as a much smaller total number of components.

THE 2N709:
ELIMINATES NEED FOR NON SATURATING AND/OR 
TUNNEL DIODE CIRCUITS
SOLVES DESIGN AND ASSEMBLY PROBLEMS FOR
APPLICATIONS SUCH AS:

• DIGITAL COMPUTER LOGIC CIRCUITS WITH BIT RATES OF 50 TO 100 me
• BINARY ANO DECIMAL COUNTER AND DECODER CIRCUITS WITH BIT 

RATES OF 100 TO 300 me

SEMICONDUCTOR 
545 WHISMAN ROAD, MOUNTAIN VIEW, CALIF> YORKSHIRE 8-8161 - TWX: MNVWCAL853 
* DIVISION D F F A I R C H I I D CAMERA AND INSTRUMENT CORPORATION

9*VCC-+3V

ELECTRONIC DESIGN • October 25, 1961

A2N709 Application.

150 me FIVE-STAGE DECIMAL COUNTER
Write for APP-43 application paper giving more 

- - - - - - - - - 1 |- - - - - - - - - high speed circuit information.



stromics Variable Reluctance NEW PRODUCTS
DC Power Supply 477

TRANSDUCERS 
total system 

solution

iSSUH SENSOR

FOR R£COROIN<
A DC system with Volt
OwiUatoi Feedback
Dei’iodulator seitewb

A silicon rectifier-type de power supply, mod­
el MRST28-200 has dynamic regulation of ±6 
v for instantaneous load changes of full load 
magnitude. Ripple is 1% rms; de output is 
24-32 v at 200 amp. Magnetic amplifier and 
transistor regulators maintain static regula­
tion tolerance of 0.1%. Response time is ad­
justable between 20 and 200 msec.

Perkin Electronics Corp., Dept. ED, 345 
Kansas St., El Segundo, Calif.

400 cycle unit containing input 
transformer and Feedback Amplifier. 
NEW ASTROMICS VERNATOR—

Nickel-Cadmium Battery 520
PRESSURE REGULATOR

»tromic»
|(EKIIS3ES3£W 666 West Harvard Street, Glendale 4, California
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“Electronic Design 
EDITING IMPROVES 
COMMUNICATION...”

. . . writes Vincent Rocco, Project Engineer, Reeves 
Instrument Corporation, and author of a recent article 
in Electronic Design.

“I was particularly impressed with the format used 
in the art exposition. The contrasting colors did much 
to simplify the interpretation of the various graphs. 
I considered Electronic Design for publication of my 
article because of its large circulation and its unique 
method of presentation."

Photo shows Mr. Rocco evaluating the performance 
of the Standard Electronics Product Line of Reeves 
Instrument Corp.

If you have design information to share, why not 
do so in the industry’s best read magazine, Electronic 
Design. To begin, send an outline of your article to 
Edward E. Grazda, Editor, Electronic Design, 850 
Third Ave., New York 22, N. Y. Your efforts will 
benefit the entire industry.

Rated at 8 w-hr, this nickel-cadmium bat­
tery can deliver 8 amp. Nominal-load voltage 
is 5 v. Battery is rechargeable. Unit is made to 
power a cordless electric drill.

Gould-National Batteries, Inc., Dept. ED, 
E-1200 First National Bank Building, St Paul 
1, Minn.

Ultrasonic Cleaner 518

Producing a 200-kc sinusoidal output, the 
series 751 ultrasonic cleaner has a focussing 
device which can achieve cavitation within the 
liquid cleaner medium rather than at the trans­
ducer surface. Operation below the cavitation 
level is recommended. A wide range of deter­
gents can be used with the cleaner. Unit is 
thermostatically controlled.

B. M. Harrison Electrosonics, Inc., Dept. 
ED. 89 Winchester St., Newton Highlands, 61. 
Mass.
P&A: $695 to $795; immediate.
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517Wire-Harness Fastener

9035 Venice

524Silicon Controlled Rectifier

INLAND
first with solid state 100-watt d-c amplifier

Transfer Relay 525

Operating Temperature Range in °C minus 50° to plus 50

C50E 
solder 
e han-

not use ad- 
many times

Max- 
5 kv,

4 000.000
200,000

Power Gain
Current Gain
Voltage Gain 
Frequency Response 
Input Impedance, ohms 
Dimensions, inches

Flexible fastening material for wire har­
nesses is called Velcro. One material contains 
small nylon hooks which cling to the nylon 
loops on another material. The materials sep-

For switching up to 17 kv ac or de, the RVS- 
1 transfer relay is spdt, normally closed, and 
is designed for long life. Coil is normally 28 v
de; 117-v ac coils can also be furnished 
imum current at 17 kv is 0.25 amp; at

DC to 1000 cps 
50,000 

2Vè wide 
3’/it long 
214 high

INLAND 
MOTOR

died. Average forward current rating is 110 
amp de, 70 amp at 180-deg conduction angle. 
One-cycle surge current rating is 1,000 amp. 
The unit is available as an inverter with spec­
ified turn-off times.

General Electric Co.. Dept. ED, W. Genesee 
St., Auburn, N. Y.
Availability: from stock. TYPICAL SPECIFICATIONS

Maximum Power Output, watts (6 ohm load)

Inland’s new Model 579.35 d-c amplifier has a high 
power output of 100 watts when used with low im­
pedance loads requiring direct current. And this 
completely transistorized amplifier is packaged 
in a hermetically sealed can only 2!4 * x S’/U" x 2!4

Designed for use with d-c torquers, in one typi­
cal application Model 579.35 provides 65 db power 
gain between the output of a d-c driver stage and 
the input terminals of a permanent magnet torque 
motor. This amplifier has these outstanding per­
formance characteristics:

The d-c output has magnitude and po­
larity proportional to the input signal.

• All amplifier circuits use a combination of 
silicon and germanium transistors (all­
silicon models also available).

• Amplifier null and gain are stable and 
independent of temperature.

Inland also makes a complete line of rotary 
amplifiers for matched use with Inland’s distinc­
tive pancake shape d-c torquers.

A brochure on this new high-power amplifier is 
available. For your copy and complete data on 
Inland torquers and amplifiers, write Dept. 3-10.

ELECTRONIC DESIGN • October 25, 1961

Capable of blocking 500 v, the type 
silicon controlled rectifier is of hard 
construction. Transients up to 600 v ar

INLAND MOTOR CORPORATION OF VIRGINIA A SUBSIDIARY OF KOLLMORGEN CORP., NORTHAMPTON, MASS.
CIRCLE 96 ON READER-SERVICE CARD

1.5 amp. Pull-in time is 20 msec.
Resistron Laboratories, Inc., Dept. ED, 

Drawer 2, 2908 Nebraska Ave., Santa Monica, 
Calif.
P&A: $34.50; stock.

arate when pulled apart. They do 
hesive. The material can be used 
and is said to have a long life.

The Hartwell Corp., Dept. ED, 
Blvd., Los Angeles 34. Calif.



NEW PRODUCTS
Size 11 Servo Motor 523 TO SAVE YOU MONEY

how North Atlantic’s
Pulse Counter 514

front panels neon-lighted decimal digit:

Magnetic Hold Switch 537

amp at
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102

Viscous-damped servo motor operates at 57.5 
or 115 v, 400 cps power. Designated type R180- 
001. the motor operates where high damping

With 
switch < 
design, 
24 amp,

Stall 
1,700 
6 oz. 
Dept.

One multi-purpose model in stock 
will eliminate procurement of 
several single-purpose units to 
satisfy variable requirements. 
Large cooling capacity.

Voltage Range 
Voltage Accuracy 
Phase Accuracy 
Signal Frequency.... 
Input Impedance ... 
Reference Input.....  
Meter scale............  
Phase Angle Dial 
Nulling Sensitivity 
Harmonic Rejection 
Dimensions .......

Designed for critical tasks in circuit development, production and testing, North 
Atlantic’s Phase Angle Voltmeters provide direct reading of phase angle, nulls, total, 
quadrature and in-phase voltages—with proven dependability even under field 
conditions Your North Atlantic engineering representative can quickly demonstrate 
how they simplify ac measurement jobs from missile checkout to alignment of 
analog computers—from phasing servo motors to zeroing precision synchros and 
transducers.
Shown below are condensed specifications for single-frequency Model VM-202. 
Other models include high sensitivity, three-frequency and broadband types.

inrush, 4 amp resistive,
The North Atlantic man in your area has full data on standard and special models 

a for laboratory, production and ground support. Call today tor his 
name, or request Bulletin VM-202.

1 mv to 300 v f.s., 12 ranges 
...........................................*2% f.s. 
dial: *1°; meter ±3% of F.S. degrees 
....................... 1 Freq., 30 cps—10 kc 
..................................... 10 megohms 
...........................  100 K, 0.25v min. 

3-0-3,10-0-10 linear 
4 scales, 90° (elec.) apart 

. .. 2 microvolts (phase sensitive) 

.............................. 55db (with filters) 
............... 5%"h. x 19" w. x7%*d.

Mount os standard 8^4", 7" or 
3’0" panels. Blower unit of 3W 
model is recessed to allow extra 
usable chassis or storage space.

sea level (sealed) and 2 amp at 65,000 ft, 
(unsealed) inductive.

Minneapolis-Honeywell Regulator Co., Mi­
cro Switch Div., Dept. ED, Freeport, Ill. 
P& 4; $51.95; stock.

1150 McBride Ave., Little Falls, N. J

PANEL MOUNTING 
ALL-ANGLE BLOWERS

NORTH ATLANTIC industries, ine. 
TERMINAL DRIVE, PLAINVIEW, L I., NEW YORK • OVerbrook 1-8600.

build-in solenoid. The magnetic hold 
can be released remotely. Having dpdt 
the switch has ratings of 28 v de at

The 8-4-2-1 binary-coded decimal count in each 
scaler is available at the front panel on four 
parallel lines where they can perform logic 
functions.

Harvey-Wells Electronics, Inc., Dept. ED, 14 
Huron Drive, Natick, Mass.
P&A: $2,100 (dual channel); 2 weeks.

Twin scrolls can f
be rotated and set 
to angle of choice through 230 
for accurate air flow control.

Use for supply or exhaust—or one 
port for supply, the other exhaust

Phase Angle Voltmeters solve 
tough ac measurement problems 

... in the lab or in the field.

MODEL AAB —3Vj -

• MIL quality heavy duty construe 
tion and finish or finish to Customer 
specs • Easy maintenance without 
removal from cabinet • Cushion 
mounted for quiet operation
• Cleanable filter • Motor bearings 
permanently lubricated

or low time constants are required, 
torque is 0.6 in.-oz. No-load speed is 
rpm. Power input is 3.5 w. Unit weighs

Kearfott Div., General Precision, Inc.,

ELECTRONIC DESIGN • October 25, 1961

Single and dual-channel 1-mc pulse counters, 
one or two seven-decade counting units in a 
standard logic bay. Counts are displayed on

Ask for complot« data —our Bulletin D-1000

ONE SOURCE...
for VENTILATED RELAY RACK CABINETS. 
CONTROL CONSOLES, BLOWERS, CHASSIS 
CHASSIS-TRAK RELATED COMPONENTS

ORegon 8-7827 

Western Devices, Inc. 
600 W. FLORENCE AVE., INGLEWOOD 1, CALIF.
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Phil 
Greenstein 

can 
show 
you...



Analog Computers 392

FM Transmitter 354
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For industrial process control. 
The PC-12 analog computers are 
assembled from modular compo­
nents designed to meet process 
environments of high humidity, 
corrosive atmosphere and tempera­
ture extremes. The components are 
permanently programmed to meet 
specific applications.

Electronic Associates, Inc., Dept. 
ED, Long Branch, N. J.
Availability: assembled from stock 
components.

Pressure Transducer 363

Type MX shown;
other Certified disc

Up where the “wild blue yonder” becomes inky black, 
you can’t afford to gamble on precise, reliable temperature 

control. And that’s the natural domain of Stevens 
thermostats. They are compact and lightweight... with­

stand high G’s ... are utterly reliable even under wide 
temperature swings. For Stevens Thermostats are a 

product of creative engineering ... coupled with the 
most stringent environmental testing and quality control 

programs in the industry. If space is your 
dimension, take the measure of Stevens thermostats first.

Rated at 250 w, the 830B-1 fm 
transmitter includes self-con­
tained multiplexing equipment 
and FCC approved stereo-multi­
plex system. The transmitter is 
pushbutton operated; all rf cir­
cuits are tuned from the front 
panel. The power supply uses 
silicon rectifiers. The unit may 
also be used as an exciter for a 
5,000-w installation.

Collins Radio Co., Dept. ED, 
P. O. Box 1891, Dallas 21, Tex.

*6*F I« difference between maximum open 
and minimum close

Static error is ±1%. Model 426 
pressure transducer has ranges 
of 0 to 5 to 0 to 200 psia or psig. 
Nominal resolution is 0.3 at 10,- 
000 ohms. It is for experimental, 
industrial and military ground 
applications in telemetry and con­
trol. It withstands vibration to 
10 g.

Bourns, Inc., Dept. ED, 6135 
Magnolia Ave., Riverside, Calif.

STEVE NS manufacturing company, ine.
P O. Box 1007 • Mansfield, Ohio

2° to 6F Differential Standard
1° to 4*F Differential Special 
‘Maximum spread of 6°F 
including differentia! and tolerance



NEW PRODUCTS
Angle Sensing Instrument 519

528Camera System

TTT

DOW EPOXY CAPABILITY SOLVES
COMPUTER MAKER’S PROBLEM

522Precision Decade Capacitor

dimensionalsible combination of needed properties

1423-A

THE DOW CHEMICAL COMPANY ◄ > Midland, Michigan
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104

Capacitances from 100 pf to 1.111 
provided in steps of 100 pf by the type

Memory unit fabricated by Fabri-Tek, Incorporated, Minneapolis, Minnesota; 
Unit freme bate material laminated by Mica Corporation, Culver City, California.

This precision memory unit is the heart of a new computer. 
Long-term, dependable operation calls for the utmost in 
dimensional stability in the memory unit’s laminated frame, 
to maintain the highly critical spacing of the wire-and-core 
grid assembly.

The problem: which material will provide the best pos-

stability, physical strength, resistance to heat, good elec­
trical characteristics plus a self-extinguishing factor? The 
solution: a brominated Dow epoxy resin.

Because of Dow’s unique basic position in epoxy resins, 
Dow offers manufacturers an unusual capability in supply­
ing materials to fill the most demanding requirements. An

Less than 
Refractosyn 
light from a

better than
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1-sec rotation is detected by thi 
angle sensor. The device reflect? 
mirror attached to the device hr

example is the self-extinguishing Dow epoxy resin chosen 
for this application.

Dow offers a wide range of “controlled property” epoxy 
resins—to meet the exacting needs of today’s complex 
electronic circuitry. Among these materials are Dow bromi­
nated epoxies, unusual resins with excellent self-extinguishing 
properties ... flexible epoxy resins . .. epoxy novolac resins 
for high temperature use . . . and specially refined epoxies 
for the most critical applications.

For information on Dow epoxy resins for many varied 
applications, including the unusual, write us in Midland, 
C O Coatings Sales Department 1955BC10-25.

can be adjusted. Stability
±0.01% per year.

General Radio Co., Dept. ED, West Concord, 
Mass.
Price: $695.

ing measured. The angle of reflection is indi 
cated on a meter. Device is all solid state.

H H Controls Co., Dept. ED, 7 Leroy Drive 
Burlington, Mass.

decade capacitor. Silver-mica capacitors are 
used. Each scale is accurate to ±0.05%. In­
line readout is provided Terminal capacitance

High-resolution, closed-circuit TV camera 
system is enclosed in an epoxy impregnated 
fiberglass container. It can be used under con­
ditions far above normal for acoustic shock, 
vibration and altitude, humidity, temperature 
and explosions.

Packard Bell Electronics, Dept. ED. 1920 
S. Figueroa St., Los Angeles 7, Calif.
Availability: 30 days.

DOW



NEW
CANNON KPT/KSP MINIATURE

DESIGNED TO MIL-C-26482

USE 
CANNON 

PLUGS?

Aercon, Inc., your Cannon CAPS 
Distributor is the only source for 
off the shelf delivery of Cannon 
DPX2 plugs.
In addition, Aercon gives special 
service on

Quick disconnect plugs for aircraft, missiles, and all applications requiring miniature plugs. Our standard solder-pot ver­
sions, including hermetic seats/are completely interchangeable with all bayonet-lock plugs designed to MIL-C-264821

CANNON
Audio Plugs 
Miniature O's 
Co-axial Plugs 
DPD and DPD2’s 
DPA, DPX and MC 
K and K Miniature 
KPT
MS and MS Hardware

Solder pot version now available from 
Cannon CAPS Distributors

Aercon has equipment in op­
eration to assemble MS, DPD 
and K series from a large stock 
of components. Get a wide 
selection and faster service 
from Aercon!

Maximum lead-in chamfer for positive alignment.

MIL-C-26636 contacts (plating gold over silver)

Two shore resilient insulators molded out of two different 
hardness materials (polychloroprene) into a homogenous 
piece. The rear portion of the insulator is the softer in order 
that the conductors can be sealed properly, and the front 
portion is the harder to retain the snap-in contacts. The two 
shore insulator insures a continuous moisture and pressure

ALSO KPT/KSP PLUGS WITH 
CRIMP SNAP-IN CONTACTS 

AND TWO SHORE INSULATOR.

seal from front to back to provide superior electrical perform­
ance at high altitudes. This method of sealing and contact 
retention offers the industry a most reliable crimp series meet­
ing the requirements of MIL-C-26482. Write for catalog 
KPT/KSP-1 to:

2137 Ludlow Street 
Philadelphia 3, Pa 
Phone LO 8 5105 
TWX—PH1548

CANNON 
©PLUGS

CANNON ELECTRIC COMPANY, 3208 Humboldt St., Los Angeles 31, Calif.
CIRCLE 102 ON REAOER-SERVICE CARD
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DC Wideband Amplifier 423

e let-

Transistor Header 542

MTF Solenoid Actuators 543

TAH

TNT

TAM’Solid Electrolyte

ELECTRONIC DESIGN 107

Mallory Tantalum Capacitors 
Stocked by these distributor»

the hermet- 
permits the 
in a header 
achieved by

500 hr. Design provides full magnetic and 
trostatic shielding.

Cubic Corp., Dept. ED. 5575 Kearny
Road, San Diego 11, Calif.
Price: $650.

replacing the glass beads, in the transistor 
head, in which conductors are embedded, with 
a recessed well of glass.

Hermetic Seal Corp., Dept. ED, North Ar­
lington, N. J.

Explosion-proof solenoid actuators are for 
use with the firm’s series CC pilot-operated 
air valves. They are suitable for Class 1. 
Group D and Class 2, Groups F and G appli­
cations. They are offered for both momentary 
and maintained contact, air-control valves.

Hannifin Co., Dept. ED, 501 S. Wolf Road. 
Des Plaines, Ill.

CIRCLE 103 ON READER SERVICE

October 25, 1961

Gain is 10 to 10,000 with fixed gains of 10. 
20, 50, 100, 200, 500 and 1,000. Model 1010 de 
wideband amplifier has an input impedance of 
100 meg shunted by 0.001 yi and a source im­
pedance of 5 K max. Drift is less than 2 in

Arlington, Va
Rucker Electronic Products

Baltimore, Md.
Radio Electric Service

Binghamton, N.Y.
Federal Electronics

Boston, Mass.
Cramer Electronics, Inc.
DeMambro Radio Supply Co.
Lafayette Radio

Bridgeport, Conn.
Westconn Electronics

Buffalo, N.Y.
Wehle Electronics

Chicago, III.
Allied Radio Corp.
Newark Electronics Corp.

Cincinnati, Ohio
United Radio

Cleveland, Ohio
Pioneer Electronics

Dallas, Texas
Engineering Supply Co.

Dayton, Ohio
Allied Supply Co

Denver, Colo. .
Denver Electronics

Houston, Texas
Harrison Equipment Co . Inc.
Lenert Company

Indianapolis, Ind.
Graham Electronics

Los Angeles, Calif.
California Electronics 
Kierulff Electronics. Inc. 
Electronic Supply Corp. 
Radio Product Sales

Minneapolis, Minn.
Northwest Radio

Monrovia, Calif.
Lynch Electronics

Montreal, Que.
Canadian Electrical Supply Co.

Mountainside, NJ.
Federated Purchaser, Inc.

Nashville, Tenn.
Electra Dist. Co.

Newark, NJ.
Lafayette Radio 

New York, N.Y.
Harrison Radio Corp.
Harvey Radio Co., Inc
Lafayette Radio 
Milo Electronics 
Terminal Hudson Electronics

Oakland, Calif.
Elmar Electronics, Inc.

Orlando, Fla.
East Coast Radio

Ottawa, Ont.
Wackid Radio-TV Lab.

Palo Alto, Calif.
Zack Electronics

Perth Amboy, NJ.
Atlas Electronics

Philadelphia, Pa.
Herbach & Rademan
Philadelphia Electronics

Pittsburgh, Pa.
Radio Parts Co 

St. Louis, Mo.
Olive Electronics

Seattle, Wash.
F. B. Connelly Co.

Tampa, Florida
Thurow Distributors, Inc.

Toronto, Ont.
Alpha Aracon Radio Co.
Electro Sonic Supply
Wholesale Radio & Electronics

Tucson, Ariz.
Standard Radio Parts

Tulsa, Okla.
Engineering Supply Co.

Washington, D.C.
Capitol Radio Wholesalers 
Electronic Industrial Sales

White Plains, N.Y.
Westchester Electronic Supply Co , Inc.

Winston-Salem, N.C.
Dalton-Hege Radio

Microminiature block design of 
ically sealed transistor header 
use of transistors 0.93 in. high 
0.040 in. high. Miniaturization is

MallorY



Data loss due to drop­
outs is eliminated in FM
predetection recording­
reproducing by Mincom's 
new, exclusive Tracklok*
This is because, for the first time in the field of instru­
mentation, the Tracklok makes possible redundant FM 
data recording at the carrier level. In any desired FM 
or PM type carrier system, data loss is eliminated by 
a 99% skew reduction: existing skew of ±0.3 Ms for 
example, is effectively reduced to ±0.003 ^s, a reduc­
tion of 100 to 1.

Tracklok

CKLOK
Shown her« with the Mincom
Serie* CM-100 1.5-mc Instrumentation
Recorder/Reproducer, a standard auxiliary rack 
houses (from the top down) an oscilloscope monitor 
unit, the new Tracklok, and a demodulator.

Completely Compatible: The new Tracklok is designed 
to improve the predetection performance of Mincom's 
1-mc Series CM-100 Instrumentation Recorder/Re- 
producer (which now, on special order, performs to 
1.5 me at 120 ips). Tracklok can be incorporated into 
all existing Series CM-100 systems, since it is com­
patible with CM 100 or any comparable recorder­
reproducer in the standard IF carrier frequencies.

Reliable Simplicity: The same reliability that has been 
typical of Mincom’s instrumentation systems for years 
has been built into Tracklok.

miNcomo''^ 3ÎP itiinnesota [tuning e. ítianufacturing co
2049 SO. BARRINGTON AVE., LOS ANGELES 25, CALIFORNIA» 529 PENN BLDG., 425 13th ST. N.W., WASHINGTON 4. D.C.

CIRCLE 104 ON READER-SERVICE CARD
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NEW PRODUCTS
Time Pulse Generator 406

Completely solid-state digital time pulse 
erator model PTG 901-3 provides BCD 
PDM coded time pulses for use in time 
relation of data processing as well as to

gen- 
and
cor-

ger and/or control events in a system. Stand­
ard timing stability is 2 parts in 107 per day. 
The unit provides BCD output both parallel 
and serial concurrently.

Power Instruments Corp., Dept. ED, 235 Ore­
gon St., El Segundo, Calif.
Availability: 4 to 6 irnks.

Analog-to-Digital Converter 545

Accuracy is 0.5%. The rack-mounted analog- 
to-digital converter provides an output of 
eight binary bits or two binary-coded-decimal 
bits in 8-4-2-1 code. Conversion time is 0.5 /»sec. 
Power supply is self-contained in the unit.

General Data Corp.. Dept. ED, 11602 Ninth 
St., Garden Grove, Calif.
Price: $1,250.

Micro Diode 539

Reverse leakage is 25 m/xa or less at 80', 
Vg. Model MC100 micro diode, rated at 1,000 
v, provides conductances of higher than 200 
ma at 4 1 v and up to 200 ma avg rectified 
current. They are single junction units, capa­
ble of being connected in series. Applications 
are in power supplies for radar, photo multi­
pliers, radiation detection and video systems.

MicroSemiconductor Corp., Dept. ED, 11250 
Playa Court, Culver City, Calif.
P&A: $7; stock.

ELECTRONIC DESIGN • October 25, 1961



ELECTRON TUBE NEWS from SYLVANIA

Gold Brand Tubes for Communications
GB-6688A GB-6922

Strap Frame Grid Pentode, Gm of 16,500 Strap Frame Grid Dual Triode, Gm of 12,500

GB-6360 GB-6939
operation to 200MC, 12W output operation to 500MC, 5W output

Gi 9-pin, high Gm, sharp cutoff pentode
featuring Sylvania Strap Frame Grid. It’s designed 
for use as broadband IF amplifier in communications 
and instrumentation equipment. Gm is 16,500 ^mhos, 
lb is 13mA. Short, sturdy mount structure plus rugged 
grid design significantly enhances reliability.

What does the “GB” (Gold Brand) prefix mean to your 
Application? Just this-assurance of designed-in tube 
reliability capable of withstanding severe environ­
mental stresses. Look at a few of the tests Gold Brand 
tpbes undergo: shock tests of 500g, vibrational fatigue 
te«s of 2.5g for 96 hours at 50cps frequency, bulb 
temperatures of 225 °C,
GBa636 9-pin twin tetrode for use as a Class C 
amplifier and oscillator, frequency multiplier and mod­
ulator at frequencies to 200MC. Plate dissipation for 

’both sections is 14W, ICAS. As an AF power ampli­
fier and modulator in Class ABi push-pull service, GB- 
6360 will deliver 12W output (CCS) with total dis­
tortion of 2.5%.

i r 692 9-pin sharp cutoff twin triode, utilizing 
Strap Frame Grids, designed for use as a multivibra­
tor, cathode follower, VHF amplifier and VHF cas­
code amplifier. GB-6922 features relatively low heater 
input power of 6.3V @ 300 mA, Gm of 12,500 ^mhos, 
lb of 15mA. It provides superior performance under 
long periods of time under cutoff conditions.

G B 6 J 9-pin twin tetrode using a frame grid with 
extremely fine diameter wires rigidly brazed to flat side 
rods. Designed for operation to 500MC, it is capable 
of delivering 5W (CCS) when used in Class C tele­
graphy service and 1.8W (CCS) when used in a Class 
C tripler service with a plate voltage of 180V.
If your application demands premium performance and 
reliability, specify Sylvania Gold Brand Tubes. Your 
Sylvania Sales Engineer will be pleased to tell you 
more. For data on specific types, write Electronic 
Tubes Division, Sylvania Electric Products Inc., 1100 
Main St., Buffalo 9, N. Y. 4^. _ .



MICROWAVE DEVICE NEWS from SYLVANIA

NEW!

X-Band Tunable
Magnetron

SYLVANIA-7692*
0.001

MC/A
»Min power

SYLVANIA
GKNERAL

GENERAL TELEPHONE & ELECTRONICS

Msec 
KV/Msec 
mAdc

200
27.5
22.0
220»

improves airborne 
radar performance

iutput-200W

Provides: linear tuning; precision tuning; 
low thermal drift; freedom from vibrational 

resonance; rugged, reliable structure!

Sylvania-7692A is a highly stable pulsed 
magnetron offering 22OKW peak power 
output over the 8550 to 9650MC range. 
It combines a remarkable new tuner de­
sign with proven dispenser type cathode 
in a rugged package capable of withstand­
ing heavy shock and excessive tempera­
tures. (Tests to date indicate 300°C capa­
bilities.)
Inductive Post Tuner, a Sylvania design, pro­
vides linear tuning, simplifying local oscil­
lator tracking, eliminating associated com­
pensating equipment of coupled cavity 
designs. Features include: a single bellows 
that tunes all posts simultaneously-secure 
and precise alignment of tuning posts by 
means of a guide ring that also serves as 
an effective heat sink —free tuning post 
length restricted to 0.200 inches, eliminat­
ing electrical and mechanical resonances 
at very high frequencies—electrically and 
thermally grounding the tuning posts for 
very low thermal drift.
Reliable dispenser type cathode, incorporated 
in Sylvania-7692A, features low heater 
power requirements, therefore low cathode 
temperatures, high stability, outstanding 
life. Cathode memory is of extremely short 
duration-abrupt switches in pulse length 
do not detract from cathode performance 
or life. Too, the molybdenum cathode 
support is virtually unyielding to vibra­
tional stresses, exhibits very low heat loss, 
permitting zero heater voltage operation 
at rated operating current.
Vacuum firing up to 1000 C of individual parts 
prior to assembly effectively de-gasses ele­
ments, contributing to reliability and the 
exceptional starting stability of approxi­
mately 0.05 % average missing pulse count. 
Additional X-band, tunable types from Sylvania 
include: 7006,210KW peak power output; 
M-4164,220K.W peak power output; 7692, 
22OKW peak power output. Presently 
under development are significant refine­
ments to the 7692A, including a hydrau­
lically tuned version.
In short, the intensive magnetron develop­
ment program underway at Sylvania de­
serves your close investigation. Contact 
your Sylvania Sales Engineer for up-to- 
the-minute information. For tech data on 
specific types, write Electronic Tubes Divi­
sion, Sylvania Electric Products Inc., 
1100 Main St., Buffalo 9, N. Y.

TYPICAL 0PERA1
Duty cycle ' 

-Pulse width
Rate of rise of voltage 
Avg. anode voltage 
Peak anode voltage 
Avg. power output 
Pulling factor 
Pushing factor



Time Code Generator 650

TRIG formats A, B, C, and D, 
in addition to parallel code out­
put, and 1- and 10-pps synchron­
izing pulses are supplied by the 
EECO 811 time code generator. 
Frequency stability of the unit is 
one part in 10s per day under 
laboratory temperature conditions 
or 3 parts in 10s per day over 
wider temperature limits.

Electronic Engineering Co. of 
California, Dept. ED, 1601 E. 
Chestnut Ave., Santa Ana, Calif. 
P&A: $9,750; 60 to 90 days.

Computer Tape 387
In heavy duty type due to coat­

ing applied to polyester film. Com- 
putape magnetic computer tape is 
designed for high-density, high- 
resolution recording. Binders have 
been selected to assure non-aging 
characteristics. The tape with­
stands continual exposure to vary­
ing climatic conditions.

Computron Inc., Dept. ED. 122 
Calvary St., Waltham, Mass.

6BH3

NOVAR New RCA 
DARK HEATER

RCA Combines Two Major Advances in a Single Tube

ri/Fl

Power Supply 385 in RCA-6BH3,17BH3, and 22BH3 half-wave vacuum rectifiers for TV damper service

Constant voltage and/or con­
stant current power supply model 
CVC-300-6 has automatic elec­
tronic changeover for forming 
and aging electrolytic capacitors. 
Operating with constant voltage 
the unit has an output range of 2 
to 300 v and 0 to 6 amp. Its regu­
lation is ±0.1% for both line and 
load. At constant current, the 
output range is 0 to 300 v and 
0.3 to 6 amp. Line regulation is 
±0.1%; load regulation is ±0.1%

NJE Corp., Dept. ED, 20 Bo-
right Ave., Kenilworth, N. J.
Price: $3,780.

Design your new TV horizontal-deflection damper circuits 
around one of these new novar rectifiers, and you'll get 
better performance at less cost, thanks to economical novar 
design and the revolutionary RCA Dark Heater.

High performance, low-cost novar construction—These 
BH3 types are stellar members of RCA's new novar line 
of large, all-glass, integral-base receiving tubes that out­
perform at less cost other high-dissipation receiving tubes 
of any base configuration and T9 or T12 envelope. BH3’s 
are rated to withstand a maximum peak-inverse plate volt­
age of 5500 volts; they can supply maximum peak plate cur­
rent of 1100 ma and maximum de plate current of 180 ma.

These tubes embody the advantages of novar design, the 
only all-glass, integral-base receiving tube design featuring: 
Larger internal lead diameter-for strong cage support and 
high thermal conductivity for highly effective heat dissipation.

Wider pin spacing (0.172")—minimizes chance of voltage 
breakdown; hence greater reliability.
Pin length of 0.335"—for firm retention of tube in socket.
Pin-circle diameter of 0.687"-allows use of both T9 and T12 
envelope.
RCA Dark Heater—additional assurance of high reliability.
REVOLUTIONARY RCA DARK HEATER-Each of these tubes 
features the new RCA Dark Heater...one of the most signifi­
cant contributions to tube technology in years. The Dark Heater 
operates at greatly reduced temperature, as much as 35OCK 
below the 1500 to 1700°K of conventional heaters. The re­
quired cathode temperature is reached with the heater operating 
at approximately 1350 K. Result: longer heater life; reduced 
chance of heater failure; heater-current stability on life; re­
duced ac H-K leakage and hum; improved mechanical stabil­
ity; greater safety factor in established H-K voltage ratings.

For additional information on novar types, see your RCA 
Field Representative or write Commercial Engineering, Section 
J-18-DE-2 RCA Electron Tube Division, Harrison, N. J.

The Most Trusted Name in Electronics

RCA ELECTRON TUBE DIVISION FIELD OFFICES ---------

EAST: 744 Broad Street, Newark 2, New Jersey, HUmboldt 5-3900 • MIDWEST Suite 1154, Merchandise Mart Plaza, Chicago 54, Illinois,
Whitehall 4-2900 • WEST: 6801 E. Washington Boulevard, Los Angeles 22, California, RAymond 3-8361.



GENERAL^ ELECTRIC

Fused Quartz

GENERAL ELECTRIC MANUFACTURES AND 
STOCKS A COMPLETE RANGE OF:

NEW PRODUCTS
Circuit Breakers 554

CLEAR TUBING AND ROD-Can be 
secured from stock in a complete range 
of sizes—special sizes also available to 
meet your exact specifications.

FUSED QUARTZ COMPONENTS FABRICATED of high purity-in stock in a 
wide variety of crucibles, boats, test tubes and furnace tubes.

TRANSLUCENT TUBING AND ROD— 
in stock for immediate delivery in a wide 
range of sizes. Available in random or 
cut lengths to fit your requirements.

Three-phase, overcurrent circuit breakers are 
offered in two types: manual reset, rated 
at 100 ma to 6 amp at 440 v; automatic reset, 
100 ma to 10 amp at 440 v. They are en­
closed in bakelite housings. Applications in­
clude motor protection.

E-T-A Products Co. of America. Dept. ED, 
6284 N. Cicero Ave., Chicago 46, Ill.
Price: $3.10 and $3.80.

General-Purpose Relay 551

Comes in 1-, 2- and 3-pole, double-throw, 
2-amp contact arrangements and a variety of 
coil ratings. The general-purpose relay has an 
operating power of 1.5 w de or 2 to 3 va ac. 
Dimensions are 1.183 x 1.811 x 1.343 in. and 
weight is 2 oz. max.

Elgin National Watch Co., Electronics Div., 
Dept. ED, 2435 N. Naomi St., Burbank, Calif. 
Availability: stock.

Semiconductor Housings 561

Standard Taper Joints
Capillary Tubing

Double Bore Tubing • Combustion Tubes 
ball and Socket Joints • Laboratory Quartzware 
Precision Bore Tubing

FREE BROCHURE ON G-E FUSED
QUARTZ. Newly published 40-page 
brochure is yours for the asking. Con­
tains latest information on physical 
properties and transmission characteris-

tics plus complete prices. For your free 
copy of this illustrated booklet, or re­
quests for engineering assistance, write 
the G-E Willoughby Quartz Plant 
(see "Midwestern” address below).

INGOTS, PLATES AND DISCS- 
Rough-cut or ground and polished in 
diameters up to 18*/2*. Lenses, windows, 
prisms supplied in a uide range of sizes 
—or finished to your needs.

GENERAL ELECTRIC DISTRICT SALES OFFICES
New England

50 Industrial Place 
Newton Upper Fall*. Mas*. 
DEcatur 2-6200

Eastern
744 Broad St. 
Newark 2, N. J. 
MArket 3-3953

Euclid Ave S Campbell Rd 
Dept ED-110 Willoughby, 0 
WHitehall 2 9300

Western
2747 S. Malt Ave. 
Lo* Angeles 22. Calif. 
RAymond 3-2541

GENERAL ELECTRIC

For 350 C use. The high-alumina semicon­
ductor housings have a ceramic-metal bond 
to maintain high-vacuum tightness at high 
temperatures. Long creepage paths in a com­
pact design are possible. Sizes are from 1/4-in. 
ID.

Cermaseal, Inc., Dept. ED, New’ Lebanon 
Center, N.Y.

CIRCLE 107 ON READER-SERVICE CARD
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PRECISION FILM POTS

LINEAR SINGLE TURN FILM POTENTIOMETERS
Diameter Retiafance

Ì-3 32

1%

Send tor large scale reproduction of this unique system.

1-3 32"

LINEAR MOTION FILM POTENTIOMETERS

WILL BE
IN YOUR PLANT WITHIN 24 HOURS'

CIRCLE 109 ON READER-SERVICF CABO

05%
05%
3S-

5%
5%
25%
25%

WRITE OR CALL IN YOUR
ORDER! POTENTIOMETERS

S’.
5%
5%
5
5%
5%
2S'..
25%
25%
5 o
5».
5%
25’.
25%
25«.
25*o
2S*-
25%

You can have any of these precision film

• OK 1" Stroke -*
20K 1 ' Stroke *
IOK 2" Stroke
20K 2 ' Stroke
10K 3' Stroke ±
20K 3 Stroke

SINE-COSINE SINGLE TURN FILM
POTENTIOMETERS

CIRCLE 10B ON READER-SERVICE CARD

ELECTRONIC DESIGN

«•»••one« Conformity
10K 75%
20K 75%
10K h-,
20K 25%
I OK 15%
20K 15%

OK

•p

20K

5k
20K
50K

5K
20K
50K

5K
2 OK
50K

10K

50K
IV

■ ox
SOK

IK

10K
50K

10K
SOK

Here's One Way to Automate Coffee-Pots WitL Servo Pots

pots on their way to you within hours. No 
need to wait for "custom" pots.

ER INSTRUMENTS
SON AVE., HEMPSTEAD, L I.

October 25, 1961

Place dime into coin slot (A). Coin rolls down ramp into position be­
tween spring-loaded metal contacts (0). Contact starts motor (C) and
coffee conveyor-belt proceeds to carry cup into position below spout.
As coffee cup pushes actuator blade (D), plug (E) is lowered from 
spout (F) and coffee starts flowing. Wire-wound pot (G). indicating cup 
position, sends signal to high gain servo-amplifier (H) and precision 
drive system (I), causing spout to move toward cup. Wire-wound spout­
indicator-pot (J) feeds signal back to amplifier in effort to follow 
movement of cup. In order to compensate for wind direction and
angle of building, wire-wound windage-pot (K) and vertical-sensjr-pot 
(L) send additional aiming signals to servo-motor amplifier. Due to 
peer linearity, high Mise, poor resolution and high starting torque -

Every major aircraft and missile manufacturer uses C. I. C. precision film potentiometers

BUT THE BEST WAY YET
Whether aiming missiles or coffee, use C. I. C. Precision Film
Potentiometers . . . only C. I. C. film pots have infinite resolu­
tion, linearity to .01%, low starting torque and microvolt
operational noise.

COMPUTER INSTRUMENTS CORPORATION

typical of wire-wound pots - servo-system is unstable and inaccurate 
Coffee misses cup, spills over belt onto floor, where coffee-loving 
pussy cat (Cafe au lait colored, of course) attempts to keep floor 
clean. Note that cup (Q) is overflowing, while cup (R) is only half-full.
As cup (Q) reaches end of belt, paddle (S) is pushed forward causing 
string (T) to pull trigger of early 18th century solid-propellant missile 
launcher (U). Missile dislodges coin, thereby stopping entire system.
(Which isn’t a bad idea, considering the price of coffee!)
Men who know coffee and servo-systems oest all agree that the above 
system works perfectly, everytime, by replacing wire-wound with C. I. C.
fihn potentiometers



PRECISELY RIGHT
METAL STUD
Precisely machined to closer 
than .001" tolerance and plated 
under the most tightly controlled 
conditions. Photomicrography 
shows accuracy of plating, re­
sulting in better soldering, and 
lower contact resistance.

VIRGIN TEFLON
Only fresh, uncontaminated vir­
gin Teflon is used in Sealectra 
Press-Fit terminals assuring op­
timum electrical, mechanical, 
thermal,and chemical properties.

DIMENSIONAL ACCURACY
Teflon body machined on preci­
sion lathes to tolerances of .001" 
maximum. This accuracy assures 
uniformly high holding strength 
when installed in chassis.

NEW PRODUCTS
Power Supply 526

Welding energy of 20 to 225 w-sec, permit­
ting 50 to 120 spot-welds per min, is provided 
by model 225B power supply. It accumulates 
energy within 0.5 to 1 sec after each weld and 
discharges it in a pulse of a few’ milliseconds. 
It stores and discharges the same amount of 
power for each weld, regardless of line fluc­
tuations.

Raytheon Co., Commercial Apparatus & 
Systems Div., Dept. ED, 225 Crescent St., Wal­
tham 54, Mass.
P&A: $1,244; stock.

Temperature Cycling Chamber 504
For testing airborne instruments, this tem­

perature cycling chamber produces rapid tem­
perature changes between —100 and 300 F. Us­
ing a double-compartment principle, the device 
moves samples from one compartment to an­
other on a conveyor belt. Speed of temperature 
change is adjustable down to less than one 
minute.

General Testing Laboratories, Dept. ED, 40- 
50 Commercial Ave., Moonachie, N. J.

RELIABILITY 
DELIVERED

NEW
SUBMINIATURE 

COAXIAL 
RF CONNECTORS
SMALLEST, LIGHTEST, MATCHED 
IMPEDANCE SUBMINIATURE 
CONNECTORS AVAILABLE
MICON, new as a company, old in ex­
perience, makes available the industry’s 
most extensive line of uniquely* de­
signed bulkhead, chassis, line and 
printed wiring board connectors of the 
50 ohm screw-on type, snap-on type and 
crimp-on type.
The following are MICON'S exclusive 
features:

DC Amplifier 559

Differential de amplifier model 2640, for 
amplifying strain-gage and thermocouple sig­
nals in the presence of common-mode signals, 
has a common-mode rejection of greater than 
120 db at 60 cps for 1,000-ohms ground line 
unbalance. Linearity is better than ±0.3% 
from de to 1 kc, better than ±0.1% from de 
to 300 cps.

Dynamics Instrumentation Co., Dept. ED, 
583 Monterey Pass Road, Monterey Park, Calif. 
Price: $885.

1000 volt minimum flashover at 70,000 
feet

Cable pullout resistance — 30 pounds 
minimum

No rubber or plastic boots — all 
metal-to-metal contact

Connector can be disassembled and 
reassembled without spare parts

‘Coupling nut pullout resistance — 100 
pounds minimum

•
Extended temperature range of 

— 100°F to 4-300°F
•

VSWR at 2 KMC — less than 1.1
VSWR at 10 KMC — less than 1.5

MICON Evaluation 
Kit Available 
On Request

‘Patent Pending

MICON ELECTRONICS, -c 

ROOSEVELT FIELD.
GARDEN CITY. I. I . NEW YORK 

a wholly owned tubtidiary of Maialerai!, Int
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Load Cell 555

Connectors

DC-DC Transducer 563

Trimmer Capacitors

1226 Flushing Ave., Brooklyn 37, N.Y.

CIRCLE 112 ON READER-SERVICE CARD
CIRCLE 113 ON READER-SERVICE CARD ►

Write Dept. 110A-W for Series WM-20 
Technical Literature.

For machine tools and materials 
processes, the Force Control Cell is 
by deflections as small as 0.001 in.

■ Die-Cast housings
■ Diallyl Phthalate moldings
■ Five sizes, 34 to 104 contact 

range
■ Also available to accept #16 wire
■ Extended insertion/withdrawal

The design engineers at Victor’s Electric-Car Division 
sought a way of making their Dyna-Powered Mainte­
nance Truck accelerate automatically and smoothly 
through the three forward speeds. The answer: Two 
G-V Red/Line Thermal Relays, each providing a two- 
second delay between steps. This assures smooth, 
even acceleration every time. A third Red/Line Relay 
shuts off the dynamic brake after a fixed time interval, 
conserving battery power. So, at Victor, G-V Red/Line 
Timing Relays are “paying off”.

handling 
actuated 
It is of-

A well-developed sonar system is stand­
ard equipment for the Porpoise...That, 
plus speed, maneuverability, and intel­
ligence, rates him highly adaptable for 
underwater existence.

An equally well-adapted man-made 
combination is the Polaris Missile and 
its subsurface, nuclear-powered launch­
ing pad. The Polaris program adds 
extra-reliability with Anton Series 
WM-20 Connectors by Lionel.. .These 
rugged, dependable devices afford the 
utmost in reliability and construction, 
the maximum in quality, design, mate­
rials and workmanship...as proven by 
Polaris.

Your G-V distributor has them in 
stock now. Call him or write 
for Bulletin 131 today.

More and more companies are finding the reliable per­
formance of G-V Red/Line Timing Relays makes them 
best for their products. G-V Red/Line Relays will “pay 
off" in your product, too. Your customers appreciate the 
importance of high quality, reliable components. G-V 
Red/Line Timing Relays are specially designed for 
industrial applications. They have the precision, relia­
bility and long life needed to “pay off" in industrial use.Rated at 1,000 wvdc, glass trimmer capaci­

tors have ranges of 1 to 4.5, 8.5, 12, 18 or 30 
pf. For use from —55 to +125 C, they have a 
temperature coefficient of 400 ±100 ppm per 
deg C or 0 ±100 ppm. Insulation resistance 
is 1-K min. They have been life tested for 250 
hr at 1,500 v de.

Erie Resistor Corp., Dept. ED, 644 W. 12th 
St., Erie, Pa.
P&A: $1.30 up; 3 to 4 weeks.

DESIGNED TO MEET THE CHALLENGE OF ENVIRONMENT

fered in 16 models with capacities of 500 to 
500,000 lb of force. Units sustain up to four 
times rated capacity. Accuracy is within 3% ; 
repeatability, 1%.

Force Controls Co., Dept. ED, 424 W. Eigh* 
Mile Road, Ferndale, Mich.
Price: $450 to $750.

■ Meet applicable MIL Specs
(Special materials and modifications to meet 
specific requirements)

Delivery time slashed for Anton “spe­
cial” connectors! New Lionel tooling 
practices provide rapid delivery of 
“specials” for unusual applications... 
within 6-8 weeks* of order date!
•“Standard” catalog units are in-stock items.

Variable-reluctance pressure transducer mod­
el 2302, for direct operation from unregulated 
28-v de and missile power supplies, has pres­
sure ranges of 5 to 5,000 psi. Output is up 
to 5 v de, terminal-based linearity is ±0.5%, 
frequency response is flat to 700 cps, thermal 
zero shift is ±0.003% per deg F.

Bourns, Inc., Dept. ED, 6135 Magnolia Ave., 
Riverside, Calif.

LIONEL
Electronic Laboratories



NEW PRODUCTS When should you use Mercury-We
Frequency Meter Relay 360

frequency

Low Density Resin 396

ma-

Current Regulator 364

Tolerance 5%. The Cur

THEN SPECIFYepoxy encapsulatednents.

Medium viscosity, low density 
epoxy casting and potting resin, 
Isochemrez 444 has high struc-

rector current regulator is avail­
able in fixed ratings of 1 to 10 
ma. A two-terminal device with a 
high incremental-to-static resist­
ance ratio, it can be used to re­
place a number of other compo-

RELAY 
4M I0M

Accuracy is 1%; input sensi­
tivity is 10 mv rms. The frequen­
cy meter relay can be furnished 
as a continuous reading type or 
a locking type in which the meter 
stops reading at a set point and
continues when
returns to the set point. Full­
scale ranges are 50 kc to 50 cps.

Anadex Instruments, Inc., Dept. 
ED, 14734 Arminta St.. Van Nuys, 
Calif.
P&A: $125 up; 30 days.

turai stability and can

SWITCH UPTO 
100 TIMES 
PER SECOND

IF YOUR RELAYS 
MUST

MERCURY 
WETTED 
CONTACT RELAYS

and withstands severe environ­
mental conditions.

Circuitdyne Corp., Dept. ED, 
480 Mermaid St., Laguna Beach. 
Calif.
P&A: $6.50 to $32; 2 weeks.

BE COMPLETELY 
RELIABLE 
AND FREE FROM 
CONTACTBOUNCE

HAVE A LIFE 
IN EXCESS OF 
A BILLION 
CYCLES

chined and cut to size. Color is 
black; specific gravity is 0.67; 
density is 40 lb per cu ft; shrink­
age is 1%. Long pot life hardener 
and a flexible, low exotherm hard­
ener give diversity in application.

Isochem Resins Co., Dept. ED, 
221 Oak St., Providence 9, R. I. 
P&A: sample 1-qt kit, $9; immedi­
ate.



374

MERCURY-WETTED CONTACT

RELAYS

DC Motor 461

Calibration Unit 365

printed-circuit card that

< CIRCLE 114 ON READER-SERVICE CARD

Filament Mounting 
Machine

Globe Industries, Inc., Dept. ED, 
1784 Stanley Ave., Dayton 4, Ohio.

Isolated balance and calibra­
tion unit model BC411, for strain­
gage instrumentation, has a plug

speed range of at least 
15 rpm. Feedback is 8 
1,000 rpm. All bearings 
friction type. Motor is 
in diam.

1 rpm to 
v de per 
are anti- 
1-1/2 in.

sets of calibrations ^nd dummy 
bridge resistors can be quickly 
changed. Calibration is two-step, 
manually controlled, single or 
double shunt. Both chassis and 
circuitry are fully isolated.

Computer Engineering Associ­
ates, Dept. ED, 350 N. Halstead, 
Pasadena, Calif.
P&A: $107.50; stock.

Permanent magnet de motor 
capable of producing torques 
excess of 100 in.-lb through

An unusual combination of advantages found only in 
mercury-wetted relays has led many design engineers to 
specify them for tough switching jobs. Here are but 3 
typical characteristics of our JM series:
RELIABILITY. Sealed-in-glass mercury contacts are re­
newed with every operation. Won’t pit or weld. Make or 
break is positive . . . every time. No bounce, no chatter. 
Signals ranging from a few micro amps to 5 amps are 
switched with singular consistency.
LONG LIFE. Think in terms of billions of operations when 
considering JM series relays. Proper application, of course, 
is a requisite.
SPEED. Operate time is just less than 3 milliseconds using 
2 watts of power. Release time is about 3.2 milliseconds. 
Thus, relays can be driven 100 times per second.

If your project calls for exceptional relay performance, 
perhaps the answer lies in our JM Mercury-Wetted contact 
relay.

Automatic filament mounting 
machine model 1747 is for pro­
duction of miniature lamps of the 
butt seal type. It produces the 
complete bead stem with conduc­
tors and mounted filament. All 
operations, including wire 
straightening, wire feeding, hook 
making, filament coiling, filament 
mounting and bead sealing are 
fully automatic.

Kahle Engineering Co., Dept. 
ED, 3322 Hudson Ave., Union 
City, N. J.

Contact Rating:
5 amperes maximum
500 volt maximum
250 volt-amp max. with required contact protection.

Contact Configuration:
Each capsule SPDT. Combination of capsules in one 
enclosure can form DPDT, 3PDT, 4PDT. (All Form D.)

Terminals:
Plug-in or hook solder; 8,11,14, or 20-pin headers.

Coil Resistance:
2 to 58,000 ohms. Kt i

More information?
Write today for free catalogue. *—

P4B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL 
ELECTRONIC PARTS DISTRIBUTOR



NEW PRODUCTS
642Crossbar Scanner

Ampere-Hour Meter 641

Chopper Amplifier 624

Write to

CIRCLE 115 ON READER-SERVICE CARD
ELECTRONIC116

GAUSSMETER 
MODEL 900

Electrochemical ampere-hour meter 
direct-reading 6-in. scale calibrated in

RATION
AD, FtAINVIl 
3, N£r VOR«

at 20 million operations per 
unit handles 1 amp to 50 v 
voltage is not less than 1 kv 
frequency range is de to 10 
less than 400 psec on make, 

James Cunningham, Son &.

Visual and electrical readout is provided by 
the ST-2 series of crossbar scanners. Rated

NEW 
transistorized

33 Litchfield St., Rochester, N. Y. 
P&A: $1,800 to $2,100; 4 to 5 weeks.

has a 
ma-hr.

1075 Stewart Avenue, Garden City, N Y.
CIRCLE 116 ON READER-SERVICE CARD
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This quality precision built Gauss­
meter provides direct reading of flux 
densities from 0.3 gauss full scale 
to 30,000 gauss with an accuracy of 
±2.5%. Repeatability of readings 
0.5%. Ideal for measuring and locat­
ing stray fields, plotting variations in 
strength and performing rapid com­
parisons of production lots against 
a standard.

SPECIAL FEATURES
• The eleven position Range Selector 

provides full scale readings of 0.3, 
1, 3, 10, 30, 100, 300, 1000, 3000, 
10,000 and 30,000 gauss.

• Significant readings as low as .05 
gauss.

• Upper range extension, for compara­
tive readings to 100,000 gauss

• Versatile-probes employing either 
indium arsenide or bismuth ele­
ments can be used.

• Operates from AC supply or from 
own self-contained batteries for field 
use

TRANSISTORIZED GAUSSMETER 
MODEL 874

This instrument was designed to provide 
industry with a modestly priced, precision 
instrument for direct reading of DC flux 
fields from 5 to 30,000 gauss. The 5 posi­
tion Range Selector provides full scale 
readings of 03, 1, 3,10 and 30 kilogauss 
by use of the temperature stable indium 
arsenide probe. Light in weight, com- 
Eletely portable and operating on internal 
atteries, the 874 is ideal for “in plant” 

or field use.
Complete with probe-$195.00

High stability and high gain are claimed for 
this 400-cps chopper amplifier. Input is 25 
mv de for 40 v rms max ac output. Input 
impedance is 50 K. Unit operates at 28 v de, 
350 ma, for maximum output. Size is 2-11/16 x 
2-5/16 x 3-1/2 in. Military environmental re­
quirements are met.

M. Ten Bosch, Inc., Dept. ED, 80 Wheeler 
Ave., Pleasantville, N. Y.
Price: $285.

crosspoint, the 
de; breakdown 
ac rms. Signal 
me. Bounce is 
none on break. 
Co., Dept. ED,

A slide-rule type cursor facilitates reading. 
Full-scale value is 60 ma-hr. Accuracy is nor­
mally 2%.

Curtis Instruments, Inc., Dept. ED, 45 Kisco 
Ave., Mount Kisco, N. Y.
P&A: $98.50; stock to 4 weeks.

smallest 
(maybe) 

reliable, 
rugged 

(definitely)



Magnetic-Reed Switches 369

With 10” ohms open contact 
resistance. Model MGR-15 mag­
netic-reed switches are rated at 
12 va ac or 3 va de, resistive. 
Contact resistance is 40 to 60 
milliohms, plus 40-milliohms load 
resistance. Actuating time is 1 
msec. Life is 100 million opera-
tions at full rating.

Hamlin, Inc., Dept. ED, 
and Grove Sts., Lake Mills,

Positioner Programmer

Lake 
Wis.

465
Completely automatic operation 

of any two-axis antenna positioner 
having a 1 to 1 and 36 to 1 
synchro system is possible with 
the model PCP 1 Positioner Pro­
grammer. Completely solid-state 
circuits are used; automatic stop 
is at positioner limits.

Scientific-Atlanta, Inc., Dept. 
ED, 2162 Piedmont Road, Atlanta 
9, Ga.
Price: $750, programmer, $690, lim­
it control.

Terminal Block 380

All common lead terminations 
are accepted in the Uniblock ter­
minal block. Top and side entry, 
with feed-thru pins are for ap­
plications requiring fast, positive 
connections. Mechanical connec­
tion has a withdrawal pressure 
of 35 to 40 lb. They can be placed 
end-to-end, or side-by-side to pro­
vide any number of terminations 
in a relatively small area.

Modular Electronics Co., Dept. 
ED, 6211 S. La Brea Ave., Los 
Angeles 56, Calif.
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SERVO CONTROL

Positions and Monitors
Remote Varíaos

The new 1590-A Remote Control positions motor- 
driven Variac® autotransformers from a distance. The 
Control is a servo — the output voltage from the re­
mote Variac is automatically held to the value set by a 
Variac in the Control Unit. Moreover, if the line volt­
age supplied to the Control Unit is held constant, the 
remote Variac can be used as a source of continuously

OF

AC VOLTS

»0-40 OtCLC*

RADi. 
MAMACMUBFTT4 UBA

REMOTE CONTROL TYPE1690-A EXT
<MCR tAQ

adjustable regulated voltage. Correction speed is fast... up to 60 volts per second for small 2- and 
5-ampere autotransformers.

Other features include: Continuous monitoring of output voltage by meter . . . ability to control 
120-volt Variac autotransformers of any size ... where continuous monitoring and control are not 
required, one 1590-A can be switched to control any number of remote units individually ... a 
built-in circuit breaker protects unit from damage ... the control is completely passive — with no 

active elements, reliability is high.
Tracking accuracy of the system is ±2% of input line voltage when 

used with motor speeds listed in table (halving speed increases ac­
curacy to ± 1 %). Price of the Control Unit is $95.

Motor-driven, basic Variaos 
range from $108 to $272.

NEW YORK, WOrth 4-2722 
Dittrict Office in Ridgefield, N. J. 

WHitney 3-3140

For control of 3-gang W30 «nd W50 Variaos, tracking accuracy is 3%.

SINGLE UNIT TWO-GANG THREE-GANG
REMOTE 
VARIAC 
TO BE 
CON­

TROLLED
Amperes

Traverso 
Tim« 

(Seconds)

Approximate 
Correction 

Reto 
(Volts/Soc)

Troverso 
Time 

(Seconds)

Apprestaste 
Correction 

Rato 
(Volts/Sec)

Traverse 
Time 

(Seconds)

Apprestaste 
Correction 

Reto 
(Volts/Soc)Rated Max

W2 2.4 3.1 2 60 2 60 4 30
W5 6.0 7.8 2 60 4 30 8 15
W1O 10.0 13.0 4 30 8 15 16 8
W2O 20.0 26.0 8 15 16 8 32 4
W3O 30.0 36.0 16 8 32 4 32 4
W5O 50.0 50.0 32 4 64 2 64 2

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

CHICAGO 
Oak Park 

Vlllaga 8-9400

PHILADELPHIA
Abington 

HAncock 4-7419

WASHINGTON, D.C.
Silver Spring 

JUniper 5-1088

SAN FRANCISCO 
lot Altot 

WHitediff 8 8233

LOS ANGELES 
Lot Angelet 

HOIlywood 9-6201

IN CANADA 
Toronto 

CHarry 6-2171



640Electron Beam Gun

609

Delivers up to 22 KW
623

Rise time is less than 6% of

’Syntron 1 rade Mark

V»

size.
•ay;
and
taps

type 31
physical
total de-

eration is
amplifiers
of 100,000

Monitor

ington, Pa

form with over-all accuracy of ±0.065%. Out-

P&A: $46 to $66 ea; 1 to 2 weeks.

Plagued by the lack of space for your ,x>wer rectifier
circuits'’
Ixioking for more delivered d-c power?

mounting lugs, spacers, etc.

electrostatically de­Self-accelerated an.I

within a 3-in. circle. Rated at 20 kv, 5 kw,

manual or automatic. The 10 de
used have common-mode rejection
to 1

ELECTRONIC DESIGN

NEW PRODUCTS

fleeted, electron beam gun 2025G operates 

gun welds refractory and reactive metals. D 
can be used for evaporation in thin film dep­
osition, button melting and zone refining.

High Vacuum Equipment Corp., Dept. ED, 
2 Churchill Road, Hingham, Mass.

Multiplexer System

High-speed multiplexer and digital conver­
sion system 7330 scans up to 50 low-level in­
puts per second, and converts data to digital 

put is bipolar 14-bit binary decimal code. Op-

Svstems, Inc., Dept. 32, Dept. ED,
Fort Washington Industrial Park. Fort Wash

Delay Lines

Miniature, tapped delay lines o’ 
provide extreme bandwidth in small

attenuation is 0.1 db per usee. Distortion
overshoot are less than 2%. Lp to 30
can be provided; units meet military 

specifications. Temperature coefficient is less 
than 100 ppm per degree C.

Ad-Yu Electronic Lab, Inc., Dept. ED, 249 
259 Terhune Ave., Passaic, N. J

New SYNTRON Power Point

Like to reduce the costs of the rectifier assemblies you re 
using by 30% or more? Want certified and guaranteed* 
performance? You’ll want the new Syntron Power
Point**, the new component you mount right at the 
point of use, right where you need the d-c. It’s a single 
unit replacing the usual complicated assembly of silicon 
rectifiers, heat sinks, cooling fins, terminal posts and

It’s a compact unit that supplies a lot of power. Example: 
a force cooled heavy duty model, measuring only 45ie by 
3M by 4 inches, can deliver 22 kw at the d-c terminals.
If you prefer to use the smaller of the two available 
models, you can get as much as 17 kw d-c. This little 
fellow is only 4 by 29f6 by 2* 2 inches.
You can get either of these two sizes for single phase or 

three phase operation . . . current range from 3-25 amps 
(75 amps on force cooled units).
W hat about cost? . .. De,lending on the number you need.
vou’ll find that the Power Point costs from 30% to 50% 
less than any comparable silicon rectifier assembly If 
you want a firm dollar quote, let us know your require­
ments and the quantity desired. We’ll tell you exact 
prices along with delivery dates. Usually, delivery is 15 
days or less after you order. (We can make it fast be­
cause the Power Point is in stock NOW and it’s avail - 
able direct from Syntron or from selected distributors
throughout the country.

Want a quote or more information? A complete data 
sheet showing performance curves, dimensions, opera­
tional characteristics is yours by completing the coupon 
or by writing Syntron Company, Semiconductor Divi­
sion, Homer City, Pa. In Canada: Syntron Company
Ltd.. Stony Creek. Ontario.

October 25. 1961



Firing Unit 636

Dept. ED,

Germanium Transistors 631

Replaces Bridge Assemblies Box 5012,

in 50% less space, 30% less cost Frequency-Selective Voltmeter 633

WHERE TO USE THE POWER POINT

Amplitude measurements from 3 kc to 2 me

title
company
address

state

Exploding bridgewire firing unit P-782 has 
adjustable outputs for static testing of elec-

dbm are indicated 
Wide crystal filter 
for monitoring ssb

discharge 
/. Remote 
up to 250

on clutches, computers, for cathodic protection
business machines, and burglar alarms, and battery chargers
on magnetic chucks and amplifiers and magnetic reactors
on motors and brakes and to close circuit breakers
in circuits with telephones, telegraph and other equipment, such as
vibrators and relays and traffic control
power supplies for autos and airplanes and electro-plating
in short: almost anywhere you need d-c power close to the Point of use

Rycom Instruments, Dept. ED, 9351 E. 59th 
St., Raytown 33, Mo.
P&A: $1,045; stock to 90 days.

ambient. Package is

troexplosive ordnance. Capacitor 
pulses range from 100 to 2,500 
plug-in switch may be operated at 
ft from the instrument.

McCormick Selph, Products Div., 
Hollister Airport, Hollister, Calif.

125 mv max at 25 C 
smaller than TO-5.

Texas Instruments 
Components Div., Dept. 
Dallas 22, Tex.
Availability: stock.
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Industrial communications requirements are 
met by germanium alloy diffused mesa transis­
tors of the 2N2188 series. Minimum BVcbo 
and BVcn for the 2N2188 and 2N2189 is 40 v; 
for 2N2190 and 2N2191, 60 v. Dissipation is

Inc., Semiconductor

SYNTRON
certified SEMICONDUCTORS

are quickly and accurately made with fre­
quency-selective voltmeter model 2173A. Levels
from —80 dbm to +32 
with accuracy of ±1 db. 
is used with demodulator 
speech or tone signals.

* SYNTRON CERTIFIED SEMICONDUCTORS
A All Syntron semiconductors hive been tested and inspected to AQL level of 1.0. 
X, Inspection Level II. and are so certified. Electrical and mechanical tests include

• Inspection Ib the appropriate JEDEC outline drawing.
• Stated PRV tot specific current ratings over a range of diode or cell temperatures,
• Forward drop at rated current and a diode or cell temperature of 25'C. 

'Jts • Testing ef all rectifier assemblies at rated load conditions.
We guarantee that our semiconductors will meet their certified AQL performance 

<3^ levels for up tu 18 months after manufacture provided they are not misused or J 
misapplied. All Syntron semiconductors found la be defective in materials 
or workmanship will be replaced ait no charge upon return tn our plant.

l 444 H 44 4 4 44444 4H 4 444444444 4 44 f
SYNTRON CO., Semiconductor Div., Homer City, Pa. ED-10 
□ Please send me more information on Syntron Power Point. 
□ Please have a Syntron representative call.



Send us your specifications. Let us submit our proposal 
without obligation...Our service is as reliable as our oroducts!
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120

MOTORS
Fractional, sub-fractional. Induc­
tion and hysteresis types with as­
sociated gear reductions. Available 
in 50, 60, 400 cycles, single, dual 
and variable frequency, dual volt­
age. Single-, two-, three-phase 
operation. Horsepower from 
1/3500 to Vt. Dia. from 1” to 6%".

FOR MILITARY 
& COMMERCIAL 
SYSTEMS...
COMPONENTS FROM

From 1" to 6%" diameters. Power 
to 1000 VA. Wide frequency range. 
Low harmonic content. Sine waves 
with maximum 2% total distor­
tion. Single-, dual- (sine-cosine), 
three-phase. Dual frequency units, 
for special applications, produce a 
combination of frequencies.

where rotation has been 
a science for 20 years!
At EAD, rotation has been a science since the 
early days of electronics ... 20 years ago ... when 
EAD first specialized in the design and produc­
tion of miniaturized rotating electrical equipment.

For the designer of military or commercial sys­
tems, this experience combined with E AD’s single- 
minded insistence on constant product improve­
ment, means a line of standards and specials to 
meet the most critical of today’s demands.

EASTERN AIR DEVICES. Inc.
A DIVISION OF NORBUTE CORPORATION 
391 Central Ave., Dover, New Hampshire

SERVO MOTORS & 
INERTIALLY DAMPED 
SERVO MOTORS
The basic actuating devices in AC 
automatic control systems. Pro­
vide dynamic response, reliability 
in extreme environments and high 
efficiency. Supplied with leads or 
terminals, with special voltage and 
power ratings and with precision 
gear heads for any reduction ratio. 
Sizes 8, 10, 11, 15 & 18.

BLOWERS & FANS
Light weight centrifugal blowers, 
ring mounted fans and vane axial 
fans. Capac to 1000 cfm. Special 
designs available for high static 
pressures. Single, double ended, 
50,60,400 cycles, special frequen 
cies and variable frequency (50 
450 cycles, 360-1600 cycles, etc ).

NEW PRODUCTS
Selenium Rectifiers 634

ALTERNATORS

Flat, conduction-cooled selenium rectifiers 
provide power-handling capability to 250 va 
or higher in small packages. Units include half­
wave, doubler, and bridge configurations in 1- 
phase or 3-phase circuits, for input up to 130 v 
rms, output to 10 amp de.

Radio Receptor Co., Inc., Dept. ED. 240 
Wythe Ave., Brooklyn 11, N. Y.

SERVO MOTOR 
GENERATORS
Avail, in Sizes 8, 10, 11, 15 & 18. 
Damping servo motor generators 
(tachometers) and temperature 
compensated, integrating tachom­
eters — supplied as tachometers 
only or with integral servo drive 
motor. Special voltages, scale fac­
tors and different compensation 
characteristics can be provided.

Gallium Antimonide 635

Polycrystalline and single-crystal GaSb is 
available in ingots of 3/4 in. diam, weight 
20 g per linear inch. Zinc or tellurium is 
used as dopant.

Micro State Electronics Corp., Dept. ED, 152 
Floral Ave., Murray Hill, N. J.
Price: $4.25 to $23 per g.

Plotting Board 612

Smith chart plotting board handles standard 
8-1/2 x 11 in. charts. Made of white plexiglass, 
the Mega-Plotter mounts independently rotat­
able peripheral and radial scales. A snap-on 
chart clamp is provided.

Kay Electric Co., Dept. ED, 14 Maple Ave., 
Pine Brook, N. J.
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Use Low Cost Allen-Bradley Type J
Pots for Constant Impedance
Attenuators

600

400

200

,100
The
ideal answer

100

Type JJJ — 
Actual Size

Type JJ
Actual Size

Allen-Bradley Co , 222 W. Greenfield Ave , Milwaukee 4, Wis. • In Canada; Allen-Bradley Canada Ltd., Galt, Ont.

Allen-Bradley dual and triple Type J variable 
resistors are widely used in attenuators in elec­
tronic circuitry because they provide dependably 
smooth and uniform attenuation plus constant 
characteristic impedance.

Stability, high wattage, long life, ideal uni­
formity, plus remarkable compact structure are 
combined in the Type J to assure top perform­
ance. The solid resistance element —made by 
A-B’s exclusive hot molding process—provides 
smooth control at all times.

With this precise control over the resistance­
rotation characteristics during production, A-B 
attenuators have a consistently uniform attenua­
tion that approaches calibration accuracy . . . 
and the characteristic impedance can be held to 
±10% over entire rotation—end to end. The 
virtually infinite resolution eliminates the defi­
nite incremental steps of wire-wound units, while 
freedom from inductance insures excellent high 
frequency response. For full details on Type J 
variable resistors, send for Publication 6024.

Reproduction of actual 
machine plot of A-B 600 
ohm Bridged T attenu­
ator, showing the uni­
form attenuation and 
constant characteristic 
impedance obtainable 
with A B Type J variable 
resistors.

1000

800

and Bridged E 
attenuators.Bridged-T

Bridged-H

ALLEN-BRADLEY
QUALITY 
ELECTRONIC 
COMPONENTS
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Non-Linear Systems, Inc. 
designs first digital volt­
meter to satisfy critical 
standards for missile work

Digital voltmeters - originated by NLS- 
permit rapid and accurate voltage measure­
ments. New Series 20 unit —with one 
plug-in decade board removed — shows 
the use of Allen-Bradley fixed resistors.

MIL Type RC 06*Type TR 1/10 Watt

Type CB 1/4 Watt MIL Type RC 07

Type EB 1/2 Watt MIL Type RC 20

Type GB 1 Watt MIL Type RC 32

Type HB 2 Watt

ALLEN-BRADLEY

Hot molded composition resistors are 

available in all standard EIA and MIL- 
R-11 resistance values and tolerances.

^Pending MIL Spec Assignment

ALLEN-BRADLEY 
Hot Molded Resistors 
ACTUAL SIZE

UNHEARD OF
...naturally,NLS uses ALLEN-BRADLEY 
hot molded resistors

To satisfy the high standards of consistent accuracy and reliability 
demanded for missile and weapons checkout, Non-Linear Systems, 
Inc., developed this digital voltmeter. It uses scores of Allen- 
Bradley fixed resistors. (For example, the latest Series 20 unit, 
shown above, contains about 1,000 in each instrument.) "In the 
selection of A-B resistors,” says NLS, "quality and availability 
have never been a problem.”

A-B resistors have such consistently uniform electrical character­
istics that their performance can be accurately predicted over long 
periods of time under various operating conditions ... with complete 
freedom from catastrophic failure while in service! The hot molding 
process used exclusively by A-B is the reason for this uniformity 
and reliability.

To obtain this same measure of superior performance for your 
equipment, always insist on Allen-Bradley quality fixed resistors 
available in various types. For full details, send today for your copy 
of Technical Bulletin 5000 or Publication 6024. Write to: Allen- 
Bradley Co., 222 W Greenfield Ave., Milwaukee 4, Wis. In 
Canada: Allen-Bradley Canada Ltd., Galt, Ontario.

MIL Type RC 42

QUALITY 
ELECTRONIC COMPONENTS



534Miniature Converter

Dept

632Heat Dissipators

black

nk 1 i h

540RectifiersSilicon

mac nenes ¡ne.
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Kansas St., 
P&A: $6.25

Rated 
through

Segundo, Calif. 
$53.24; stock.

For servo amplifier systems, computers, te­
lemetry and multiplexing equipment. Model 
725170 converter is less than 2 in. high and 
plugs into a nine-pin miniature socket. Special 
magnetic shielding and isolation of the drive 
coil from the contact circuit provide for very
low noise. Life is 10,000 hr-min.

Minneapolis-Honeywell Regulator 
ED, Fall River, Mass.
P&A: $45; stock.

Kit of heat dissipators for transistors, rec­
tifiers, and diodes has 90 units of 18 different 
sizes and configurations. Snap-on and stud-

range of 25 to 400 v. Designed for low-power 
switching and control applications, they en­
able rapid firing with a current of 2.5 ma at 
125 C in computer circuitry, servo-mecha­

nisms, static inverters, temperature and light­
ing controls.

International Rectifier Corp., Dept. ED, 233

at 3 amp, silicon rectifiers types 3RC2 
3RC40 have a peak reverse voltage

lions special is the fact that they are the heart of high 
performance audio transformers, chokes and countless 
other fast response magnetic devices. They’re burr-free, 
precision-sized and flat (thanks in part to a standardized 
9* long carton that keeps the laminations undistorted 
during shipment and stocking). For more information, 
write to Magnetics Inc., Dept. ED-94, Butler, Pa.
Magnetics Inc. also publishes a bi-wtekly stock list on tape 
wound cores and permalloy powder cores. It's available to you 
along with the laminations stock list. Ask for it.

A stock list, mailed every other week, pinpoints the quan­
tities and sizes of our high permeability laminations that 
arc immediately available from stock. It’s sent to pur­
chasing agents and interested engineers throughout the 
country. To get your regular copy, just address a request 
to Magnetics Inc., Department ED-94, Butler, Pa.
U’hat makes the stock list important? Depleted inventories 
or stepped-up production means that when laminations 
are needed, they’re needed fast—and in perfect condition. 
Magnetics Inc. stock list shows what types are available 
for immediate shipment. In addition, the stock list con­
tains information on the new higher permeability “E” 
grade laminations. What’s more, stocks listed reinforce 
those maintained at regional outlets on the east and west 
coast (all connected by teletype to assure fast delivery). 
What makes Magnetics Inc. high permeability lamina­

mounted types are included. Finish 
anodize.

Vemaline Products Co . Dept. ED, 
Lakes, N. J.
Price: $50.

How to find laminations when you need them fasti
High permeability lamination stock list goes out 

to purchasing agents and engineers semimonthly



NEW PRODUCTS
Delay Line 652

Clean vacuum—no fluids, no con­
taminants

7-C-12 Evaporator system, 360 liter/iec. capacity; 
available with glass or metal chamber

With 80 taps. Model DL 356 lumped-constant 
delay line has a total delay of 4 /*sec, a tapped 
output every 0.05 /csec, rise time of 0.15 jusec. 
Impedance is 100 ohms, attenuation 4 db max. 
Applications include phasing of multichannel 
tape recorders. Size is 1.5 x 1.5 x 1.5 in.

Valor Instruments, Inc., Dept. ED, 13214 
Crenshaw Blvd., Gardena, Calif.
Availability: 2 to 3 weeks.

Pyrotechnic Initiator 553

Ultek 
ELECTRONIC 
high-vacuum 
SYSTEMS

high vacuum—10 s through 10’ 
mm Hg and below, chamber volumes from 
0.001 to 100 cubic feet

low-cost operation — UlteVac 
ionic pumps need minimum maintenance, 
operate unattended for months
System completely self-contained and 
movable
No water lines or plumbing connections 
Requires only an AC outlet

Heavy-duty pyrotechnic initiator model 1N- 
113 contains a low-brisance squib which fires 
at 500 v ac rms or 700 v de but will not fire 
with 250 v ac rms applied continually. It is 
shielded and filtered for protection against

high-vacuum applications . ..
• vacuum tube processing • thin film deposition
• space simulation • environmental testing

• general physics research

complete vacuum line . . .
• standard and custom systems, with pumps from 5 to 2000 liters/sec.
• sorption roughing pumps • metal-sealed fittings
• high-vacuum valves • ambient foreline traps
• vacuum chamber feed-throughs and view ports

rf and other radiation. Mil specs 
Fleming Industries, Inc., Dept.

Moreton St., Torrance, Calif.

Telemetry Calibrator

are
ED.

met.
2433

485

Be sure your cards and 
packages are signed, sealed 

and delivered with 

CHRISTMAS
SEALS 

TO FIGHT TB
ANSWER YOUR CHRISTMAS 

SEAL LETTER TODAY

Write Today —
FREE Reprint of technical article, "Ionic
Vacuum Pumps," by Dr. Lewit D. Hall

E K
920 0 Commercial St - Palo Alto. Calif -DA 1-4117

Ultek vacuum 
station designed 
for experimental 
tube processing

Frequency stability of the model 612 tele­
metry calibrator is better than 0.1%. The in­
strument contains 18 separate high stability 
oscillators which supply simultaneously all 
IRIG subcarrier frequencies. These frequen­
cies can be deviated by ±7.5% for 3-point cal­
ibration and discriminator adjustment. Output 
impedance is 400 ohms.

Dytronics Co., Dept. ED, 5485 N. High St., 
Columbus 14, Ohio.
P&A: $2,400; 3 weeks.

CIRCLE 248 ON READER-SERVICE CARD
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Communications System 362

SUNDAY
MONDAY

TUESDAY

Hook-Up Wire 459

Nylon insulated with flouri

Miniature Ovens 381

10 years without periodic maintenance

CIRCLE 122 ON READER-SERVICE CARD ►

capacitance 
stant.

American

The reed relavs in

Tin-coated, solid copper hook­
up wire, Turbotemp Teflon FEP/

OTHER OFFICES: LOS ANGELES. CALIFORNIA—ROME. ITALY (CUBIC EUROPA S p A) . REPRESENTATIVES IN PRINCIPAL US AND CANADIAN CITIES

Rex Div., Dept. ED, 31 Sudbury 
Road, Concord, Mass.

resistant; the relays require no maintenance. The V-70 series 
offers the highest operating speed available in its price range: 
V-70, only $1,580; V-71 (with automatic ranging and polarity), 
$2,200. For further information, write to Department ED-110.

Parallel-d ata communications 
system Mark 1 consists of simple 
data transmission and reception; 
Mark 2 and 3 combine transmit 
and receive systems with error 
correction and other editing fea­
tures. Perforated tape is trans­
mitted at speeds of 60 characters 
per sec or 600 words per min.

Tally Register Corp., Dept. ED, 
1310 Mercer St., Seattle, Wash.

new Cubic \ -70 series of digital voltmeters assure you of a decade of flaw

Enka Corp., Brand

and dielectric con

nated ethylene propolyene and 
is jacketed with nylon. It is suit­
able for continuous operation over 
a temperature range of —55 to 
+ 120 C at 300 v rms. It has low

less sen ice. These relays (which replace the stepping switches used in conventional DVMs) have 
been life-tested for 100 million operations — the equivalent of over ten years of normal operation. 
The V-70 covers the full DC range from 1 millivolt to 999.9 volts. Balance time is 500 milliseconds; 
maximum readout time, 750 milliseconds; absolute accuracy is 0.01% plus or minus 1 digit. The 
meter has no vacuum tubes or moving parts; it operates in any position and is heat and shock

cubic
CORPORATION

Designed to control the tem­
perature of crystals and other tem- 
perature sensitive components, 
these miniature ovens cause units 
mounted in the oven cavity to re­
main constant in temperature 
through a wide temperature am­
bient. Model SO-1042 holds com­
ponents or crystals ; model So-1047 
holds one HC18/U crystal; model 
SO-1064 holds two HC18/U crys­
tals. Temperature stability is ±1 C.

Monitor Products Co., Inc., Dept. 
ED, 815 Fremont Ave., South Pas­
adena, Calif.



NEW PRODUCTS

NEW PC
CONNECTOR

for critical
computer

applications

If you’re designing around printed circuits you’ll want 
to have Continental’s Con-Dex File PC. compiled to 
help you select and specify the PC connectors best 
suited to your needs. For your copy, please write to: 
Electronic Sale* Division, DeJur Ainsco Corporation, 
Northern Boulevard at 45th St., Long Island City 1, 
New York (Exclusive Sale* Agent) RAvenswood 1-8000.

Now—from Continental—a printed 
circuit connector that combines all 

the advanced design features for rugged 
service in missile, ground support and other 

critical applications. Expressly designed for 
high speed automatic wire-wrap connection 
techniques which combine better reliability 
with maximum wiring density in minimum

Transistor Tester 541

Designed specifically 
for automatic wire-wrap 
connections. Solid square, 
sharp-edged brass

terminations, gold plate over silver plate. 
Three «20 AWG wire-wrap connections 
can be made on each terminal.

64 contacts, bifurcated beryllium copper. 
Patented “Bellowform” construction accepts 
.054" to .075" printed circuit boards. Up to 
192 connections in less than 7%" length.

Special molding geometry assures superior 
ruggedness under severe shock and vibration. 
Compound is glass filled Diallyl Phthalate 
per MIL-M-19833, Type GDI-30.

Polarizing slots in molding permit any 
required polarization by customer while 
retaining use of all 64 contacts.

For service, research or design use. M< del 
29 transistor tester checks general-purpc .e. 
rf, low power and switching transistors of 
npn and pnp types. It checks manufacturers 
ratings, indicates shorts, opens and detective 
transistors, shows leakage and gain.

Shepherd Electronic Industries, 
stant Circuits Corp., Dept. ED. 
Drive, Plainview, L. I., N. Y.
Price: $69.

Tapered Header

Lie.. In­
Terminal

625

Diallyl phthalate header has a 6-deg tapered 
edge for tight fit between header and case.
preventing leakage of liquid 
Header fits standard 9-pin tube 
side diameter is 0.700 in.

Epoxy Products Div., Joseph

encapsulant.
sockets. Out-

Waldman &
Sons, Dept. ED, 137 Coit St.. Irvington 11, N. J.
Price: $0.20 to $0.095 ea.

Power Supply 613

MICRO MINIATURE • SUB-MINIATURE • MINIATURE • PRINTED CIRCUIT • RIGHT ANGLE PIN & SOCKET • CENTER SCREWLOCK

CONTINENTAL
CONNECTORS
ONNECTOR CORPORATION • WOODSIDE 77, NEW YORK

CIRCLE 123 ON READER-SERVICE CARO 
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Continuously variable output from 0 to 36 v 
de at up to 3 amp is provided by de power 
supply BL 36/3. Line and load regulation is 
0.01%, ripple less than 0.3 mv rms, output 
impedance less than 0.001 ohms. The convec­
tion-cooled supply operates to 50 C ambient. 
Rack or bench models are made.

Kaiser Electronics, Inc., Dept. ED, 4 Mon­
roe St., Union, N. J.
P&A: $395 up; stock.
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Nor Gate 558

&dc

Linear Accelerometers 556
ADC ADC

Power Supplies 604

Low-ripple power supplies models 1514 and
1515 offer decade output dialing from 500 to
5,060

125

Convertible nor gate, called the 
Nand-gate has two triple-input and 
input gates. Addition of external

N-131-DC 
two dual­
capacitors

line. Load 
output of 
+ 0.001% ; 
1 mv rms.

Dynamic Measurement Co., Dept.
Terwood Road, Willow Grove, Pa.

ED, 106

Carad Corp., Dept. ED, 3381 Junipero Serra 
Blvd., Palo Alto, Calif.
Price: $580 up.

ELECTRONIC DESIGN • October 25, 1961

variations up to 10 v in the 115-v 
regulation for no-load to full-load 
10 ma at any voltage, is 20 mv 
stability is 0.005% per hr; ripple is

Have self-test circuit. Series 310 linear ac­
celerometers have full-scale ranges of 0.1 to 
10 g, natural frequencies from 5 to 40 cps 
and output voltages of up to 10 v. The self­
test feature checks the response of all me­
chanical, hydraulic and electronic systems 
which accept and respond to the output of 
the accelerometer.

PACIFIC BRANCH
7247 Atoll Avenue 

North Hollywood, Calif. 
Phone: TRiangle 7-7169

converts it to an integrator, a differentiator 
or multivibrator. Additional inputs are avail­
able by terminal interconnection. Switching 
rates are to 1 me.

Digital Design Corp., Dept. ED, Box 21, 
Clay, N.Y.
P&A: $79: stock to 6 weeks.

Regulation is within 0.001%, with

TRANSFORMERS * FILTERS • REACTORS 
JACKS & PLUGS JACK PANELS

Choose from over 500 

stock items or let ADC 

design to your requirements

\ A D c PRODUCTS
V I i V£ -4 Division of Magnetic Controls Company

2835-13TH AVENUE SOUTH • MINNEAPOLIS 7, MINNESOTA 
pacific branch North Hollywood, California -

TRANSFORMERS • REACTORS • FILTERS • JACKS AND PLUGS • JACK PANELS
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ADC

MS-90016 through MS-9OO36 MS-90000 through MS-90008

ADC

Encapsulated Transformers — 
Using custom epoxy com­
pounds for military and

Government Approved Qual­
ification Testing Laboratory.

Plug*-. Patch Cords and Jacks Stand 
ard m the communication industry.
Long frame telephone type jacks; 
wide variety; two and three conductor.

Transformers and filters for 
TRANSISTOR and PRINTED 
CIRCUIT applications to meet 
MIL T 27A Grade 5. Class 
R or S.

Balanced Modulators De 
signs over a wide range up to 
500 kcs.

Terminal Blocks Molded to 
your specifications. Six popu­
lar sizes in stock.

Telephone Coils Meehan 
ically and electrically inter 
changeable with Westerr

Magnetic Amplifiers and Sat­
urable Transformers For 
servo motor control; DC DC 
Power Supplies,and switching 
silicon controlled rectifiers.

Sub-Miniature. hermetically 
sealed, low frequency induc­
tors and transformprs.

Broadcast Quality Trans 
formers Standard of t h f 
Industry



NEW PRODUCTS

A NEW IMPORTANT 
EXCLUSIVE IMPROVEMENT 

IN THRU CONNECTIONS

The Electroformed Eyelet
Here’s a welcome answer to your printed circuitry problems —the 
Electroformed Eyelet, new from Graphik Circuits. This remarkable thru 
connection is as strong as an eyelet, as reliable as the finest plated 
thru-hole. A new GC technique eliminates failures due to gas entrap­
ment as well as other common eyelet troubles caused by vibration, 
intermittancy, or high electrical resistance at mechanical connections. 
Economical, too —if a precious metal finish, such as gold, is desired 
in the thru-hole, use of the Electroformed Eyelet eliminates the need 
to gold-plate the entire pattern and conductor paths. Extremely close 
line width and spacing tolerances are possible, as are heavy wall 
deposits of .005 or greater without danger of excessive build-up on 
surface conductors.
The Electroformed Eyelet is just one more example of 
the superb craftsmanship you always find in Graphik 
Circuits printed circuitry.
Write us, or call your nearby Cinch Manufacturing office.

Ginjaphik-C
Division of Cinch Manufacturing Company, 200 So. Turnbull Canyon Road. City of Industry (Los Angeles), Calif. 
Offices in 19 Principal Cities throughout United States listed under c>nrh r» or United Carr Fa«*»ner Corp.

CIRCLE 126 ON READER-SERVICE CARD
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Data Acquisition System 536
High-speed, solid-state digital acquisition 

system samples several hundred channels of 
analog data at up to 15,000 samples per sec. 
Converted to four-place digital form, data is 
stored on magnetic tape or printed out. Input 
impedance is 10 meg or more. Conversion ac­
curacy is 0.02% of full scale ±1/2 count. 
Tape section of the Microsadic unit has a 
transfer rate of 30,000 characters per sec. 
Tape speed is 150 ips, recording density 200 
bits per in.

Consolidated Systems Corp., Dept. ED, 360 Si­
erra Madre Villa, Pasadena, Calif.

DC Amplifier 548

For analog computing and instrument use, 
model N-15 Nuvamp stabilized de operational 
amplifier uses five nuvistors and maintains n 
de gain of over 10 million while delivering 
±100 v into a 6.8-K load. Bandwidth is 4 kc 
into a l-/if load. Noise and drift are under 
100 Mv.

Embree Electronics Corp., Dept. ED, 993 
Farmington Ave., West Hartford, Conn. 
P&A: $120; stock.

Molding Compounds 428
Two compounds of fiberglass-reinforced 

polyester are for molding electrical parts. Grade 
1706 has dielectric strength of 400 v per mil 
and impact strength of 6 ft-lb per in. Grade 
1504 is a flame retardent compound with medi­
um impact of 3 ft-lb per in.

The Glastic Corp., Dept. ED, 4321 Glenridge 
Road, Cleveland 21, Ohio.

Epoxy Resins 515
Low-viscosity, noncrystallizing epoxy resins, 

called Isochemrez FR, are for applications re­
quiring self-extinguishing properties. Specs 
are: viscosity, 4,000 cps, tensile strength of 
14,300 psi; dielectric constant of 3.89 at 60 
cps or 3.83 at 10® cps.

Isochem Resins Co., Dept. EI), 221 Oak St., 
Providence 9, R. I.
P&A: $8 per kit; stock.

EIECTRICM-*
TUBING j

made from TEFLON

In alt to ^1» 
¿zes for eléctrico! 
and electronic uses

• outstanding electrical 
properties

• unaffected by moisture
• low coefficient of friction
• wide service 

temperature ronge
• flexibility
• unharmed by o hot 

soldering iron

Buy electrical tubing of Teflon 
from PENNSYLVANIA FLUO­
ROCARBON and you can be 
sure of getting tubing that

• More than meets S. P. I. 
Spec. F. D 103 and MIL- 
1-22129B

• Shrinks less than 1% so it 
won’t expose terminals

• Is properly cured—has o 
tensile strength of be­
tween 2500 and 6000 
psi at 200% elongation

• Is thoroughly cleaned and 
100% inspected

Write, wire or call for a quo­
tation. We can tailor electrical 
tubing of Teflon with colors for 
identification or with modifica­
tions for changed texture and 
mechanical properties and 
■■»■■■I we offer prompt 

■ deliveries.

Pennsylvania 
huorocarbon 
co., INC. I*
1115 H Jl'h St. Philo 4 fa 
». w, I« ’« »■

* Du Pont Registered Trade Mark
CIRCLE 117 ON READER-SERVICE CARD 
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377Silicon Rectifier
C BAND X BAND

7,500

M.000

10.500

10,000They are for
power

transistor andused

ILMN

8,000

1500

10,000

8,000
4,000

Ferrite Material 462

Availability: from stock

VHF Multicoupler 356

CIRCLE 128 ON READER-SERVICE CARD *

Power output and frequency coverage of this caliber 
result in a new standard of performance. For ECM re­
quirements, frequency diversity radar or any other 
broadband microwave application, ITT has a complete 
line of S-band, C-band and X-band TWTs rated from 
.050 to 10 watts CW and to 1 kilowatt pulse output. 
ITT traveling wave tubes are available for immediate 
delivery and are backed by the world-wide resources 
and facilities of the ITT System.

Climaxing ITT’s long history of pioneering in the trav­
eling wave tube field are these new PPM types covering 
C and X bands and distinguished by the highest power 
output over the greatest bandwidths thus far available. 
The X-band TWT Type X-354 is rated at 5 watts CW 
from 8 to 12 kilomegacycles; the C-band TWT Type 
X-370 is rated at 10 watts GW from 4 to 8 kilomega­
cycles. Type X-368 serves as a driver for the X-354. 
As in other ITT traveling wave tubes, construction is 
exclusively metal and ceramic.

Write for information on the complete line of 
ITT traveling wave tubes. Application aseistance 
i» available for gour specific requirements.

from 50 to 600 v 
applications in ] supplies 

vacuum

Full-wave, center-tap silicon 
rectifier circuit package, type CT, 
are available in voltage ratings

Broadband vhf multicoupler 
model VHM-3 couples up to six 
receivers to one antenna system 
over the range of 15 to 70 me. 
Noise figure is 4 db with a nom­
inal gain of 16 db for each out­
put. Ripple of the rf passband is 
less than 3 db. Isolation between 
outputs is 60 db; between output 
and input, 90 db.

Applied Technology Inc., Dept. 
ED, 930 Industrial Ave., Palo 
Alto, Calif.
P&A: $1,985; 60 days.

tube circuits. Leads may be par­
alleled to make a high-current 
rectifier; two ct circuits can be 
wired to form a full-wave bridge; 
three may be wired to form a 
full-wave three-phase bridge. Cir­
cuit will handle 0.75 amp forward 
current up to 50 C.

P. R. Mallory & Co., Inc., Dept. 
ED, Indianapolis 6, Ind.
P&A: $0.655 to $1.12 each in 1,000 
lots; immediate.

_□ ELECTRON TUBE DEPARTMENT ■ COMPONENTS DIVISION
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY 

ITT COMPONENTS DIVISION PRODUCTS: POWER TUBES • IATRON STORAGE TUBES • HYDROGEN THYRATRONS 
TRAVELING WAVE TUBES • SELENIUM RECTIFIERS • SILICON DIODES AND RECTIFIERS • TANTALUM CAPACITORS

Low power losses insure a high 
degree of power conversion for 
this ferrite material at normal 
operating frequencies. Material 
C-2 is used in solid-state convert­
ers of the de to ac or the de to de 
types and magnetic amplifier ap­
plications.

Indiana General Corp., General 
Ceramics Div., Dept. ED, Keasbey,

NEW POWER

NEW PPM METAL-CERAMIC TRAVELING WAVE TUBES



NEW PRODUCTS
538Pressure Standard

560Linear Accelerometers

Data Sensors,

Precision Terminations 505

128

Dept. ED, 13112 Cren

Painting in background: “The Piping Shepherd,” by Sir Jorhua Reynold*, P. R. A. (1723 1792)

shaw Blvd., Gardena, Calif.
Availability: 30 days.
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Photo-resistive linear accelerometers mod­
els AH1L and AH2L produce S or ±2.5 v from 
10-v de excitation without amplification. Other 
features include: temperature range of -65 
to +250 F, overload of 500%, excellent sta­
bility and rugged construction. Uses may be 
in flight-test instrumentation, container drop 
and shock tests and airborne telemetry.

For pulse, video, rf coaxial cables. Types 
BNC, PL 259 and N precision test terminations 
use high-grade L% metal film resistors and 
can be supplied in any value required. Types 
BNC and PL 259 are rated at 0.5 w; type N, 1 w, 

Holland Electronics, Inc., Dept. ED, 772 E.
53 St., Brooklyn 3, N. Y.
P&A: $2.45 up; stock to 4 weeks.

Pneumatic signal generator is made for 
shop and laboratory work with all pneumati­
cally operated devices. A typical unit provides 
pitot pressure signals from 1.5 to 110 in. Hg 
absolute, and static pressure from 0.5 to 35 in. 
Hg absolute. Accuracy is ±0.015 in. Hg. It 
provides changes corresponding to 1 Mach per 
minute or 30,000 ft per minute, and sinu­
soidal pressures of variable amplitude and 
frequency.

Garrett Corp., Dept. ED, 9851 Sepulveda 
Blvd., Los Angeles 45, Calif.

DC Timing Motor 512
Nonferrous winding and cage assembly 

minimize speed changes due to loading and 
temperature variations. Series 43100 de timing 
motor is for commercial and industrial appli­
cations where de generator or battery power is 
required. Windings for 6, 12 or 27-1/2 v are 
standard.

A. W. Haydon Co., Dept. ED, Waterbury, 
Conn.



New cost savings for 
users of dielectric materials

Environmental Test Chamber 605

. . . a progress report on the MYCALEX METHOD 
from Jerome Taishoff, President, Mycalex Corporation of America

“I don’t have to tel) you about the profit squeeze. It’s 
a hard fact-of-life throughout our industry today. 
That’s why we feel the MYCALEX METHOD—the 
unique molding and finishing technique we recently 
developed—offers so much promise.

Sample quotations point to cost savings up to 84% 
“The many months spent in the developing of this 
new process enable us to turn out better-performing 
products for less: savings we, in line with our policy, 
will pass along directly to our customers. And those 
savings promise to be substantial! Note the typical 
parts shown in the photograph below, as well as the 
two mechanical diagrams. As you can see, this new 
production technique reveals cost reductions of 78% 
and 84%, respectively, when compared to previous 
cost quotations.” Just as important, the savings are in 
addition to the high reliability SUPRAMICA* cera­
moplastics and MYCALEX’' glass-bonded micas are 
noted for.

.062

.225

General Offices and Plant: 121 Clifton Boulevard, Clifton, N. J.
Executive Offices: 30 Rockefeller Plaza, New York 20, N. Y.

Savings plus quality with the MYCALEX METHOD 
Though these intricate parts now cost much less to 
make—they offer the temperature endurance, total 
dimensional stability, high dielectric strength and 
low loss that SUPRAMICA and MYCALEX formula­
tions have been delivering for years.

Choose from any of these famous materials
SUPRAMICA 620 “BB”, 560 and 555 ceramoplastics 
and MYCALEX 410 glass-bonded mica. Maximum 
Temperature Endurance (unstressed): 1200, 930, 
650 and 650° F; Loss Factor (10* cycles/sec.): 0.020, 
0.010, 0.013, 0.010; Compressive Strength (psi): 
30,000, 25,000, 40,000 and 40,000, respectively.

So for electronic insulation materials with the high- 
performance properties you must have—at a profit­
protecting price — look into the new MYCALEX 
METHOD. Send your blueprints and drawings for 
specific quotations and information.

84% LOWER IN PRICE
- f— r-------------- .453 —

-.125 OIA.

MYCALEX
CORPORATION OF AMERICA

Temperatures from —320 to +400 F are 
produced by the model 2-300 test chamber. 
Unit, 72 x 40 x 38 in., has a triple-laminated 
observation window. A front panel opening per­
mits insertion of wiring, thermocouples, and 
vibration testing devices. Unit has a bracket 
for mounting liquid CO2 or nitrogen. Circu­
lating fans maintain uniform temperature.

Solar Systems, Inc., Refrigeration Div., Dept. 
ED, 11936 Valerio St., North Hollywood, Calif.

Load Cell 617

*

Compression force transducer model 321 has 
an output of 2 mv per v ±0.10%. Standard 
ranges are from 50 to 250,000 lb, with higher 
ranges available on special order. Cell is her­
metically sealed.

Allegany Instrument Co., Div. of Textron 
Electronics, Inc., Dept. ED, 1091 Wills Moun­
tain, Cumberland, Md.

Field Strength Meter 728

Portable field strength meter uses six tran­
sistors and a Zener-regulated battery supply. 
All vhf picture and sound carriers can be 
tuned, and their strength measured from 20 
p.v to 1 v. Power output of vhf translators 
from 0.1 to 1.5 w can be measured. Unit, 8 x 
4-1/4 x 2-1/2 in., weighs 3 lb.

Sadelco, Inc., Dept. ED, 601 W. 26th St., New 
York 1, N. Y.
Price: $195.00.
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NEW PRODUCTS
RELIABLE products from RAYTHEON

Waveform Generator 719

Low-Voltage Power Supply 724

how to 
build

better 
circuits

Frequencies from 0.001 cps to 10 kc, contin­
uously variable, are produced by the model 
250 waveform generator. Square, triangle, sine, 
cosine, or ramp outputs are available at up to 
30 v, 25 ma. Continuous operation, external 
triggering, or push-button triggering is avail­
able. Frequency accuracy is better than 3%. 
De reference level is adjustable.

Exact Electronics, Inc., Dept. ED, P. O. Box 
234, Hillsboro, Ore.
P&A: $600; 90 days.

Regulated to 0.002%, the model PSI 10 power 
supply has a 15 v de output, adjustable ±1.5 
v, with a load current of 0 to 400 ma. Line 
transients are suppressed in less than 1 »sec. 
Ripple is 50 pv. Overload protection is pro­
vided. Under complete short-circuit, internal 
regulating transistor dissipates less than 1 w. 
Unit measures 2-1/2 x 8 x 5 in. and weighs 
5-1/2 lb.

Dynex Industries, Inc., Dept. ED, 170 
Way, Syosset, N. Y.

Eileen

Raytheon Clrcuit-Pak modules can raise your circuit designs to new levels of reliability — 
at surprisingly low cost. Many years of experience in the refinement of circuit packaging and the development of 
extensive facilities and capabilities enable Raytheon to provide you with many engineering and economic advantages.

Carefully matched semiconductor devices interconnected by precisely engineered techniques and encapsulated 
H advanced methods of high temperature eooxv molding assure compact, ruggedized packaging. you save by 
eliminating expensive package development costs and by cutting lead time from design to production units.

Complete facilities are available tor efficiently developing any custom design you may require. You may also choose 
from large stocks of standardized circuit-paks which include 54 new diode quads designed as bridge rectifiers, ring 
modulators, voltage multipliers, and series strings. For technical data as well as consultation on circuit packaging 
please call your local Raytheon office listed below.

Voltage Divider 721

Decade transformer voltage divider is lin-

RAYTHEON
SEMICONDUCTOR DIVISION

RAYTHEON

SILICON ANO GERMANIUM DIOOES AND TRANSISTORS • SILICON RECTIFIERS • CIRCUIT-PAKS
BALTIMORE. MD.. SOuthfIMd 10450 . BOSTON. MASS.. DEcatur Z1V1 • CHICAGO, ILL., NAtional 5-4000 • DALLAS. TEXAS. LAkaside 6-7921 • DAYTON. OHIO, BAIdwin 3-112» 
DETROIT, MICH., TRinrty 3-5330 . ENGLEWOOD CLIFFS. N. J.. LOwell 7-4*11 (Manhattan. Wisconsin 7-6400) • LOS ANGELES. CAL., PLymouth 7 3151 • ORLANDO. FLA.. GArden 3 051» 
PHILADELPHIA. PA. (Haddonfield. N J ), HAtel» 1272 • SAN FRANCISCO. CAL. (RedwoodCity). EMerton 9 5566 • SYRACUSE. N.Y . HOwerd 3-9141 • CANADA: Waterloo. Ont., SHerwood 5-6»31

GOVERNMENT RELATIONS: Washington. D. C., M Et ro polit an 8-5205
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ear to ±0.5 ppm. Designated type DT-72A, the 
unit is similar to the firm’s previous type DT- 
72, with improved linearity and extended 
windings providing taps with —0.1 and +1.1 
settings. Decade identification above each dial
is provided.

Electro Scientific Industries, Inc., 
7524 S. W. Macadam Ave., Portland 
P&A: $695 to $795.

Dept. ED, 
19, Ore.

130 ELECTRONIC DESIGN • October 25, 1961



calculated -Ci? 
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New SOLA "CVDR" d-c supply simplifies 
missile-age circuit design, reduces costs.
It's a natural for computers, communications equipment, and 
similarly sophisticated electronic gear. Made for today’s 
stringent operating parameters. Ends costly dependence on 
over-engineered d-c power sources.

CVDR

CVDR provides both line 
and load regulation without 
tubes or transistors. Line
regulation for + 15%
line voltage changes ; 1% 
load regulation from zero to 
full load; 1% peak to peak 
ripple. Fits 19" relay 
racks, and measures only 3|" 
high. Custom configurations 
and power ratings available 
on special order.

Line voltage stabilization is by means of the Sola "CV“ 
self-regulating transformer. Load voltage stabilization is 
accomplished by the series "IX" voltage drop in the satu 
rable reactor (see schematic). This voltage drop is con 
trolled by the load current itself.

CVDR is ready right now, off-the-shelf, in units rated 6
volts, 10-amps and 12, 18 or 24 volts, 5-amps. For out
standing reliability in a-c and d-c power supplies tailored 
to every application, see your SOLA representative 
write to address below.

SOLA ELECTRIC CO.. 1717 Bum« Ro«d Elk Grov«
VHIag«. III.. HEmp*t«ad 9 2800
IN CANADA. Sd«B«*ic Product« Ltd.. 377 Evan* Av«.
Toronto 18. Ontario
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For all your a-c and d-c power 
supply requirements or special 
engineering, contact your nearest 
SOLA representative;

CALIFORNIA, San Francisco: Sola Electric Co., 
Three W. 37 Ave., San Mateo. Fireside 1-6538 
• Los Angeles; Sola Electric Co.. 2907 West 
Vernon Avenue AXminster 2-0166
COLORADO, Denver: Slaybaugh & Thompson 
100 W. 13th Avenue: AComa 2-5826
FLORIDA, Winter Park; James Millar Assoc.. 
P O Box 1603; Midway 7 7407
GEORGIA, Atlanta: James Millar Assoc.. 
1036 Peachtree Street N. E.. TRinity 6-0919 
INDIANA, Indianapolis; R O Whitesell & 
Assoc.. 6620 E Washington Street; FLeet- 
wood 9-5374
IOWA, Des Moines; McDowell Redlingshafer 
Sales Co., 3615 Olive St : JEHerson 3 3277 
KENTUCKY, Louisville: R O. Whitesell & 
Assoc.. 400 N. 38 Street; SPring 6-2024 
MASSACHUSETTS, Newton; Sola Electric Co . 
272 Centre Street; Bigelow 4-3354 
MICHIGAN, Detroit: R C. Merchant & Co.. 
Inc., 18411 W.McNichols Rd ;KEnwood 5-6000 
MINNESOTA. Minneapolis: Heimann Co., 
1711 Hawthorne Avenue; FEderal 2-5457 
MISSOURI, Kansas City; McDowell-Redling- 
shafer Sales Co., 1103 E. Armour; WEstport 
1 5622
• St. Louis; McDowell-Redlingshafer Sales 
Co., 3615 Olive Street; JEfferson 3-3277 
NEW JERSEY, Little Ferry: Sola Electric Co., 
84 Industrial Avenue; HUbbard 9-1060
NEW YORK, Buffalo: R W Mitscher Co , 487 
Ellicot Square Building; TL 4-2517
NORTH CAROLINA, Charlotte; Ranson. Wal­
lace & Co , 116'4 E. 4th St.; EDison 4 4244 
OHIO, Cleveland; Sola Electric Co.. 14235 
Detroit Avenue; LAkewood 1-8038 
PENNSYLVANIA, Philadelphia; Sola Electric 
Co., (Philadelphia answering service — 
WAInut 2-5340): or 210 North 6 Street. 
Camden 2. N. J.; EMerson 5-7744
• Pittsburgh; R. G Sidnell & Co.. 675 Prince­
ton Blvd.: CHurchill 2-1476
TEXAS, Dallas; Robert E. Nesbitt Co., 1925 
Cedar Springs; Riverside 7-4145 
WASHINGTON, Seattle: Northwestern Agen-, 
cies. Inc.. 4130 First Ave. So.; MAine 3-8882 
WASHINGTON. D. C.; Sola Electric Co., con­
tact 8719 Colesville Rd.. Silver Spring. Md.; 
JUniper 5 0331
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with

Reduce valuable 

design time . . . .

NEW PRODUCTS
Precision Calibration Console 727

Resistors, capacitors, ac and de dividers 
can be calibrated on the model 5 precision cal­
ibration console. Unit is self-checking. Resis­
tance and capacitance is measured relative to 
certified standards. Capacitance measuring 
system has an accuracy of 0.01% and resolu­
tion of 10 ppm. Voltage ratios are compared
with those of decade transformer divider 
resistive divider. Equipment compensates 
leads and phase differences. Terminals

and 
for 
for

EMCOR" STANDARD
auxiliary indicators are provided.

Electro Scientific Industries, Inc., 
7524 S. W. Macadam Ave., Portland

Dept. ED,
19, Ore.

SINCE 1917

We’ve been 
meeting the 
need for
precision 
manufacturing 
facilities

BORG

CABINETS Proximity Counter
For production-line applications.

622
model SP-

. . and, we can do 

it for you, too.

132

• Cut enclosure design time. Select your packag­
ing needs from a complete line of standard and 
heavy duty EMCOR Cabinets.

• EMCOR MODULAR ENCLOSURE SYSTEM Cab­
inetry provides for thousands of control center 
combinations.

• Choose from hundreds of EMCOR Cabinet 
widths, depths and heights offering an exclusive 
combination of engineered features.

• Engineered simplicity of basic frames and com­
ponents affords quickest and easiest erection of 
control center assembly.

* EMCOR Cabinetry Engineers backed by the re­
search and development "know-how" of the 
Roy C. Ingersoll Research Center set the pace 
for the packaging needs of electronics, instru­
mentation and electro-mechanical engineers from 
coast to coast.

• Rugged frame construction surpasses all stand­
ard requirements for increased load carrying 
capacities.

* Compatible cabinet design assures simplified 
and economical expansion at any time.

* EMCOR Cabinet manufacturing meets rigid qual­
ity-controlled craftsmanship standards.

* Nationwide organization of EMCOR Sales- 
Engineering Representatives assist in planning 
stages and assure customer satisfaction be­
yond the sale.

Condensed Version of Catalog 106 Available Upon Request.

Originators of the Modular Enclosure System

I INGERSOLL PRODUCTS
Division of Borg-Warner Corporation 
1OOO W. 12Oth ST. e DEPT 1221 • CHICAGO 43, ILLINOIS 

iNER
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1A proximity counter detects objects up to 4 
in. from a wire-sensing device. Unit does not 
require photoelectric or radiation sources for 
activation. Both nonmetallic and metallic ob­
jects are detected. Control circuit is mounted 
in epoxy. Device weighs less than 10 lb.

Five Mile Electronics, Dept. ED, P. O. Box 
301, Olean, N. Y.
Price: $149.00.

Pistol-Shaped Test Meter 718

For difflcult-to-reach areas, this pistol-shaped 
test meter, called Pistolmeter, measures cur­
rent, voltage, and resistance. Revolving jaws 
can be inserted into cramped quarters. A lock 
on the meter pointer permits the reading to be 
taken after the device is removed from the 
tested conductor. Meter has test leads, a bat­
tery charger, and holster.

Federal Pacific Electric Co., Dept. ED, 50 
Paris St., Newark, N. J.

Boehme practical experience in the 

design and manufacture of mechani­

cal, electrical and electronic products 

for automation and instrumentation 

can solve your most exacting demands. 

Learn more about Boehme’s prompt, 

efficient, economical service and how 

readily it applies to your needs.

Brechara, mw!

Sead fer yew 
L cewef

Designer» and Manufacturer» 

Communication Equipment 

Preci »ion Electro-Mechanical 

Apparatus Since 1917

New York IO, N.Y.
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629AC Motor

639Load Cell

637Inertia Switch

GENERAL ELECTRIC

trans-
34 ILS

A precise universal force 
ducer, the Alinco model

controls. An outstanding example is the Integrated 
Reliability Data System which measures and controls 
each variable from incoming material test to field 
performance.

To help the customer calculate system reliability, 
General Electric will provide reliability test data 
on each rating. This information is up-dated every 
1000 hours.

The MINUTEMAN-qualified capacitors described 
are now available for all electronic systems. For specs, 
contact your G-E Sales Engineer. For descriptive bul­
letins, write to Section 430-05, General Electric Co.. 
Schenectady, New York. Capacitor Department, 
Irmo, South Carolina.

load cell is for rocket and missile 
testing. Designed for tension and 
compression service the unit has 
an output of 3 mv per v ±0.15% 
in both tension and compression. 
Standard ranges are from 50 to 
250,000 lb.

Allegany Instrument Co., Dept. 
ED, 1091 Wills Mountain, Cumber­
land, Md.

Both Solid and Foil General Electric High Reliabib 
ity Capacitors are now qualified for the unprecedented 
MINUTEMAN missile reliability program.

Perfected and qualified under separate MINUTE­
MAN development contracts. G-E solid and foil types 
now approach final objectives—a failure rate of 
.001%/1000 hours (under specified test conditions).

To prove such reliability, General Electric logs 
250,000 unit test hours each week. The total now 
surpasses 5,000,000 sequential test hours—smaller 
samples do not satisfy high-reliability objectives!

So that tomorrow’s units will equal those produced 
today, General Electric calls on unique in-process 
* Reg. Trade-mark of General Electric Co.

Compact, lightweight, contin­
uous duty, 400 cps motor, model 
4440, has an output of 1/5 hp, 
37 w. Weight is 1.0 lb; length 
is 3.02 in.; diameter is 1.74 in.; 
operation is to 80,000 ft. Efficiency 
is 68%.

Hoover Electric Co., Dept. ED, 
Hangar Two, Port Columbus Air­
port, Columbus 19, Ohio.

Time delay inertia switch is 
gas-damped for maximum reli­
ability. Used primarily in appli­
cations where a time delay or 
acceleration-time integration is 
required. Can be set to function 
at ranges as high as 50 g-sec. 
Variation in time delay between 
— 65 and +250 F is ±25%.

Inertia Switch, Inc., Dept. ED, 
311 W. 43 St., New York 36, N. Y.

Both now qualified for MINUTEMAN 
Both now available for other programs



722

MLP-10110 Mult» Level Programmer

NEW PRODUCTS
Resistor Sorting System

A programmed precision Kelvin bridge, the 
model CA-989 resistor sorting system uses 
four-terminal measurements to sort resistors 
into five adjacent, equal-percentage bands. 
The bridge also determines resistors falling 
above the highest or below the lowest band. 
Band ranges of 0.01% of 0.1% can be chosen 
by plug-in networks; repeatability is 0.001%. 
More than 500 resistors can be measured per 
hr.

Electro Scientific Industries, Inc., Dept. ED, 
7524 S. W. Macadam Ave., Portland 19, Ore.

Printed-Circuit Connector 616

With 130 contacts on 0.1-in. contact centers. 
The double-row printed-circuit connector has 
staggered terminations. Insulator material is 
diallyl phthalate; contact material is berylli­
um copper, gold over silver plate. Current rat­
ing is 3 amp; voltage breakdown is 2,200 v ac.

Viking Industries, Inc., Dept. ED, 21343 Ros­
coe Blvd., Canoga Park, Calif.
Availability: 30 days.

Teflon-Impregnated 716
Packing Material

C ma io Cl<pper-Mixer Amplifier

Containing more than 30% Teflon by 
weight, styles 5875 and 5881 Teflon-impreg­
nated packing materials resist temperature 
changes, glazing, swelling, chemicals, and cor- 
rossives. Called Lattice Braid, the materials 
are made for packing active liquids and de­
vices with moving parts. Temperatures from 
— 90 to + 500 F are withstood.

Garlock Inc., Dept. ED, Palmyra, N. Y.

134

LING EXPANDS INSTRUMENTATION FOR THE VIBRATION TESTING
INDUSTRY — adds three new products for control and programming

MULTI-LEVEL SELECTOR: Top, Model SML-100 allows each of five accelerometer signals, calibrated for operation at 
predetermined “g” levels, to limit shaker excitation to package; prevents excessive excitation of critical points in test 
specimen. Built-in calibrator... panel selector for automatic operation or individual channel control... light indicators 
identify control accelerometer.. .compatible with existing servo systems. MULTI-LEVEL PROGRAMMER: Center, Model 
MLP-101-10 is manually preset for change-over at desired frequencies and then automatically holds preset “D' or “g" 
levels over each band of frequencies. Ten transfer points are provided. The programmer is compatible with existing 
servo systems. CLIPPER-MIXER AMPLIFIER: Bottom, Model C-MA-10 is a high quality, stable yet economical unit for 
level control of sine or random noise signals. An internal acceleration clipper may be switched in to provide adjustable 
clipping of the noise signal, and sine and noise signals may be mixed for complex wave operation. For more information 
on Ling systems, write Department ED-1061 at the address below.

L ! N G - T E M C O - VOUGHT, INC
LING ELECTRONICS DIVISION

1515 SOUTH MANCHESTER, ANAHEIM, CALIFORNIA • PRospect 4 2900 
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LING ELECTRONICS

11 ere is further proof that Ling al­
ways provides vibration systems with 
greatest flexibility, versatility and con­
venience. The R1007 Master Control 
Console shown below is recognized the 
finest of its kind, and is a prime example 
of the human engineering incorporated 
into all Ling equipment.

The R1007 features a signal patch panel 
in which signal source, signal shaping 
and equalization are all connected for 
normal operation. By patching, equip­
ment not used in a given test may be 
bypassed, or inputs to the various mon­
itors can be changed so almost any point 
in the signal path can be measured. Ex­
ternal signals can be fed into the system's 
read-out devices, or equipment inte­
grated into the console may be patched 
for external measurements.

The patch panels graphically display 
signal flow from left to right and top to 
bottom, giving the operator a ready pic­
ture of system operation.

The R1007 offers pushbutton conveni­
ence all the way! Pushbutton selector 
switches are provided with measuring 
devices such as VTVM's, X-Y Recorder 
Log Convertors and Scopes to allow 
rapid measurement of signals at key 
points. Pushbuttons light up for visual 
monitoring.

Whatever your needs in super power 
electronics, vibration testing, acoustics 
or sonar, you’ll find Ling systems offer 
highest performance ratings, highest re­
liability... setting the industry standard.

Relay-Assembly Machine 717

RELIABILITY

EVERY

HIGH POWER ELECTRONICS FOR 
VIBRATION TESTING• ACOUSTICS• SONAR 
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Made for telephone relays, this production 
machine aligns and compresses a relay stack- 
up and tightens four screws. The relay assem­
bly is compressed at a pressure of 3,500 lb by 
a hydraulic press. A relay is processed in 3-1/2 
sec.

Gardner-Denver Co., Dept. ED, Gardner Ex­
pressway, Quincy, III.

Miniature Magnetic Amplifier 723

Providing 75-w output from a 2-ma signal, 
the model MAHO magnetic amplifier is made 
for airborne and missile applications. Output 
is 110 v, 0.75 amp ac. Response time is 8 msec. 
Power gain is rated at 40,000. Unit withstands 
shock and vibration and meets MIL-E-5272-C 
specifications for humidity. Hermetically sealed 
and potted, the device measures 3-1/16 x 3 x 
2-5/8 in. and weighs 2-1/8 lb.

Dynex Industries, Inc., Dept. ED, 170 Eileen 
Way, Syosset, N. Y.

Sub-Plate Chassis Systems 715

Detachable chassis sub-plates 4-1/2 in. wide 
can be mounted together in this chassis. 
Plates can be removed from the main chassis 
for repairs or replacement. Made for rack 
mounting, they are 8-1/2 through 21-1/4 in. 
deep and support 150 lb per sq ft.

Vent-Rak Inc., Dept. ED, 525 S. Webster St., 
Indianapolis 19, Ind.

TIME

Another advance by M M ... QT17 stereo head tapered design to permit easy, foolproof insertion of cartridge tapes.

*** *1 O 1 «fi fl's easy for head manufacturers to talk about
I I I*16 theoretical superiority of their particular de-

signs . . . but the all-important proof is in the 
results achieved in actual mass production. 

Michigan Magnetics' design is conventional yet efficient...it lends itself to modern 
production conditions and economies. No one has matched Michigan Magnetics' 
record for reliability. No one has a quality control and inspection system that can 
beat M/M . . . that's why you get 1000 reliable, dependable heads every time you 
order 1000 heads from M/M. Take the gamble out of head pur-
chases . . . order only from the leading manufacturer of OEM ( 1 _____  
heads for home tape recording equipment . . . always specify 
Michigan Magnetics!

THIS 6UARANTEE TAB IS YOUR CUSTOMER’S ASSURANCE OF FIDELITY ANO RELIABILITY.

MICHIGAN MAGNETICS, INC
VERMONTVILLE, MICHIGAN 1-
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NEW PRODUCTS
Wirewound Resistors

GREATER TRACKING 
ACCURACY

than 12ACP Types!
With electrical characteristics similar to conventional 
12ACP types, this 12" 2-gun M1030 Radar and Fire 
Control Indicator C-R Tube provides twice the tracking 
accuracy over a 10* diameter useful area—and with a 
maximum error of 0.070". With additional electrodes 
providing further electrical correction, accuracy can be 
improved to approximately 0.050".

Throughout, the ETC Type M1030 is a new, improved 
design incorporating ruggedized all glass rodded 
construction. In addition to the big boost it gives to tracking 
accuracy, defocussing, line width and angle alignment 
characteristics have all been materially improved.
Write for ETC Bulletin M1030.

Pacing trends
IN CATHODE RAY TUBE DESIGN 

...since 1937
The M1030 is one of six ETC 12" tubes 

developed during recent months to provide 
new concepts in radar tracking and fire 

control indication efficiency. Types include 
single- and dual-trace tubes with greatly 

enhanced defocussing and tracking accuracy. 
All can be designed with more than two guns 

for special uses Inquiries for specific 
requirement will receive prompt attention.

yJyyifUfily baby bhisirinnyfri iJi'Jiyjufj
of General A f r o n t c f Corporation

12 00 € MERMAID LANE, PHILADELPHIA 18, PENNA

(formerly Electronic Tube Corporotinn) 
CIRCLE 13» ON READER-SERVICE CARO
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711

Rectangular shaped. Called Squaristors, these 
miniature precision wirewound resistors are 
offered in values of 1 to 1,200,000 ohms. They 
have accuracies of up to 0.01% and meet MIL- 
R-93B and C and MIL-R-9444. Normal tempera­
ture coefficient is ±10 ppm per deg C.

General Resistance, Inc., Dept. ED, 430 
Southern Blvd., New York 55, N. Y.

Precision Static Inverter 529
Voltage regulation to ±1% under wide load 

unbalance, and frequency tolerances of 1%, 
0.05%, or 0.01% are provided by the model 
SIS-3-450042SV static inverter. Unit operates 
at 500 va, 3 phase, 400 cps. Phase angle errors 
are 1 deg max under 50% load unbalance. Au­
tomatic overload and short-circuit protection 
is provided. Mil specs are met.

The Siegler Corp., Magnetic Amplifiers Div., 
Dept. ED, Anaheim, Calif.

Circuit Breakers 621
Molded-case circuit breakers type QCC are 

offered in current ratings of 125, 150, 175 and 
200 amp in the following combinations: one- 
pole at 120 and 240 v ac, two-pole at 120 and 
240 v ac, two-pole at 240 v, three-pole at 240 v. 
Interrupting rating is 10,000 amp.

Westinghouse Electric Corp., Standard Con­
trol Div., Dept. ED, Beaver, Pa.

Edge-Reading Meters 720

Designed to be stacked 
these edge-reading meters 
tached to or removed from

one 
can

atop another, 
easily be at-

flush panel mount-
ings. Model 12 meter is a null-type zero center 
indicator with ranges from 500-0-500 /xa to 
3-0-3 ma. Model 13 is available as an amme­
ter or a voltmeter, either ac or de. Maximum 
size is 1-13/16 x 3/4 in.

Electro-Mechanical Instrument Co., Dept. ED, 
8th and Chestnut St., Perkasie, Pa.

HIGH PURITY 
METALS 

AND 

ELECTRONIC 
MATERIALS
METALS AND ALLOYS

ALUMINUM ANTIMONY
ARSENIC BISMUTH
CADMIUM GOLD
INDIUM LEAD
SILVER TIN ZINC

High purity alloys are made 
from these metals to customer 
specifications.

COMPOUND 
SEMICONDUCTORS 

INDIUM ANTIMONIDE 
Available as crystals, wafers, 
circles, rings and other shapes 
made to precise tolerances.

STANDARD FORMS
INGOTS SHEET
BARS SHOT
RODS POWDER

RIBBON WIRE

PREFORMS
Preforms are available in a range 
of sizes and shapes such as 
discs, dots, washers, squares 
and spheres. Enquiries are 
invited on our alloy preforms.

CHEMICALS
SALTS SOLUTIONS

COMINCO 
PRODUCTS INC. 
Electronic Materials Department 

933 West Third Avenue
Spokane, Washington 

Ph RI 7 7103 TWX: SP 311
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Miniature Rheostat 704

Rated at 12.5 w, miniature rheostat can be 
furnished as a standard unit or to meet special 
requirements. Shafts, bushings, taper wind­
ings and other characteristics are available 
as specified. It is suitable for military or com­
mercial applications.

Tru-Ohm Products, Dept. ED, 3426 W. Di- 
versey Ave., Chicago 47, Ill.

Shrinks Detector Amplifier 607

Skin-Tight... 
Then Stops!

New —ALPHLEX*

tubing

With Controlled Shrinkage
Shrinkable Tubing is an irradiated Polyolefin insula­
tion that, when heated to 135 C. shrinks within 
seven seconds to form a permanent, flexible, tight- 
fitting bond.
Slip it over a group of wires, an exposed connection 
or component, or even a tool handle needing insula­
tion, apply heat (135 C) for seven seconds - watch 
it shrink smoothly and firmly to the exact config­
urations of the object to be covered. Further heating 
does not affect it.
Alphlex Shrinkable Tubing is supplied in expanded 
form so that it may easily be slipped over the com­
ponent to be covered.
HOW TO USE: The use of a hot air gun is recom­
mended; however excellent results may be obtained 
by oven heating, radiant heat, the heat of a solder­
ing iron, a burner, or dipping in hot fluids.
Available in siaes =24 thru =4 in black, white, red 
or yellow: In sizes *2 thru 1' in black.

JACKETS

IN STOCK

Write for descriptive catalog = ST-275

Available from your 
local Alpha Wire 
distributor

ALPHA WIRE CORPORATION
Subsidiary of 10IAL Electronics Corporation 

200 Varick Street, New York 14, N. Y 
Pacific DivlelM: 11844 Mississippi Ave. 

Los Angeles 25, Calif.

For wide-band fm signals. Model 5100 de­
tector amplifier recovers pcm, pam and fm sig­
nals which have been heterodyned to standard 
5-mc if. A high-gain, wide-band de amplifier 
follows the discriminator which is capable of 
driving a long 75-ohm coaxial line.

Dynatronics, Inc., Dept. ED, P. O. Box 2566, 
Orlando, Fla.

Toroidal Coils 507
Up to 150-h inductance and Q-factors greater 

than 20 at 200 cps are features of type 0330 
toroidal coils. Applications are in commercial 
and military equipment including aircraft nav­
igation systems. Dimensions are 1-5/16-in. OD, 
5/8-in. height.

Components Corporation, Dept. ED, 2857 N. 
Halsted St., Chicago 14, Ill.

Remote-Control Modules

Dual-channel. Designed for console 
of distant power sources, each control

709

control 
module

consists of a 3.5-in. high standard rack panel 
with two sets of controls. Pushbuttons raise 
and lo^er output voltage. Vernier controls 
permit 1-v variation for full rotation; 2.5-in. 
panel meters monitor voltages at the load.

Mid-Eastern Electronics, Dept. ED, Spring­
field, N. J.
P&A: $58; stock.

TIN 
COATING 

from .00002 
to .0025

Romers
For the first time tin coated thin strip 
is available in solderable coatings up 
to .0025" thick.

Pure tin and tin-lead alloys are now 
coated on copper, brass, or nickel in 
ail gauges from .002 to .012 in thick­
nesses of .00002 to .0025.

Over 50 years experience in the highly 
specialized field of thin strip makes 
Somers your #1 source for that one 
job in ten that must meet rigid speci­
fications. Write for confidential data 
blank to get the exact thin strip for 
your requirements — no obligation, of 
course.

SOMERS BRASS COMPANY, INC. • 94 Baldwin Ave., Conn.
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NEW PRODUCTS

FM Limiter Amplifier 725

Dual-channel limiter amplifier is made to re­
cover fm signals which have been heterodyned 
to a 5-mc if frequency in a receiver system. 
Designated model 5101, the unit limits an in­
put signal over the range of 7 mv to 2 v rms. 
The 3-db bandwidth is 0.9 me. Ratio of the 40- 
db to the 6-db bandwidth is less than 3. Out­
put is adjustable from 0 to 2 v rms.

Dynatronics, Inc., Dept. ED, P. O. Box 4368, 
Panorama City, Calif.
Availability: 60 days.

Plug-in Cans 620

Aluminum plug-in cans with 8-pin plugs are 
offered in heights of 2, 2-1/2, 3, 3-1/2 and 4 
in. Base is 2 x 2 in. and 0.04 in. thick with 
0.02-in. covers. The mica-filled plug is swaged 
into the can.

Vector Electronic Co., Inc., Dept. ED, 1100 
Flower St., Glendale 1, Calif.
P&A: $0.50: stock.

Silicon Rectifier 713

Coaxial silicon rectifiers have a piv range of 
10 to 1,000 ; 500 ma at 1.2 v and 1 amp at 1.5 v. 
Elimination of the cooling flange permits 
greater latitude in packaging, and mounting 
where space is limited. Dimensions are 0.220 
in. diameter, 0.330 in. length.

Erie Resistor Corp., Dept. ED, 644 W. 12th 
St., Erie, Pa.
Availability: 6 weeks.
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For new Raytheon miniature 
right-angle printed circuit 
test jacks or any of 
Raytheon’s complete line of 
reliable components for com­
mercial, industrial and mili­
tary applications, see your 
Raytheon Distributor. If no 
Raytheon Distributor is listed 
for your area, we will be 
pleased to send you the name 
of the Distributor nearest 
you. Write: Raytheon, Dis­
tributor Products Division, 
411 Providence Turnpike, 
Westwood, Massachusetts.

RAYTHEON 
DISTRIBUTORS 
coast to coast offer

PRINTED 
CIRCUIT 

TEST JACKS 
. . . at no penalty in price

Raytheon Distributors in your area include :

ALABAMA
Birmingham

MG Electrical Equipment Company 
FAirtax 2-0449

Mobile
Forbes Electronic Distributors, Inc. 

HE 2-7661
ARIZONA
Phoenix

Radio Specialties & Appi. Corp. 
Al 8-6121

Tucson
Standard Radio Parts, Inc. 

MA 3-4326
CALIFORNIA
Burbank

Valley Electronic Supply Co. 
Victoria 9-3944

Glendale
R. V. Weatherford Co. 

Victoria 9-2471
Hollywood

Hollywood Radio & Electronics, Inc. 
HO 4*8321

Inglewood
Newark Electronics Company 

ORchard 4-8440 
ORegon 8-0441

Los Angeles
Federated Purchaser 

BRadshaw 2-8771
Kierulff Electronics, Inc. 

Richmond 8-2444
Oakland

Brill Electronics 
TE 2-6100 

Elmar Electronics 
TEmplar 4-3311

Palo Alto
Zack Electronics 

DA 6-5432
Sacramento

Sacramento Electronic Supply Co. 
GI 1-4821

Sen Diego
Radio Parts Company 

BE 9-9361
Kierulff Electronics, Inc.

BR 6-3334
San Francisco

Fortune Electronics 
UN 1-2434

Santa Ana
Airtronic Sales, Inc. 

Kimberly 5-9441 
Santa Monica

Santa Monica Radio Parts Corp. 
EXbrook 3-8231

Temple City
Milo Electronics Corp. 

ATIantic 7-9777

COLORADO
Denver

Ward Terry Company 
AMherst 6-3181

CONNECTICUT
East Haven

J. V. Electronics 
HObart 9-1310 

Stamford
Sun Radio & Electronics, Inc. 

DA 5-4336
DISTRICT OF COLUMBIA

Electronic Wholesalers, Inc. 
Hudson 3-5200

Empire Electronic Supply Co. 
Oliver 6-3300

FLORIDA
Miami

East Coast Radio A Television Co. 
FRanklin 1-4636

Electronic Equipment Co., Inc. 
NEwton 5-0421

North Miami Beach
Milo Electronics Corp. 

Wilson 7-7503
Orlando

Wholesale Radio Parts Co., Inc. 
GArden 4-6579

West Palm Beach
Goddard Distributors, Inc.

TEmple 3-5701
ILLINOIS
Chicago

Allied Electronics Corporation 
TA 9-9100

Newark Electronics Corp.
STate 2-2944

INDIANA
Indianapolis

Graham Electronics Supply Inc. 
MEIrose 4-8486

LOUISIANA
New Orleans

Columbia Radio and Supply Co. 
TW 7-0111

MARYLAND
Baltimore

Wholesale Radio Parts Co., Inc. 
MUIberry 5-2134

MASSACHUSETTS
Boston

Cramer Electronics, Inc.
COpley 7-4700

DeMambro Radio Supply Co., Inc. 
AL 4-9000

Lafayette Radio Corp., of Mass. 
HUbbard 2-7850

Cambridge
Electrical Supply Corp. 

UNiversity 4-6300

Graybar Electric Company, Inc.

MICHIGAN
Detroit

Newark-Ferguson Electronics, Inc.
UN 1-6700 

MISSISSIPPI 
Jackson

Ellington Radio, Inc.
FL 3-2769 

MISSOURI 
Kansas City

Burstein-Applebee Company 
BAItimore 1-4266

Walters Radio Supply, Inc.
VA 1-8058 

University City 
Olive Industrial Electronics 

volunteer 3-4051 
NEW HAMPSHIRE 
Concord

Evans Radio
CApital 5-3358 

NEW JERSEY 
Camden

General Radio Supply Co., Inc.
WO 4-8560 (in Phila.; WA 2-7037) 

Mountainside
Federated Purchaser Inc.

AD 2-8200 
NEW YORK 
Binghamton 

Stack Industrial Electronics, Inc.
RA 3-6326 

Buffalo
Genesee Radio A Parts Co., Inc. 

TR 3-9661
Elmira

Stack Industrial Electronics, Inc. 
RE 3-6513

Ithaca
Stack Industrial Electronics, Inc. 

IThaca 2-3221
Mineola, Long Island 

Arrow Electronics, Inc.
Pioneer 6-8686 

New York City 
H. L. Dalis, Inc.

EMpire 1-1100 
Milo Electronics Corp.

BEekman 3-2980
Sun Radio A Electronics Co., Inc. 

ORegon 5-8600
Terminal-Hudson Electronics, Inc. 

CHelsea 3 5200
Utica

Valley Industrial Electronics, Inc. 
RA 4-5168 

White Plains
Sun Radio A Electronics, Inc. 

WHite Plains 9-7715
OHIO 
Cincinnati

United Radio, Inc. 
CHerry 1-6530

—* Nationally (see Yellow Pages)

Cleveland
Main Line Cleveland, Inc.

EXpress 1-4944
Pioneer Electronic Supply Co.

Superior 1-9411
Columbus

Buckeye Electronic Distributors, Inc. 
CA 8 3265

Dayton
Srepco, Inc.

BAIdwin 4-3871
OKLAHOMA
Tulsa

Radio, Inc.
LU 7-9124

SAS Radio Supply
LU 2-7173

OREGON
Portland

Lou Johnson Company, Inc.
CApital 2-9551

PENNSYLVANIA
Harrisburg

D A H Distributing Co., Inc.
CEdar 6-8001

Philadelphia
Almo Radio Company 

WAinut 2-5918
Radio Electric Service Co.

WAinut 5-5840
Reading

Barbey Electronics 
FR 6-7451

York
Wholesale Radio Parts Co., Inc.

47-1007
TENNESSEE
Knoxville

Bondurant Brothers Company 
3-9144

TEXAS
Fort Worth

CW1FCA I nr
ED 2-7157 (in Dallas! AN 2-5026)

UTAH
Salt Lake City

Standard Supply Company
EL 5-2971

VIRGINIA
Norfolk

Priest Electronics 
MA 7-4534

WASHINGTON
Seattle

Western Electronic Supply Co.
AT 4-0200

WISCONSIN
Milwaukee

Electronic Enterprises, Inc.
GR 6-4141
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611AC-DC Volt-Ohm Meter

707Paper-Tape Reeler

Omnitronics,
Philadelphia 23, Pa.

562Step-Down Autotransformer

RAYTHEON COMPANY
RAYTHEON

Bidirectional paper-tape handler 
300 is for tape speeds of up to

Relay shown 
actual size

For small order or prototype requirements 
see your local franchised Raytheon distributor

MANUFACTURING COMPANY 
210 Bartholomew Avenue 

Hartford 2. Conn.
Phone Jackson 5-3491

Dept. ED, 511 N. Broad

Test compact, closely mounted cir­
cuits quickly with new Raytheon 
miniature right-angle printed cir­
cuit test jacks for .080" test prods. 
No need to remove in-the-way cir­
cuit boards or use test prod adapt­
ers. Molded nylon construction 
features exclusive design beryllium­
copper damage-proof spring pin 
contact. Double gold plating over 
silver plate assures reliable electri-

cal contact and fast dip-soldering 
of terminals. All materials meet 
military specifications. Available in 
eight MSI6108 colors, plus gray 
and violet.

Formore information on the new 
right-angle printed circuit test jack 
and other Raytheon styles please 
write: Raytheon Company, Indus­
trial Components Division, 55 
Chapel Street, Newton 58, Mass.

NEED AC-OPERATED 
MILITARY RELAYS?

IHE HART

Rectifier circuits... full-wave bridge 
and half-wave... use highest quality 
miniature silicon diodes. Note potted 
construction.

sec with 5 to 8 in. reels. Spring-loaded dancer 
arms provide positive on-off control of tape 
feed, maintain constant tension and prevent 
tape spillage. The modular unit is compatible 
with the firm’s other paper-tape equipment.

model RS­
40 in. per

CIRCLE 14S ON READER-SERVICE CARD 
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For aircraft applications, 9.33-oz autotrans­
former model 9808-199 is designed to step 115 v 
down to 6 v. It meets MIL-T-27 and Class T 
thermal shock requirements. Rated output is 
42 va. It is impregnated and encapsulated 
in epoxy resin.

Varo Inc., Dept. ED, 2201 Walnut St., Gar­
land, Tex.INDUSTRIAL COMPONENTS DIVISION 
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Combined in a single unit, model M-201 ac 
\olt, de volt and ohmmeter measures 0 to 300 v 
ac in six ranges, 0 to ±1,000 v de in seven 
ranges and 0 to 500 meg in seven ranges. 
Covering 20 cps to 700 mc, it is suitable for 
laboratory, broadcasting and testing applica­
tions. De input impedance is 122 meg on all 
ranges.

Borg-Warner Controls, Dept. ED, P. O. Box 
1679, Santa Ana, Calif.
P& 1; $250; stock.

These relays for 400 cps and 60 cps 
operation are identical in size and 
weight to Hart’s widely specified 
Series R and S d-c relays and meet 
the same specifications*. They pro­
vide the same shock resistance (to 
50G), the same vibration resistance 
(to 20G-2000 cps), and the same 
performance under temperatures 
ranging from —65°C to +125°C. 
Contact ratings from dry circuit to 
10 amps, 115 volts a-c resistive and 
30 volts d-c resistive.

The “Diamond H” line includes 
hundreds of standard models and 
special variations are possible. Ask 
for literature and specification list.

♦Like the R and S series, they meet the 
requirements of MIL-R-5757C. Models 
are also available to fill the require­
ments of MIL-I-6181.

For reliable switching 
. . . try “Diamond H’ 

Series RA and SA 
relays with a-c coils

save space

OTHER RAYTHEON

MS161O8 
(Spade)

STANDARD 
PRINTED CIRCUIT

SHORT 
RINTED CIRCUIT

SUBMINIATURE SUBMINIATURE MS161D8 
FIXED CONTACT SNAP IN CONTACT (Turret)



DETUNE VIBRATION
ISOLATE SHOCK
From Aeroflex Laboratories —a maior development 
in the control of vibration and shock — 
the all new field proven Cable Isolation System

NOW YOU CAN:
• Isolate your equipment against shock, vibration and noise, or 

any combination thereof—even in the presence of constant or 
long term "G" loading.

• Have three dimensional, all attitude isolation.
• Tune your isolation system in the field.
• Have a vibration control system that does not bottom out under 

heavy **G” loading and functions in a wide variety of environ­
mental conditions including a temperature range of —100° F 
to +1000°F.

For information on how an Aeroflex Cable /eolation Syetem can be ueed 
to eolve your vibration and ehock problem*, write today to Dept. BR-6.

Licensed under Patents and Patent Application of Kerley Engineering Inc.

AEROFLEX LABORATORIES
INCORPORATED

48-25 36th STREET . LONG ISLAND CITY 1, N.Y.
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NEW PRODUCTS
Decade Resistance Boxes 712

With numeric dial switches. The Dial-A-Stat 
decade resistance boxes have simplified value 
selection and in-line readout. Three-decade 
type DS 4035-4 and five-decade types DS 4055-5 
and DS 4051-6 have total resistances ranging 
from 11.1 to 1.111 1 K. Accuracies are ±0.05% 
and ±0.01%; temperature coefficient is ±0.- 
002% per deg C.

General Resistance, Inc., Dept. ED, 430 
Southern Blvd., New York 55, N. Y.
P&A: $108 up; 10 days.

Stainless Steel Connector 532
With 20 feedthroughs of tubular design, As­

sembly No. 2 mounts four high-current conduc­
tors and four coaxial connectors. Stainless 
steel connector, Assembly #2, has an OD of 4 
in. and a thickness of 1/4 in. The outer periph­
ery is designed for heli-arc welding.

Vacuum Ceramics, Inc., Dept. ED, Cary, III.

Wide-Band DC Amplifier 726

A 10-kc bandwidth is provided on the model 
860-4000 de amplifier. Called FIFO, the device 
is a floating-input floating-output unit made to 
amplify high-frequency data from wide-band- 
width transducers. Gain is 1,000; linearity is 
±0.1%; de input impedance is 100 meg. Typi­
cal input is 10 mv. Unit measures 2 x 7 x 15 
in. and is available with an individual power 
supply; eight units can be rack-mounted with 
a single power supply.

Sanborn Co., Industrial Div., Dept. ED, 175 
Wyman St., Waltham 54, Mass.

PHASEMETER

The Only Phasemeter To Operate 
AT 0.1 ABSOLUTE ACCURACY
• Incremental Accuracy 0.01°
• Frequency Range 30 to 

20,000 cps
• Phase Range 0 to 360’ without 

ambiguity
Research Development activities, 
laboratory standards and produc­
tion applications have a demand­
ing need for more accurate phase 
measurements. Now, the Model 
1010 Phasemeter permits wide 
flexibility of application at high 
accuracies, thus offering instru­
ment buyers the most economical 
investment available. Additional 
advantages can be gained for high 
speed, high accuracy production 
versatility when the Model 1010 
is operated with one or more of 
the new Model 1281 Phaseshifter.

Write 
today for complete literature 

and specifications.

MAXSON 
INSTRUMENTS 

DIVISION
475 TENTH AVENUE 

NEW YORK 18. NEW YORK

Ü MAXSON ELECTRONICS CORPORATION^ 
CIRCLE 147 ON READER-SERVICE CARD
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How HELI-COIF Stainless Steel Wire Inserts
Eliminate Stress Concentration and Insure
Maximum Strength in Threaded Assemblies

Wire Stripper 615

Signal Generator

Semiautomatic thermal wire stripper, model 
AT-1 Auto-Therm, handles up to 1,000 ends per 
hr. Any type of insulation including Teflon, 
Kel-F, polyester and vinyl in sizes of #30 to 
over 3/8 in. in diameter can be stripped. Coax­
ial, shielded and irregular shaped insulation 
can be accommodated.

Western Electronic Products Co.. Dept. ED, 
2420 N. Lake Ave., Altadena, Calif.
P&A: $395; stock.

614

with HELI-COIL INSERT

without HELI-COIL INSERT

Cdcc
MAJOR ADVANCE IN 

THE SCIENCE OF 
ELECTRON BEAM DEFLECTION! 

SPOT RECOVERY
Fastest! tol/xs 

SPOT SIZE
Smallest- by 25% 

SPOT SWEEP
Straightest..........

* DEFUCTRONS for DISPLAYS 
Where ordinary precision 
yokes FAIL to meet your 
requirements.

('overs 50 ke to 65 me in six bands. Model 
G-101 signal generator has a pushbutton at­
tenuator system to provide step-by-step reduc­
tion of the rf output signal amplitude from 0.1 
v into a 50-ohm load. Level control maintains 
indicated output to ±1 db regardless of fre­
quency output or per cent of modulation.

Borg-Warner Controls, Dept. ED, P. O. Box 
1679, Santa Ana, Calif.
Price: $1,350.

Plug and Jack Assembly 702

Write for NEW "DEFLECTRON" 
Data and Standard Yoke 
Catalog.

Ce Ice
(fan-ì fantine Enqineezinq 

^a^azatonced
Main Plant: MAHWAH, N. J. DAvis 7-1123

PACIFIC DIV-UPLAND, CALIF. YUkon 2-0215
CENTRAL DIV-LANESBORO, PA. ULYsses 3-3500

For printed-circuit cards, the Polarite de­
vice consists of a plug, assembled to the cir­
cuit board, and a jack, assembled to the edge 
connector. Each plug and jack assembly pro­
vides 12 discrete combinations. It meets MIL- 
C-21097A.

The Ucinite Co., Dept. ED, Newtonville, 
Mass.
Availability: stock.
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Made of stainless steel wire, precision-rolled to a diamond- 
shaped cross-section, Heli-Coil screw thread Inserts 
provide two exclusive characteristics directly related to 
threaded assembly strength:
1 Permanent, resilient threads between the threads of 

the male and female assembly members. These 
eliminate stress concentrations (upper photos) by distrib­
uting the load evenly along the full length of thread 
engagement in both members. By contrast, note the sharp 
stress concentrations (lower photos) around the first two 
threads of the conventional assembly.

NOTE: Diagrams at right show how Heli-Coil 
Inserts compensate for lead and angle error be­
tween female and male threads.

2 A superior surface finish (8-15 RMS). This holds fric­
tion loss to a minimum and, thus, provides maximum, 

consistent clamping load at any given wrench torque load. 
RESULT: No stress concentration; improved fatigue 
strength in the male member; and a stronger assembly 
under all conditions.

There is a complete line of Heli-Coil products for every 
thread need: inserts, taps, tools and gages. Let us help 
with your design and application problems. Write today 
for complete information. juo

SCREW THREAD 
ENGAGEMENT

A4 HELI-COIL CORPORATION
V * ™ 410 Shelter Rock Lone, Danbury, Conn.

In Canada ARMSTRONG BEVERLEY ENGINEERING LTD.. 6075 Jeanne Mance St., Mootreel 15. Que 
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IN LESS THANNEW PRODUCTS
Test Sequence Controller 606

714Image Orthicons
*125-00

supply ultimate accélérât ipability SPIN-PIN”®
less than 4 Die-cast electrode

710High-Speed Counter

Paid

For detailed specifications write

WELDMATIC DIVISION
950 ROYAL OAKS DRIVE, MONROVIA, CALIFORNIA

CIRCLE 150 ON READER-SERVICE CARD
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and holder, with electroplated high con­
ductivity interfaces, offer highest weld 
ing efficiency yet lowest mass.

WITH THE REVOLUTIONARY 
, PRODUCTION AID TOOL! ,

PIG-TAILOR”®

Full Flexibility and Accessibility
The head features full frontal 3-dimen­
sional access with fully adjustable arm 
lengths. The head operates at any 
desired work position, either singly or 
in double head combinations.

SPIN-PIN" illustrata

Minimum Movable Mass
All parts moving during follow-up total

“PIG-TAILORING11 
u revolutionary now H'ethumcol procoit for 
higher production at lower <a«U Fasteit 
PREPARATION and ASSEMBLY of Resistors. 
Capacitor*, Diodes and all other axial lead 
component* for TERMINAL BOARDS, PRINTED

Pool operated 
N • accetrorie* 
3 minuta set u

spring loaded for full compliance, com­
pensate for wear, thermal effects, and 
normal dirt and provide absolute, lowest 
constant friction over full electrode arm 
stroke.

eliminate the need 
light transmission 
that obtained with

throughout the weld formation period. 
The vital combination of these 3 factors 
determines the resultant Weld-Schedule 
optimum “maximum-strength” area.

Absolute Linear Electrode Movement
Long linear ball-bearing raceways allow 
only perfect, non-wiping action —wiping 
action being a major contributor to 
mediocre welds.

For high-volume counting. Model HA 4000A 
counter has speeds up to 15,000 counts per 
min. Using an optical sensing head, the unit 
counts anything from small pills to large con­
tainers. It consists of one decade of electronic 
counting followed by five decades of electro­
mechanical registering to reduce the counting 
load.

Genisco, Inc., Dept. ED, 2233 Federal Ave., 
Los Angeles 64, Calif.

Programmed by interchangeable plugs, the 
series 910 test sequence controller provides 
test-bench automation. Instrument controls 
equipment operation during test cycle, acti­
vates loading devices, and turns equipment on 
and off Circuitry, including power supplies, is 
self-contained.

Slaughter Co., Dept. ED, Piqua, Ohio.
Price: $850 to $875.

True Force Firing
Patented, pure force-firing action is de­
signed into the Model 1032. Weld energy 
is released to the electrodes only —and 
exactly—when the preset force is reached, 
regardless of setup configuration.

Self Adjusting Raceways
Dual, linear ball-bearing raceways,

THIS WELDMATIC WELDING HEAD IS 
USED TO PRODUCE MORE MODULES 
than all other makes combined

opurotor training timu • Broken component* . 
Broken leads > Short circuits from clippings • 
65% chassis handling . Excessive lead tautness 
« Haphazard assembly methods.
PIG TAHOBING prorides: . Uniform component 
position • Uniform marking exposure • Minio-

ASSEMBUES.

'Jiagonal cutters 
judgment • 00%

CIRCUITS and MINIATURIZED

PIG-TAIIOBING eliminates.- . 
. long nose pliers » Operator

tailored-lead wire ta 
terminal
* No Training
* No Pliers
* No Clipping*
* Uniform Crimp* 
* 22 Silo*
PAYS FOR ITSELF 
THE FIRST DAYI

Fiber-optic face plates 
for lenses and achieve 
gains of up to 50 times
conventional optics. Image orthicon type ZL- 
7809 has an S-10 photo surface peaking at 4,5(10 
A ; type ZL-7810, S-20, at 4,250 A.

General Electric Co., Cathode Ray Tube Dept , 
Dept. ED, Syracuse, N. Y.
Availability: 30 to 90 days.
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Full Line of Tailored Accessories Available
Optimum production weld repeatability 
results through minimizing operator 
fatigue. Tailored accessories such as 
actuators, illuminator, magnifiers, riser 
assembly, horizontal adaptor, etc., pro­
vide these results.

cwt and bend lengths • Better time/rate analysis 
• Closer cost control • Invaluable labor saving 
• Immediate cost recovery.

Pays for itself in 2 weeks

Here’s why—
Fastest Follow-Up
Model 1032 combines (1) near-zero iner­
tia of lightweight electrode arm with 
(2) minimum friction (thanks to self­
adjusting spring loaded linear raceways) 
and (3) low spring-rate driving force, to

TO THIS

OR THIS

NfW YORK 1460 WEST 34th STREET

BRUNO-NEW YORK INDUSTRIES CORP.
DFSIGNERS 8 MANUf ACTURERS OF ELECTRONIC EQUIPMENT



NOW... FROM ONE OF 
THE NATION’S FASTEST 
GROWING MAKERS OF 
CONTROLLED ATMOS­
PHERE EQUIPMENT...

Heat Dissipator 6184
For TO-5, TO-9 semiconductors. Model 

T8020 medium-power heat dissipator has a 
thermo-resistance of 16 C per w. Tapered fins 
are designed for still or forced-air applica­
tions. The unit is stud-mounted. It measures 1 
in. in diam, has an over-all height of 1 in. and 
is 5/8 in. from chassis.

Vemaline Products Co., Dept. ED, Franklin 
Lakes, N. J.
Availability: stock.

Voltage and Current Controls 708

Write for complete 
technical information

/xa to 10 amp ac, 2 v to 1,000 v de, 20 
to 10 amp ac and 2 mv to 1,000 v ac. 

ranges are compensated and calibrated for 
and 400 cps; de supplies are filtered to

Accuracy is 0.25%. Model MC-5400 meter 
calibrator has 54 full-scale ranges covering
20 
ma 
Ac
60
0.5% or better.

Twinco Inc., Dept. ED, 10 Cheney St., Rox­
bury 21, Mass.
Price: $975.

ENGINEERING CORPORATION
Manuficturtr* of 

Constent Tomporoturo, Vacuum 
and Controlled Atmosphara Equipment 

600 Tempcor Boulevard, 
Riverton, N. J.

Hus . . .

Meter Calibrator

PROVIDE MAXIMUM RF 
ATTENUATION AND 
THERMAL INSULATION 
AT A MODERATE PRICE

Engineering service in assist 
ing you to solve your most 
critical RF interference prob- 
lems. There is a right 
Tempcor RF Shielded Enclo 
sure for your exact needs.

I p to 200,000 amp and 5 kv can be con­
trolled. Voltage controls and current controls, 
called Transductors, are static control pack­
ages requiring no auxiliary hardware or com­
pensating circuitry. Proportional output is 
linear within ±0.5% full scale.

Norbatrol Electronics Corp., Dept. ED, 356 
Collins Ave., Pittsburgh 6, Pa.

703

J solves tough 
production problem 

— fo meet critical 

ÄSecs'

OVERLAP ON CONTACT 
POINTS WAS CONSIDERED 

IMPOSSIBLE TO MASS-PRODUCE. 
I-S ENGINEERS PRODUCED THE 
PART WITH PRECISION TO SPARE

Hermetically Sealed Limit Switch employs 
I-S Beryllium Copper Flipper Blades

• FOR SUPER PRECISION ACCURACY
• COMPLETE FREEDOM FROM FATIGUE

The Electro-Snap component illustrated is hermetically scaled, 
ruggedly constructed to provide an environment-free, super-durable 
limit switch. The I-S flipper blades of beryllium copper offer ex­
cellent electrical characteristics, super precision accuracy and 
freedom from fatigue. If you have a spring problem, I-S engineers 
will be happy to explain the unique advantages of Beryllium Copper 
and make specific recommendations.

Write or call today for the I-S catalog on Beryllium Copper com­
pression springs, flat springs, strip springs, contact strips, contact 
rings and screw machine parts.

••microINSTRUMENT 
SPECIALITIES CO • INC 
270 Bergen Blvd., Little Falls, New Jersey

Telephone: Clifford ó 3500

PROCESSED"
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NEW PRODUCTS
Hipot Tester 706

511Current Rectifier

Another CML first

535Stainless Steel Connector

705AC Voltmeter

militarysuitablevoltmeter use

CIRCLE 155 ON READER-SERVICE CARO ►

Phase-sensitive model 302-1 transistorized

any HIGH POWER 
write today to:

For '»pace-chamber applications, Assembly 
No. 1 stainless steel connector consists of 459 
feedthroughs grouped in 17 patterns. Two tu­
bular feedthroughs are designed for thermo­
couple sensing probe. Outside diamater of 
connector is 10 in. with a thickness of 5/8 in.

Vacuum Ceramics, Inc., Dept. ED, Cary, Ill.

ground-support equipment. Power supply and 
internal reference isolation transformer are 
self-contained in the unit. Power low is iso­
lated from signal low for accurate bridge or 
floating voltage measurements.

Trio Laboratories, Inc., Dept. ED, Plainview, 
L. L, N. Y.

Miniature selenium rectifier is half the size 
of the unit previously announced. Called the 
Vac U Sei, it accommodates up to 15 kv with 
a block reverse voltage of 31.5 kv. It has a pa­
per base, phenolic housing and operates at 130 C.

General Electric Co., Dept. ED, 3325 Wil­
shire Blvd., Los Angeles 5, Calif.

With 5-/xa circuit breaker, adjustable from 
0 to 5,000 pa, hipot tester provides direct 
monitoring of either ac or de output and 
grounded return. Five models have ranges of 
up to 2, 5. 10, 20 kv ac or de and up to 30 
kv de. ■

Peschel Electronics, Inc., Dept. ED, R.F.I). 
1, Patterson, N. Y.
P&A: $540 up; stock to 3 weeks.dWAC

When considering the need for high power AC 
equipment, consult CML — specialists in the 
development and production of tube type or 
transistorized units for systems or laboratory use.

kilowatt wide band sonar amp­
lifier versatile enough to match 
any transducer load.
Model S-3000 operates at full power from 50 to 
20,000 cps into load impedances of 15, 30, 60, 
120, 250, 500 and 1,000 ohms. Half power is 
delivered at 30,000 cps. Harmonic distortion is 
less than 2% over entire frequency range. 
Available in dual cabinet (each 47"x 25"x 27").

A Subsidiary ot Tenney Engineering. Inc. UN I CAT! O N S
350 Leland Ave.. Plainfield. N.J. PL 4-5502 ■ lab or a t OBy Y JcB Stizza
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Look what you can do 
with a

HUGHES WELDER!

OA Complete Line For Electronic Packaging
Hughes Welders are tailored to meet all the tough require­
ments of high-density electronic component packaging. New 
type pulse transformers provide short discharge time, optimum 
welding pulse width — no danger of component heat damage.
Voltage regulation in all Hughes Welders assures precise re­
peatability of every weld — no more rejects. High-efficiency 
design gives you more useable weld power for your money.

ELEVEN WELDING POWER SUPPLIES TO SELECT FROM for 
every packaging application, and general-purpose precision 
welding. Stepless operation allows quick operator training — 
less human error.

CHOOSE FROM THREE, RUGGED WELD HEADS all with ad­
justable pressure settings ranging from 2 ounces to 50 pounds. 
True vertical electrode motion eliminates poor welds caused 
by skidding or wiping. Hughes also supplies welding hand­
pieces, sequencing controls, and other accessories to simplify 
your welding problems.

All it takes to establish a complete, versatile precision welding 

station in your own location is the equipment shown below — 
a single control unit, two weld heads oriented vertically and 
horizontally, a weld tensile tester and a lab-standard pressure 
gauge.

/ 5 i



Voltage Regulated
Hughes Welders are designed with all-day voltage regulation. 
Examine the scope patterns showing discharge pulses of two 
welders; input voltages have been varied from 105 to 125 
volts in both cases. The Hughes Welder at left registered 80 
watt seconds on every pulse, superimposing the patterns. The 
unregulated welder at right varied from 65 to 96 watt-seconds 
in the same test, producing welds of widely varying quality. 
When your product's reliability is so important, you can't 
afford to take a chance on welding uniformity — depend on 
a Hughes Welder.

40% deviation 
( ±20% from 
115V norm)

^^Production Proven
Hughes Welders have logged enviable production records 
with many of the country's finest electronic firms. Proven by 
thousands of hours of in-plant operation, they are used exten­
sively for assembling micro-modules, electron guns, vacuum 
tubes, semi-conductors, and other devices. Heavy-duty trans­
formers and the use of derated components in their construc­
tion assures day-in day-out operation without failure.

o Sem ¡-Automated 
Welding

To make the most efficient use of manpower on the production 
line, and to minimize operator "knob-twiddling," Hughes pro­
vides two inexpensive multiple-heat-selector units. Both enable 
a single operator to perform a complete weld schedule at a 
single station.

The Model VTA-53 allows the use of two or three weld heads 
having different electrode arrangements, with a single power 
supply, and permits pre-selection of up to 5 different weld 
heats. The operator presses the proper switch to select the 
desired weld heat and uses the appropriate welding head to 
complete the weld.

The Model VTA-45 performs the same function, but weld heats 
are pre-set for a desired program and then sequenced auto­
matically with each activation of the weld head.

In each case, the need for the operator making weld heat or 
pressure adjustments is eliminated and weld quality cannot be 
affected by errors in judgment.

Hughes offers welding application and training assistance in 
their laboratory or at your plant. Application data is also 
available in numerous Hughes technical reports on applied 
welding techniques

For additional information contact our 
representative in your area, or write: 

EQUIPMENT SALES

HUGHES
Hughes Aircraft Company 

VACUUM TUBE PRODUCTS DIVISION 
2020 Short Street, Oceanside, California 

Telephone SAratoga 2-2101



Miniature Pre-Amplifier 552

Power gain of 333,000 on 1 pw signal is 
feature of model 104, epoxy potted Aerostat. 
Input drift over environment is less than 50 
p.v. The unit operates from 115 v ac and has 
fully isolated input, output and power-in. Pig­
tail leads eliminate most thermal contact po­
tentials found with socket mounting. Suitable 
for all low-level signal sources.

Acromag Inc., Dept. ED, 22515 Telegraph 
Road, Southfield, Mich.
P&A: $139; stock.

Coated Metals 591
Dielectric strength is 400 v. Two types of 

insulating and printed-circuit materials called 
Amfoil are available. The first, aluminum or 
copper foil coated with Teflon is suitable for 
electrical equipment or as very thin high tem­
perature gasketing. A second laminate is of 
Tissuglas (1-mil thick) with 3/4-mil copper. 
This material will operate at temperatures 
above 300 F.

American Machine & Foundry Co., Dept. ED, 
261 Madison Ave., New York 16, N. Y.

Transistor Mounting 550

Dissipates 12 w. The Uni-Mount universal 
transistor mounting will support transistors 
in several positions. It has transistor, mount­
ing-device, and connecting leads all on one 
side of mounting wall. One mounting fits all 
similar transistor packages. Model SR23 fits 
diamond shape and model SR26 will take large 
round transistors and diodes.

Accel Electronic Products, Dept. ED, Box 
467, Monterey Park, Calif.
P&A: quantity discount to $1.00 ea; stock.
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KAY Precision Random Noise Generators
1 kc to 1000 me . . . Zherma-Node

The Therma-Node is a basic noise source which provides extremely high 
accuracy by utilizing a basic noise generation technique — thermal noise 
from a heated resistive element.
• Noise figure to 10 db • Output impedance, 50 ohms unbalanced 
• Accuracy ±0.1 db • Operates from line or 24 V de . . .

2 — 1000 me. Price $550.00, f o b. factory. ($605.00 F.A.S.. N. Y.)
1 kc — 300 me. add $135.00 ($149.00 F.A.S.. N. Y.)

S«»

1 me to 3000 me . . . Mega-Node 3000

The Mega-Node 3000 is a calibrated random noise source providing out­
put over a wide frequency and power range. It employs a coaxial-type 
noise diode with a tungsten filament as a temperature-limited noise 
generator.
• Noise figure. 0-20 db • Output impedance, 50 ohms unbalanced 
• Accuracy ± 25 db below 250 me, ±1.0 db below 2000 me, ±1.5 db at 
3000 me

Price $790.00, f.o.b. factory. <$869.00 F.A.S., N. Y )

3 me to 500 me . . . Mega-Node403-A

The Mega-Node 403-A is a calibrated random noise source providing 
precise operation over a more limited frequency range at proportionately 
lower cost.
• Noise figure, 0-19 db • Output impedance, 50 ohms unbalanced 
• Accuracy ±0.5 db

Price $375.00, f.o.b. factory. ($413.00 F.A.S., N. Y.)

26 ” Mierowave Mega-Nodes
The Microwave Mega-Nodes are precision machined and plated wave­
guide fixtures, utilizing argon, fluorescent, or neon gas discharge tubes. 
Single power supply operates all units. (Power Supply Price, $125.00.) 
($138.00 F.A.S., N. Y.)
• Noise output of 15.8 ±.025 db for fluorescent tubes, 15.45 ±0.2 db 
for argon, 18.0 ±0.2 db for neon. Supplied with power cables and fittings

Price $175.00 up. ($193.00 F.A.S.. N. Y.)

PERMANENT 
RECORDS AUDIO 

SPECTRUM ANALYZERS

Frequency & Amplitude 
vs. Time.
4* x 12" record on 
facsimile paper.

FREQUENCY 1 / *
KAY JWlSSllyZCt 5-15,000 cps

Two separate channels 
for simultaneous record­
ing of two signals.

Remote control of re­
cording and reproducing 
channel selectors.

The Missilyzer is a wider range spectrum analyzer provid­
ing two identical channels for simultaneous recording of two 
related signals. Built-in fast acting relays permit rapid auto­
matic remote control.

Price $2,950.00, f o b. factory. ($3,245.00 F.A.S., New York.)

Soua-tfrapti MODEL RECORDER

• 85—12,000 cps • Easily stored, permanent or reusable 
magnetic disc recording.
The Sona-Graph Model Recorder is an audio spectrograph 
for sound and vibration analysis. Unit provides four perma­
nent. storable records of any sample of audio energy in the 
85-12,000 cps range.

Price $2,950.00, f.o.b. factory ($3,245.00 F.A.S., New York.)

CIRCLE 156 ON

PRECISION

ROTARY MODELS
• Digital Readout

0—119

50, 70 or 
90 ohm 
impedance 
High- 
Frequency, 
Precision 
Teflon & Silver 
Switches
1% Carbon 
Film Resistors
Fully Shielded 
Units

HIGH FREQUENCY

Attenuators
TOGGLE-SWITCH MODELS

Up to 101 db
Fixed 0 or 10* db insertion lossdb

TOGGLE SWITCH MODELS ROTARY 
MODELS

MOD. 20 SERIES MOD. 30 
SERIES

MODEL 40 
SERIES

SWR 1.2 : 1 MAX UP TO 250 MC
1.4 : 1 MAX 250 TO 500 MC

MIN INSERTION* 0.1 db at 250 me; 0.2 db at 500 me

ACCURACY AT FULL ATTENU­
ATION: 0.5 db at 
250 me, 1.2 db from 
250 to 500 me.

AT FULL ATTEN­
UATION: 0.9 db 
at 250 me 2 0 db 
from 250 to 500 
me.

PRICE:
f.o.b. factory $75. ($79*1 $110. 

$83. ($87.*) $121.
$250. 
$275.

MAPLE AVENUE • PINE BROOK, N. J. 
DEPT. ED-10 CAPITAL 6-4000

READER-SERVICE CARD
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NEW PRODUCTS
549Sensitive Relay

Sleeved
arrangement is dpdt oris 10 amp, 300

493Rotary Switch

to Watt Rating

other severe applica-signed for military

pulse generator fortrol of relays,
programming computer systems

Dept. ED, Terminal Drive,

weeks

ML-7855 527Low-Noise Transistor

545Fairchild

619Ruby Rods

Send for UHF brochure
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tions, will function at temperatures up to 100 
C. A rating of 150 ma at 28 v de permits con-

Best MiniSt 
POWER 
RESISTORS

Whisman Road, Mountain View, Calif.
P&A: $16 each for 100 to 999; from distributors.

dpst. Pick-up current is 0.4 ma min. Line sup­
ply is 115 v, 60 cps, 4 w.

General Electric Co., Dept. ED, Schenectady 5, 
N. Y.

White Avionics, 
Plainview, N. Y. 
Availability: 3 to (full) load life drift 5% Although design hot spot 

temperatures are less than 275' C, units are unharmed 
by prolonged exposure as high as 35O'C.
MECHANICALLY RUGGED to withstand rough assem­
bly techniques plus vibration and shock hazards.
DIELECTRIC STRENGTH: 1000 volts rms minimum.

Semiconductor, Dept

Needs no sihering. Design of the TIR ruby 
rods is a roof-top geometry polished into the 
rod with a 90-deg included angle forming a 
two-dimensional reflector. Output ends are 
flat and parallel to the plane of the corner re­
flector. Four types, SCR 100-UT through 400 
UT range in size from 0.040 x 0.040 x 2 in 
to 0.3 x 0.3 x 3 in.

Trion Instruments, Inc., Dept. ED, 1200 N. 
Main St.. Ann Arbor, Mich.
P&A: $100 to $200; up to 30 days.

Nn wearing contacts are used in this new 
spdt switch. Consisting of a slotted disk pass­
ing a beam of light to photosensitive diodes, 
almost any switching sequence can be pro­
vided, with angular accuracy of 0.25 deg. De-

PRECISION lo • 
.05 U.
STABILITY: TC of

Transistorized sensitive relay CR120F is 
made for industrial applications such as stop­
motion or liquid-level control. Contact rating

Special anode design of ML-7855 permits frequency 
stable operation within 10-15 seconds after application 
of high voltage. (Frequency change during this initial 
period is less than 1 me).
ML-7855 provides frequency stable operation with 
unregulated supply — change in plate dissipation has 
no effect upon frequency
CW operation to 2500 me, with 1000 V Ebb, 100 ma la.
Plate-pulsed to 3000 me, with 3500 v eb, 3 0 a tb, 
with a tp of 3 usee at 0.0025 Du.

“CS" type designates a structural adaptation 
of long proven silicone coated SAGE Resistors 
by the addition of exterior heat sink sleeves. 
Design simplification and adherence to basic 
heat transfer principles speak for this product 
in terms of expected reliability over long life.
If you require anything beyond low grade (un­
specified stability) power resistors you surely 
will benefit by investigating these features:
MINIATURE SIZE, or cooler hoi spot operation for 
given size and wattage. Metal heat sink sleeves when 
clip mounted provide 2 for 1 increase in assigned 
wattage ratings over free air conditions.

SAGE ELECTRONICS CORF.
Country Club Road - East Rochester, N.Y.
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Planar transistor has a guaranteed maxi­
mum noise of 3 db. Designated type 2N2049, 
the device is made for audio, differential, and 
de amplification. With hrE, Ic of 100 ^a and 
VCE of 10 v, gain is 60 min. lCB0 is 10 ma 
max, 0.4 ma typical: collector-base voltage is 
60 v; power rating is 300 mw.

miniature-precision-wire wound

POWER RESISTORS 
provide outstanding performance 
features vital in today's complex 
and highly reliable circuitry.

FAST

The Machli‘11 Laboratories. I 
Springdale. Connecticut 

Sub-.G ary cf Raytheon

Style Length 
in.

Diameter 
in.

Power Rating

Resistance 
05 u to

Free 
Air

Bod, 
Mounted

CS3W a a 3 6 36.000 u

CSR5W i M. S 10 «0.000 U

CSSZW M* 7 14 100.000 u
CSR7W 1H H 1 16 150.000 U

CS10W I'M. 10 20 220.000 U



Counter and Shift Register 670
Flexible in application. The 24-bit micromod- 

ular shift register, with speeds to 1 me, can be 
used as a word generator, sequencer, delay 
block. Applications of the counter include time­
interval meter, event sequencer, event recorder, 
coder and decoder.

Ling-Temco-Vought, Inc., Micromodular Com­
ponents Div., Dept. ED. P. O. Box S-l, Ana­
heim, Calif.
Availability: 60 days.

Coaxial Terminations 610
For 50-ohm use, the coaxial terminations 

have thin film metal-to-glass attenuating ele­
ments and are designed to withstand shock and 
vibration. Power rating is 3 w avg; frequency 
range is 0 to 5,000 me; vswr is 1.09 or less. 
Connector types available are N, C, BNC, TNC 
male and female.

Meca Electronics, Inc., Dept. ED, P. O. Box 
645, Dover, N. J.
P&A: $30 to $40; 1 week.

Rosin-Core Solder 590
A solid-center core, coated with flux and 

covered with an outer sleeve of solder insures 
33-1/3% greater flow, increased wetting and 
more joints per lb. Available in diam from 
0.032 in. up and varying flux percentages, all 
alloys of tin and lead, including tin-lead-silver 
can be had. Meets federal spec QQ-S-571C.

Alpha Metals, Inc., Dept. ED, 56 Water St., 
Jersey City 4, N. J.

Infrared Hygrometer 679
For laboratory and industrial uses, infrared 

hygrometer has a high speed or response re­
gardless of the temperature of the sample. 
It instantaneously samples path lengths from 
a few inches to thousands of feet. It consists 
of a radiation source, optical filters, a sensing 
tube, detector, servo-balance system and zero 
reference.

General Mills, Inc., Electronics Group, Dept. 
ED, 1620 Central Ave., Minneapolis 13, Minn.

Infrared Laser Material 664
Barium fluoride doped with uranium has an 

output wavelength of 26,000 A. This infrared
laser material can be 
in fabricated, finished 

Semi-Elements Inc., 
Blvd., Saxonburg, Pa.

furnished as grown or 
crystals.
Dept. ED, Saxonburg

P&A: $150 per in.; $595, finished; stock to 30 
days.

Look to FAFNIR
for these six 
important high 
performance 
features 
in miniature 
ball bearings
1. Centerless Honed Raceways 
— The only miniature ball bearings with 
honed inner and outer races. Noise and 
vibration reduced to new, low levels.

2. Vacuutn-melt Extra-Clean 
440C Stainless Steel — No pits or 
imperfections in balls, raceways. Pro­
vides better finish, super-sensitive 
performance, low torque values.

3. Balanced Design—Each size 
bearing has its own size retainer. No 
“make-do’s”. Fafnir “tailor-made” re­
tainers assure optimum pitch circle of 
balls and bearing balance.

4. Hardened Retainers — Hardened 
410 stainless steel retainers maintain 
proper and accurate form when assem­
bled. No distortion. Retainer prongs 
remain springy, prevent permanent bend.

5. Heat Stabilization — Stabilized to 
600'F. Standard Fafnir Miniature Ball 
Bearings take high temperatures.

6. Precise Tolerances — Bore, O.D., 
and internal geometry held to precise 
tolerances to meet the most exacting 
customer requirements.
Write for further information. The Fafnir 
Bearing Company, New Britain, Connecticut.

I MADE IN U. S. A.
This stamp on a Fafnir Ball Bearing
meins finest quality and workman­
ship . . . dependable supply . . . 
competent engineering help . . . 
and responsibility in meeting your 
bearing needs. It's worth bearing 
in mind.

BALL BEARINGS
___ -______  9
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High Atmosphere Research— 

Rocket Borne Instrumentation-

Our solid propellant rocketry accomplishment has now 
opened new frontiers for high altitude investigation—a real 
challenge to the instrumentation Ingenuity of our technical 
talent.

These combined activities have created an opening for an 
electrical engineer with instrumentation experience or a 
physicist with a good electronic background, to investigate 
the complex instrumentation and physics problems of the 
upper atmosphere. The position will include group super­
vision, requires a graduate degree or equivalent experience 
applicable to this field

U. S. citizenship required.

For local interview*, send your resume to:

Professional Personnel Recruitment

ATLANTIC RESEARCH
CORPORATION

Alexandria, Virginia
(Suburban Washington, D. C.)

An equal opportunity employer
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Pill the STANFAT from its 
backing ;

are you spending
$| ^oo

for a one cent Job?

NEW PRODUCTS
AC Motor 418

Dual-speed hysteresis synchronous motor 
type 5003 provides 300 or 600 rpm with input 
of 115 v, single phase, ±40 v. Rotor revolves 
around outside of stator, with motor ring act­
ing as a permanent magnet and the poles 
shifting as frequency varies. Primary applica­
tion is tape drive.

Beau Electronics, Inc., Dept. ED, 1060 Wol­
cott Road, Waterbury, Conn.
P&A: $95; SO days.

Communications Equipment 586

Dual sideband unit has four modes of fre­
quency shift key transmission. The TG-2S 
operates on voice and facsimile, or cw, as well 
as four modes of frequency shift key. All 
signals are monitored visually, as well as 
aurally. This rack mounted unit can be ob­
tained in a case unit as a TG-2SE.

RF Communications Associates, Inc., Dept. 
ED, 13 Canal St., Rochester 8, N. Y.

PLACI th« STANPAT into 
position on the tracing.

PRESS into position . . will 
not wrinkle or come off

If you're duplicating drawing details, 
you're squandering precious hours of 
costly drafting time. STANPAT, the unique 
tri-acetate that is pre-printed with your 
standard and repetitive blueprint items, 
cuts time involved from 3 hours to IS sec­
onds! Figured at current pay rates, this 
means a $12 job at less than one cent . . . 
the STANPAT way. Easily transferred to 
your tracings by an adhesive back or front, 
STANPAT relieves your engineer of time­
consuming and tedious details, freeing 
him to concentrate on more creative work.

STANPATCO. Whilestone 57, N.Y., U.S.A.

Phone: Flushing 9-1693-161 1

dialling and fracing papare

for paper» that contain oils
But whatever the application may 
be* there’» 0 STANFAT product 
for your specific need». Stanpot 
hat a guaranteed shelf life of

□ Kindly »«nd me STANFAT li foret uro 
and »amples. Dopi. 135

Nam«.

Till«.

Carbon Potentiometer 454

tob end. For further information 
and tochnical assistance, complote 
Ihe coupon below and moil.

Company

Measuring 3/4 in. long, trimmer potentiom­
eter model 3001 operates from —65 to 150 C 
and meets humidity specifications of MIL- 
STD-202A, Method 106. Rating is 0.2 w at 70 
C; resistance range is 20 K to 1 meg. The 15- 
turn unit weighs about 0.06 oz.

Bourns, Inc., Trimpot Div., Dept. ED, 6135 
Magnolia Ave., Riverside, Calif.
Price: $5 to $6.

... THERE ARE X MORE!
"Indalloy” Intermediate Solders, manufactured exclusively by The 

Indium Corporation and used extensively in printed circuit work, are 
noted for their wettability, corrosion-res’stance, help when special 
temperatures are important, flowability and workab'lity. Indium. is 
available in many forms and can be tailor-made for ANY appl cation. 
Write today for research help.
'INDALLOY" SOLDERS ADHERE TO • 26 METALS ALLOYS 

• 21 THIN METAL FILMS • 18 NON-METALS
FREE SOLDER BOOKLET Write Dept. E7 for new Indiu- b.let- 

“INDALLOY” Intermediate Solder.

114.76,
49’1«

THIS IS ONE 
USE FOR INDIUM

INDIUM
CORPORATION OF AMERICA
1676 LINCOLN AVENUE • UTICA. NEW YORK 

Pioneers in the Development and Application of Indium for Industry.
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TOROIDAL GOIL WINDING
- • you name it, we make it

We produce a full line of coils from Ju" Fin. I.D. to 
30" O.D., wire range »2-»50 AWG.
Toroidal coils • magnetic amplifiers • potenti­
ometer windings • DC-AC and DC-DC conver­
ters • differential transformers • filters • current 
transformers • variable inductors • power trans­
formers • pulse transformers, or any toroidally 
wound device.

Fast Sankt, Rthabiity. EctHay Stai as yaw tînmes

UNIVERSAL

Ur tint a t|a>tM4

TOROID COIL WINDING, Inc. 
171ED Coit St IrviottoR 11, N. J.

ESsti 5 $114
•Mt Ika MUT MVMCtl Mt (IMPUTE llæ et TMMIU autMt Mti»«Ml la Iki writ.
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Flexible CouplingType MCT Lever Switch

Write for Bulletin CL-100

Selector Switches 488
MFMMCL

GENERAL CONTROL COMPANY

CIRCLE 164 ON READER-SERVICE CARD

PHA/OR
•*L FIND.. * t .

different

Servo Package 557

MODEL 100A
balance of inAllows separate

'illosco pe

zero centered

INDUSTRIES, INC
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Doupling Div.
Michigan City

-MCT-l 
Single-hole 
mounting.

MCT-4-*
Fou'-hole 
mounting.

Guardian Industries, Inc., 
Dept. ED, 1215 E. Second St 
Ind.

A PHASE 
SENSITIVE 
NULL METER 
WHEREIN NOISE 
AND HARMONIC 
VOLTAGES ARE 
EFFECTIVELY 
ELIMINATED

All General Control switches feature riveted coin 
silver or palladium alloy contacts and are individu­
ally adjusted and inspected. Switch types are 
c vailable from 1 to 10 amperes.
Also available are special switches and contact 
assemblies to customer specifications.

expanded. In fae 
as much as 60 or 
on a high-gain os

Solid switch Tram«1 prosides 
electro-static shield. Variety 
of lever operations and contact 
assemblies proside multiple 
circuit control. Fine silver or 
palladium silver contacts 
as uilable.

Key-operated selector switches are available 
with two, three, or four positions. Melamine 
contact blocks can be supplied with contact 
arrangements from 1 normally open or 1 nor­
mally closed to 4 normally open and 4 normal­
ly closed. Ferrules are offered in eight colors.

The Clark Controller Co., Dept. ED, 1146 E. 
152nd St., Cleveland 10, Ohio.

Metallic bellow is the flexible element in 
the miniature shaft coupling. Two shafts 
can be coupled in unison without backlash or 
cyclic angular displacement during rotation. 
No. 1-MB is for 3/32, 1/8 and 5/32-in. shafts 
and is 0.7 in. long; No. 2-MB is for 1/8, 3/16, 
1/4 and 5/16-in. shafts and is 1 in. long.

MCS MCT MCM

I’nit has self-contained oscillator and 4 w 
amplifier, for excitation of ac transducers. 
Model SSM electronic servo package is tran­
sistorized to drive servovalves with dual 1-K, 
8-ma coils. Dual-regulated power supply, in­
stalled in cabinet or panel-mounted enables 
operation from standard power lines. Special 
requirements can be met by minor modifica­
tions.

Raymond Atchley Div., American Brake Shoe 
Co., Dept. ED, 2339 Cotner Ave., Los Angeles 
64, Calif.

ranges up to 1250 me, the PD units are ideal for 
high power applications. Since their output level 
is 100 times greater than that of other sweep gen­
erators, the usefulness of swept techniques is greatly

NEED ONE NOW? 24 HOUR DELIVERY VIA 
TELONIO JET ORDER SERVICE
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Specifications on all Pl) models may be obtained 
from Technical Bulletin T-217B.

phase or quadrature in null cir­
cuits.
Eliminates the necessity for fil­
ters.
High sensitivity.
Direction of null clearly shown on 
meter.

With a maximum output of 14 volts — 
Telonic PD Sweep Generators provide a 
in sweep techniques. They operate in 4

modulated CW—selected by a function switch. Their 
display linearity is better than 1.2:1, and output is 
flat within —7.5% over the maximum sweep width.

The instrument’s built-in turret attenuators provide 
a range of 0 to 59 db in 1 db steps w ith direct dial 
readout of attenuation value. Provisions for an ex-

Synchro zeroing without recourse to coarse and 
fine switching,

For further information contact your nearest 
representative or write for brochure

High Pow

roin

NULL
METER

FOOT LEVER PUSH BUTTON and LIMIT SWITCHES 
ELECTRONIC and SYNCHRONOUS-MOTOR TIMERS 

CUSTOM CONTROL PANELS

INDUSTRIAL TEST EQUIPMENT CO
55 E 11th ST • NEW YORK 3 • GR 3-4684

F PRICE ~ 

S29900
F.O.B 

.NEW YORK



NEW PRODUCTSDesign Sophistication
The TACT System, a product of Texas 
Instruments creative engineering, is a dra­
matically new concept in component test 
equipment design. The Transistor And 
Component Tester emphasizes digital con­
trol of analog functions, reducing analog 
circuitry to a minimum, and features abso­
lute repeatability—never before achieved in 
component testing. TACT represents just 
one of many areas of developmental 
endeavor in growth-oriented Texas 
Instruments.

Synchros and Resolvers 674
Accurate to 5 min. Line of pancake synchros 

and resolvers, designed for direct mounting 
and installation in stable platforms and gyros, 
is offered with narrow stack heights and large 
internal diameters. They can be obtained as 
rotor and stator assemblies or with custom 
flanges and hubs designed for special require­
ments.

Giannini Controls Corp., Dept. ED, 1600 S. 
Mountain Ave., Duarte, Calif.

Limit Switch 701
NEEDED NOW . . . senior level engineers experienced in the 
design and development of electronic test equipment. BS MS 
degree in EE or Physics required plus five or more years’ expe­
rience in electronic component test systems, commercial test 
instruments or high speed switching and pulse circuitry.

Send rEtume to John Pinkston, Dept. A-2
Texas Instruments Incorporated
3609 Buffalo Speedway, Houston 6, Texas 

An equal opportunity employer

Texas Instruments

CIRCLE 173 ON READER-SERVICE CARD

NOW AVAILABLE^

the NEW Superior Catalog
Free At Your Request

Contains up-to-date information on a wide range 
of quality gun mounts for use with a great variety of 
cathode ray tubes. Send for your copy NOW.

Depend on the world's leading electron gun mount 
manufacturers, Superior Electronics Corporation, for uniform 
product performance, dependable service and fair prices.

Superior Electronics Corporation
2uS Piaget Avenue , Clifton, New Jersey • GRegory 2-2500

CIRCLE 167 ON READER-SERVICE CARD
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Rotating-shaft limit switch type CR115E is 
offered in nine gear ratios ranging from 20:1 
to 1,280:1 and can have up to four snap-act­
ing switches to control separate functions or 
operate simultaneously. A typical application 
is stopping and starting overhead doors or 
hoists.

General Electric Co., Dept. ED, Schenectady

Wire Stripper 668
Precision thermo-electric wire stripper model 

TS 400 can be used as a hand stripper for 
chassis, harness or cable work or as a bench 
model for production use. It accommodates 
AWG sizes 6 to 36 and can be used for Teflon, 
vinyl, nylon, FEP Teflon, PVC, Kel-F and poly­
ethylene.

National Missile & Electronics, Inc., Dept. 
ED, 5307 W. Century Blvd., Los Angeles 45. 
Calif.
Price: $56.50.

Magnetic-Material Analyzer 665
Determines bias and sensitivity without the 

use of a recorder, also measures coercivity 
and retentivity of oxide coating on tape. The 
magnetic-material analyzer model 910 consists 
of the 910A magnetizer and the 910B fluxmeter 
which has a range of up to 100 maxwells.

Acoustronics, Inc., Dept. ED, 156 Olive St., 
Huntington Station, N. Y.
P&A: $3,250; 60 to 90 days.

PERFORMANCE 
CHARACTERISTICS
OF TUCOR 
BACKWARD WAVE
OSCILLATORS
The spectral purity and stability 
of Tucor backward wave oscillat­
ors are suggested by the curve be­
low’. It shows the spectral power 
distribution of the Tucor T15C1C.

This is a voltage tunable oscillator 
having a low resonance and noise 
output through a frequency range 
of 5.4 to 5.9 Kmc. Further infor­
mation on this and other Tucor 
BWO’s is contained in Bulletin 
B-l. Just ask for it.

Spectral Power Distribution

t 30

20

■ 10

30dt>m

FREQUENCY mo

MINIMUM 
MEASUREMENT LEVEL

59 Denbury Roed (Route 7), Wilton. Connecticut
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Space Heaters

Pressure Transducer

685

683

Specializing in 
environmental 
component 
testing.
OREL’S facilities include equipment 
for tests of Vibration, Shock, 
Temperature-Humidity, Temper­
ature Cycling and Thermal Shock, 
Immersion and Flammability.
Tests conducted in accordance 
with MIL-E-5400, MIL-STD-202, 
MIL-E-5272, MIL-STD-167 and other 
applicable military specifications. 
Qualification testing performed 
to MIL-T-27A, MIL-F-18327A, 
MIL-R-93C and other component 
specifications.

Please write for complete 
facilities bulletin.

ortho reliability 
environmental 
laboratories inc.

A Subsidiary of ORTHO INDUSTRIES. INC. 0 I

7 Paterson St. • Paterson 1, N J. • MU 4-5858 
CIRCLE 169 ON READER-SERVICE CARD 
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High output. Model HE-S-140 oil-fired space 
heater provides 140,000 BTU per hr; its fuel 
consumption is 1 gal per hr. Also offered, 
model HE-S-325 provides 325,000 BTU per hr. 
Heaters producing up to 500,000 BTU can 
be supplied.

Aeroil Products Co., Inc., Dept. ED, 69 
Wesley St., South Hackensack, N. J.

ELECTRON 
TUBE PARTS

Lower cost—closer tolerances through 
Anton’s unique facilities in manufacturing 
of metal parts for transmitting radar 
and geiger tubes.

Send drawing of your designs for quotation and 
take advantage of our production experience 
in this field.

Anton Machine Works
1226 Flushing Avenue, Ireeklyn 37, Ntw Terk

StandaH I Magnetic Parallels • Standard I Adjustable V-Blacks • Diamend Helders • Milled 
CIRCLE 170 ON READER-SERVICE CARD

Airborne pressure transducer model 185/ 
290-2, for missile and rocket applications, meas­
ures corrosive liquid and gas pressures from 
0 to 250 and 0 to 2,000 psia or psig with 
0.25% accuracy. The output may be used to 
operate telemetering systems, servos, meters or 
recording equipment.

Taber Instrument Corp., Dept. ED, 107 Goun- 
dry St., North Tonawanda, N. Y.

1-WAY OR 2-WAY
THE MOST s S3 i 
RELIABLE
SHIFT >

REGISTER W
Sealing Machine 686

ELEMENTS

Cathode-ray tube sealing machine model 2554 
is for sealing the guns into cathode-ray tubes. 
Head accommodates all sizes and shapes of 
bulbs. Sealing height and cullet drop are ad­
justable. Neck ciamp provides positive center­
ing. Table includes motor and reduction-gear 
drive.

Kahle Engineering Co., Dept. ED, 3322 Hud­
son Ave., Union City, N. J.

Magnetic-core shift registers are the 
most reliable kind. Best of the mag­
netic breed is the exclusive DI-AN 
core-transistor circuit, in which the 
transistor is used only as a non- 
critical switch, creating high 1:0 ratios, 
drawing but flea-power, tolerating wide 
variations in voltage, temperature, 
signal. Encapsulated, economical, prac­
tically eternal.

Newest achievement is our two-way 
element. Shifts right and left, up 
and down, reads out non-destructively, 
creates additional degrees of freedom 
in data organization.
Write — we'll send thousands of words 
on DI-AN shift-register products.

944 Dorchester Avenue • Boston 25, Mass. • Avenue 8-7700 
magnetic digitaf/analog systems and components

CIRCLE 171 ON READER-SERVICE CARD
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NEW.«
j. solder,
discovery!

NEW PRODUCTS
Ceramic Disk Capacitors 688

REDUCE TOROIDAL COIL WINDING COSTS 
roM NEW WINDING MACHINES

I-W.» • ' •

ALPHA Vaculoy® bar solder cuts printed circuit 
joint rejects from l-in-50 to l-in-5,000. No other 
solder does this because no other is made this way!

Above is an unretouched photograph of two solder specimens— 
both outgassed. Left, is a standard printed circuit solder. Note 
presence of impurities on surface—a sure sign of undesirable 
oxides. Right, is ALPHA Vaculoy* Its bright, clear surface 
indicates freedom from oxide-forming elements. Result? 
ALPHA Vaculoy bar solder cuts dross, improves wetting, pro­
duces brighter connections, increases bath life, reduces inherent 
inclusions and insures reliable electrical connections. Meets 
Fed. Specs. QQS-57IC. Get all the facts. Write for data today!

•Formerly called “ ALPHA AAA ”
Uken dependability count i!

alpha metals, inc. S
58A Water St., Jersey City 4, N. J.

In Los Angeles, Calif.: 2343 Saybrook Ave.
In Chicago« III.: ALPHALOY Corp., 2250 S. Umber St.

Other ALPHA product«: Fluxes »Solder Preforms «High Purity Metals

CIRCLE 172 ON READER-SERVICE CARD

Three ratings. Type 5855 ceramic disk ca­
pacitor is rated at 0.05 pf; type 5815 is avail­
able in 0.1 or 0.2 pf ratings. For all ratings, 
other specifications are: 10% power factor; 
dielectric strength, 50 v de flash test; RC 
product, 5 meg-juf min with 1 min electrification 
time.

Erie Resistor Corp., Dept. ED, 644 W. 12th 
St., Erie, Pa.
P&A: $0.0755; stock.

Medical Electronics Instrument 692

. ® f «‘ è ï 1

MODEL S—first to have fully 
transistorized in-line digital 
“read-out” counter and photo­
electric turns and footage 
counting pick-ups. Toroidally 
winds #16-#5O wire and 
down to .065" (Vie) finished 
I.D. 9 new twist-locking inter­
changeable heads for random 
and precise layer winding.

MODEL LS-1—has high speed, 
4-digit predetermining electro­
mechanical transistorized 
counter and photo-electric 
turns and footage counting 
pickups. Wire range #20-#46 
AWG. Finished I.D. .065" 
(We). Model S twist-locking 
interchangeable winding 
heads. $2750. Complete.

Send for further information

MANUFACTURING COMPANY, Inc.
1168ED Grove Street, Irvington 11, N. J. ESsex 4-9800

The most COMPLETE line of TOROIDAL equipment in the world.
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Find Out Your TRUE WORTH!

EDCC / Monthly Electronic 
r n C C y Opportunities Survey
Every month, in the privacy of your home, you can 
weigh and compare the nationwide opportunities 
offered by all the top electronic firms (Both “Giants” 
and “Comers”).
Cadillac Associates represents over 500 electronics 
firms who have openings ranging in salary from 
$6,000 to over $50,000.
You know better than anyone else when the right 
time comes for you to move. Cadillac, the nation’s 
largest placement service, does not pressure anyone 
who requests the monthly survey. When the time is 
right, you contact us.
Both the survey and/or our Completely Confidential 
placement service are available to you. Absolutely 
Free of Charge either through our Chicago office, or 
our West Coast subsidiary Lon Barton Associates, 
3275 Wilshire Boulevard, Los Angeles. Client com­
panies pay our expenses
For your free survey, each month listing America’s 
best electronic jobs, send your name and home ad­
dress to:

LON D. BARTON

Cadillac 
Associates, Inc.* 
1* imi IMìim (14*. Olle.«. 1, lllin.il 

F I.mel 4 «4M
'"Whert More Executive« Fusd-Their Positions 

Than Anywhere Elee In The World."

Blood pressure is automatically measured by 
model 16B automatic sphygmomanometer. It 
detects diastolic and systolic pressure without 
restricting use of the wearer’s hands. Accu­
racy is within 1%. Output may be monitored 
by pen recorder or telemetry transmitter.

Systems Research Laboratories, Inc., Dept. 
ED, 500 Woods Drive, Dayton 32, Ohio.
Price: $6,850.

Photoelectric Control 696

For military as well as industrial applica­
tions, photoelectric controls consist of a power 
supply, amplifier and control relay in one unit. 
They can be used in conjunction with the 
firm’s photoelectric readers. Transistorized, they 
are designed for long life and ease of main­
tenance.

Melpar, Inc., Dept. ED, 3000 Arlington 
Blvd., Falls Church, Va.

MINIATURE INDUCTORS STILL TOO BIG?
This Iso 

Wfí-WEt 
Ductor

i»«: j

try the new WE DUCTOR for size
— the smallest inductor immediately available 
to the engineer with a complete set of values 
front 0.10 /zh to 1000 /zh. Meets Mil Spec. 
MIL C 15305 B.
For complete engineering data, write to Dept. 
WW A, or phone 464-9300.

550 SPRINGFIELD AVENUE, BERKELEY HEIGHTS, N. J.
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REC's INDUSTRIAL 
TEMPERATURE PROBES

For um in Cryogenic fluids 
Corrosive fluids

Fluids in high 
pressure processes

Model 171 series resistance temperature sensor is designed for a 
wide variety of industrial applications—wherever temperature 
measurements of liquids or gases in pipes, 
desired.

The miniature, pure platinum wire element is 
strain free. Temperature range is —435* to

ducts or tanks are

fully supported and 
+700’ F. Stability

is 0.2 e F. or better. Response time is 0 75 sec. Operating pres­
sure is up to 5,000 psi. 

For full information write

ROSEMOUNT

ENGINEERING
COMPANY
4900 West 78th Street • Minneapolis 24, Minnesota

SPECIALISTS IN TEMPERATURE AND PRESSURE MEASUREMENTS

CIRCLE 176 ON READER-SERVICE CARD

Call for 
Swenson
Custom Molders of Thermoplastics

Investigate the economics of injection 
molding.
Your product can be given consumer 
appeal, and by eliminating costly 
machining and finishing operations — 
we’ll save you money!
Today's molding resins are many and 
varied and adapted by us to suit your 
requirements. Countless industrial and 
consumer products are being success­
fully injection molded — from tiny 
gears and bearings to large cabinets 
and housings — at cost savings over 
other methods of manufacture.
Our skill and know how are ready to 
help you choose the right material 
and plan your requirements. We'll 
then build the molds and injection 
mold your products.
Submit prints, sketches or samples 
for engineering advice and quotation.
Write far literature. Call Swenson for 
custom molded plastics services no 
other company can match.

wenson co., me 
e e r i n g in Plastic: 

554 Elm Street, Kearny, New Jersey
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PNP Germanium Transistors 663
In TO-36 package. These pnp germanium 

transistors have a beta range of 20 to 70 at 
5 amp Ic and a BV,I10 range of 40 to 100 v. They 
have 150-w power dissipation, 0.5 C per w ther­
mal resistance and 100 C junction temperature. 
Type designations are 2N173, 2N174, 2N277, 
2N278, 2N441, 2N442, 2N443, 2N1099, 2N1100, 
2N1358 and 2N1412.

Semi-Onics, Inc., Dept. ED, 4 Broadway, 
Lowell, Mass.

Silicon Cartridge Rectifiers 697

Complete line of kilovolt silicon cartridge 
rectifiers is offered. Axial-lead, cylinder types 
consist of 14 LT models, LT1121 through LT- 
1138; five JEDEC models, 1N1730 to 1N1734; 
and 12 JEDEC models, IN2374 to IN2385. 
Fuse-clip types LN1133 to INI 149 have fer­
rule terminals. Axial-lead rectangular types 
LT1221 to LT1238 and lateral-lead rectangu­
lar types LT1321 to LT1338 provide to 10 kv.

Ling-Temco-Vought, Inc., Dept. ED, P. O. 
Box S-l, Anaheim, Calif.
P&A: $8.80 to $81: stock.

Magnetic-Tape Units 651
Two types of tape units are designed for use 

with IBM solid-state computers. The 729 VI 
reads and writes at speeds to 90,000 characters 
per sec and can be used with computers from 
7070 to 7090. The 729 V operates at 60,000 
characters per sec and can be used with sys­
tems ranging from the 1401 to the 7090.

International Business Machines
Data Processing Div., Dept. ED, 112 
Road. White Plains, N. Y.
P&A: $950 and $750; 9 to 12 months.

E.
Corp., 
. Post

Cathode-Ray Tube
Rugged construction of type WX 4545 

ode-ray tube withstands an acceleration 

530
cath- 
level

of 20 g from 55 to 500 cps and vibration of 
0.120 in. at double amplitude from 5 to 55 cps. 
Diameter is 7 in., deflection angle is 70 deg 
and neck diameter is 7/8 in. Anode operating 
voltage is 8,000 v.

Westinghouse Electronic Tube Div., Dept. ED, 
P. O. Box 284, Elmira, N. Y.

Designed

/or Electronics
Production

THE SIPPICAN WELDER obtains re­
producible, controllable weld operations for 
precision electronic packaging.

Complete control of machine variables 
is attained by means of a fully regulated 
power supply and preset pressure & energy 
settings. No adjustment of electrodes, 
heads or power settings is required at the 
weld stations.

THE SIPPICAN WELDER offers com­
plete interchangeability of unique plug-in 
heads, both vertical and pincer, with any 
Sippican power supply. Weld heads feature 
low inertia, exact electrode alignment, and 
precise, spring-controlled pressure, combin­
ed with low spring rate for minimal change 
of electrode pressure during welding motion.

Direct coupling of heads to a highly 
efficient pulse transformer eliminates the 
varying impedance of high-current cables 
and provides shortest weld pulse (1 to 1 ’/4 
milli-sec), with identical delivered weld en­
ergy from any Sippican power supply.

For further information 
write for complimentary catalog . .

THE sippican CORPORATION

MARION • MASSACHUSETTS

. . Originators of welded electronic packaging 
(Patent No. 2,911,572).
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AMERICAN 
MOLDED 

X

BOBBINS I COIL 
FORMS

NEW PRODUCTS

Trimmer Potentiometer 682
Your coil winding can be more efficient 
by using American Molded Nylon Bobbins 
with these exclusive features:

INSULATED LEAD SLOT 
Automatically insulates start of lead as 
an integral part of the bobbin 
Eliminates washers or manual taping of 
leads 
Adaptable to automatic coil winding 
Leading machine manufacturers have 
automatic winding equipment to utilize 
this feature
Permits uniform winding traverse No 
wire distortion due to tape bulge

INSULATED LUGS 
Fully insulated on all sides 
Eliminates taping 
Withstands over twelve pounds pull 
Adaptable to most coil forms and bobbins 
Forward your blueprints or sample 
coils to us for our engineering de­
sign suggestions.
Send for samples and catalog of our 
complete line of bobbins and coil 
forms.

For military applications, the square trimmer 
potentiometer weights 3/4 g and is rated at
1/2 w at 50 C, derating to zero at 
Resistance range is 100 ohms to 20 K 
to 105 C. Temperature coefficient is 
per deg C. Resistance tolerance is

Techno-Components Corp., Dept. ED, 
Parthenia St., Northridge, Calif.
Price: less than $3.

Rate Gyro

American Molded Products Company
DIVISION OF AMERLINE CORPORATION

2721 WEST CHICAGO AVENUE CHICAGO 22, ILLINOIS
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EXCEPTIONALLY

105 C. 
at —55 
50 ppm 
±10%.

18232

687

Hermetically sealed rate gyro type RG34-

PRECISION 
RESISTANCE 
WELDING 
EQUIPMENT -

TWEEZER

SMALL PARTS BY 
THE MILLIONS

Special Purpose 
Welding Machines 
. SEMI CONDUCTOR EQUIPMENT 
• BUTT WELDERS 
. CONTACT WELDERS 
. ASSEMBLY MACHINES

SEMI-AUTOMATIC 
CONTACT 

WELDING MACHINE

HIGH 0 y
0103-1 provides output up to 50 v for use 
without additional amplification. Dual wipers 
on output pot provide low contact resistance 
through shock and vibration. Starting time is 
2 sec; assembly withstands shock to 100 g.

Humphrey, Inc., Dept. ED, 2805 Canon St., 
San Diego 6, Calif.

. . . which feeds, welds and cuts 
off contact material automatically — 
all in one operation. Tweezer Weld 
has complete design facilities for 
special purpose welding equipment, 
and facilities available for producing 
parts for your special needs on a 
production basis at our plant.

BENCH MOUNTED STORED 
ENERGY WELDER

SERIES

Fr»q.

QUARTZ CRYSTALS

This group of Hi^h Q quarts crystals illus­
trates Bliley capability and quality. Each type 
meets extraordinary stability requirements in 
actual service . . . from time base reference to 
satellite equipment.

BG61 AH

Electromechanical Chopper 684

BO93A

1.5 x 10«

BO11AH-5 BO61AH BG61AH-5

2.5 me 3 me 5 me 5 me

4.5 x 10* .5 x IO* .5 x 10* 2.5 x 10«

Mti »IM TW5 low friction welding head
Stored energy panel 
capacity
Discharge time of 
second
Permits welding of

of 80 Watt second

0.0008 to 0.0012

difficult materials

Theae unusual characteristics are achieved with gold-plated, optically 
polished crystals, vacuum mounted in glass, to insure minimum long 
term aping.

Additional details are given in Bulletin 547 . . . sent on request.

if you buy quality

BLILEY ELECTRIC COMPANY
UNION STATION BUILDING • ERIE, PENNSYLVANIA
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Less than 1/2 cu in. in volume, model 46
electromechanical chopper weighs 20.5 g. Noise 
is 0.65 ^v ™3 at 400-cps, 100-ohm load. It 
withstands 100-g shock, temperatures from
-65 to +100 C. Insulation 
rms at 400 cps or 200 v de. 
tion life is 2,000 hr.

Airpax Electronics, Inc., 
bridge, Mass.

withstands 145 v 
Continuous opera-

Dept. ED, Cam-

. . . copper, silver, tungsten, etc. 
Reliable welds without discoloration, 
deformation, metallurgical change 
Welding head interchangeable for in­
creased pressure (TW3 head), or for 
hard-to-get-to assemblies (Plier type 
electrode)
Cemplete line cf bench heads and cm- 
trals available for varied purposes

Cedar Grove, New Jersey
CIRCLE 191 ON READER-SERVICE CARD

ELECTRONIC DESIGN • October 25, 1961



World's most popular ultrasonic cleaner 

DI SON TEGRATOR® 

ULTRASONIC CLEANER
The fastest, highest quality method 
of soil disintegration ever devised!

LOWEST PRICED 
ULTRASONIC 
CLEANERS SOLD 
ANYWHERE!

FULL 1% GAL. Model - Only $219.95 
Ceo^art th«w tw prices wit* cempetiti«! ««Hit.

TANK COMMIT«
OMWOIOMS Mid

SU'l.lK'w.4’0 I »»»1

Only Ultrasonic Industries offers:
• Free 5 day trial. Money refunded (less 
shipping) if not satisfied
» Choice of 7 beautiful colors
• Free 5 year service contract
• Free 32 page illustrated User’s Refer­
ence Guide
• Immediate delivery from stock
Ask for flat.» and puces of SONit'Zer Ultrasonic 
Cleaning Chemu als.

See your dealer or order direct from 
factory Shipping charges free if 
check is enclosed wit* order!

■ • OEPT.s ED-1041 — — — •
Ultrasonic Industries 
Ames Court, Engineers Hill, 
Plainview, LI., N. Y
Please ship the items checked below to:

I understand that my money will he re­
funded if not completely satisfied after 
5 day trial.
(" check enclosed (freight prepaid) 
□ bill me rated firms only) n C0 0.

ultrasonic industries-/
Ame* Cour! Engineers Hill, PU nview L I , N Y.

0 V 1-2000
California 495? K Diego "Br 6 5551

Linear Accelerometer 693

Gram Electrobalance 588

Often, in the manufacture of formed 
wire parts it is more economical to 
form these parts from wire already 
electroplated than it is to plate the 
formed pieces after manufacture... 
Our facilities for continuous electro­
plating are regarded as the largest 
in the field All our plating is con­
sistently uniform and well-bonded 
to the base wire... Consult us about 
any specific electroplating problem.

Write for latest brochure.

SIGMUND COHN MFC. CO.. INC.

121 SOUTH COLUMBUS AVENUE. MOUNT VERNON N Y

Range is ±7.5 to ±250 g. Gas-damped model 
A514TC strain-gage accelerometer provides rel­
atively constant damping from —65 to —250 F 
without heater jacket. In a ±100-g range, 
frequency response is flat from static to 
2,100 cps. Full-scale output is ±20 mv at 5 v.

Statham Instruments, Inc., Dept. ED. 12401 
W. Olympic Blvd., Los Angeles 64, Calif.

Vltimate precision of this new unit is 0.1 /ig. 
While weighing, the units precision is 10 parts 
per million of total load. Loops A and B give a 
total range of 0 to 1000 mg to this unit. The 
weighing chamber is 6 x 8 x 3-3/4 in. overall 
and can be removed for remote location.

Cahn Instrument Co., Dept. ED. 14511 Para­
mount Blvd., Paramount, Calif.

Ruby Rod 661
With sapphire overlay. For applications in 

laser optics, ruby rod has increased capture 
cross section and conduction-cooling area. The 
overlay can be furnished in the form of a 
buildup of the sapphire on the ruby rod: it 
can also be furnished as a sapphire rod. drilled 
lengthwise with an optically polished inner 
diameter.

Valpey Crystal Corp., Dept. ED, 1244 High­
land St., Holliston, Mass.

Differential Preamplifier 492

Floating and narrowband differential de 
preamplifier 459 C/N extends digital voltmeter 
range to 1 pv de and provides stable amplifica­
tion in the presence of high common mode 
noise and hum. Isolated input can be floated 
up to ±300 v. Fixed gains cover —10 to —1000 
in five steps.

Cohu Electronics, Inc., Kin Tel Div., Dept. 
ED, 5725 Kearny Villa Road, San Diego 12, 
Calif.
P&A: $1,475; 1 week.

SIG MU Mb COHN CORP OF CALIFORNIA • 151C N Maple St., Burbank. Cal

CIRCLE 183 ON READER-SERVICE CARD

i *

Compact, low-power-con­
sumption, precision ovens for 
crystals, components, circuitry. 
Write for Data Sheets SI and 
SI 25. James Knights Com­
pany, Sandwich, Illinois.

JAMES 
KNIGHTS 

CRYSTAL AND 
COMPONENT 

OVENS

CIRCLE 182 ON READER-SERVICE CARD
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NEW PRODUCTS
Power Transistor 680

WITH
501 Spray Etch*Model

Air Damping System 691
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YOUR

PRIVATE

LINES

677Shaft Encoder Translator
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used in 
ing and 
justable 
force is 
units.

DC-5MC 
5" Scope '460
Kit $79.95
Wired $129.50 20.000 Ohms/Volt

V0M #565
Kit $24.95
Wired $29.95 Peak-To-Peak VTVM 

#232 & tUni-Probe?' 
Kit $29.95

Wired $49.95

Dual-channel shaft-encoder translator model 
X-118 converts the gray code outputs of two 
13-bit photoelectric shaft encoders into binary- 
coded decimal which is converted into visual 
decimal displays of input azimuth and eleva­
tion angles. Conversion cycle is 14 p.sec.

Harvey-Wells Electronics, Inc., Dept. ED, 14 
Huron Drive, Natick, Mass.
P&A: $6,000; 30 days.

Solve
Your etched product equipment 
requirements with

Tech-Ohm Electronics, Inc., Dept. ED, 36-11 
33rd St., Long Island City 6, N. Y.
Availability: stock.

For: • Printed Circuit Etching
• Chemical Machining
• Nameplate Etching
• Decorative Etching
• Chemical Engraving

The CHEMCUT equipment line includes 
a model suitable for your lab or line 
production.

Want
to cut your operating costs and im­
prove the quality of your product? 
Write now for data and name of dis­
tributor near you.

ELECTRONIC DESIGN • October 25, 1961

Low-silhouette 3-amp power transistors are 
made for driver applications requiring low 
values of ICBO. Group includes five units 
(2N2137-2N2141) with de gain of 30 to 60, 
and five (2N2142-2N2146) with gain ranging 
from 50 to 100, at collector currents of 0.5 
amp. The ICB0 is 50 pa max at collector-base 
voltages of 2 v, and 5 ma max at 30 to 90 v.

Motorola Semiconductor Products Inc., Dept. 
ED, 5005 E. McDowell Road, Phoenix, Ariz. 
Price: $1.20 to $10.25 ea, 100 up.

¡When employment information is obtained through ELEC­
If ROX1C DESIGN, it’s sent direct to your home, so that only 
[you and one prospective employer at a time know about it You 
un conduct your employment campaign privately—as il should 
li'e conducted. ____PRECISION METERS

Catalog Available
If your operation demands accuracy to 1/lb of 1% 
you need this AMF Catalog, which includes speci­
fications, sizes and weights ’if Frequency and Volt 
Meters for test, research, industrial, military and 
government use.
AMF Meters are rugged. They compensate for practi­
cally any temperature and environment. They can 
be tailored to your requirements or are available 
immediately from stock. Send today for your 
Catalog! Address Department D. Use the Career Inquiry Service Form, and the Reader Service 

Card when job hunting. They’re your private lines to employ­
ment opportunities ... another service tor you from 

ELECTRONIC DESIGN.

This is why every Reader Service Card 
reserves a line for your home address, and 
why circled numbers are detached from 

Career Inquiry Service Forms sent to companies. 
t You can apply for many jobs

simultaneously . . . only you will 
know how many.

system stabilization, vibration damp­
time delay. Damping constant is ad- 
to 2 Ib-in. per sec. Maximum tension

4 lb in two-way and pull-damping

KITS & WIRED
Reliability... accuracy, versatility, ruggedness, 
stability, all the factors that mean professional 
performance—are yours in EICO test equipment. 
How does EICO do it for such modest prices? 
Specialized engineering and manufacturing 
know-how, since 1945.

Permanent-Magnet Material 678
With 1,400-oersteds coercive force. Desig­

nated Alnico VIII, the permanent-magnet ma­
terial has an energy product of 1.2 million. 
Temperature coefficient is low. It is suitable 
for periodic focusing of traveling-wave tubes 
and for applications where short magnetic 
lengths are required.

Indiana General Corp., Indiana Steel Products 
Div., Dept. ED, Valparaiso, Ind.

Tolerances are 0.0002 in. or closer. Called 
the Airpot, the air damping system can be

YOU SAVE ON
PRODUCTION & LAB

J TESTING

FICO

3300 N. Blvd.Dept.

See the 41 additional
EICO instruments helpful 
for your lab and line work ~ 
Write for free catalog and name 
of neighborhood Distributor

American Machine & Foundry Company
17 01 N. Royal Street, Alexandria, Virginia



NOW' AVAILABLE !
PRECISION NOISE TEST EQUIPMENT

LOW FREQUENCY 
GAUSSIAN NOISE 

GENERATORS
This Instrument combines 
1% accuracy and simplicity 
of operation to generate 
random signals for labora­
tory and systems evaluation.

FREQUENCY SPECTRUM

ACCURACY:

BANDWIDTH:

ACCUBACY:

. .. Model 100- A: D.C. to 27 cps 
Model 100- B: D.C. to 500 cps

...Gaussian to within 1% with rms output 
voltage regulated to within 0.1 db

AMPLITUDE 
DISTRIBUTION 

ANALYZER
MODEL 200

This instrument provides 
e convenient means of 
accurately measuring the 
amplitude probebility 
distribution of complex 
or random signals.

15.000 cpi
Probability distribution analyzed to

For additional information write

AUTOMATION LABORATORIES INC.
V I 179 LIBERTY AVE MINEOLA L I NIW YORK • Plon»«r 1-6544

I
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WALK-IN 
OVENS J

Shipped set up
merely uncrate
and connect

Thorough factory testing assures immediate 
operation No installation crews or plant tie up 

• High velocity recirculating blowers

• Greater heat input

♦ Adjustable louvres for balanced

including a

laboratory, bench, 
cabinet and 
custom-built units.

to select the right oven 
for your application

combustion safety devices 

Indicating temperature controller 

Factory tested and calibrated

Spec ia lists tn Heat Process Equipment
I Itti I GRIEV’E-HEXDRY COMPANY. Inc.
I ■■ I 1331 N. Elston Avo., Chicago 22, Illinois
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Communications Receiver 689

Try it with

Universal communications receiver has two 
plug-in converter strips for operation from 
108 to 152 me and from 225 to 400 me. An 
amplified and delayed AVC circuit holds audio 
output constant to 3 db from 5 mv to 0.2 v. 
Output is 1 w into 600 or 8 ohms.

Erco Radio Laboratories, Inc., Dept. ED, 637 
Stewart Ave., Garden City, N. Y.

Snap-Action Switch 669
For extreme environments, type 65 snap­

action switch withstands corrosive atmospheres, 
excessive moisture, temperature extremes and 
meets immersion test requirements of MIL­
E-5272. Rated at 10 amp at 30 v de or 120 
v ac, it measures 0.320 x 0.850 x 11/16 in.

Illinois Tool Works, Inc., Licon Div., Dept. 
ED, 6615 W. Irving Park Road, Chicago 34, 
Ill.

Heat-Sink Wafers 675
With tight tolerances. Gibsotronic pressed- 

powdered metal or punched-metal sheet heat­
sink wafers match the coefficient of expansion 
of silicon wafers. Pressed-pow’dered metal wafer 
compositions include silver-tungsten and moly- 
nickel ; punched types include pure tungsten, 
molybdenum or nickel-iron.

Gibson Electric Sales Corp., Dept. ED, Del­
mont, Pa.

Metal-Film Resistors 694

Rated at 1/4 and 1/2 w, metal-film resistors 
are 0.300 and 0.475 in. long, r°spectively. Range 
is 25 ohms to 500 K. Temperature coefficient is 
100 ppm per deg C, standard; ±50 or ±25 
ppm can be supplied. Standard tolerance is 
±1%; ±0.5%, ±2% and ±5% can be fur­
nished.

American Components, Inc., Dept. ED, 8th 
Ave. and Henry St., Conshohocken, Pa.
P&A: $0.45 up; stock.

CUT ’N’ STRIP 
Trial Kit

STABILENE Cut ’N’ Strip 
Trial Kit contain«:

1. 2 sheets STABILENE Cut ’N’ 
Strip Film (NR136-2). 2. Dual­
Purpose Drafting Pencil (holds 
both lead and cutting blade). 
3. Complete Instructions. 4. 
Brochure: “Preparing Printed 
Circuits on STABILENE Film."

Have you heard about Cut ’N’ Strip — the remarkable new 
method for preparing printed circuit masters? If not, you’re 
in for a revelation. Cut ’N' Strip is far and away the easiest, 
and one of the most accurate methods of preparing printed 
circuit masters. With Cut ’N’ Strip, there’s no ink to run — 
no tape to stretch, shrink, pile up, or pull away on curves. 
What’s more, Cut ’N’ Strip eliminates many time-consuming 
photographic steps. In some cases, you can skip all inter­
mediate photography.

There are three steps to the average Cut ’N’ Strip opera­
tion. First, a rough layout is drawn in pencil on the back of 
a sheet of Stabilene® Cut ’N’ Strip Film. Next, the film 
is turned face up and the lands and runs are cut in the film’s 
transparent (but actinically opaque) surface using a special 
cutting tool. Finally, portions of the surface coating are 
peeled away with a knife or tweezers. For a negative, you 
would peel inside the outlines. For a positive, you would peel 
away everything but the circuit paths. For corrections, un­
wanted lines are simply filled in with K&E Opaquing Fluid, 
new lines recut, and peeled similar to the original coating.

Stabilene Cut ’N’ Strip Film yields sharp outlines for 
crisp reproduction, and can be exposed directly onto the 
laminate.

Is this remarkable new printed circuit process for you? 
We’d like to offer you a really practical means of finding out. 
To do so, we’ve compiled a complete Cut ’N’ Strip Trial Kit 
containing everything you need to make a few trial masters. 
Using the kit, you’ll be able to see for yourself what Cut ’N’ 
Strip has meant to so many in terms of greater speed, accu­
racy, and savings. To get your kit, simply fill out and mail 
the coupon below.

KEUFFEL& ESSER CO.
NEW YORK • HOBOKEN, N. J. • PHILADELPHIA • DETROIT • CHICAGO • MILWAUKEE 
ST. LOUIS - DALLAS • DENVER • SAN FRANCISCO • LOS ANGELES • SEATTLE • MONTREAL
["kiUFFEL & ESSER CO., Dap*. ED-10 Habokan, N. J.

< Please send me a Stabilene Cut ’N’ Strip Trial Kit. I enclose 70< J
• (coin, check, or money order) to defray cost of materials and I
| handling. |
| Name A Title:_____________________________________________   |
I Company & Address:________________________________________ I
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DIALCO Tele-Strip No. TS 4220. 
Accommodates 20 DIALCO Lens 
Cap Assemblies (Series 402-). 
Convex or dome lens; 6 colors.

T-2 BULB 
with telephone 

slide base;
6-60 volts

No. 70428-XP10-1131

(Bacii mounting, in 
9/16" clearance hole)

No. 135-428-1431

TELE-STRIPS 
(MULTIPLE LAMP INDICATORS)

For switchboards and other applications 
requiring multiple indication with T-2 lamps.

DIALCO Tele-Strips are available in several styles, and in 
sizes to accommodate from 2 to 20 lampholders per 

strip. Choice of Lens Caps and Colors, or less lens caps 
for use with designation cards. Also: Tele-Strips made to 

specifications. Submit problem for recommendations.

INDICATOR LIGHTS

(Front mounting, in 
11/16" clearance hole)

FOR WARNING, SIGNAL AND READOUT APPLICATIONS
Two complete Series: For mounting in 9/16" and 11/16" 

clearance holes. Wide choice of lens styles and colors. 
All assemblies are available complete with lamp. 
Samples on Request at Once — No Charge

For complete data, request 8-page Catalogue L-164.

DIALCO
PILOT LIGHTS 

"The Eyes of 
Your Equipment"

Foremost Manufacturer of Pilot Lights 

dirlicht 
CORPORATION

46 STEWART AVENUE, BROOKLYN 37, N.Y. • HYadnth 7-7600
CIRCLE 192 ON READER-SERVICE CARD

guaranteed offset 50uv 
-20° C to 85° C

SOLID SI ATE
S\\ ITCH

• 1.5 pf to ground.
• 5 mv switching transient.
• DC to 10 KC gating frequency.
• No isolated drive signal required.
• Source impedance — 0 to 10 K ohms.
• All welded construction.
• 0.29 cubic inches — 6 grams

Available in SPST and DPST versions.

Alpha-Tronics Corp
1Q33 ENGRACIA TORRANCE, CALIF. FAIRFAX 0-1922
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NEW PRODUCTS
Battery-Powered Motor 698

AUGAT

for TO-3 
Transistors 
or Diodes

HEAT DISSIPATORS 
FOR 

POWER TRANSISTORS

699
Augat’s new Heat Dissipators utilize 
a minimum of space and still offer 
the large radiating surfaces needed 
for maximum transfer of heat. All 
Augat dissipators feature a parallel, 
open-fin construction assuring low 
thermal resistance. They are readily 
adaptable to forced air cooling for 
even lower resistance.

Speed variation is 2% or less. Model DBM2- 
XA 9-v battery-powered motor has a governor­
regulator with a constant torque at 2,050 rpm. 
For applications requiring greater speeds, the 
governor unit can be removed to provide up 
to 5,000 rpm.

Jonard International Corp., Dept. ED, 624 
Madison Ave., New York 22, N. Y.

Teflon Wire ) 594
Types K, KK, and KT wire are insulated with 

Teflon 100 FEP. The Teflon insulation offers 
exceptional heat resistance up to 200 C, good 
weatherability, toughness and strength. The 
wire meets Mil spec W-16878D.

Phalo Plastics Corp., Dept. ED, Shrewsbury,
Mass. I for TO-36

| Transistors

Synchro and Resolver Tester 672
Performs seven tests automatically on 60 

and 400-cps resolvers and synchros sizes 8 to 
37. Suitable for military inspection procedures, 
model CO5 9114 synchro and resolver tester 
offers the following readout accuracies: error 
from electrical zero, ±30 sec; total null volt­
age, ±3%; transformation ratio, ±0.2%; 
phase shift, ±1%.

General Precision, Inc., Kearfott Div., Dept. 
ED. Little Falls, N. J.

Spectrum Analyzer

I Augat Heat Dissipators are manu- 
Broadband spectrum analyzer measures pow- factured in three styles to accornmo_

er and coverage of radio and transmitter jam- date the To.3 TO_36 and 2N-IO15
ming signals. Using high-powered jammer transistors or their equivalent, 
transmitters, a sample of the rf energy is re- I 
duced by 40 db, delivered to the analyzer, and I Write for Bulletin No. HD-261
further diminished within the analyzer. The I which describes this new line in full
resulting diode current, shown on the meter, I detail,
is calibrated from 0 to 350 w.

General Mills, Inc., Electronics Group, Dept. AUGAT BROS., INC. 
ED, 1620 Central Ave., Minneapolis 13, Minn. | 31 Perry Avenue. Attleboro. Mass.
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Fast, accurate, easy to operate and a breeze to set up. For
example, just change a dial setting to change your wire
length. This is the machine that companies the country over*
are using to reduce their wire preparation costs.

Infrared Detector

NYLATCH-
695

THE EUBANKS
LATCHES FOR INDUSTRY AUTOMATIC

® PUNCH A STANDARD HOLE
® PUSH IN GROMMET - CAPTIVATED!
® PUSH IN PLUNGER - CAPTIVATED!
® PUSH TO LATCH - PULL TO UNLATCH.

Indium-antimonide, thermoelectrically cooled 
infrared detector can be used in the region of 
1 to 6 microns without complex gas or liquid 
cooling systems. Cooler power requirement is 
2.5 amp at 2 v; operating temperature is —78 
C. Resistance is 25 to 50 ohms and time con­
stant is less than 10 • sec.

Radiation Electronics Co., Dept. ED, 5600 
Jarvis Ave., Chicago 48, Ill.

Tubular Capacitor 681
Range is 10 to 1,000 pf. Designed to meet 

MIL-C-11015, the Glennite CT10 tubular ca­
pacitor is now offered with weldable gold- 
flash dumet leads. Temperature range is —55 
to +150 C. Length is 0.255 ±0.0 in., and diam­
eter is 0.95 ±0.003 in.

Gulton Industries, Inc., Dept. ED, 212 Dur­
ham Ave., Metuchen, N. J.

WIRE STRIPPER

• Speeds up to 8,000 pieces per hour
• Single conductor wire, solid or stranded 

(and some types of shielded and coax)
• Lengths from I inch to 50 feet (or longer)
• Wire sizes from 10 to 32 AWG
• Stripping of Teflon-, nylon, fiber glass, vinyl, 

etc. without damaging the conductor

We'll send you a list of users and an illustrated brochure
if you'll drop us a line. ® Du Pont'» regi»t«red trodemark

Nylatch is a positive interference type fastener 
... thoroughly tested for rugged, dependable 
service. It will not unfasten under the severest 
conditions of impact or vibration, yet may 
easily be opened and closed 30,000 times 
without appreciable loss of holding power.
Nylatch is being used to replace all manner of 
latches, captive screws, stud fasteners and 
spring clips.
Here are only a few of the hundreds of dif­
ferent uses for Nylatch: Electronic chassis; 
securing printed circuits; luggage; access 
doors; any type of removable panels; cabinets; 
neon signs; tool kits; and many more.
Perhaps one of these uses reminds you of an 
application that will help you cut costs.

Flow-Sensing Monitor 666
Petroleum products manufacturing is a typ­

ical application of model 2 PMRC monitor 
and the positive-displacement meter transmit­
ter also offered. Monitor stops the delivery of 
fluid through meter if the flow rate drops 
below a pre-determined rate. The meter trans­
mitter is a dpst switch.

Murdock Associates, Dept. ED, Tulsa, Okla.

Eubanks engineering company
260 North Alien Avenue, Pasadena, California
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Various head configurations are available; the 
easy-grip, the mini-grip and the tamper-proof 
shown above.

Write today for sample and literature:

THE HARTWELL CORPORATION
9035 VENICE BLVD . LOS ANGELES 34. CALIF.

BRANCH OFFICES: • CHICAGO • CLEVELAND • FORT 
WORTH • HACKENSACK • SEATTLE • WICHITA
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Microammeter 690

High-sensitivity microammeter series HSR
is capable of reading 2 pa full scale and has 
ranges extending to 20 pa. Meeting MIL-M- 
10304, it can be used for test equipment, mag­
netic sensing measurements, null detection, 
electrolysis and light density measurements. 
Accuracy is ±2% of full linear scale.

DeJur-Amsco Corp., Instrument Div., Dept. 
ED, Northern Blvd, at 45th St., Long Island 
City 1. N. Y.

Got a glass problem?
T.H. GARNER COMPANY
IS DIFFERENT
We machine-draw tubing 

to your new dimensions and 
ship in a matter of hours.

If your problem can be resolved by new dimen­
sions (O.D., l.D., length) or tolerances, call us 
today for service.

Our own glass tube drawing facilities running 
24 hours a day give us the flexibility to handle 
a variety of changes quickly.

Your job is immediately assigned to one of 
several drawing and cutting systems guaranteed 
to produce the best quality and yields.
Garner capacity for millions of parts weekly is 
built on routine manufacturing to many dimen­
sions in many glass types. Our quality is based on 
in-plant designed equipment. We can give you 
tolerance control 366 days a year.
Reliability? Our rejection rate on over a billion 
parts shipped is less than Vs of 1% by actual 
count.

Send for Complete Data.
T.H. GARNER COMPANY 
177 S. Indian Hill Blvd., Claremont, Calif. 
NAtional 6 3526
Serving the electronic and instrumentation 
field» since 1953
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microwave memo ¡

Sperry extends 3O-day delivery 
to cover ECM and augmenter TWT’s

operating in L, S, and X bands
In a dramatic extension of its capa­
bility for delivering high-performance 
microwave tubes on short notice, 
Sperry Electronic Tube Division has 
added three system-proved traveling 
wave tubes to the list of those avail­
able in 30 days. Included in the move 
are tubes operating in L, S, and X 
bands. They cover a frequency range 
1.1 to 11.0 kMc.

APPLICATION FLEXIBILITY
The tubes in this series are par­

ticularly suited to application in aug- 
menters and ECM equipment. The 
inherent broadband characteristic and 
unusual ruggedness of these PPM fo­
cused tubes makes them unusually 
versatile in airborne applications. A 
full course of MIL and environment 
tests, as well as considerable in-sys- 

tern experience have verified these 
characteristics.

INCREASED POWER POSSIBLE
Although these tubes nominally op­

erate in the 1-2 watt power output 
range, optimum tuning can increase 
power to as much as 5 watts. A high- 
mu control grid adds to the versatility

-30 -20
INPUT POWER (0BM)

o “ 
-40

Drive characteristics at mid-band for a 
typical Sperry ECM/augmenter TWT. 

of these tubes by allowing remote 
switching, modulation control and 
gain adjustment.

SYSTEM DESIGN SIMPLIFIED
Use of these Sperry tubes greatly 

simplifies system design problems. 
Low voltage and high gain reduce 
power supply requirements. Applica­
tion is further simplified, since ambi­
ent cooling is sufficient in most appli­
cations and the tubes may be mounted 
in any position.
For FREE technical information on these 
Sperry Traveling Wave Tubes, write to 
Section 502, Sperry Electronic Tube 
Division, Gainesville, Florida.

The L-Band tube is priced at $1,900., 
the S-Band tube at $2,195., and the 
X-Band at $2,540.

For application assistance and quo­
tation, consult your nearest Cain & 
Co. representative. His address and 
phone number appear in the adjacent 
column.

Inquire about 
Sperry Tubes 

from these 
convenient 

Cain & Company 
offices

REGIONAL OFFICES

Burbank, California 
2615 W. Magnolia Blvd. 
VI 9-6781

Great Neck, Long Island, 
N. Y.
260 Northern Boulevard 
HN 6-0600

Chicago 45, Illinois 
3508 Devon Avenue 
OR 6-9500

St. Petersburg, Florida 
410 — 150th Avenue 
Madeira Beach Prof.Bldg. 
391-0151

DISTRICT OFFICES

Boston, Massachusetts 
Phone VO 2-5330

Philadelphia, Pennsylvania 
Phone VI 8-1700

Washington, D. C. 
Phone EX 3-7587

Dayton, Ohio 
Phone RO 7-8661

Dallas, Texas 
Phone BL 5-2050

Albuquerque, New Mexico 
Phone 268-5300

San Francisco, California 
Phone YO 8-0995

San Diego, California 
Phone HU 8-0665

FREQUENCY (KMC)

A typical saturated power versus 
frequency curve for an L band Sperry 
TWT.

ELECTRONIC 
TUBE 

DIVISION
GAINESVILLE, FLA. / GREAT NECK, N. Y. 

SPERRY RAND CORPORATION

Seattle, Washington 
Phone MA 3-3303

ELECTRONIC 

TUBE 

DIVISION
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MICROWAVES

Serendipity
A late-to-arrive item concerning plasma 

amplifiers (see article on facing page) per­
haps illustrates why some people are habitu­
ally “shot with luck.” It seems that a travel­
ing-wave tube being tested at Sperry Gyro­
scope Co. was behaving strangely—spurious 
outputs and all that. Instead of trading in 
the tube for a good one, company engineers 
looked into the problem and discovered that 
the oscillations were coming from a small 
quantity of air trapped in the tube that had 
somehow been converted into a plasma. One 
thing led to another and the company is now 
attempting development of plasma amplifiers 
and oscillators along these lines. As usual, 
people who are good turn out to be lucky 
more often than not.

Designers may soon be specify­
ing plasma amplifiers in their 
equipment. These essentially 
circuitless devices appear quite 
promising in broad-band receiv­
er applications. For more details 
read

Progress Reported in 
Plasma Amplifiers .. p 163

Better performance and reliabil­
ity are possible with socketless 
metal-ceramic planar tubes. The 
correct use of these tubes is dis­
cussed in

Application Techniques for Socketless
Vacuum Tubes p 164

A reaction type reference cavi­
ty, a voltage tunable magnetron, 
a new line of coaxial front ends 
and a series of waveguide ther­
mistor mounts head the

Microwave Products p 170
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For your convenience
ELECTRONIC DESIGN 

makes checking 
READER-SERVICE CARD

easier with
FOLD-OUT CARDS POSTAGE WILL BE PAID BY

To use :

Fold out card.

I/eave card folded out, and read 
magazine. No need to turn pages to 
reach card, or to tear out card until 
ready to mail. Circle to your heart’s 
content.

Tear out card with items circled. 
Fill out name and address, and drop 
in mail box. Fold back remaining 
card for future use. ED will process 
your card within 24 hours of receipt.

VIA 
AIR 

MAIL

FIRST CLASS

Now York. N. Y.

ELECTRONIC DESIGN
ONE DAY READERS INQUIRY SERVICE

850 Third Avenue 
New York 22, New York

POSTAGE WILL BE PAID BY

FIRST CLASS

AIR 
MAIL

ELECTRONIC DESIGN
ONE DAY READERS INQUIRY SERVICE 

850 Third Avenue 
New York 22, New York



Compony

Q I Do No De»ign WorkStat*

□ I Do Design Work
□ I Supervise Design Work
□ I Da No Design Work

Zone State

ELECTRONIC DESIGN-ONE DAY SERVICEUSE BEFORE DECEMBER 6. 1961
Nam« Titi«

Zone Slot*Compony Addrm

10 20 30 40 
1 It 21 31 41
2 12 22 32 42
3 13 23 33 43
4 14 24 34 44
3 13 25 33 45
6 16 I« 36 46
7 17 27 37 47
8 18 28 38 48
9 19 29 39 49

50 60 70 80 90
51 61 71 81 91
52 «2 72 82 92
53 63 73 83 93
54 64 74 84 94
55 65 75 85 95
56 66 76 86 96
57 67 77 87 97
58 68 78 88 98
59 69 79 89 99

100 110 120 130 140
101 111 121 131 141
102 1)2 122 132 >42
103 113 123 133 143
104 114 124 134 144
105 115 125 135 145
106 116 126 136 146
107 117 127 137 147
108 118 128 138 148
109 119 129 139 149

150 160 170 180 190
131 161 171 181 191
152 162 172 182 192
153 163 173 183 193
154 164 174 184 194
155 165 175 185 195
156 166 176 186 196
157 167 177 187 197
158 168 178 188 198
159 169 179 189 199

200 210 220 230 240
201 211 221 231 241
202 212 222 232 242
203 213 223 233 243
204 214 224 234 244
205 215 225 235 245
206 216 226 236 24«
207 217 227 237 247
208 218 228 238 248
209 219 229 239 249

250 260 270 280 290 
251 261 271 281 291
252 262 272 282 292 
253 263 273 283 293
254 264 274 284 294
255 265 275 285 295 
256 266 276 21« 29« 
257 267 277 267 297 
258 268 278 288 298
259 269 279 289 299

300 310 320 330 340
301 311 321 331 341
302 312 322 332 342
303 313 323 333 343
304 314 324 334 344
305 315 325 335 345
306 316 326 336 346
307 317 327 337 347
308 318 328 338 348
309 319 329 339 349

350 360 370 380 390
351 361 371 381 391
352 362 372 382 392
353 363 373 383 393
354 364 374 384 394
355 365 375 385 395
356 366 376 386 396
357 367 377 387 397
358 368 378 389 398
359 369 379 389 399

400 410 420 430 440
401 411 421 431 441
402 412 422 432 442
403 413 423 433 443
404 414 424 434 444
405 415 425 435 445
406 416 426 436 446
407 417 427 437 447
408 418 428 438 448
409 419 429 439 449

450 460 470 480 490
451 461 471 481 491
452 462 472 482 492
453 463 473 483 493
454 464 474 484 494
455 465 475 485 495
456 466 476 486 496
457 467 477 487 497
458 468 478 488 498
459 469 479 489 499

500 510 520 530 540
501 511 521 531 54)
502 512 522 532 542
503 513 523 533 543
504 514 524 534 64»
505 515 525 535 545
506 516 526 536 546
507 517 527 537 547
508 518 523 538 548
509 519 529 539 549

550 560 570 580 590
551 561 571 581 591
552 562 572 582 592
553 563 573 583 593
554 564 574 584 594
555 565 575 585 595
556 566 576 586 596
557 567 577 587 597
558 568 578 588 591
559 569 579 589 599

600 610 620 630 640
601 611 621 631 641
602 612 622 632 642
603 613 623 633 643
604 614 624 634 644
605 615 625 635 645
606 616 626 636 646
607 617 627 637 647
608 618 628 638 648
609 619 629 639 649

650 660 670 680 690
651 661 671 68t 691
652 662 672 682 692
653 663 673 683 693
654 664 674 684 694
655 665 675 685 693
656 666 676 686 696
657 667 677 687 697
658 668 678 688 698
659 669 679 689 699

700 710 720 730 740 
701 711 721 731 741
702 712 722 732 742
703 713 723 733 743
704 714 724 734 744 
705 715 725 735 745
706 716 726 736 *46 
707 717 727 737 747
708 718 728 738 748 
709 719 729 739 749

750 760 770 780 790
751 761 771 781 791
752 762 772 782 792
753 763 773 783 793
754 764 774 784 794
755 765 775 785 795
756 766 776 786 796
757 767 777 787 7C7
758 768 778 788 798
759 769 779 789 799

800 810 820 830 840
801 811 821 831 841
802 812 822 832 842
803 813 823 833 843
804 814 824 834 844
805 815 825 835 845
806 816 826 836 845
807 817 827 837 847
808 8'8 828 838 848
809 819 829 839 849

850 840 870 880 890
851 861 871 881 891
852 862 872 882 892
853 863 873 883 893
854 864 874 884 894
855 865 875 885 895
856 866 876 886 896
857 867 877 887 897
858 868 878 888 898
859 869 879 889 899

For employment brochures give home address 
Home Address

City Zone State

Q I Do D«s<gn WorkFor Chong« of Addrou 
Old Compony Nam«

Old Compony Addrm

ELECTRONIC DESIGN ONE DAY SERVICE USE BEFORE DECEMBER 6, 1961
Title

Company

300
301
302
303
304
305
306
307
306
309

600
601
602
603
604

605
606
607
608
609

Zon« Stat*Compony Addrm

10 20 30 40
11 21 31 41
12 22 32 42
13 23 33 43
14 24 34 44
15 25 35 45 
1« 2* 36 46
17 27 37 47
18 28 38 48
1» 29 39 49

50 40 70 80 90
51 41 71 81 91
52 42 72 82 92
53 63 73 93 93
54 44 74 84 94
53 65 75 85 95
56 64 76 8« 96
57 47 77 87 97
58 6» 70 88 98
59 69 79 89 99

100 HO 120 130 140
101 IH 121 131 141
102 112 122 132 142
103 113 123 133 143
104 114 124 134 144
105 115 125 135 145
106 116 126 136 146
107 117 127 137 147
108 118 128 138 148
109 119 129 139 149

150 160 170 180 190
151 161 171 181 191
152 162 172 182 192
153 163 173 183 193
154 164 174 184 194
155 165 175 185 195
15« 164 176 186 196
157 167 177 187 197
>58 168 178 188 198
159 169 179 189 199

200 210 220 230 240 
201 211 221 231 241
202 212 222 232 242
203 213 223 233 243 
204 214 224 234 244
205 215 225 235 245
206 216 226 236 24«
207 217 227 237 247
208 218 228 238 248
209 219 229 239 249

250 260 270 280 290
251 2*1 271 281 291
252 262 272 282 292 
253 263 273 283 293
254 264 274 284 294
255 265 275 285 295 
256 266 276 286 29«
257 267 277 267 297 
258 268 278 288 298
259 269 279 289 299

310 320 330 340
311 321 331 341
312 322 332 342
313 323 333 343
314 324 334 344
315 325 335 345
31* 326 336 346
317 327 337 347
318 328 338 348
319 329 339 349

350 360 370 380 390
351 361 371 381 391
352 362 372 382 392
353 363 373 383 393
354 364 374 384 394
355 365 375 385 395
356 366 376 386 396
357 367 377 387 397
358 368 378 388 398
359 369 379 389 399

400 410 420 430 440
401 41) 42) 431 441
402 412 422 432 442
403 413 423 433 443
404 414 424 434 444
405 415 425 435 445
406 416 426 436 446
407 417 427 437 447
408 418 428 438 448
409 419 429 439 449

450 4«0 470 480 490
451 46> 471 48’ 491
452 462 472 482 492
453 463 473 483 493
454 464 474 484 494
455 465 475 485 495
45« 46« 476 486 496
457 467 477 487 497
458 468 478 488 498
459 469 479 489 499

500 510 520 530 540
501 511 521 531 541
502 512 522 532 542
503 513 523 533 543
504 514 524 534 544
505 515 525 535 545
506 516 526 536 546
507 517 527 537 547
508 518 523 538 548
509 519 529 539 549

550 560 570 580 590
551 561 571 581 591
552 562 572 582 592
553 563 573 583 593
554 564 574 584 594
555 565 575 585 595
556 566 576 586 596
557 567 577 587 597
558 568 578 588 598
559 569 579 589 599

610 620 630 640
611 621 631 641
612 622 632 642
613 623 633 643
614 624 634 644
615 625 635 645
616 «26 636 646
617 627 637 647
618 628 638 648
619 629 639 649

650 640 470 680 690
651 661 671 681 691
652 662 672 682 692
653 663 673 483 693
654 664 674 684 694
655 665 675 685 695
656 666 676 686 696
657 667 677 687 697
658 668 678 688 698
659 649 679 489 499

700 710 720 730 740 
701 711 721 731 741
702 712 722 732 742
703 713 723 733 743 
704 714 724 734 744
705 715 725 735 745 
70« 716 726 736 ’46
707 717 727 737 747 
708 718 728 738 748
709 719 729 739 749

750 760 770 780 790
751 761 771 781 791
752 762 772 782 792
753 763 773 783 793
754 764 774 784 794
755 765 775 785 795
756 76« 776 786 796
757 767 777 787 797
758 768 778 788 798
759 769 779 789 799

800 810 820 830 840
801 811 821 831 841
802 812 822 832 842
803 813 823 833 843
804 814 824 834 844
805 815 825 835 845
80« 816 826 836 846
807 817 827 837 847
808 818 828 838 848
809 819 829 839 849

850 860 870 880 890
851 861 871 881 891
852 862 «72 862 892
853 863 873 883 893
854 864 874 884 «94
855 865 875 815 895
856 666 87* 886 «96 
857 867 877 887 897
858 868 878 888 898
859 869 879 889 899

For employment brochures give home address
Home Address________________________________

For Chang« of Addrou: 
Old Company Nome

Old Company Addrm
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ELECTRONIC DESIGN ONE DAY SERVICE USE BEFORE DECEMBER 6. 1961
Norn.

Company

Company Address

10 20 30 5040 60
61

52

26

68

36
37
38

86
87
81
89

96
9’
98
99

Titi.

Zone

100
101
102
103
104
105
106
107
108
109

IIO

112

120
121
122
123

130
131
132
133

125
126
127
128
129

135
136
137
138
139

140

148
149

150
151
152
153

155
156
157
158
159

160
161
162
163
164
165
166
167
168
169

170
171

180

173

176
177
178
179

182
183
184
185
186
187
188
189

190
191
192
193
194
195
196
197
198
199

200 
20)
202 
203 
204
205 
206 
207
208 
209

210
211
212
213
214
215

217
218
219

220
221
222
223
224
225
226
227
228
229

230
231
232
233
234
235
236
237
238
239

240
241
242
243
244
245
246
247
248
249

250 
251
252 
253 
254 
255
256 
257 
258 
259

260 
261
262 
263
264 
265
266
267
268
269

270
271
272
273
274
275
276 
277 
278
279

280 
281 
282
283 
284 
285
286 
2S7 
288
289

290 
291
292
293
294 
295 
296 
297
298
299

300 
301
302 
303 
304
305
306
307 
308 
309

310

312

314 
315 
3'6

318
319

320 
321
322 
323
324 
325 
326
327 
328 
329

330 
331
332 
333 
334 
335
336 
337 
338 
339

340

342
343
344
345
346

348
349

350
351
352
353
354
355
356
357
358
359

360
361
362
363
364
365
366
367
368
369

370
371
372
373
374
375
376
377
378
379

380
381
382
383
384
385
386
387
388
389

390
391
392
393
394
395
396
397
398
399

400
401
402
403
404
405
406
407
408
409

10

415

18

420 430 440

422
423

432
433

425
426
427
428
429

435
436
437
438
439

442

446

448
449

450
451
452
453

4 56
457
458
459

460 
461 
462
463
464
465
466 
467
468
469

470

472
473

475
476

478
479

480
481
482
483
484
485
486
487
488
489

490
491
492
493
494
495
496
497
498
499

500
501
502
503
504
505
506
507
508
509

510

512
513
514
515

518

520
521
522
523
524
525
526
527
523
529

530
531
532
533
534
535
536
537
538
539

540
541
542
543
544
545
546
547
548
549

550
551
552
553
554
555
556
557
558
559

560
561
562
563
564
565
566
567
568
569

570 
571 
572 
573
574 
575 
576 
577 
578
579

580
581
582
583
584
585
586
587
588
589

590 
591 
592
593 
594 
595
596 
597
598
599

600
601
602
603
604
605
606
607
608
609

610

612
613
614
615
616

618

620 
621
622 
623 
624
625
626 
627
628 
629

630
631
632
633
634
635
636
637
638
639

640
641
642
643

645
646
647
648
649

650
651
652
653
654
655
656
657
658
659

660 
661
662 
663 
664 
665 
666
667 
668 
669

670
671
672
673
674
675
676
677
678
679

680 
681
682
683 
684
685 
686
687
688 
689

690 
691
692 
693
694 
69 j
696 
697
698
699

700 
701
702 
703 
704 
705 
706 
707 
708 
709

718

720 
721
722
723
724
725
726 
727
728
729

730 
731
732 
733 
734 
735 
73Ó
737 
738 
739

740

742
743

745

747
748
749

750
751
752

755 
7 56
757
758 
759

760 
761
762 
763
764 
765
766 
767
768 
769

770

772
773
77*
775
776
777
778
779

780 
781
782 
783
784
785 
786 
787
788 
789

790
791
792
793
794
795
796
797
798
799

800 810 820 830 840
801
802
803
804
805
806
807
808
809

811 
BI2 
813 
814

816

818

821 831 841
822 832 842
823 833 843
824 834 844
825 835 845
826 836 846
827 837 847
828 838 848
829 839 849

• 50 
851
• 52 
853 
854
855 
856 
»57
858 
• 59

860 
861
• 62 
•63 
«64
865 
«66
867 
868 
«69

870 880
•71 ««1
872 862
873 883
874 884
675 865
876 886
877 887
878 888
■79 889

890
891
892
893
894
893
896
897 
89«
899

Tlty Zone State

StateOld Company Addrwt

Company

State

510410 420 430 470 490440340

413

419319

800 810 820 830 840770610 870• 50

712 812

745

Zone State

Old Company Addre»

612
613

616
617
618
619

715 
716

718
719

517
518
519

842
843

342
343

450
451
452
453

845 
846
847
848
849

345
346 416

417

442
443

448
449

747
748
749
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479

512
513
514314
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348
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741
742
743

456
457
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472
473
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476
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ELECTRONIC DESIGN ONE DAY SERVICE USE BEFORE DECEMBER 6, 1961
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Company Addre»

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290
1 11 21 31 41 51 61 71 81 91 101 HI 121 131 141 151 161 171 181 191 201 211 221 231 241 251 261 271 281 291
2 12 22 32 42 52 62 72 82 92 102 112 122 132 142 152 162 172 182 192 202 212 222 232 242 252 262 272 282 292
3 13 23 33 43 53 63 73 «3 93 103 113 123 133 143 153 163 173 183 193 203 213 223 233 243 253 263 273 283 293
4 14 24 34 44 54 64 74 84 94 104 114 124 134 144 154 164 174 184 1 94 204 214 224 234 244 254 264 274 284 294
5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 285 295
6 16 26 36 46 56 66 76 86 96 106 116 126 136 146 156 166 176 186 196 206 216 226 236 246 256 266 276 286 296
7 17 27 37 47 57 67 77 87 97 107 117 127 137 147 157 167 177 187 197 207 217 227 237 247 257 267 277 267 297
Î 18 2» 38 48 58 68 78 88 98 108 118 128 138 148 158 168 178 188 198 208 218 228 238 248 258 268 278 288 298
9 19 29 39 49 59 69 79 89 99 109 119 129 139 149 159 169 179 189 199 209 219 229 239 249 259 269 279 289 299
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Progress Reported in Plasma Amplifiers

NEWS MicioWaves

PLASMA microwave amplifiers are ap­
proaching the hardware stage under in­
tensive R&D efforts at three laboratories.

A cesium-beam amplifier at Stanford Uni­
versity has shown gains of 15 db at 1.5 
Gc. An argon plasma amplifier developed by 
Metcom, Inc., Salem, Mass, is reported to 
have achieved gains of up to 22.5 db at dis­
creet frequencies between 1.2 and 3.4 Gc. 
Work similar to that at Metcom is in progress 
at Microwave Associates, Burlington, Mass., 
but performance details have not been dis­
closed by the company.

The Stanford amplifier, being developed by 
Matthew Allen and George Kino of the uni­
versity’s W. W. Hansen Laboratories, is an 
extension of earlier experiments by other re­
searchers with mercury vapor. Soviet re­
searchers have followed a similar approach 
in obtaining some amplification at 35 Gc in 
ionization gage discharges.

The Stanford amplifier employs cesium 
vapor at a pressure of about 10 mm of mer­
cury. A plasma is generated by discharge 
between tungsten electrodes and confined by 
a magnetic field surrounding the plasma tube. 
A signal-carrying electron beam is coupled 
into and out of the plasma by helical wind­

ings immersed in the medium. The signal 
itself, however, is impressed on the beam 
before it enters the plasma.

The most efficient operation of the device 
is in the vicinity of its plasma frequency, 
which varies according to the density of the 
plasma generated. This imposes a practical 
frequency limitation of about 30 Gc on a 
device of this type. Up to this frequency, 
however, gains of between 30 and 40 db 
should be possible, according to Dr. Allen.

Tuning would be achieved by controlling 
the plasma density. An alternate method, 
promising greater bandw idth, would be to 
establish regions of varying plasma density 
within a tube, so that maximum amplifica­
tion of a given frequency would occur in a 
region of suitable density.

Work also is in progress to improve the 
coupling methods. The most desirable ap­
proach w’ould be one that coupled the signal 
directly into the plasma. This concept could 
be extended so that the plasma itself w ould 
radiate, thus acting simultaneously as an 
amplifier and transmitting antenna.

Metcom’s plasma amplifier operates on an 
entirely different principle. It employs argon 
at extremely low' (micron-level) pressure. 

The plasma formed in this gas also is sur­
rounded by a magnetic field, but here the 
amplifier is tuned by varying the strength 
of the field rather than by varying the plas­
ma density.

Low-kilogauss-level fields are employed, 
with the frequency increasing as the field 
strength. A single device readily tuneable 
over a range of perhaps seven octaves thus 
could be built, according to Lou Roberts, 
chief engineer at Metcom.

The company has built amplifiers both in 
circular and rectangular waveguide sections. 
The amplifier itself is about 12 in. long, but 
the active plasma region comprises only 
about 1 in. of this length. An increase in 
the active region, thereby improving gains, 
is being attempted.

Company spokesmen believe that the plas­
ma amplifier is a natural for countermeasures 
receivers and broad-band communications 
equipment. “Noise is quite low, and only 
comparatively low voltages are required to 
operate the amplifier,” Richard J. Broderick, 
Metcom’s president, told Electronic Design.

Mr. Broderick added that a typical am­
plifier could sell for perhaps $3,000 to $5,000 
in sample quantities. ■ ■

Cesium-beam amplifier developed at Stanford University. Plasma region is in large 
tube at left, with electron gun at right. The amplifier is operated in a solenoid to 
confine the plasma. Tuning could be achieved by varying the density of the plasma.

Plasma amplifier developed by Metcom is housed in rectangular waveguide. Ex­
ternal solenoid provides magnetic field for tuning the device. Bandwidths to seven 
octaves at microwave frequencies are believed feasible with magnetic tuning.
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Hi Application Techniques for

▼ Socketless Vacuum Tubes

Microwaves

Planar metal-ceramic microwave tubes designed for socketless instal­
lation can yield improved bandwidth by reduction of circuit shunt ca­
pacitances and socket losses. Greater reliability and more flexible pack­
aging also may be obtained. To realize these advantages, however, the 
designer must appreciate the installation techniques and precautions 
necessary with these tubes. Soldered connections, in particular, require 
considerable care. James Rush, active in the application engineering of such 
tubes, describes proved installation and application techniques.

Fig. 2. Theoretical gain-bandwidth improvement of 
socketless tube over socketed tube in o neutralized 
interstage amplifier employing a 7462 tube. Perform­
ance of actual circuits confirms predictions of the graph.

Fig. 1. Typical socketless planar triodes The type 7296 
tube at left comes with T-bolt for mounting to circuit 
board or metal chassis. The type 2Z866 tube at right 
is designed for direct soldering into coaxial cavities.

James W. Rush, Jr.
Receiving Tube Dept.
General Electric Co.
Owensboro, Ky.

RECENTLY introduced metal-ceramic 
planar tubes, resistant to soldering tem­

peratures and mountable by the tube elements 
themselves, offer designers a number of elec­
trical and mechanical advantages resulting 
from elimination of tube sockets in then- 
usual form.

Such tubes are available with solder lugs 
and T-bolt mounting for use on printed- 
circuit or metal chassis and with concentric- 
flanges for direct soldering into coaxial cir­
cuits (see Fig. 1).

By eliminating tube sockets and connec­
tors in their usual form, improved elec­
trical performance is obtained.

For reasons of economy or moldability, 
the insulator of a tube socket is usually a 
high-loss-factor material. With the elimina­
tion of the socket-insulator losses, higher 
circuit Q’s can be realized, thus leading to 
better performance through higher circuit 
efficiency.

Lower Shunt Capacitance
Improves Gain-Bandwidth

In many modern circuits maximum gain­
bandwidth must be obtained to process the 
high definition and complex signal pulse.
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27 H

where tube transconductance and C
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Fig 3 Ten-channel STALO embodies socketless tech­
nique Unit has 10 per cent bandwidth near 500 me. 
The socketless tubes operated satisfactorily under Mil­
spec conditions of acceleration, vibration and shock. 
Entire assembly is about 1 ft long.

The expression for gain-bandwidth prod 
uct is:

SCIENTIFIC 
ATLANTA, INC 
2162 Piedmont Road, N.E.
Atlanta 9, Georgia 
Phone: 875-7291

the day in, day out reliability 
of Scientific-Atlanta 

antenna test equipment
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The first reliability report is in on the complete new 
antenna test facility at Douglas Aircraft Company's 
plant in El Segundo, California. All operational 
equipment was furnished by Scientific-Atlanta. Inc 
During the first eight months of operation, the 
facility was operated 10 hours a day, six days a 
week for the developmental testing of antennas 
and radomes.
At Douglas, as well as at test facilities around the 
country, Scientific-Atlanta instrumentation has 
been proven to operate dependably. Whenever 
service or technical assistance is needed, Scientific- 
Atlanta engineers are there in a hurry.

WIDE FREQUENCY COVERAGE
One installation at El Segundo consists of a 20' 
model range tower and a 5’ heavy duty positioner 
atop a specially constructed 48' supporting tower, 
a centralized control console containing a wide 
range receiver, remote tuned signal sources, posi­
tioner control and indicator units, rectangular re­
corders. polar recorders, and a pattern integrator. 
With the remote tuned signal sources, the operator 
changes frequency at the console—it’s not necessary 
to climb the lower.

MANY MEASUREMENTS POSSIBLE
The Douglas installation again demonstrates the 
versatility of Scientific-Atlanta instrumentation. 
Complete frequency coverage from 100 me to 16 
kmc is provided with recordings proportional to 
voltage, power, or db in either rectangular or polar 
coordinates. Other laboratory measurements per­
formed. using Scientific-Atlanta equipment, include 
calibration of microwave attenuators, isolation be­
tween operational antennas, and insertion loss or 
gain.

More Data Available—For more details on the Douglas 
facility, and how Scientific-Atlanta can design, con­
struct, and install an antenna test facility that suits 
your needs, write to:

Excellent employment opportunities for electronic, microwave, and mechanical engineers. An equal opportunity employer.
CIRCLE 204 ON READER-SERVICE CARD

Douglas Aircraft Co
EL SEGUNDO

= total shunt interstage capacitance.
For wide-band amplification, maximum 

available transconductance and minimum 
tube and circuit capacitances therefore are 
essential. The available tube transconduc­
tances are high—up to 50,000 micromhos— 
and are obtained with relatively small tube 
capacitances. To fully utilize the high gain­
bandwidth product of the tube, the applied 
circuitry must have low shunt capacitance. 
Direct soldering of connections to the tube or 
soldering to clamps or clips supported by 
the tube assures maximum tube-circuit gain­
bandwidth product.

The improvement in gain-bandwidth prod­
uct theoretically possible with socketless 
tubes is described in Fig. 2. Performance



Microwaves

Fig. 4. Complete cascode circuit with two soldered-in 
metal-ceramic triodes.

Fig. 5. Triple-tuned plate circuit, grounded-grid am­
plifier. The grid is grounded by soldering directly to 
the chassis after the tube is inserted into a hole in the 
input-output shield. The first plate circuit resonant 
element to the left of the chassis shield is soldered to 
the anode connector at rear of tube. Circuit delivers 
power gain of 12-13 db at 425 me with 10 per cent 
bandwidth.

of actual circuits confirms the predictions 
of this graph.

Socket lead inductances also can prove 
troublesome. For years the degenerative ef­
fect of cathode lead inductance has limited 
the high-frequency capabilities for conven­
tional vacuum tubes as much as have transit 
time effects. The very low value of lead in­
ductances often was wasted by high socket 
lead inductances, while tube instability often 
was due to poor grid grounding.

Socketless circuit techniques can contrib­
ute significantly to better system reliability. 
Troubles due to contact wear, failure or cor­
rosion are reduced and there are no socket 
insulators to crack or deteriorate.

Very low contact resistances can be ob­
tained with direct soldering techniques. Bet­
ter tube reliability is possible if known and 
consistent heat sinks are established for the 
tube.

Tubes have failed as a result of additional 
acceleration forces resulting from poor sock­
et design. Physical clamping of the tube 
directly to the chassis assures that the tube 
sees no more shock and vibration than does 
the chassis itself. Increased performance 
gained by socketless circuitry can mean 
fewer stages for the same system gain.

In some cases socketed tubes, being easy 
to remove, are replaced selectively to com­
pensate for the performance loss due to a 
faulty component. This repair procedure 
usually leads to a more catastrophic failure 
later on.

Screwed-on or soldered connections to the 
tube are inspected more easily and do not 
depend upon an assumed contact pressure.

Socketless Tubes Cut
System Size and Weight

Since many microwave triodes are minia­
turized to achieve low capacitance and trans­
it time, the sockets may be larger than the 
tubes themselves. System size and weight thus 
can be reduced by socketless techniques. 
Often, the socketless tube can double as a 
terminal strip for the connection and support 
of other circuit components, such as re­
sistors and capacitors.

Socketless techniques can reduce the cost 
and design time associated with a socket.

Some of the ceramic triodes are fitted with 
mounting hardware requiring only a hole 
in a chassis or printboard. All connections 
can be made on one side of the board or 
chassis, thus permitting the use of dip-sol­
dering techniques.

Socketless circuitry of good reliability 
usually requires soldering either to a tube 
clamp or tube element. Although the use of 
high-temperature seals and ceramic insu­
lators greatly reduces the chance of seal 
damage, the tubes are not indestructable.

Ceramic tubes are tolerant to soldering 
temperatures as evidenced by successful life 
tests at temperatures of up to 450 C. How­
ever, due to the small sizes of the tubes, 
very large thermal gradients across the 
tube seals can provoke tube failure.

To reduce the possibility of tube damage 
the following precautions should be taken:

■ Use a solder with as low a melting 
point as possible for the intended tube 
circuit ambient operating temperature.

■ Use small-wattage soldering irons to re­
duce thermal inertia of the soldering 
heat.

■ Preheat the tube whenever possible to 
reduce further thermal inrush when 
heat is applied. Ovens, hot plates, IR 
lamps, etc. can be used to preheat the 
tube before soldering. If these are not 
available, thermal shock can be re­
duced by operating the tube filaments 
for several minutes before soldering.

These precautions are most important on 
the smaller coaxial types; the thermal mass 
of these designs is small and very little ther­
mal resistance is present between the solder 
surface and the tube seals. The uses of solder 
forms is highly recommended.

Lug versions can be used with no more 
than the usual precautions and can be treat­
ed as any other soldered-in circuit compo­
nent. The suggested soldering procedures are 
conducive to cold-soldered joints, and care 
must be taken in this respect.

Titanium In Structure
Compatible With Ceramic

The basic structure of the solderable tubes 
is of titanium metal and ceramic. The ti­
tanium is essential for several reasons—pri-
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Fig. 6. A 2.7-Gc grounded-grid amplifier. The anode 
of the socketless tube is resonated by a short section 
of strip line functioning as a parallel-tuned plate 
circuit. Power is coupled out by an adjustable series 
output capacitor (shown removed from the amplifier 
at left).

new!
NARDA

ferrite isolators
designed and manufact ured 
by NARDA MICROWAVE!

• broadband coaxial

ferrite isolators
Excellent electrical characteristic* with extreme versatil­
ity! %" coaxial line construction allows higher power 
operation with Vs" connectors, up to 20 kw peak, 400 
watts average. (Normally supplied with Tÿpe N, 3/s" con­
nectors; 10 kw peak, 10 watts average.) Features 15 db 
isolation and 1 db max. insertion loss. VSWR is 1.25 max. 
based on 2:1 load mismatch; 1.15 max. into matched 
load. Model 1233: 2.0—4.0 kmc; model 1233-1: 3.0—5.5

iNiiiiiwNifm

marily, because its thermal expansion is 
nearly identical to that of good rf ceramic 
materials.

However, titanium is very difficult to plate. 
To provide solderable surfaces the titanium 
is first nickel-plated, after which a thin gold 
layer is applied. This gold layer is consumed
by amalgamation into the solder, and 
nickel undercoat is the surface to which 
soldered connection actually is made.

After many solderings, nickel plating

the 
the

can
be consumed. The titanium base metal is then 
exposed and one is confronted with the diffi­
cult task of soldering to titanium.

The thickness of the nickel plating must 
be carefully controlled between two limits. 
If the plating is too thin, only a limited 
number of solderings can be made readily; 
if the plating is too thick, peeling results. 
However, up to 20 solderings can reasonably 
be expected without damage. In development 
work w here tubes are removed or resoldered 
many times, difficulty may be expected in 
soldering operations, and the use of clamps 
is preferable.

When it becomes necessary to remove the 
soldered-in tube the usual techniques ap­
ply. The tube can be treated as any other

kmc; $450. each.

• low power broadband waveguide
ferrite isolators

Provide maximum load isolation and minimum insertion 
loss over full standard waveguide frequency ranges. Ex­
tremely useful for maintaining signal source stability and 
eliminating long line and frequency pulling effects. Front - 
to-back ratios are the highest available on the market 
today: C Band—26:1, $250; XN Band-25:1, $225; XB 
Band—30:1, $235; X Band—30:1, $220.

• high power broadband waveguide
ferrite isolators

The only line of high power isolators that covers all of 
X Band with just two models (8.2-10.0 kmc and 10.0-12.4 
kmc), each with front/back ratio of 40:1. Input power |L
rating: 250 kw peak, 300 watts average, achieved through 
use of special high Curie temperature ferrite materials.
VSWR is 1.05 max. with matched load; 1.10 max. with 1
3:1 mismatch. Only SI 75 each. Model with same VSWR, 
28:1 front/back ratio, 300 kw peak, and 300 watts aver- 
age, for 7.05-10.0 kmc, $195.

• other ferrite devices — 
consult NARDA for:

• Circulators * Phase shifters • Modulators • Attenuators * Special Isolators

For more information, write to Dept. ED-1.

the narda corporation
PLAINVIEW. L. I., NEW YORK AREA CODE 516 GE 3-9000

CIRCLE 205 ON READER-SERVICE CARD
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HIGH-POWER CIRCULATOR covering 
7.05 to 8.5 kMc shown in use as an 
isolator with loads on ports 3 and 4

RECENT RAYTHEON DEVELOPMENTS 
IN MICROWAVE FERRITE DEVICES

«AYTHEOr, 
MODtt CXH3 
S£«IAL nh 1,39^

toot h»i

r unt. Nr, 
inlet-»
* ftRM Mfj

soldered-in circuit component.
If the coaxial tube outline is used, it be­

comes expedient to use auxiliary clamps not 
only for soldering connections but also for 
the mechanical support of the tube. At mi­
crowave frequencies most circuits use the 
tube in a grounded grid configuration in 
which the tube is mounted by clamping the 
grid element to a chassis shield or wall. In 
most cases de “floating” of the grid is not 
essential and bypassing is not necessary. 
Where bypassing is required, mica or other 
spacers can be used without loss of mechan­
ical support.

X-band circulators take 20 kW CW 
to match state of the art in tubes

Cathode Clamps Facilitate
Soldering, Tube Removal

Cathode location in coaxial designs may 
require cathode clamps to provide connec­
tions and soldering surfaces at more con­
venient distances from the tube. Such clamps 
also greatly improve the ease of tube re­
moval. Soldering or clamping is usually op­
tional on the heater and anode terminals. 
However, soldering is desirable for the heater

New unit tested at 20 kW continuous power; can 
be used as isolator or duplexer
This high-power CXH3 circulator provides greater than 20 db 
of isolation over the 7.05 to 8.5 kMc band with a maximum 
insertion loss of less than 0.3 db. The CXH3—developed under 
U. S. Army Signal Corps contract number DA-36-039-SC-85372 
—is typical of circulators Raytheon can supply for any X-band 
segment at power levels up to 25 kilowatts average and 2 mega­
watts peak.

Write for technical details on this and other significant devel­
opments in high-power microwave ferrite devices to Special 
Microwave Devices Operation, Raytheon Company, Waltham 
Industrial Park, Waltham 54, Massachusetts.

RAYTHEON

TYPICAL SPECIFICATIONS 
MODEL CXH3 CIRCULATOR

Frequency Range 
Power (CW) 
Isolation .............  
Insertion loss 
VSWR ..................
Length..... 
Flanges ... 
Waveguide 
Weight: Incl. loads

Excl. loads
Cooling 
Recommended Pressurization

Fig. 7. A 1.2-Gc oscillator featuring snap-on slab-line 
resonators and screwed-down grid clamps. Circuit is a 
modified Colpitts oscillator. The grid line is an un­
etched portion of the print board base. The tube fore­
shortens the half-wave line on one end and the tuning 
capacitor foreshortens the other. A grid-leak resistor is 
soldered at a low impedance point of the line.

ELECTRONIC DESIGN • October 25, 1961

7.05-8.5 kMc 
20kW 

20 db min.
0.3 db max.

1.15 max.
14.5 inches 

UG 51/U 
RG 51/U 

....................... 19 lbs.
12.5 lbs.

1 gpm @ 90 psi max. 
10-15 psig nitrogen 
or dry air

SPECIAL MICROWAVE DEVICES OPERATION 
CIRCLE 206 ON READER-SERVICE CARD
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connections since contact resistance at these 
points may seriously lower the tube heater 
voltage.

A 10-frequency crystal-controlled STALO 
employing socketless tubes is shown in Fig. 
3. The Light Military Electronics Dept, of 
General Electric Co. chose these tubes to re­
duce size and weight, to obtain mechanical 
and electrical stability, and to fulfill the need 
for maximum gain-bandwidths for the broad­
banded multipliers and amplifiers.

Small, T-bolt ceramic triodes are used in 
each of the 10 crystal channels and fre­
quency selection is made by applying B + 
to the desired channel. At the center of the 
10 oscillators a “clamp-on” cathode connec­
tor is used as a common input to a grounded 
grid stage. Connections are made around 
the circumference of the cathode clamp.

The grid of this tube and the remaining 
larger coaxial triodes—eight in all—use flat 
sandwich or surface clamps.

The same cathode clamp is used for all 
the coaxial outline tubes. The wide band­
widths were essential to provide multiplica­
tion and amplification over about a 10 per 
cent operating bandwidth at near 500-mc cen­
ter frequency.

High-gain stages were needed to reduce 
their total number for added reliability. Mul­
tiplication at wide bandwidths is tradition­
ally difficult and high transconductance tri­
odes as well as socketless circuitry were 
required for acceptable performance. The 
unit also satisfied the military specifications 
for acceleration, vibration and shock.

Additional examples of socketless tube 
technique are shown in Figs. 4 through 7. 
These circuits were built to illustrate the 
application possibilities of the socketless 
tubes. Although their operation was found 
satisfactory, these particular assemblies are 
not in actual production. • ■
The socketless tubes discussed in this article include 
EIA type numbers 7077, 7266, 7486, 7481, 7462, 7720, 
7625, 7588, 7296, 8081, 8082 and 8083, and GE Develop­
ment types Z-2823, Z-2835, Z-2869, Z-2866, Z-2897, 
Z-2868, Z-2354, Z-2870, Z-2731 and Z-2692.
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frequency

Model No. B813T , 
Transistorized. Portable, | 
Line or Battery Powered, ’ 
Precision Standing Wave 
Amplifier. Price: $285.
Compl with rechargeable battery

'ANO.anoAD * L-

RANGE

METER SELECTOR
BO^JMEIER 
CURRENT -,

BANDWIDTH 0
a- -A

40^ W!

the new FXR 
transistorized..... ......... .
precision 
standing wave 
amplifier has
exceptional 
accuracy of
±0.05 db

This ±0.05 db accuracy, the most precise 
in the industry, holds true for both the full 
scale meter movement and for each 5 db 
step on the range switch. The specially 
designed meter and linear amplifier give a 
full scale maximum error at 5 db of only 
±0.05 db. This marks a significant increase 
in accuracy over any existing Standing Wave 
Amplifier. Calibrated range of the B813T is 
75 db.

While extreme measurement accuracy was the 
major design criterion for this transistorized, 
portable instrument, many other design 
features are worthy of note: special circuitry 
and controls for normal, expanded and 
compressed scale readings (gain normalized 
on switching). . . bolometer resistance 
checking, protection and current adjustment 
. .. selective meter damping ... bandwidth 
selection and frequency peaking . .. range 
selection in 5 db steps... battery voltage 
checking and self-contained battery charging.

Write or call for Bulletin B813T for details 
on the most accurate Standing Wave Amplifier 
available for microwave measurements.

; X a division of
yr I Amphenol-Borg

Pt / Electronics
® V Corporation

MICROWAVE
• components
• test equipment
• high power electronics
• systsms

25-26 5Oth Street, Woodside 77, N.Y. 
RAvenswood 1-9000 e TWX NY 437*8

Sales Offices Throughout The World
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NOW ... X BAND
NONDEGENERATE 

PARAMETRIC AMPLIFIERS 
with a tuning range of 1.1 Gc!

Single-knob tuning over a range of 1.1 Gc in 
the X band is featured in this nondegenerate 
parametric amplifier by Texas Instruments 
Incorporated. Bandwidth is 30 mc and gain is 
15 db. Noise figure, including circulator loss 
and normal second stage, is 4.5 db. Its broad­
band signal frequency response and fixed 
pump frequency give you dependable opera­
tion with a minimum of tuning adjustment.

MICROWAVE 
PRODUCTS

Voltage*Tunable Magnetron 667
Bowl magnet design voltage-tunable magne­

tron, type ZM-6021, covers the L band in a 
rated range of 1 Gc to 2.3 Gc at a minimum cw 
power of 1 w. It operates at a maximum anode 
voltage of 2,000 v. The unit weighs 3 lb and is 
a complete rf power course requiring only in­
put power connections and an rf power output 
connection. It is voltage tunable over all or a 
portion of its frequency range at a rate of 1.2 
mc per v. The unit is designed for use with 
all types of receivers that use an electronical­
ly-swept local oscillator, test equipment and 
output tubes that cover the L band.

General Electric Co., Power Tube Dept., 
Dept. ED, Schenectady 5, N. Y.
P&A: $1,350; 60 days.

TYPICAL MODEL X-22 
SERIES SPECIFICATIONS

Mode of Operation Nondegenerate
Range 8.5 to 9.6 Gc

Bandwidth__________ 30 mc
Gain_________________ 15 db
Noise Figure 4.5 db
(Including circulator 
loss and normal 
second stage)

24.0 Gc

Diode
Texas Instruments 
Gallium Arsenide 
Diode

Pump Power_________50 mw

For more details about this amplifier or other 
Texas Instruments parametric amplifiers op­
erating at L, S, C, and X bands, contact RA­
DAR AND MICROWAVE PRODUCTS 
DEPARTMENT.

APPARATUS DIVISION

Texas Instruments

Thermistor Mounts 601
Designed for the measurement of average power from a few yw to 10 mw, model 401 series of 

coaxial and waveguide thermistor mounts cover the frequency range from 0.01 to 18.0 Gc. They 
operate in conjunction with rf power instruments capable of operating with a 100- or 200-ohm 
negative temperature-coefficient detector. The temperature-resistance characteristics of the therm­
istors used make burn-out virtually impossible. The relatively long time-constant of the series 
makes these devices suited for the measurement of both cw and pulsed power.

General Microwave Corp., Dept. ED, 47 Gazza Blvd., Farmingdale, N. Y. 
P&A: from $75 to $110; stock to 30 days.

ELECTRONIC DESIGN • October 25, 1961
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MA-4121

Coaxial Front Ends 602

will work in 200
Me computers

High forward conductance

603Reference Cavity

171

30 mA at 1.0 V (max.)
10 mA at 0.55 V (max.)
0.5 pf (max.) at zero 
volts bias.

ELECTRONIC DESIGN • October 25, 1961

silicon point­
contact diodes

ne- 
am

Designed for operation from 250 me to 7 Gc, 
series RF coaxial front ends use a balanced 
mixer and a 30-mc if peramplifier to permit oc­
tave bandwidth coverage with a minimum of 
local oscillator power and a maximum of local 
oscillator isolation. The use of ceramic tubes 
as if amplifiers permit the units use in severe 
environmental conditions. Noise figure of 7.5 
db max with an over-all bandwidth of 8 me

MA-4121 computer diodes have the desired combina­
tion of parameters for use in the very fastest switching 
circuits.
Fractional nanosecond switching*— typically 0.5 nsec.

FASTEST SWITCHING SPEED 
HIGHEST CONDUCTANCE
LOWEST JUNCTION CAPACITANCE

THEY’RE ALREADY AT WORK 
IN 100 Me COMPUTERS

and a power gain of 20 db eliminate the 
cessity of special circuitry in the main if 
plifier.

R L C Electronics, Inc., Dept. ED, 805 
maroneck Ave., Mamaroneck, N. Y.
P&A: $650 ea: 2 to 4 weeks.

\n accuracy of ±0.005% is provided in a 
new reaction type reference cavity designed 
for use in microwave relay links. The cavity is 
adjustable within a frequency range of 10.7 to 
11.7 Gc and exhibits a maximum resonant fre­
quency shift of 1.0 me over a temperature 
range of 0 to 140 F. The cavity is equipped 
with a flange which mates electrically and 
mechanically with other types of WR 90 
waveguide components. Dimensions are 2-1/2 
x 1-1/2 x 1-1/4 in.; weight is approximately 
6 oz.

Frequency Standards, Dept. ED, P. O. Box 
504, Asbury Park, N. J.
P&A: $100 to $150 ea; ^5 to 60 days.

They are hermetically sealed in an all-glass package 
with no soldered end seals, insuring no loss of herme­
ticity during circuit assembly.
Two years ago Microwave Associates introduced the 
first 4 nanosecond switching diodes on a commercial 
basis (1N903 series). They were rapidly adopted as 
industry standards.
Today the MA-4121 enables you to design computer 
circuits with almost an order of magnitude increase in 
speed. This diode is ideal for coincidence circuits, 
pulse circuits, ultra-high-speed switching, and all 
types of logic functions.
There is no substitute for capability. There is no sub­
stitute for quality. Microwave Associates computer 
diode technology has proven itself on both counts. 
We'd like to put jur experience to work for you.

*Actual recovery time Is se fest that the observed time in a 
sampling or traveling wave oscilloscope is primarily de­
termined by the wiring configuration.

I fWW MICROWAVE ASSOCIATES, INC.
■ SEMICONDUCTOR DIVISION

Hl|w. INÜ’ -<V MASSA' -nr -•• . - BROWNING ? 3000
■ WESTERN UNION FAX - TWX BURLINGTON. MASS- 942

Export Sales: Microwave Internationol Corp.
36 w 44th St., N.Y.C., N.Y., U.S A Cable Mieroken 
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Microwaves products ICROWAVE

Isolator 587

CIRCULAR WAVEGUIDE ROTATING PROBE SECTIONS

Typical Specifications

137)
CIRCULAR WAVEGUIDE SLOTTED LINE SECTIONS

Typical Specifications

Connector or Hange type optional

CIRCULAR WAVEGUIDE MOVING LOADSMicrowave Coaxial Connector 372

COAXIAL CRYSTAL DIODE MIXERS

X Band Maser 440 intermediate frequencies also available.

COAX TO WAVEGUIDE TRANSITIONS
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Residual VSWR 
Frequency Ranee 
Unit Band Width

Intended for applications requiring an absolute 
maximum in performance. Frequency range: 
from 1000 to 12,400 me. APPLIED MICRO­
WAVE ■■ prepared to supply transitions which 
have a VSWR of less than 1.03 to 1 nt any 
specified frequency and a VSWR of less than 
1.10 to 1 over any 10 per cent bandwidth.

Particularly suitable for applications where 
maximum performance is desired over a reason­
able bandwidth. Double or single ended mixers 
with fixed or variable L.O. coupling are avail­
able in any transmission line. Normal or high

Designed for use with the Hewlett Packard 
809B Universal Probe Carriage. Special design 
techniques are utilized to maintain rotation of 
the electric field orientation to a minimum in 
order to ensure true readings. The slot length 
is a minimum of 8 inches.

VSWR 
Frequency Range 
Unit Band Width

L.O. Coupling 
Conversion Losa
VSWR

circular (UG344/U) flanges.
C-band. Available with rectangular

1.02 or leas
3.95 to 18.0 kmc 

20 per cent

(CMR- 
Three

These circular waveguide rotating probe 
s-ictions provide a continuous 360-degree probe 
rotation for measuring electrical field mode 
orientation in circular waveguide. A universal 
probe mounting ia provided with thumb screw 
iocking- at three different longitudinal posi­
tions. A vernier protractor type scale is pro­
vided to read rotations to a minimum accuracy 
of J4 degree.

Dirtef ingiuriti to: APPLIED MICROWAVE ELECTRONICS

Portable X-Band maser weighs about 50 lb. 
Amplifier involves a permanent magnet en­
closed by a Dewar, and operates for 24 hr on one 
filling of liquid helium. At a gain of 20 db, 
bandwidth is 10 me. Unit is gain stable, and 
the amplifier can be tuned over a 150-mc band­
width. Noise temperature is under 50 K.

Microwave Technology, Inc., Dept. ED, 235 
High St., Waltham 54, Mass.

These moving loads consist of a section of 
circular waveguide in which is mounted ■ 
sliding, tapered, low reflection load. A plunger 
controls the position of the load which is 
variable at least one wavelength at the lowest 
waveguide frequency.-This permits changing 
the phase of the residual reflection so that this 
reflection can be separated from the other 
reflections in the waveguide system.

models offer frequency ranges of 5.925 to 
6.425 Gc, 6.575 to 7.125 Gc, and 7.125 to 8.400 
Gc. Isolation is greater than 40 db; insertion 
loss is 0.8 db max; vswr is 1.2 max; tempera­
ture range -40 to +70 C. Power handling capa­
bility is 10 w average.

Kearfott Div. of General Precision, Dept. 
ED, 14844 Oxnard St., Van Nuys, Calif

Handling 1 kw cw from 0.03 to 5 Gc, the type 
ALLT connectors are assembled to type RG- 
209/U cable. The connector remains sealed even 
while unmated, and the center contact can with­
stand a 150-lb pull. Temperatures from —55 to 
+ 95 C, 70,000-ft altitudes, salt spray, humidity, 
sand and dust are withstood. Straight plugs 
have vswr of 1.2 max; right-angle plugs, 1.25 
max.

Cannon Electric Co., Dept. ED, 3208 Hum­
boldt St., Los Angeles 31, Calif. Typical Specifications 

Freq. Bandwidth

Typical Specifications 
Reeidual VSWR 1.04 to 1 or lew 

(independent of 
azimuth orientation) 

Frequency Range 3.95 to 18.0 kmc 
Unit Band Width 20 per cent 

Connector or flange type optional
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Wideband AmplifiersPLIED 361
WASHINGTON ALUMINUM CO

WAVEGUIDE SLOTTED LINES

DIRECTIONAL COUPLERS

463S*Band Parametric Amplifier
STRAIGHT WAVEGUIDE SECTIONS

ANTENNA CAPABILITIES

626Transmitters and Receivers

outer

AVAILABLE THROUGH THE TECHNICAL AFFILIATION CF

CIRCLE 210 ON READER-SERVICE CARD
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Straight waveguide sections are available in all E.I.A. 
standard sizes from WR-650 through WR-2300. Because 
of revolutionary fabrication techniques, the VSWR m 
1,02 to 1 or less over the entire waveguide frequency 
band Standard length is twelve feet, with other lengths 
on request.

Parabolic Wullenweber Antenna Diameter of
periphery as 97'. Base diameter 56' Height 50'. Consists 
of six levels of 44 modular panels each level.
Ultimate use of these antennas is classified.

Broadband and narrowband amplification, 
and up-conversion to X-band is performed by 
the model SPA01 parametric amplifier. Unit, 
designed for S-band operation, uses a silicon 
diode as the variable capacitor. Gain is 15 to 20 
db and noise figure is 1.5 to 4 db, depending 
upon application. Broadband bandwidth is 50 to 
70 me ; narrowband, 10 to 20 me.

Motorola Inc., Solid State Electronics Dept., 
Dept. ED, 3102 N. 56th St., Scottsdale, Ariz.

LECTRONICS and

ELECTRONIC DESIGN • October 25, 1961

From 6- to 8- and 11- to 15-Gc communica­
tion is provided by a series of transmitters and 
receivers. Transmitter power outputs of 0.1 
to 1 w are available in the lower range, and 
50 to 500 mw in the upper range. The receiv­
ers have a base-band frequency response of 
±0.5 db from 50 cps to 8 me. The systems are 
made for wide-band data transmission, high- 
density communications, and video relaying.

Microwave Systems, Alpha Corp., Dept. ED, 
P. O. Box 1891, Dallas 21, Tex.

Directional couplers are available in the standard wave­
guide sizes, with coupling valuts from 30 to 70 db 
Deviation is held to ± 2db over the entire frequency 
band and directivity ia 20 db or better. A load matched 
for optimum directivity is provided on one of the two 
secondary outputs. More than one element can be 
supplied on each coupler.

Low-noise amplifiers WJ-111 and W.I-112 are 
designed for unattended field operation. They 
cover 2 to 4 Gc and 1 to 2 Gc ranges respec­
tively, with guaranteed maximum noise figures 
of 5.5 and 5.0 db respectively. Amplifiers with 
lower noise figures over restricted parts of the 
band can be supplied.

Watkins-Johnson Co., Applications Engineer­
ing, Dept. ED, 3333 Hillview Ave., Palo Alto, 
Calif.
P&A: WJ-111, $3,650; WJ-112, $4,200; 4 to 6 
iveeks.

These waveguide slotted lines are precision fabricated 
and machined sections which contain a tunable detector 
probe as an integral part. All units have a residual 
VSWR of 1.01 to 1 and slope of 0 1 cb or less.

Parabolic T irus antenna. Base diameter 71 Height GO 
Six levels of 24 modular panels each level. After installa­
tion, the overall parabolic contour deviation is ± .093 
inches.

Direct inquiries Io:
Appbod Mwrowavo Electron*» 
6707 White it one Rood, 
ta it tutore 7, Maryland

APPLIED MICROWAVE ELECTRONICS 
WASHINGTON ALUMINUM CO., INC.



X-Band Turnstile Switch 452

2X9 830

D6lB

441Power Meter

660Traveling-Wave Tube

RAYTHEON
Low-noise traveling-wave 

type Z-3031, has a saturated

15-30mW
8.5-96 kMc

Microwaves products

er output of 5 mw. Device has a 
noise figure of less than 14 db 
across its 14 to 18 Gc frequency

150-250 Vdc 
300 Vdc 

6.3 V 
50 G’s 

convection 
7.5 in.

1.5 lb. Max.

New Raytheon tube combines advantages of back- 
ward wave oscillators in rugged compact package 
ideal for airborne and missile use.

Two crossed rectangular wave­
guides with a 45-deg Faraday ro­
tator comprise the model XS04 X- 
band turnstile switch. The Fara­
day rotator is in a shorted circular 
waveguide section. It couples any 
two adjacent ports and isolates 
the other ports. The device is a 
narrow-band unit, said to provide 
high isolation. Temperature range 
is —45 to +85 C.

Motorola, Inc., Solid State Elec­
tronics Dept., Dept. ED, P. O. Box 
5409, Phoenix, Ariz.

QKB 830 GENERAL CHARACTERISTICS 
(Typical CW Operation)

tube, 
pow-

Accuracy is ±0.5%. Model 450 
power meter has five scales with 
ranges of 100 pw to 10 mw, cal­
ibrated from —30 to +10 dbm. It 
is designed for use with mode) 
402 waveguide and coaxial ther­
mistor mounts, but can be used 
with any 100- or 200-ohm, posi­
tive or negative temperature-co­
efficient barretter requiring 16- 
ma bias current.

General Microwave Corp., Dept. 
ED, 47 Gazza Blvd., Farmingdale, 
N. Y.
Price: $495.

Power Output 
Frequency 
Voltage Requirements

Tuning Voltage 
Focus Voltage . 
Filament Voltage

Shock .................................
Cooling
Overall Length 
Weight

The QKB 830 is especially suitable for local oscillator service 
in airborne, shipboard, or ground-based equipment such as 
anti-jam radar receivers. A wide-range tube, it can be tuned 
from 8.5 to 9.6 kMc by varying a single electrode voltage.

The small size and low voltages of the QKB 830 permit its 
use as a direct replacement for mechanically tuned klystrons 
in existing systems. It is also adaptable to many other appli­
cations requiring a voltage tunable source having provision 
for low-voltage pulsed or amplitude modulation.

Write today for technical data or application service to 
Microwave and Power Tube Division, Raytheon Company, 
Waltham 54, Massachusetts. In Canada: Waterloo. Ontario.

Electrostatically focused BA VO provides 
smaller, lighter X-band signal source

QKB 830 O-TYPE BWO is 
PA inches in diameter; 
weighs only IVi lbs.



PHILCO ANNOUNCES INDUSTRY’S

FIRSTMicro Waves

connectors single
package measuring 9.25 GERMANIUMPower

STUD

VARACTORS

L-4110

0.4 watts 0.3 watts 0.2 watts

80 volts 40 volts 20 volts654
0.35-0.7 pf 0.17-0.35 pf

5 ohms 6 ohms

25 Gc 60 Gc 100 Gc

0.4 nhy 0 4 nhy 0.4 nhy

0.2 pf 0.2 pf 0.2 pf

erates

CIRCLE 212 ON READER-SERVICE CARD >

ULTRATHIN 
BASE WIDTH

magnet focusing assembly, 
guide input and output.

SOLDER 
CONTACT

ALLOY 
JUNCTION

WHISKER 
WIRE

High Power Broadband 455 
Isolators

, wave- 
and rf 
11.5-lb

4.6 x 3

Tube Dept., Dept. ED, Schenecta­
dy 5, N. Y.
P&A: $4,500 in small lots; 90 days

BULK 
SEMICONDUCTOR

General Electric

Signals up to 6 Gc are switched 
by the series SA-90 remote-con­
trolled switch. Unit measures 2 x 
1.3 x 2 in., weighs 2.5 oz, and op-

specifications are met. Power re­
quirement is 28 v de or 115 v, 60 
or 400 cps. Operation is fail-safe. 

Don-Lan Electronics, Inc., Dept. 
ED, 1131 Olympic Blvd., Santa 
Monica, Calif.
P&A: $145; SO days.

BACK 
CONTACT 
SOLDER

Remote-Controlled 
Switch

range. Gain is 25 db max. The 
tube is supplied with permanent-

msec. MIL-E-5272

Philco Germanium Microatch construction 
creates an ultra-thin base width (shown in 
red). Result: higher breakdown voltage for 
a given cutoff frequency . . . and greatest 
capacitance variation.

New Philco varactor types L-4110, L-4111, and L-4112— 
industry’s first germanium varactors—herald new capa­
bilities for harmonic generators, parametric amplifiers, 
RF tuning devices, and a wide variety of all-solid state 
power sources.

Philco Germanium Microetch process, heart of the 
new varactor capability, combines with the low contactThe 2- to 7.9-Gc band is covered 

by the series 1-900 broadband co­
axial isolators. Devices handle 150 
w. Isolation is more than 20 db; 
insertion loss is less than 0.3 db. 
and vswr is 1.25 max. The isolator 
is less than 3.4 in. long and oper­
ates from —55 to +71 C.

Rantec Corp., Dept. ED. Cala­
basas, Calif.

All Philco Microwave 
Semiconductors are 
immediately available 
from your Philco 
Industrial Semi­
conductor Distributor

Max. Power Dissipation
Breakdown voltage (minimum at 
—200 pa)
Junction capacitance (at 100 kc and 
varactor biased at VS Vb)
Series resistance (typical; measured 
at 2 Gc and varactor biased at VSVb) 
Cutoff frequency (minimum; calcu­
lated at V3 Vb)
Lead inductance (typical; measured 
at 2 Gc)

Cartridge capacitance (typical; mea­
sured at 100 kc)

For data and applications assistance, write Dept. ED ¡0256!X
SPECIAL PRODUCTS OPERATION

0*3' ± .001* 

OUTSIDE DIMENSIONS

LANSDALE DIVISION, LANSDALE, PENNSYLVANIA
IN EUROPE: Avenue de Beauregard 3, Fribourg, Switzerland

potential inherent in germanium to produce large capac­
itance variation. And large capacitance variation means 
more efficient frequency conversion — the capability 
that makes the varactor ideal for harmonic generators.

Originally designed for Philco’s own all-solid state 
power sources, these varactors now are commercially 
available for your own designs.

Parameters

DIMENSIONAL OUTLINE AND PHILCO GERMANIUM VARACTORS
MECHANICAL SPECIFICATIONS
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Pulse Compression Network 439

Radar echoes are compressed in time by this 
network, enabling overlapping pulses to be dis­
tinguished. Compression ratios from 10 to over 
100 are available, with center frequencies as 
low as 1 mc, and with various bandwidths. Net­
work impedances are from 50 to 1,000 ohms, 
depending on center frequency.

Ortho Filter Corp., Dept. ED, 7 Paterson St., 
Paterson 1, N. J.

Scales:

Accuracy:
Power:
Bolometer:

Bias Current: 
Recorder 
Output: 
Oscillator 
Frequency: 
Weight: 
Price:

Five ranges, front panel selection: 0-.1.0-.3,0-1.0,0-3.0, 
0-10 milliwatts full scale. Two ranges 0-10.5-15 db 
full scale. Higher power levels by using directional 
couplers and/or calibrated attenuators.
3% of full scale reading.
105-125 volts, 210-230 volts, 50-60 cps.
Temperature coefficient: positive or negative.
front panel selected. Resistance: 
100 or 200 ohms, front panel selected. 
0-16 ma d-c

0-1 ma, 1500 ohms, one side ground

10.7 kc
Approximately 13 lbs.
$240

Dual-Polarized Antennas 573

Parabolic antennas have 6-, 8-, and 10-ft 
diameters. Frequencies from 1.7 to 1.99 Gc are 
covered. Antennas are dual polarized, with 
cross-talk of 40 db min. Wind of 100 mph and 
2-in. radial ice loads are withstood.

Prodelin, Inc., Dept. ED, 307 Bergen Ave., 
Kearny, N. J.
Availability: immediate.

Hybrid 436

■HM
Standard sidewall short slot hybrid, model 

WR-15, covers frequencies from 68 to 72 Gc. 
Device is 0.5 in. long, has a 0.04 in. common 
wall, and is cast in beryllium-copper. Unbal­
ance is 0.25 db max, and isolation is 30 db min.

Microwave Development Laboratories, Inc., 
Dept. ED, Natick, Mass.
Availability: Stock to 30 days.

POWER measured
MICROLINE POWER METERS, measuring both 
average and peak pulsed power. The 31 Al Average 
Power Meter, with 3% accuracy, provides 
greatest precision and bias stability available.

The 31A2 measures peak pulse power directly 
without computation using Sperry's patented barretter 
integration-differentiation technique.
Offers improved accuracy over computation from 
pulse characteristics and average power.

Using the 31 Al and 31A2 with Microline 
barretters, thermistors and mounts, Microline 
accuracy is assured!

with
31A2 PEAK POWER METER

Repetition Rate: 
Pulse Width: 
Rise Time: 
Power Rentes. 
Frequency Range: 
Barretter 
Mount Output

Video Output: 
Accuracy: 
Price:

50to5000pps
0.25 to 10 microseconds
0.15 microseconds
0-30,0-100,0-300 mw 
depends on Barretter Mount

Capacitance must be less 
than 100 mmt 
300 milhvuib 
±10% 
J975

SPKRHY MICHOWAVI ELECTRONICS COMPANY, CLEARWATER. FLORIDA • DIVISION OF SPERRY RAND CORPORATION

SAtcrotine tnetrumenta • Radar Test Sets • Systems Instrumentation • Solid State Devices and Materials • Microwave Components and 4/>fennas
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Nomine! Resistance Bias Current
Cartridxe ^z> Bias Current For Nominal

Model Type Element Type (25° C Amb) Resistance (ma)
38B1 821 Barretter Fuse 200 8.75 

±0.25
3882° 823 Barretter Fuse 200 8.75 

±0.253883 560 Barretter Threaded 200 8.75 
±0.253884’ 825 Barretter Threaded 200 8.75 
±0.2538 B6 Cmx Barretter Disc 200 4.0-5.0

3887 — Barretter Crystal 200 8.75 
±0.25 

12.8±1.0 
10.2±1.0 
7.5±1.0

38B10 543 Thermistor Threaded 100
135
200

38B11 550 Thermistor Fuse 100 14.0 
±1.038812 Cmx Thermistor Disc 200 15.0

'Specially selected and calibrated for peak power applications

BARRETTER MOUNTS

Steerable Antenna 353

33X2 
33H2 
3X2 
33C2 
33S2 
33L1 
3383

Frequency (Gc) 
8.20-12.40 
7.05-10.00 
5.85- 8.20 
3.95- 5.85 
2.60- 3.95

Maa VSWR 
1.35 
1J0 
1.30 
1.30 
1.30

.95- 1.22 (coax) 1 JO 

.50-11.00 (cmx) 1.50
THERMISTOR MOUNTS

33X3 
33H3
33C3 
33S3 
33B2

Frequency (Cc) 
8.20-12.40 
7.05-10.00 
5.85- 8.20 
3.95- 5.85 
2.60- 3.95

.50-11.00 (cmx)

Max VSWR
1.35
1.30
1.30
1.30
1.50

Price 
$12
$14
$15
$14
$25 
$12
$25

Portable 28-ft diameter parabolic antenna is 
steerable both in azimuth and elevation. The 
20-ft mounting tower forms a mobile trailer 
unit. Designed for field use, the antenna can 
be put into operation at a remote site by two 
or three men in a few hours. It operates from 
100 to 4,000 me, withstands winds to 45 mph 
in operation and 100 mph stand-by, and re­
quires 115-v, 60-cps, 1-kw power.

Smyth Research Associates, Dept. ED, 3555 
Aero Court, San Diego 11, Calif.

ACCU RACY !
SPERRY BARRETTERS, 
THERMISTORS and MOUNTS
MOUNTS
LOW VSWR—the lowest available today.
HIGH EFFICIENCY—assures minimum error in power 
measurement.
REPLACEABLE ELEMENT—simplified maintenance for 
the user.

Pritt 
I 70 
$100 
$130 
$140

Pritt
I 75 
1 *

SPERRY MICROWAVE ELECTRONICA COMPANY, CLEARWATER. FLORIDA • DIVISION OF SPERRY RAND CORPORATION

Mlcrollne Instruments • Radar Test Sets • Systems Instrumentation • Solid State Devices and Materials • Microwave Components and Antennas
CIRCLE 213 ON READER-SERVICE CARD

Multihole Couplers 468
Frequencies from 2.6 to 40 Gc are covered by 

the 45-1 series of precision multihole couplers. 
Couplers are available in 3, 10, and 20 db rat­
ings. Units have flat coupling and high direc­
tivity.

Sperry Microwave Electronics Co., Dept. ED, 
Clearwater, Fla.
P&A: $100 to $375; from stock.

Germanium Switching Diode 574

For X-band switching, the type S150 ger­
manium diode is hermetically sealed. With 80- 
ma bias, insertion loss is 1.5 db. Without bias, 
loss is 16 db, reflective, holding off 100 mw of 
the rf signal. Devices can serve as an rf modu­
lator.

Microwave Semiconductor and Instruments, 
Inc., Dept. ED, 116-06 Myrtle Ave., Richmond 
Hill 18, N. Y.
P&A: $32.50 for samples; from stock.

177ELECTRONIC DESIGN • October 25, 1961



449Waveguide Switches

676Dual Polarized Adaptor

Frequency Multiplier

lower

Dept

CIRCLE 214 ON READER-SERVICE CARD

Ì78 1961

Power output ranges from microwatts to tens 
of watts, with bandwidths from 0.1% to greater

40 Gc are 
frequency 
elements.

than microwave passbands. Efficiency at 
frequencies is as high as 85%.

General Electronic Laboratories, Inc., 
ED, 18 Ames St., Cambridge 39, Mass. 
P&A: $580 fob Cambridge; six weeks.

Microwaves products

Circular waveguide feed parabolic antennas 
can be adapted to polarized transmission with 
the model DPA-6000 dual polarized adaptor 
Device has two inputs, one for each polarization, 
with 35 db isolation. Frequencies from 5,800 
to 7,750 me are covered.

Mark Products Co., Dept. ED, 5439 W. Fargo 
Ave., Skokie, Ill.
P&A: $225.00; from stock.

ELECTRONIC DESIGN • October 25

Output frequencies from 1 me to 
provided by a line of parametric 
multipliers. Varactors are active

Mechanical, three- and four-port waveguide 
switches are for use in RG/96/u, RG/98/u, 
RG/99/u and RG/138/u waveguides. Loss is 
about 0.3 db over entire waveguide band; iso­
lation is greater than 40 db between ports; 
vswr is 1 15 or less. Hardened steel alignment 
shaft sets rotor.

Technical Research Group, Antenna and Mi­
crowave Dept., Dept. ED, 9 Union Square, Som­
erville, Mass.

Tunable X Band Filters

slotted shaftcounterdial and calibration chart

LABORATORIES formerly FREQUENCY STANDARDS

wide temperature range 
with single tuning control

two direct-coupled TEinmode cylindrical cavities

adjustment. Price.- $398.00 each (less quantity discount).
Frequency Engineering Laboratories’ 14 years of experience in the development 
and production of high performanci microwave filters is available to you without 
obligation. Look into our capabilities for special preselectors with balanced mixer 
as well as low bandpass and band rejection filters for both high and low power 
applications. Write for Bulletin P-26102 or send specific bandwidth and other 
requirements to Department KF. .

FREQUENCY ENGINEERING
INDUSTRIES. INC \
• PROSPECT 4-0500

। scr immators, Antenna Couplers, Diplexers, 
O'’ctional Couplers, Antennas, Cavities

A DIVISION OF HARVAR
BOX 504 • ASBURY PARK N 

Center for new ideas in microwave technology 
Wavemeters, Reference Cavities, Signal Sonrc

MAXIMUM REJECTION • LOW INSERTION LOSS
• DELIVERY FROM STOCK

s' No.-., Frequency Engineering Laboratories, world leader in
\ microwave filter t I ntroduces a new senes of

**aiI*A*iIa \ precision tunable bandpass filters covering the range of 7 iß/VV WVV A to 12.5 Gc —assembled and delivered from stock in two V V V / weeks or less!
\ 7 These filters feature a bandwidth of 8 to 12 me at 3 db

---------and 60 me at 30 db with 2 db insertion loss .. . VSWR of
1.5 max. at Fo-•• temperature stability of 3 cps/Mcs/°C maximum drift over
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Dual-Polarized Horns 583

All standard waveguide sizes from WR-430 
through WR-2300 are available. These dual­
polarized horn antennas have either wave­
guide or coaxial inputs. The vswr is less than 
1.2 for 30% for the frequency band. Decoupling 
between inputs is greater than 30 db. Standard 
aperture is between 0.35 and 0.5. Units are 
weatherized, and can be pressurized and anti- 
iced.

Antenna Systems, Inc., Dept. ED, Hingham, 
Mass.

©§GD0D®IuI®i7§

FLAT OUTPUT
NEW in Alfred Series 620 Oscillators:

• BUILT-IN FEEDBACK LEVELER

446Waveguide Circulator

Holds power output constant to ± 3/i db over these ranges... 1 to 2, 
1.4 to 2.5, 2 to 4, 4 to 8, 7 to 11 Gc. Feedback Leveler unique in 
holding output variation to approximately ±0.1 db over any 100 Me 
interval. Feedback method makes RF flatness independent of RF 
level or microwave tube aging. Components being developed for 
leveling above 11 Gc.

• SYMMETRICAL NARROW BAND SWEEP

Four-port waveguide circulator model CBX- 
205, for communication-link applications, cov­
ers 5.925 to 6.425 Gc with 20-db minimum 
isolation. Power handling capability is 300 w 
avg; operating temperature range is —55 to 
+ 71 C. Standing-wave ratio is low.

Rantec Corp., Dept. ED, Calabasas, Calif.

Klystron Oscillators 382

Up to ±5% of band width; about any center frequency. A significant 
time saver for component testing.

PLUS ALL THESE FEATURES, STILL EXCLUSIVE WITH ALFRED

Wide-range klystron oscillators of series KL- 
280 provide 10 mw min. Three models cover 1 to 
6-Gc; pulsed and cw versions are made. A tuning 
mechanism which tracks de tuning voltage and 
piston position to a linear tuning dial is optional. 
Size is 10-1/2 x 2 x 3 in. Type TNC female rf 
output connectors are standard.

Empire Devices, Inc., Dept. ED, Amsterdam, 
N. Y.

ELECTRONIC DESIGN • October 25, 1961

Alfred Model 623 BK Microweve Oscillator, featuring built-in 
leveler, drift less than ±.02% per hour, adjustable frequency 
markers and Quick Look Readout.

• Drift —less than ±0.02% per hour.
• Residual FM —less than 0.0025% peak.
• Adjustable Frequency Markers—time-saving indicators of band lim­

its or intermediate frequency values.
• Quick Look Readout — shows frequency range, markers and sweep 

time at a glance.
• Ten Frequency Ranges, 1 to 26 Gc—covering 1—2; 1.4—2.5; 2—4; 

4-8; 6.5—11.5; 8—12.4; 8.2—12.4; 10—15.5; 12.4—18; 15—22; 
18—26.5 Gc. (Internal leveling 1 to 11 Gc only.)

• 0.5 microsecond rise and fall response to AM — equivalent to a 
2 megacycle band pass.

• Frequency accuracy ±1% unswept or swept.
• Direct coupled external sweep connection — response de to 10 kc. 

Ideal for external frequency programming.

GET COMPLETE DETAILS —Alfred’s policy is to publish speci­
fications — not to withhold them. All specifications are guar­
anteed as stated For detailed information on Series 620 
oscillators, contact your Alfred engineering representative 
or write to:

ALFRED ELEGTRORICS
3176 Porter Drive, Palo Alto, California • Phor.e: DAvenport 6 6496

CIRCLE 215 ON READER-SERVICE CARD
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Absorbers 671

20-WATT OUTPUT

UHF Power Generator Microwaves products

TYPE SLRD

For anechoic chambers. The Series VHP ab­
sorbers eliminate the need for baffles. Typical 
reflection level at X-band is down 60 db for 
normal incidence, down 40 to 50 db for both 
polarizations at angles 60 to 65 deg from nor­
mal, and attenuation through the material over 
50 db.

B. F. Goodrich Sponge Products, Dept. ED, 
Shelton, Conn.

Coaxial Hybrid Rings 575

with INCREASED FREQUENCY RANGE

275 ° 3000-
Unique Features

Output more than 20 watts from 500 to 1700 me. 
at least 1 watt from 275 to 3000 me.

Calibrated output meter plus 80 db attenuator.

APPLICATIONS
The Type SLRD Generator will accom­
plish many tasks for which several in­
struments have been necessary in the 
past. Its high output power makes it 
ideal for antenna measurements. It 
can also be used as a generator for

Direct-reading frequency scales.

impedance, VSWR 
measurements, and 
cedures for which 
necessary.

and attenuation 
for calibration pro- 
a known power is

Operating over a 15% bandwidth from 950 
to 6,000 me, type CJ hybrids have a 0.2-db in­
sertion loss and a 25-db isolation. Devices con­
sist of a circular coaxial line with four branch 
arms. Input and output impedance is 50 ohms.

Microlab, Dept. ED, 570 W. Mount Pleasant 
Ave., Livingston, N. J.
P&A: $120 to $150; from stock.

Ferrite Switch 384

• Band switch without interchangeable cavities.

• Short-time stability, better than 5 x 10 s.

AVAILABLE FROM STOCK
WRITE TODAY FOR 

DESCRIPTIVE LITERATURE

ROHDE & SCHWARZ
ELECTRONIC MEASURING EQUIPMENT FOR THE UNCOMPROMISING 

111 Lexington Ave., Passaic, N. J. • PRescott 3-8010

V-band switch model R-227LS covers a fre­
quency range of 3% at 70 Gc. The 2.5-in. long de­
vice has isolation greater than 20 db, insertion 
loss of 1 db max, and vswr of less than 1.30:1. 
Switching time is less than 1/xsec. The four-port 
switch is one of a line of ferrite components for 
K and V bands.

Ferrotec, Inc., Dept. ED, 217 California St., 
Newton 58, Mass.
Availability! 45 days.

CIRCLE 216 ON READER-SERVICE CARD 
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Low Noise TWT’s with PPM Focusing
TUK «125

TUM »10!

SMALL SIGNAL GAIN (db)Metal-Ceramic, PPM Focused,
FRfQUfNC»-km<

Magnetically Shielded,
NOISE FIGURE (db)

10 mw Output and 30 db Gain HIM »101

W »125-with Maximum Broadband

Noise Figure of 10 db. FREQUENCY kmc

TYPICAL LOW NOISE TWT TUBES IN PRODUCTION

Cir.CLE 217 ON READER-SERVICE CARD

Shielding of the tube and its focusing 
structure, an advantage of the PPM 
format, eliminates the effect of stray 
magnetic fields and permits use of 
tubes in close proximity to magnetic 
materials or to each other. Elimination 
of the focusing solenoid and power 
supply reduces power consumption to 
less than 3 watts, including heaters, 
and does away with auxiliary cooling.

MEC’s new short form catalog with 
complete informetion on our production 

engineered line of traveling-wave tubes is 
available now. In addition to low noise types, 

the catalog covers medium and low power, 
serrodyne, and special purpose tubes. 

For your free copy, call your nearest MEC 
engineering representative or write to us.

REPEATABILITY MEANS RELIABILITY.
Notice how closely the small signal gain and 
noise figure characteristics for the first 
M21O5 (#101) compare with those of the last 
member in the first lot (#125).

Model M21O5 Low Noise TWT 
weighs 5 pounds and 
is 12 %" long.

Typical of MEC’s advanced family of 
metal ceramic low noise traveling­
wave tubes is the new M2105. Rugged 
and reliable, this tube is the result of 
engineering skill and manufacturing 
care appropriately combined to form 
a production tube with truly repro­
ducible characteristics.

Microwave 
Electronics 
Corporation

4061 Transport Strsst 
Palo Alto, California 
OAvenport 1-1770
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Reliability—
A Built-in Feature of MEC Tubes
Metal-ceramic construction gives 
MEC tubes a headstart on reliability. 
They are evacuated at higher temper­
atures (650°C), producing a higher 
vacuum and cleaner environment for 
long cathode life.
Inherently rugged, they provide supe­
rior performance over environmental 
extremes. (The M2105 withstands 
15 g shock and 15 g vibration between 
5 and 2000 cycles with no degradation 
in performance. Temperature compen­
sation work is now being completed. ) 
MEC construction features also in­
clude a stacked ceramic gun and a 
helix rigidly supported by three 
ceramic rods. Critical turn spacing is 
accurately maintained to assure uni­
form gain characteristics from tube- 
to-tube. The tube can be operated in 
any position without change in char­
acteristics.

PPM FOCUSEL Frequency Small Saturation Noise 
TUBES Range Signal Gain Power Figure

M2103 
Series 
(Family)

2-4 kmc 30 db 10 mw 10 db
(over 0.5 kmc 
portion of the 
band)

30 10 8

2.3-4.4 30 10 10
2-4 30 10 15

M2112 
Series

4-8 30 10 10
4.3-7.4 30 10 10
4-8 30 10 15

M2105 
Series

7-11 30 10 10
7-11 30 10 15
8-12.4 30 10 15

M2114 12.4-18 30 5 14
SOLENOID FOCUSED 

TUBES

M2103 
Series

2.0 • 4.0 kmc 30 db 5 mw 8db
(over 0.5 kmc 
portion of the 
band)

30 5 6

M2107 4.0-8.0 30 5 10
M2101 
Series 7.0-11.0 30 10 9

M2114 12.4 -18.0 30 5 12



the first complete line of
TRANSISTOR
VOLTMETERS...

) Microwaves

Waveguide Arc Detector 359

Optical sensing device operates in the L-band, 
1.12 to 1.7 Gc. The detector, model S61-1, can 
be used as a protective device on high-power 
radar systems. Prisms in the waveguide direct 
light from arcs to photo diodes. Reaction time 
is 5 to 10 jtisec. System includes waveguide 
section, arc detector assembly, amplifier, power 
supply, and test light source.

FXR, Inc., Microwave Div., Dept. ED, 25-26 
50th St., Woodside 77, N. Y.
P&4: $1,600; 60 to 120 days.

Millimeter Waveguide Switches 572

ALL-TRANSISTOR MIL TRVMs
• miniature, panel-mounting, for build-in applications
• power supplies included-no battery replacement or checks needed
• isolated inputs • low power consumption
• compact (as small as 2.85" diameter by 6" deep including terminals)
• lightweight • longer life

Model Meter Description Price

Note: Due to heavy demand, present delivery of most nw4*1’ 
is 6-8 weeks. For complete literature, write to Dept. ED-10

301-1 AC TRVM 3W" zero-left, from 10MV range $250.00
302-1 AC TRVM 3%" zero-center, phase sensitive, 

from ± 10MV
275.00

303-1

304-1

AC TRVM 2W" 50% less panel area than 
Model 301-1

275.00

AC TRVM 2V4" zero-center, phase sensitive, 
from ± 10MV

300.00

305-1 DC TRVM 3V4" zero-center, no zero-set, 
± 100MV range

225.00

305-2 DC TRVM 3%" zero-left version of 305-1. 
250MV range

225.00

when ordinary Instrument* are too Mg or inadequate

e TRIO LABORATORIES, INC.
Plainview, Long Island, New York
OVerbrook 1-0400 • TWX HKVL 1

Operation in 7 msec is provided by these 
waveguide switches. Devices handle frequen­
cies from 18 to 40 Gc, Switching power is 28 v 
de, 0.25 amp. Units measure 1.42 x 1.3 x 1.56 
in., weigh 2 oz, and meet MIL-E-5272 specs.

Quantatron, Inc., Dept. ED. 2520 Colorado 
Ave., Santa Monica, Calif.

Coaxial Mechanical Switch 581

Switching speed is 10 msec. Model C115LCS 
coaxial mechanical switch operates up to 6 Gc. 
Insertion loss is 1.3 max; isolation is 25 db min, 
and vswr is 1.3 max. Actuation requires 8 w.

E & M Laboratories, Dept. ED, 15145 Califa 
St., Van Nuys, Calif.
Availability: 30 days.

If they aren’t what they 
should be, then you 

ought to be specifying 
Coaxial Connectors by

Automatic
METAL PRODUCTS CORPORATION
323 Berry St., B’klyn 11, N Y • Evergreen 8-6057

CIRCLE 219 ON READER-SERVICE CARD
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precise

COAXIAL TUNERS
specify...

ENGLISH

Microwaves

Ferrite Isolators 448

TUNE TO

VSWR 1.000 200-4000 MCS.

KV HR
Frequency Range

<Gc/*l
Output Power 

ImW)
Noise Factor 

Id bl
Gain 
(db)

Helix Vohoge 
(VI

Collector Voltage 
IV)

(allertar Current 
(mA)

Focusing Field (Gauss)

R. F Conmctiom

lose

Recommended Solenoid

6861
2*7 to 3*5

6*5

375

400

0*15
525

Coaxial 
Straight

Int.
Oct.

N4004

* PLUG-IN REPLACEMENT

1000 HOURS 
and/or IWO TIA«

•NAL INFORMATION
ANO SPECIFICATIONS WRITE 

FOR DATA BOOK TO...

SOLE U.S. AGENTS

f all uik

Electronics, inc
536 BROADWAY • NEW YORK 12 NY

CAnaló 7400 Cable • CAlVERTRON

Cover L to X bands. Broadband coaxial fer­
rite isolators operate from 1 to 11 Gc using 
three units instead of four as previously re­
quired. Isolation is 10 db, maximum insertion 
loss is 1 to 1.4 db; vswr is 1.25 max. Fre­
quency bandwidths closely fit the requirements 
of test equipment.

Sylvania Electric Products Inc., Dept. ED. 
730 Third Ave., New York 17, N. Y.
Availability: 4 weeks.

Measuring System 447

Phase and amplitude of the electro-magnetic 
field over an antenna aperture are measured 
by model APA-1 measuring system. Operating 
frequency is 2 to 40 Gc with a sensitivity of 
— 80 dbm at 13 Gc. Phase accuracy and sta­
bility are better than ±5 deg over 40-db dy­
namic range. Amplitude is measured to ±0.5 
db.

Scientific-Atlanta, Inc., Dept. ED, 2162 Peid- 
mont Road, N. E., Atlanta 9, Ga.

Corner Reflector Antenna 580

Frequency range is 0.4 to 1 Gc. Corner re­
flector antenna, model RA-105, is said to have 
a gain 10 db greater than a dipole antenna. 
Unit meets MIL-STD-449 requirements.

Empire Devices, Inc., Dept. ED, Amsterdam, 
N. Y.

25, 1961

MAKES YOUR LOAD A REFLECTIONLESS TERMINATION

DESIGNED FOR USE whenever extremely accurate RF power 
terminations are required. This laboratory type Coaxial Tuner 
will tune out discontinuities of 2 to 1 in coaxial transmission 
line systems or adjust residual VSWR to 1.000 of loads, 
antennas, etc. May also be used to introduce a mismatch into 
an otherwise matched system.
M. C. JONES COAXIAL TUNER is designed for extreme ease of 
operation, with no difficult laboratory techniques involved. 
Reduces tuning time to a matter of seconds. Graduations on
carriage and probe permit resetting whenever reusing the same 
termination.
Impedance
Frequency Range

RF Connectors 
Power Rating 
Rango of Correction

SPECIFICATIONS
50.0 ohms
Model 15IN
Model 152N

200-1000 Mc».
500-4000 Mc».

E1A Ji* 50.0 ohm Flange plus adapters to N female connector 
100 watts
VSWR as high as 2 may be reduced to a value of 1.000

FOR MORE INFORMATION ON TUNERS, DIRECTIONAL COUPLERS, R. F. LOADS, Etc. 
PLEASE WRITE TO:

M. C. IONES ELECTRONICS CO., INC
185 N. MAIN STREET, BRISTOL, CONN.

SUBSIDIARY OF

CIRCLE Ml ON READER-SERVICE CARD
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443

and radar augmentation

raniechnology
659

amplitude modulator

Dipole array for 
telemetry tracking systems

Circularly polarized simultaneous 
lobing feed 190 Me and 960 Me

Electronically-Primed 
Tube

Direct-Reading 
Wavemeters

Microwaves products

model T48V4 
type TR tube 
of 10 kw. Op­
is 200 to 600 
is 100 p.sec at

Antenna Feed systems
Rantec feed assemblies are used on 

parabolic tracking and acquisition antennas 
ranging in size from 10 to 85 feet.

Telemetry Antenna Mullmiexers
Rantec multiplexers are used on a large 

number of missile and space programs, including
Mercury, Titan. Polaris. Discoverer.

Midas, Nike Zeus. Nike Hercules, 
Subroc. Samos, X-17, Centaur, etc.

Accuracy within ±0.05% is 
provided by the Data-Dial direct­
reading wavemeters. Model 3102, 
with integral crystal detector out­
put, covers frequencies from 0.9 
to 2.1 Gc, while the model 3103 
has a range from 2.35 to 3.75 Gc. 
Compensation for residual nonlin­
earity is provided in the readout.

General Communications Co., 
Dept. ED, 677 Beacon St., Boston 
15, Mass.

Rated at 20 w, 
broadband plug-in 
has a peak power 
erating frequency 
me; recovery time

■iM Antennas
Rantec tracking antennas are currently in 

operation at missile ranges throughout the 
free world. In addition, Rantec’s airborne 

antennas are in quantity production for 
major missile and airframe programs.

Over the years, a company normally becomes “pegged” into one or two 
specific categories of interest. Rantec has variously been described 

as “those people who make antennas” or “they’re in ferrites.”
We would like to take this opportunity of outlining Rantec’s 

broad level of design, development and production capability.

3 db. It is for 7/8-in. coaxial-line 
use. Tubes for 1-5/8 and 3-1/8-in. 
lines and for L-band waveguide 
cavities can also be furnished.

Tucor, Inc., Dept. ED, 59 Dan­
bury Road, Wilton, Conn.
Availability: 60 days.

Standing-Wave Indicator 435
Pen-sized, external standing­

wave indicator permits calculation 
of standing-wave ratios by mov­
ing the indicator probe along the 
transmission line. The indicator 
is calibrated glass, gas filled, 
which glows in direct proportion 
to standing-wave value.

Control Technology Corp., Dept. 
ED, 6255 Industrial Court, Green­
dale, Wis.



4-channel multiplexer

Microwaves

Ferrite Circulators 458

Swept Oscillator 437

4 CIRCLE 222 ON READER-SERVICE CARD

Bind p»s filter. 15 wett 
CW unprejsumed. 2200-2300 Mc

Glass Seal Connectors 662

Special lest EQUipmenl and RF Sun Systems
From the number of essential microwave components 

available in Rantec’s standard line, considerable 
flexibility exists for designing special test 

equipment, simulators and radar subsystems.

These products are “typical" of Rantec’s knou-how, but repre­
sent only a part of the total picture. Write or call Rantec for 
complete product information in any of the above categories.

Operation from —30 to +70 C 
without temperature compensa­
tion is provided by these three- 
port circulators. Devices for 5.4 
to 12.7 Gc operation are available. 
Units have 20 db min isolation, 
0.5 db max insertion loss, and 1.2 
max vswr. Up to 10 w cw or aver­
age power are handled. Typical 
bandwidth is 0.5 Gc.

Sylvania Electric Products, Inc., 
Dept. ED, 1100 Main St., Buffalo 
9, N. Y.
Availability: 30 to 45 days.

Both TNC and TM connector 
types are available in this series 
of glass seal connectors. Config­
urations include bulkhead jacks, 
panel receptacles, bulkhead recep­
tacles, and adapters.

General RF Fittings, Inc., Dept. 
ED, 702 Beacon St., Boston 15, 
Mass.

Ferrite Devices
wide variety of advanced ferrite devices 

is available in frequency ranges 
from below L-band through K-band

Parametric mummers I
Ranter's line of broadband low insertion B 

loss, ferrite devices and filters assure “
optimum performance of complete parametric 

amplifier systems. A variety of stable.
low noise parametric amplifiers is available.

A P Fillers
In addition to the units shown.
Rantec has developed many other 

filters for special applications. An impressive staff 
of engineers is available to handle 

complicated “state-of-the-art” problems.

Sweep rates from 0.01 to 1 sec 
in four ranges, continuously var­
iable. Model 64 swept oscillator 
provides for external sweep and 
de coupling for frequency pro­
graming. Sweep may be low to 
high or high to low. It is offered 
in three units covering S, C and 
X bands.

Sperry Microwave Electronics 
Co., Dept. ED, Clearwater, Fla. 
P&A: $2,750; stock.
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453Parametric Amplifiers
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2, 3, 4, or 5 sections 
depending on desired characteristics.

BNC, TNC, N and miniature connectors, 
or direct cable coupling.

Microwaves products

Precision Built Maximum Ruggedness And Accuracy

Covering frequencies from 200 me 
to 1000 me, Telonic TBP filters 
may lie selected with pass band 
widths from 2.5% to 25% of center 
frequency. Insertion loss is ex­
tremely low for a miniature type. 
Sectional style of construction al­
lows fast design and delivery of 
units to meet your exact require­
ments.

High speed waveguide switches, type MA- 
3470, are available as spst units from 5.4 to 
9.8 Gc. Typical switching time is 2 nsec. Driv­
ing power required is about 75 mw. Insertion 
loss is 0.5 db; isolation is 20 db. Units handle 
up to 4 w cw, 150 w peak. Switches are all­
solid-state.

Microwave Associates, Inc., Dept. ED, Bur­
lington. Mass.

MINIATURE TYPES
Series TBP

Coaxial Attenuators

Precision machined silver-nickel 
and teflon resonator sections

Rexolite coil support 
spacers for high 

temperature resistance.

Milled aluminum case with 
fused tin finish provides rigidity 

plus excellent shielding 
and corrosion resistance. CAVITY

Lens Antenna
Adjustable tuning 
and precise 
circuit matching.

Compatible metals provide 
temperature stability 
lietter than .1%.

Ä All connector 
types available.

Tubular shape, small size, 
withstands high G’s. 
shock, and vibration.

Silver-plating 
minimizes insertion loss.

TYPES
Series TCF

Telonic Cavity Band Pass filters are 
available with center frequencies 
ranging from 300 me to 2500 me. 
Bandwidth is determined by cavity 
coupling and may be specified from 
.25% to 25% of center frequency. 
TCF filters consist of 1 to 12 ca­
pacity-loaded sections enclosed in 
a slotted aluminum case to provide 
maximum protection in areas of 
environmental stress.

Get this same precision and durability in all Telonic filters — LOW PASS 
Types with cut-off from 200 l i 1200 me i very 5 me — and TUNABLE 
FILTERS in four models covering 50 to 2500 me — and custom filters 
for special military and commercial applications, audio to 2500 me
Data File 157 includes complete specifications on all lour types as well 
as the new Telonic Filter Dtsign Guide. The Guide consists of nomo­
graphs, curves and charts, so that in a few minutes time, knowing fre­
quency, bandwidth, ami slope of the filter needed, the engineer can 
“design his own filter — arriving at size, shape, model number and even 
price. Saves days ol valuable communication time.

TELONIC ENGINEERING CORPORATION, LAGUNA BEACH, CALIF.

Up to 7 w of microwave power can be at­
tenuated, modulated, or switched by the series 
SMA coaxial switch-modulator-attenuators. Am­
plitude modulation over 70% up to 100 me is 
possible. Attenuation range is 20 db. Model 
N400 operates from 7 to 12 Gc, and model 
N401 from 5.5 to 10 Gc. Typical insertion loss 
is 1.5 db. Switching time is 10 nsec.

Somerset Radiation Laboratory, Inc., Dept. 
ED, 192 Central Ave., Stirling, N. J.
P&A: $135 and $195 for N400 and N401; from 
stock.

X-band lens antenna model ALXN-1A radi­
ates a circular polarization with a hemispheri­
cal radiation coverage. Two units installed on 
any airborn vehicle provide complete tracking 
coverage for yaw, pitch or roll. The ellipticity 
ratio is better than ±1.5 db over a hemisphere; 
the signal is constant to ±2.4 db over hemis­
pherical coverage.

Canoga Electronics Corp., Dept. ED, P. O. 
Box 550, Van Nuys, Calif.

S-band, single-knob tunable parametric am­
plifiers have a stable 20-db gain at 15 me or up 
to 30 db gain with the same bandwidth prod­
uct. With one knob it can be tuned over 200 me 
of the 500-mc range with gain at band edges 
of 18 to 20 db; with two knobs it can be tuned 
over 500 me. Noise is 3 db max.

Sylvania Electric Products Inc., Dept. ED, 
P. O. Box 997, Mountain View, Calif.
P&A: $10,000; 90 days



g’' STANDARD
§1 POLARAD

FIELD
^INTENSITY

RECEIVERS
MODEL FIM-2 

1,000 to 10,000 me

Hundreds of Polarad Calibrated Field Intensity Receiv­
ers are in use today throughout the world. Why?
...because the FIM series, in production since 1956, of­
fers ±ldb accuracy because of its self-contained signal 
generator.
... because the Model FIM-2 is the only single unit micro­
wave system capable of measuring rf interference and 
susceptibility. It has been designed for measurements in 
accordance with all military RFI specifications.

...because the FIM-2 is an integration of two instru­
ments in one, it is always available in your laboratory as 
either a sensitive microwave receiver or an accurate sig­
nal generator.

...because UNIDIAL tunes both the receiver and signal 
generator simultaneously; and, the front-panel meter 
indicates average, peak, slide-back peak or quasi-peak 
value of rf signals, the Polarad of FIM-2 is the most 
convenient instrument in use today.

MODEL FIM-2 FEATURES MAIL THIS CARD FOR SPECIFICATIONS
D

11-12

FREQUENCY RANGE: 1 gc to lOgc in 4 tuning unit«; 2 more tuning 
units under development will extend frequency to 20 gc.

FREQUENCY DIAL ACCURACY: ±1%
SENSITIVITY: 20 microvolt#
MAXIMUM RF INPUT: 3 volte
IMPULSE BANDWIDTH: 5 me
IMAGE AND SPURIOUS RESPONSE REJECTION: 60 db
OUTPUTS: Video, audio, recorder
SIGNAL GENERATOR OUTPUT POWER: 0.223 volte to 5 micro­
volt* (for susceptibility measurement*)
SIGNAL ATTENUATION: 0 to 80 db in 1 db steps

POLARAD BLKCTRONIC* CORPORATION:

Please send me information and specifications on:

□
Model FIM-2 Calibrated Microwave 
Field Intensity Receiver
Model R Microwave Receiver 
(see reverse side of page)
Notes on Microwave Measurements

My application is.

lernmnr POLARADSERVICE electronics corporation VLIIIIVL| 43.20 34th street Lonfl |B|and Clty 1. N.Y.

FREI LIFETIME

Representatives In Principal Cities (See your yellow pages)

Name.

Title.

Company

Address

City

Mell Station

.Zone.

Dept..

State



84,200me
is now «•

the top 
frequency 4» 

that can
be detected 4»

by the <3
POLARAD MODEL R «•

MICROWAVE RECEIVER^400to 84,200 me
Now the most complete Microwave Re­
ceiver has the highest frequency cover­
age (if we are permitted the redundant 
superlative).
As microwave work advances into 
higher and higher frequencies, the 
Model R keeps pace. Now Polarad has 
added frequency coverage from 45.3 
to 84.2 gc. It’s done, by the way, with 
a unique set of mixers incorporating 
integral crystals ; and a local oscillator. 
Polarad’s development engineers have 
designed the Model R Receiver with 
the most capabilities that can be put

BUSINESS REPLY CARO 
First Class Permit No. 18, Long Island City, N Y.

POLARAD BLBCTRONIC* CORP

43-20 34th RL, Long Island City 1. N. V.

in a single box. The Model R is an 
AM-FM receiver; a pulse receiver; and 
a sensitive microwave power meter all 
rolled into one. It has a direct reading 
frequency dial, UNIDIAL' tuning con­
trol, AGC and AFC, as well as audio, 
video, recorder and trigger outputs.
Hundreds and hundreds of Model R 
users know Polarad will continue to 
keep their basic microwave test re­
ceivers as advanced as their own re­
search. Have you checked the many 
jobs a Model R can do for you? Ask 
your local Polarad representative.

SPECIFICATIONS
FREQUENCY RANGE: 400 to 84,200 me covered in 9 plug-in tun­
ing unite. A broadband tuning unit covering 2000 to 76,000 me it 
available for antenna pattern measurements.
SENSITIVITY: To —85 dbm depending upon frequency range.
FREQUENCY DIAL ACCURACY: ±1%.
RANGE OF LINEARITY: «0 db with AGC.
I-F BANDWIDTH: 3 me.
VIDEO BANDWIDTH: 2 me.

MAIL THIS CARD

FREE LIFETIME POLARADSERVICE ELECTRONICS corporationWUlllIVU 43 20 34th 8treet Lonu |,|and City ! N y
Representatives in Principal Cities (See your yellow pages)
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Shielded Ferrite Isolators 457

Pulse Magnetron 653

Microdot Multi pin Connector Kit

SIZE
IBNATION KUS 0.0 GWAC»» CONTACTS

< CIRCLE 224 ON READER-SERVICE CARO

upto 12

Availability: custom designed, four 
weeks.

Fur use in compact systems, 
these ferrite isolators are mag­
netically shielded. Devices are cus­
tom designed They operate from 
1 to 11 Gc, with typical band­
widths of 1 or 2 Gc. Isolation-to- 
insertion-loss ratio is 10 to 1, and 
vswr is l.S max.

Sylvania Electric Products, Inc., 
Dept. ED, 1100 Main St., Buffalo

Improved three keyway design of the “43” Series prevents pm engagement with insert 
face, permits 14 alternate positions for each insert layout by “clocking ’ shell keyways 
rather than inserts. Inserts come in a variety of straight power, straight coaxial, and 
combination power-coaxial layouts The Multi-pin design accommodates a mix of male 
and female contacts in either plug or receptacle without changing inserts, allowing hot 
or cola leads to either side. Closed-entry, crimp or solder contacts are gold-plated pure 
coin silver to resist wear, maximize ampere ratings and conductivity, minimize tempero- 
ture rise and resistance Positive, push-pull, quick-disconnect coupling eliminates need 
for safety wire. Operating force is always in direction of plug travel.
With all parts interchangeable, the “43“ Series Microdot Microminiature Multi-pins are 
available now in disassembled kit form (for bench assembly or on-the spot field circuit 
design), or factory assembled (as basic connectors) or as complete assemblies (with 
Microdot cable). Write today for illustrated, detailed Bulletin MP-0

These solderless, coaxial connectors 
are available in a variety of mounting 
configurations, including snap-locking 
versions. Male and female connectors 
may be mounted interchangeably. 
Mated length is 11%6*. Working volt­
ages : 1,000 V. maximum, at sea level; 
500 V. maximum, at 60,000 feet. 
VSWR; less than 1.2 up to 2,000 mc. 
Life; 5,000 matings, minimum, without 
electrical deterioration . Tensile strengths 
of the crimps exceed the breaking 
strength of the cable. Hard gold plated 
Beryllium copper and TFE plastic are 
extensively' used to assure optimum 
reliability.

Microdot Inc., 220 Pasadena Avenue, 
South Pasadena, California

Circi* 751 «n R*od*> Service Card

m w ««
I.ÚAXUU *0WT

For airborne radar systems, the 
model BLM-071 pulse magnetron 
is rated at 100 kw peak power for 
a duty cycle of 0.001 max. The de­
vice provides a fixed frequency be­
tween 15.9 and 16.1 Gc. Input and 
output terminals may be pressur­
ized to 30 psia. Pulse duration is 
0.06 to 1.2 usee: Efficiency is about 
30%. Unit measures 6-3/4 x 5-7/8 
x 4 in. and weighs 8 lb.

Bomac Laboratories, Inc., Dept. 
ED, Salem Road, Beverly, Mass.

Microdot’s microminiature connectors 
— including the world’s smallest 50- 
ohm coax connectors—are available in 
over one million combinations. Plugs 
are available in straight or angle screw 
types and slide-on versions. Recep­
tacles include printed circuit and bulk­
head feed-thru types. Only highest 
quality materials are used. Conductors 
are of silver-plated copperweld or cad­
mium bronze, center contacts are of 
gold-plated coin silver. Housings are 
silver-plated brass to assure minimum 
electrolysis with aluminum panels. 
“Teflon’’ “Kel-F’’ polyethylene, and 
neoprene are used as dielectrics, jack­
ets, bend relief caps, and pin protectors.

Microdot Inc.. 220 Pasadena Ave­
nue, South Pasadena, California

Circi* 752 an Readar S*rvic* Card

Gold-Plated Thermistors 438
Precision gold-plated thermistors 

series 111 are housed in crystal­
diode type cartridges and fit all 
detector mounts and holders de­
signed for types 1N21 and 1N23.

Microwave Semiconductor & In­
struments Inc., Dept. ED. 116-06 
Myrtle Ave., Richmond Hill 18.

NEW MICRODOT MICROMINIATURE MULTI-PIN CONNECTORS
These rugged, reliable “43” Series Microdot Microminiature Multi-pins are only % the 
size, Va the weight of previously available miniature multi-contact connectors. Yet per­
formance equals or exceeds MIL-C-26482 and applicable paragraphs of MIL-C-26500. 
Ready now for advanced applications, these connectors pack up to 61 power contacts— 
or 19 coaxial contacts —or a combination of both —into a shell the diameter of a quarter.

Advertisement

Microminiature 
Coaxial Connectors

61 POWER CONTACTS IN A 1%" SHELL

MICRODOT INC.
220 Pasadena Avenue. South Pasadena. Calif

MUrray 2 3351 SYcamore 9 9171
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Antenna Mount 444

more usable 
sensitivity 
10 me to
44,000 me
IN ONE TUNING HEAD

NEW COAXIAL DIRECTIONAL COUPLERS 
from 0.3 to 11 kmc; high directivity; coupling variation 0.2 to 0.4 DB maxi­
mum ; main line VSWR 1.10 to 1.25 maximum; coupling 10 to 30 DB; forward 
power 50 watts to 1 kw, 10 kw peak. Send for data on new PRD 430 Series!

Servo controlled, model 28 antenna mount is 
for use in telemetry reception and tracking of 
aircraft missiles and satellites in shipboard and 
ground applications. Features include gyro 
stabilization, solid-state ac servo system and 
automatic-beam crossover switching from 3 to 
9 db. Azimuth rotation is 710 deg.

TEMEC, Inc., Dept. ED, 7833 Haskell Ave., 
Van Nuys, Calif.

PRD ELECTRONICS, INC.: 202 Tillary St., 
Bklyn. 1, N. Y., ULster 2-6800; 1608 Centinela Ave., Inglewood, 
Calif., ORegon 8-9048. A Subsidiary of Harris-Intertype Corp.
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BROAD BAND 
CAVITY 

WAVEMETERS
■gas filled for sustained accuracy

Accuracy is so high these instru­
ments may be used as secondary 
standards. Units are unaffected by 
changes in humidity, altitude or 
barometric pressure. Only 12 sizes 
serve from 2.6 KMC to 140 KMC. 
You save budget money on the 
number of sizes needed. Literature 
on request.

IdemqrnaïÏ^^ bonardi I
DE MORN AY-BONARDI
710 SOUTH ARROYO PARKWAY • PASADENA. CALIF.

451Ferrite Isolators

Antennas for 6 to 8.5 Gc 469

352Coaxial Switches

Ten-nsec switching speeds are provided by 
these solid-state coaxial switches. The series, 
designated No. MA-3464, have spst or multi­
ple-pole, multiple-throw configurations and op­
erate from 150 to 4,700 me. Driving power is

For missile and aircraft use, lightweight fer­
rite isolators can be furnished in any fre­
quency from 4 to 11 Gc. They are designed for 
severe environments. A typical unit, an X-band 
isolator, has an isolation to insertion-loss ratio 
of 20, 10% bandwidth, weighs 4 oz and is 2- 
11/16 in. long.

Sylvania Electric Products Inc., Dept. ED, 
730 Third Ave., New York 17, N. Y.

Diameters of 4, 6, 8, and 10 ft are available 
on these antennas. Operating frequencies range 
from 5,925 to 8,500 me. Feed is flange-mounted, 
permitting continuous polarity rotation through 
360 deg. Feed may be inserted in either front 
or rear of antenna.

Technical Appliance Corp., Dept. ED, Sher­
burne, N. Y.

CIRCLE 227 ON READER-SERVICE CARD

PANORAMIC'S

SPA-4a 
SPECTRUM 
ANALYZER

Band

2
10- 

350- 
910-

4 1980 -
5.

420 MC 
1000 MC 
2200 MC 
4500 MC

4 5 - 10 88 KMC
6 10 88 * 18 0 KMC
7. 18.0 -26 4 KMC
8. 26 4 - 44.0 KMC 
‘Measured when signal

RF SENSITIVITY* 
—100 to—110 dbm 
— 95 to—105 dbm 
— 100 to—110 dbm 
— 90 to—100 dbm 
— 90 to—100 dbm 
— 85 to—100 dbm

— 60 to— 85 dbm 
and noise equal 2X

noise.
UaiRg alia tuning head whieh cenUias ene 
triede and twe Klystron oscillators. Model

tivity, stability, versatility, ascuracy.
• Exceptionally low distortion. • Highly re* 
solved 4 calibrated analysis, • Throe pre- 
cisely calibrated amplitude scales 40 db

dtyendent tr»«UM«y dl*a«r*i«ii raafM—<m 
tinu«u«ly adjuitabl. —0—70 m< and 0 5 ma. 
Naollflbl« Intanai fr.au.nry madulatlan

lama a Varlabla I. F. bandwidth tram I kt 
ta 00 kt. a Puah-buttaa trmuanty aalaetar. 
• Synehrasaaaa outaut with 40 db (rain 
• A «urate maaadramot af Mail fraouaney 
diffarantaa. A Mlf-aaatalnad marker aMil- 
latar. modulated by a calibrated eeteraal (an- 
crater, arovidea accurate differential marker

Tremendous flexibility and many unique ad 
vanees of Panoramic's compact SPA -4a make 
it unsurpassed for visually analysing FM. 
AM and pulsed signa! systems; instabilities 
of oscillators; noise spectra, detection of 
parasitica; studies of harmonic outputs; radar 
systems and other signal sources.

dufoHod SFA-4 a bulletin

Panoramic
electronics.inc

Sec. 
2900

Soo Ut At 
Í.I.M.E.

Formerly Panoramic Radio Products Inc.
124U. Falto ÍW.. Manat VtrnM. IT • BWhs 8-4180

Cable: Panoramic, Mt. Vernon. N.Y. State 
See Us Al NHEM-Boetfi 809
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Microwaves

10 to 100 mw. Insertion loss is 1 db max closed 
and 35 db min open. Eleven switches in the 
series handle 150-w peak power, and two op­
erate at 10 kw at 1,100 me.

Microwave Associates, Inc., Dept. ED, Bur­
lington, Mass.

Clamp-On Probe 351
Rf interference in power leads is measured 

without direct connection to leads. Model RA- 
105 probe clamps onto the leads. Unit has flat 
response, and has the same transfer impedance 
as the firm’s noise and field-intensity meters.

Empire Devices, Inc., Dept. ED, Amsterdam, 
N.Y.

Variable Attenuators 673

TRANSISTOR HEATSINK 
COOLING 
UNIT

0.025° C/WATT

This Cooling Unit will dissipate 1,000 watts and keep the heat sink 
temperature at 25 C above ambient. In addition to the unit illustrated, 
a rack mounted cooling unit is available to mount at the bottom of a 
standard equipment rack and requires 101//' of panel height. Ambient 
air is drawn in through the front and hot air is exhausted from the 
rear. Flexible tubing carries the cooling liquid to the heat sink within 
the rack.

S . o tn
S 'S' o

Precision variable attenuators offer interfer­
ence-free operation even at low rf levels in high 
exterior fields. Attenuation range is 35 db min, 
calibrated at 5-db intervals at a single fre­
quency. Insertion loss is 0.3 db max. Models 
611, calibrated, and 613, uncalibrated, operate 
from 8.2 to 12.4 Gc; model 711, calibrated, 
operates from 12.4 to 18 Gc.

Waveline, Inc., Dept. ED, Caldwell, N. J.

Broadband RF Switch 445
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Range is 200 to 400 me. Model RFS-LU 
broadband rf switch has 0.2-/xsec switching 
time. Insertion loss is 1 db max, closed; 60 db, 
open. Impedance is 50 ohms. Control pulse re­
quirements are 6 v, closed; 400 ma, open. Ap­
plications include in-gating receivers at rf to 
remove high-level, pulse-type interference.

RMS Engineering, Inc., Dept. ED, P. O. Box 
6354, Atlanta 8, Ga.
P&A: $60; 2 to 4 weeks.

These packaged cooling units are completely self- 
contained and consist of a liquid circulator, r* 
liquid to air heat exchanger, a reservoir, and flow 
and temperature interlocks as required. They 
transfer the heat from congested locations, where 
high temperature is detrimental to the operation 
of other components, to remotely located locations 
where the heat can be dumped conveniently and 
where it will not effect the operation of other 
equipment.

MODEL CU-20,000

CAPACITY PRICE
(illuitroted) dinipolei 20,000 

woHs end tells for $700.00.
MODEL

CU-1,500 1,500 watts $ 300.00
CU-2,500 2,500 watts 350.00
CU-5,000 5,000 watts 395.00 WRITE TODAY
CU-10,000
CU-20,000

10,000 watts
20,000 watts

FOR COMPLETE
700.00

CU-50,000
CU-100,000

50,000 watts
100,000 watts

1,050.00 INFORMATION!
2,000.00

IMPULSE LABORATORY INC.
208 RIVER STREET • RED BANK, NEW JERSEY 

Phone: SHadyside 1-0404
CIRCLE 230 ON READER-SERVICE CARD

18925, 1961



LOW POWER
SILICON 
DIGITAL

ENVIRONMENTALLY PROVED ... AVAILABLE NOW!

Delco Radio's new silicon digital modules operate on less than 4 mw. of power
per logic stage. They are rugged enough to withstand extreme environmental conditions 
and are small and lightweight. Encapsulated in light foamy epoxy, each module weighs 
less than 12 grams and occupies less than one-half cubic inch. The basic set of modules 

includes a bistable multivibrator, a diode NOR gate, a power driver, a monostable multivi­
brator and an astable multivibrator. From these basic units larger computer subassemblies

MODULES
can be assembled, such as shift registers, adders, binary counters, decimal counters 
and timing devices. A range of applications—from small scale switching circuits to 
large computers can be satisfied with these modules. Environmentally proved to:

NEW LITERATURE
Potentiometers 260

Four-page brochure No. 7 on adjustment 
pots summarizes key information on 20 basic 
models. Includes resistances, terminal types, 
power ratings, operating temperatures, di­
mensions and prices. Cutaway drawings of 
1 models illustrates internal construction and 
outstanding design features. Bourns. Inc., 
Trimpot Div., 6135 Magnolia Ave., River­
side, Calif.

Connector Plugs 261
Four-page illustrated folder features the 

KPT/KSP series Cannon plugs, designed to 
meet the requirements of MIL-C-26482. Con­
tains all pertinent information in quick ref­
erence and tabular form to aid buyers and 
engineers in the selection of these plugs. 
Handy section on ordering nomenclature is 
included. Schweber Electronics, 60 Herrricks 
Road, Mineola, L. I., N. Y.

Insulation Papers 262
Specification sheets and a listing of physi­

cal and chemical test methods for kraft and 
glassine electrical insulating papers show 
caliper, density, conducting articles, moisture 
content, dielectric strength, ash content, pH 
water extract, basic weight and coverage. 
Physical and chemical test methods sheet 
lists formulas used in calculating specs. Min­
nesota Mining and Manufacturing Co., 9(H) 
Bush Ave., Saint Paul 6, Minn.

Silicone Rubber 263
Eight-page illustrated technical bulletin 

S-4 describes various silicone rubber com­
pounds for use as wire and cable insulation. 
Typical properties of silicone rubber are 
shown in tables. Illustrations also show typ­
ical silicone rubber and wire and cable con­
structions and applications. General Elec­
tric Co., Silicone Products Dept., Waterford,

X-Ray Analytical Instruments 264

Data sheets are available. Just write or call our Military Sales Department.
Physicists and electronics engineers: Join Delco Radio's search for new and better products through Solid State Physics.

PIONEERING ELECTRONIC PRODUCTS THROUGH SOLID STATE PHYSICS

Division oj General Motors • Kokomo, Indiana 
CIRCLE 231 ON READER-SERVICE CARD

JELCOI
7ADIO ï

Twenty-eight page catalog titled “X-ray 
Analytical Instrumentation” contains speci­
fications and operating data on seven key 
instruments for research and production con­
trol. Text illustrates applications in the fields 
of atomic energy', chemicals, electronics, 
medicine, metallurgy, mining, petroleum.
plastics, rubber and railroads. Philips 
tronic Instruments, 750 S. Fulton 
Mount Vernon, N. Y.

Elec-
Ave..
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Planar Diodes 265
Over 200 planar diodes are described in 

this 12-page catalog. Electrical and physi­
cal specifications for individual diodes and 
matched pairs and quads are given. Fair­
child Semiconductor Corp., 4300 Redwood 
Highway, San Rafael, Calif.

High Fidelity Audio Tubes 266
Twelve-page bulletin ETD-2622 describes 

extent and features of growing line of audio 
tubes designed specifically for hi-fi. Contains 
specifications on current line of 26 ampli­
fier, preamplifier, and rectifier tubes, as well 
as information on design features and manu­
facturing processes. General Electric Co., 
Receiving Tube Dept., Owensboro, Ky.

High Permeability Alloys 267
Comprehensive 40-page booklet contains 

material on permeability and core loss of 
high permeability “49” and HyMu “80” al­
loys at 60 and 400 cycles. Gives comparison 
of permeability between Epstein strips, 
stamped rings, and 1 DU laminations. Also 
describes a new approach to core loss calcu­
lations. Magnetic Metals Co., Hayes Ave. at 
21 St., Camden, N. J.

Copper-Nickel Alloys 268
Four-page, 2-color bulletin describes the 

properties, characteristics, and applications 
of Neutroloy ultra-fine wire, a copper-nickel 
alloy used in precision instrumentation. Il­
lustrations, charts, and diagrams show re­
sistance and weight, physical characteris­
tics, and resistance change vs temperature. 
Molecu Wire Corp., Eatontown-Freehold 
Pike, Scobeyville, N. J.

Semiconductor Cooling . 269
Theory and practice of semiconductor cool­

ing is covered by this 12-page handbook. Ex­
plains temperature, power, and airflow 
measurement techniques and rating proce­
dures. Delta-T Semiconductor Cooling Div., 
Wakefield Engineering, Inc., Wakefield, Mass.

DC Power Supplies 270
Bulletin PS-561 covers 14 low-voltage, reg­

ulated, semi-regulated and conventional de 
power supplies. Features are a selection 
guide chart, characteristics and perform­
ances of low-voltage power supplies. Electro 
Products Laboratories, Inc., Power Supply 
Div., 4500 Ravenswood Ave., Chicago 40, Ill.

ELECTRONIC DESIGN • October 25, 1961

Look to Parsons for Performance in . . .
ARCHITECT-ENGINEERING / ELECTRONICS
Teamwork in Technology at Parsons provides complete project control—from concept through 
operation. ■ Experience—planning, engineering, instrumentation and construction of missile, 
nuclear, laboratory, and industrial facilities-provided the foresight and dictated the neces­
sity for the kind of Teamwork in Technology existing at Parsons between Architect-Engi­
neering and Electronics...a must, to cope with the size and complexity of today’s engineer­
ing projects. ■ Teamwork in Technology assures a free interchange of technical knowledge 
which is utilized by project teams to expedite your projects efficiently and economically. 
• Another example of Parsons’ total capability-single source responsibility.

THE RALPH M. PARSONS COMPANY

IPARSOHSI
ENGINEERS CONSTRUCTORS/ELECTRONICS

LOS A N G E LE S / P A $ A D E N A

WORLD WIDE SERVICES: APPRAISALS AND ECONOMIC STUDIES • ARCHITECT-ENGINEERING . CONSTRUCTION • ELECTRONIC SYSTEMS 
AND COMPONENTS . MINING AND METALLURGICAL ENGINEERING . PERSONNEL TRAINING • PETROLEUM-CHEMICAL ENGINEERING 
PETROLEUM PRODUCTION SYSTEMS • PLANT OPERATION . POWER PLANT ENGINEERING • WATER DEVELOPMENT AND SYSTEMS

CIRCLE 232 ON READER-SERVICE CARD
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NEW LITERATURE
Capacitors 271

Eighty-six page catalog in nine sections 
includes a facilities brochure and eight tab­
ulated divisions covering capacitor construc­
tion utilizing metalized paper, metalized 
Mylar, Mylar and foil, Kraft-Mylar inter­
leaf, and high-stability capacitors. Details 
electrical and environmental data and appli­
cation notes, plus sets of performance curves. 
Electron Products, 430 N. Halstead St., Pasa­
dena, Calif.

Test Report On Relays 272
Environmental test report on relays is 

actually a compilation of test reports gath­
ered from the company’s Quality Assurance 
Program, which is conducted on a scheduled 
basis. Tests were conducted using instrumen­
tation and test equipment that meets stand­
ards and tolerances set forth in the com­
pany’s System of Procedure Specs. Control
Dynamics Corp., 7420 
Hollywood, Calif.

Expansion Assembly
Twelve-page booklet

Fulton Ave., North

Methods 273
contains a full case

NEW GENERAL ELECTRIC

Silicon Controlled Rectifiers
More power capability than any SCR on the market today... 
that's the now 150 ampere 6RW56. And another new type with 
gate sensitivity so high you can turn it on with a photocell . . . 
that’s the 1.5 ampere C5 controlled rectifier. They’re the two 
newest in the General Electric SCR line, and they provide you 
with important design advantages!
For extra high power consider this: Type 6R^56 offers 500 
volts PRV; 3000 ampere 1 cycle surge current. Truly the high­
est powered SCR you can get in production quantities . . . and 
it’s available from stock!
For lowest power switching and control applications consider 
this: Type C5 requires typically 50 microamperes gate current 
to fire. All-diffused and all-welded in a TO-5 package, it blocks 
up to 400 volts repetitively, can take a surge of 18 amperes. 
And we guarantee holding current at a maximum of 2 ma at 
room temperature!

Like every General Electric low, medium and high current 
SCR, they're thoroughly characterized and tested . . . tightly 
spec’d . . . and the C5 gives you transient PRV ratings.

•
For complete technical information, call your Semiconductor 
Products District Sales Manager. Or write Rectifier Compo­
nents Department, Section 23J37. General Electric Company, 
Auburn. New York. In Canada: Canadian General Electric. 
189 Dufferin Street, Toronto. Ont. Export: Inte[«ational 
General Electric, 150 E. 42nd Street. New York 17. New York. 
STOCKED BY YOUR AUTHORIZED G-E SEMICON­
DUCTOR DISTRIBUTOR

C5 RATINGS AND CHARACTERISTICS

CIRCLE 233
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V.O 
and 
MV

Transient 
PRV

C5U 25 40
C5F 50 75
C5A 100 150
C5G 150 225
C58 200 300
C5H 250 350
C5C 300 400
C5D 400 500

Max. Peak Forward blocking voltage 
Max. RMS forward current rating 
Peak 1 -cycle surge current rating 
Peak gate power rating 
Peak gate current rating 
Storage temperature 
Max. Gate current to fire @ 25°C 
Max. Gate voltage to fire @ 25*C 
Forward voltage drop @ 4 amps 
Turn on time 
Turn off time 
Max. leakage current @ 25’C

500 volts 
1.6 amperes 
18 amperes 
0.1 watt 
0.1 ampere 
— 65°C to 150*C 
200 pAde 
0 8 Vdc 
2.2 volts (max.) 
1.4 psec. (typ.) 
20 psec. (typ.) 
10 pa

6RW56 RATINGS AND CHARACTERISTICS

6RW56AC 
6RW56BC 
6RW56CC 
6RW5ÓDC 
6RW56EC 
6RW56FC 
6RW56GC 
6RW56HC 
6RW56KC

Vso 
and 
PRV

50 
100 
150 
200 
250 
300 
350 
400 
500

Max. RMS forward current rating 
Peak 1 -cycle surge current rating 
Peak gate power rating 
Peak gate current rating 
Storage and Operating Temperature 
Max. Gate current to fire @ 25*C 
Max. Gate voltage to fire 
Turn on time 
Turn off time

ON READER-SERVICE CARD

235A 
3000 amperes 
16 watts
4.0 amperes
- 40’Cto +125’C 
100 ma
2.1 volts
0.5 —4.5 psec. (typ.) 
15 — 25 psec. (typ.)

history on expansion fitting, together with 
photos illustrating expansion fitting bearing 
raceways. Includes tables of expansion co­
efficients and nomograms for calculating 
rates of thermal expansion and determining 
temperatures required. Cincinnati Sub-Zero 
Products, 3932 Reading Road, Cincinnati 29, 
Ohio.

Industrial Cathode Ray Tubes 274
Revised and condensed catalog arranged 

in easy-to-read reference chart style provides 
data on the principal characteristics and rat­
ings, as well as physical dimensions, for the 
complete line of industrial and government 
cathode ray tubes. Continental Electronics 
Corp, of California, Industrial and Govern­
ment Div., 2724 Leonis Blvd., Los Angeles 58, 
Calif.

Control Cables 275
Thirty-page catalog gives complete data 

about multiconductor cables used in control 
circuits. First section describes extra flexible 
Bronco 66 certified 600-v line ranging from 
5 to 60 conductors in sizes 18 through 10 
awg. Shielded control cables for communica­
tion and telemetering circuits are covered, 
as are station control cables. Western Insu­
lated Wire Co., Los Angeles, Calif.
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Crystal Filter Technology 276
Illustrated 12-page brochure called “What 

Every Engineer Should Know About Crystal 
Filters At A Cocktail Party”, relates crystal 
filter technology to typical cocktail party 
subjects. Includes log-log frequency vs band­
width chart indicating the theoretical and 
practical limits of crystal filter design. Itek 
Electro-Products Co., 75 Cambridge Park­
way, Cambridge 42, Mass.

Potcore and Toroidal Coils 277
Eight-page catalog includes information 

on typical Q vs frequency response curves, 
outline drawings, and specifications such as 
applicable MIL specs. Descriptions of a num- 
ber of typical components are included, such 
as A-size and B-size potcore coils, and 
cherrio and wedding-ring toroidal inductors 
and transformers. Bulova Watch Co., Elec­
tronics Div., 40-01 61st St., Woodside 77,

Semiconductor Product Guide 278
Ten-page catalog 60S16R2 induces data on 

the full line of silicon and germanium tran­
sistors for military, industrial, consumer and 
computer applications, silicon rectifiers, tun­
nel diodes, and photocells. Classification 
guide on pages 2 and 3 offers a quick device­
finder, indexed by application, to save time. 
Radio Corp, of America, Semiconductor & 
Materials Div., Somerville, N. J.

Infrared Detectors 279
A state of the art report on the capabil­

ities of ambient temperature indium anti­
monide photoconductive infrared detectors 
is available. The paper describes character­
istic changes with ambient of parameters of 
single crystal indium antimonide together 
with information theory based on applica­
tions of 1-jusec time constant detectors. Block 
Associates, Inc., 385 Putnam Ave., Cam­
bridge, Mass.

Power Supplies 280
Precision resistance welding power sup­

plies featuring solid-state design, dual watt- 
second ranges and optional voltage regula­
tion are described in Catalog 101. A table 
of specifications is included along with a 
cross-reference of power supplies, welding 
heads and hand pieces. Unitek Corp., Weld­
matic Div., 950 Royal Oaks Drive, Monrovia, 
Calif.

|FLUKE|

ALL-NEW...

MODEL 9I0A

ACCURACY 1%
BAND WIDTH: 1 \ 1
10cps-7mc \\

TRUE
RMS VOLTMETER

Accurate measurement of complex waves is now possible 
over a wide range of frequency with the NEW jf MODEL 910A.

now . . . measure 
true RMS value 

of virtually all 
waveforms

For the first time one instrument provides 1% midband accuracy, 
10 cps to 7mc bandwidth, plus 100 u v sensitivity. For added versa­
tility an amplifier output is provided for simultaneous oscilloscope 
or recorder monitoring.

Model 910A employs a thermocouple located in the feedback loop 
of a sensitive DC amplifier to measure the actual heating effect of 
the input waveform. This circuit arrangement is the key to the rapid 
response and high calibration accuracy of the Model 910A and also 
prevents any error in reading due to ambient temperature variation. 
Isolation of the thermocouple from the input terminals by a high 
gain, ultra stable AC amplifier provides high input impedance and 
completely protects the thermocouple from burnout under any con­
dition of overload.

Model 910A is ideal for measuring AC currents in non linear de­
vices, total harmonic content of distorted waveforms, noise, average 
power of pulse trains, and other measurements that involve wave­
forms which are not necessarily pure sinusoids.

Prices and data subject to change without notice.

Partial Specifications-jf MODEL 910A
Voltate Range: 1 MV to 300V (full scale readings)

Decibel Range: —72 to +52 dbm

Frequency Response. 10 cps to 7Mc

Accuracy: ± 1% of full scale 50 cps to
800 KC
zt 2% of full scale 20 cps to 2Mc
± 3% of full scale 20 cps to
3.5 Me
± 5% of full scale 10 cps to 7 Me

Input Impedance: 10 megohms shunted by 30 pf for 
0.3 volt range and below. 10 meg­
ohms shunted by 15 pf for 1.0 volt 
range and above.

Crest Factor: 3 et full scale, proportionately 
higher for readings less than full 
scale.

Price: Cabinet Model-$545.OO 
Rack Model—$565.00 
Prices f.o.b. factory.

A more complet» description 
will be «ent to you upon request.

IFLUKEI JOHN FLUKE MFG. CO., INC.
P. O. Box 7428 Seattle 33, Washington
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$50
“Most Valuable of Issue” 

Award For Wide Band AC Amplifier
Peter Laakmann, project engineer with 

the American District Telegraph Co., New 
York, N. Y., has won Electronic Design's 
twelfth $50 Most Valuable of Issue Award.

Mr. Laakmann receives the award for his 
Idea for Design, “AC Amplifier Is Wide 
Band, Less Bulky,’’ which appeared in the 
August 2 issue. The idea described a meth­
od for reducing bulk and expense of a 
multistage transistor amplifier by ac cou­
pling the stages.

Simple Transistor Circuits 746 
Generate Phantastron Sweeps

Negative- or positive-going ramp voltage 
waveforms, similar to the output of a phan­
tastron, can be generated by relatively sim­
ple transistor circuits.

In the circuit shown, an npn transistor is 
used in a simple common emitter connec­
tion to generate a ramp. The transistor is 
normally saturated by the current through 
Rb. Applying a negative pulse to the cathode 
of diode D cuts the transistor off and allows 
its collector to rise to the B 4- supply. When 
the period, tu of this pulse is over, the tran­
sistor will tend to saturate through Rb. How­
ever, the negative waveform coupled from 
the collector through C tends to cut Q off. 
The net result is a negative ramp voltage 
of good linearity. The slope is determined 
primarily by the value of C, Rb, and the de 
current gain of the transistor.

Similar ramp waveforms of opposite polar-

Ramp output voltage is generated by this single 
transistor circuit 

ity can be generated by using a pnp transis­
tor and making the necessary circuit 
changes.

The above technique was found extremely 
useful in designing economical driving and 
zero-set circuits for the Beam-X switch.

Arpad Somlyody, Circuit Design Analyst,
Electronic Components
Corp., Plainfield, N. J.
If this Idea is valuable to 
by circling Reader-Service

Div., Burroughs

you, give it a vote 
number 746.

Sequential Counter Stepper 744 
Uses Error-Correcting Code

Here is a rather unconventional circuit we 
designed for a sequential scanning applica­
tion that produces successive high-power 
pulses on 16 output leads. At the same time, 
these pulses are counted in a redundant 
binary code.

As shown in the figure by mirror symbols, 
the circuit has a seven-bit “address register” 
using two cores per bit. An output from each 
core feeds through a diode into a core matrix 
having 16 cores. Fourteen “selector wires” 
pass through each core in a different polarity 
combination, according to a modified Reed- 
Muller code.

When the clock pulse resets the address 
register, seven of the 14 selector wires carry

Vote for Ideas Valuable to You
Vote for the Ideas which are valuable to 

you. Other engineers will vote for the 
Ideas which are most valuable to them. 
The Idea which receives the most “Valua­
ble” votes will be judged “Most Valuable 
of Issue.” Its author will receive a $50 
award.

Choose the Ideas which suggest a solu­
tion to a problem of your own or stimulate 
your thinking or which you think are 
clever.

The Ideas chosen as the most valuable 
in each issue will be eligible for the $1,000 
Idea of the Year award.

So vote for the Ideas you find most val­
uable. And, after you’ve voted, why not 
send in an Idea of your own?

I SET 

[flip!
-STARTER CIRCUIT

—SELECTOR WIRES -

-TRANSLATOR WIRES

BIAS 
OR 

RESET 
PULSE

.5

2

•3

5

CORE 
MATRIX

6

Successive pulses can be obtained on the 16 output 
lines of this ferrite-cored scanning circuit.

currents. In only one core will these currents 
combine to exceed the threshold and set the 
core.

The selected core is subsequently reset, 
either by a bias current or by a reset clock 
pulse. As a result, voltages are induced in 
seven of 14 translator wires; each core is 
threaded by seven wires and bypassed by the 
remaining seven.

The very first cycle is started by a three- 
transistor “starter circuit” which detects 
lack of response to the first clock pulse and 
routes the next one to core No. 1 of the ma­
trix, thus forcing its selection.

The counter-stepper tolerates at least one 
component failure, and often several, with 
little degradation. Certain short circuit fail­
ures may cause marginal operation. The 
transistors must be capable of passing pulses 
of 200 to 300 ma, but their parameters are 
quite uncritical. Output currents of up to 3 
amp have been obtained with 2-amp turn 
clock drives, while more typical operation 
calls for 1-amp turn drive. Typical advance 
time is 4 /isec, using cores made of low- 
coercive force ferrite, having I 4 in. OD, 1/8 
in. ID and height.

Ernest R. Kretzmer, Member of Technical 
Staff, Bell Telephone Laboratories. Murray 
Hill, N. J.
If this Idea is valuable to you, give it a vote 
by circling Reader-Service number 744.
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How You Can Participate
Rules For Awards

Here's how you can participate in Ideas 
for Design's Seventh Anniversary Awards: 
All engineer readers of ELECTRONIC DE­

SIGN are eligible.

Entries must be accompanied by filied-out 
Official Entry Blank or facsimile. Ideas sub­
mitted must be original with the author, 
and must not have been previously pub­
lished (publication in internal company 
magazines and literature excepted).

Ideas suitable for publication should deal with: 
1. new circuits or circuit modifications 
2 new design techniques
3. designs for new production methods
4. clever use of new materials or new com

5.
6

8

poneets in design
design or drafting aids 
new methods of packaging 
design short cuts 
cost saving tips

Awards:

2

3.

Each Idea published will receive an 
honorarium of $20.
The Idea selected as the most valuable 
•n the issue in which it appears will re­
ceive $50.
The Idea selected as the Idea of the Year 
will receive a Grand Prize of $1,000 in 
cash

The Idea of the Year
those entries chosen 
Issue.

will be selected from 
Most Valuable of the

Most Valuable of the Issue and Idea of the
Year selections will be made by the readers 
of Electronic Design. The readers will 
select the outstanding Ideas by circling 
keyed numbers on the Reader-Service cards. 
Payment will be made eight weeks after 
Ideas are published.

Exclusive publishing rights for all Ideas will 
remain with the Hayden Publishing Co

SEVENTH ANNIVERSARY AWARDS

IDEAS FOR DESIGN Entry Blank
Ideas-for-Design Editor 
Electronic Design 
850 Third Ave.
New York 22, N. Y.

Id6a (State the problem and then give your solution. Include sketches or photos that will help get the idea across.)

(Use separate sheet if necessary)

I submit my Idea for Design for publication in Electronic Design. I understand it will be eligible for the Seventh 
Anniversary Awards—$20 if published, $50 if chosen Most Valuable of Issue, $1,000 if chosen Idea of the Year.

I have not submitted my Idea for Design for publication elsewhere. It is entirely original with me and does not violate or infringe any copyrights, 
patents or trademarks or the property rights of any other person, firm or corporation.

Hayden Publishing Company, Inc. shall have the exclusive publication rights to these Ideas for Design selected for publication in Etacmomc 
Design. This right extends to the subsequent use of the Idea for Design by Hayden in any of its other publications. Honorariums, if any, for subse­
quent publication shall be solely in the discretion of Hayden Publishing Company, Inc.

Name Title

Company Name

Address

For Additional Entry Blanks, ctrcle 750 on Reader-Service Card.
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IDEAS FOR DESIGN
more

alike 
than 

peas 
in a
pod

Temperature Monitor Uses 745 
Silicon Transistor Sensor

A temperature-monitor circuit considered 
for one of NASA’s satellites made use of the 
base-emitter voltage change with tempera­
ture of a silicon transistor. The complete 
circuit, shown in the figure, was compact and 
very reliable, was stable with age and was 
easily designed for various output voltages 
and temperature ranges.

The primary design equation is :

Vb - Vbe 
re — Re

where is the base voltage set by the base­
biasing resistors,

Vbe is the base-emitter voltage
To design the circuit, the cold-end point is 

determined and used in the expression for 
Vbe. This is equal to Vb at the cold-end point,

= 0.6 -0.002 (T - 20) (2)
The base-biasing resistors are then chosen to 
give the voltage found by Eq. 1. The slope 
of the current vs temperature curve is found 
to be, neglecting the effects of rf;

Afc 0.002
~&t=z~rT'

Actually rt is inversely proportional to emit­
ter current, causing the nonlinearity at the 
low temperature end. Thus,

K.

where

aT aT
= 0.002 —= 0.002 R, T< aZc aV»
R, is the collector resistor
Vo is the output voltage.

We asked engineers, architects, designers and draftsmen this 
question: "What irritates you most in a drawing pencil?” IOK

;24K

I----------- *15» 
200 ft 

monitor current 
VERSUS TEMP------

2NH32

------- OOUT 
K)K

A.W.FABER-CAHELL
Fendi Co., Inc., Newark 3, N. J.

Our 8l<«nt«nnlal year—1761 -1961 
200 years et wilnferrupfed 
manufacturing experience.

Many of them said, “A degree that suddenly 
changes its character. You start your draw­
ing with a 2H. When it wears out, you reach 
for another 2H— but this one draws like 
a 3H."

This can never happen with Castell. Its 
grading is so rigidly controlled, you can go 
back to your unfinished drawing months — 
or even years — later, without any percep­

tible change in line or color. It produces 
the same image density and sharpness of 
detail. No peas in a pod can match the 
consistent uniformity of Castell’s superb 
20 degrees. 8B to 10H. Draws perfectly 
on all surfaces, including Cronar and 
Mylar base films. Join the masters of 
your profession. Buy Castell, call your 
dealer today.

#•800 SO Lack tit» T»l-A-Grad« Lead Holder with no-tlip, functional grip that'» kind to tirod fingort ■ Bull dog clutch ■ Unique dogroo indicator ■ 
Carriot 2-yoar guar on too ■ Catted Drawing leads #9030, identical in grade and quality with world-famout Cattoll drawing poncil ■ Usable in all 
•tondord holdort, but perfect for Locktito ■ 78 to I0H, and a kaleidoscope of colors ■

CIRCLE 235 ON READER-SERVICE CARD
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POT SET FOR I» AT 
20* C RESISTANCE

OF POT AT I» •

AI 002
AT ' 200ft

002

oL 
0

TEMP IN ’C

Temperature monitor makes use of the base-emitter 
voltage change with temperature of a silicon transistor. 
Plot shows circuit output-current dependence on the 
temperature
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This circuit can easily be used with a cur­
rent readout device simply by putting the
readout device in the collector instead of Rc.
The first part of Eq. 2 is then applicable.

W. H. Follett, Electronic Engineer, Ball 
Brothers Research Corp., Boulder, Colo.

it this Idea is valuable to you, give it a vote 
by circling Reader-Service number 745.

Complementary-Pair Multi 736 
Has Long Pulses, Small Capacitor

Built around a pair of complementary 
transistors, a one-shot multivibrator was de­
signed which:

a) required no power until triggered
b) handled large load currents
c) sustained long pulse periods with a rel­

atively small-sized capacitor.
The circuit’s transistor pair is regenera- 

tively coupled by resistor R and capacitor 
C. Since the output current is /J,/J2-times

CAP-POT
BREAS
«

BARRIER
AT $2.

0*E

New 
Trimmer

TRIGGER O Vt

Complementary transistors are used in this one-shot 
multivibrator. Effective value of R is increased to allow 
a relatively smaller value of C to be used.

the base current required to saturate Q„ 
timing capacitor C can be approximately 
ßi-times smaller than would be possible in 
a conventional multivibrator.

More precisely, if the “ON” period is 
chosen to be t = RetlC, Relf can be calcu­
lated to be: R," ~ R ßtß2 (1-0.63). And, of 
course, C = t/Relt.

Kermit Norris, Technician, Jordan Elec­
tronics, Alhambra, Calif.
If this Idea is valuable to you, give it a vote 
by circling Reader-Service number 736.

The high-performance, miniaturized potentiometer 
with the plus advantage of sealed assembly now available at 
only $2.00, in production quantities. The Cap-Pot is the 
ideal trimmer, offering excellent resolution, unique 
and ideal configuration, extra-high reliability, and low cost. 
Unit measures Vz" in diameter maximum. Element and 
wiper are entirely self-contained within combination knob 
and screwdriver-slot control. Choice of wire or solder 
lug terminals. Color-coded knobs are available for function 
call out. Your best buy in high performance trimmers!

SPECIFICATIONS
Power rating .......................................... 0.8 watts @ 40°C
Resistance range............................ Linear to 10,000 ohms
Resistance tolerance.....±10% or closer on specification
Effective rotation............................................. 300° ±5*
Dielectric strength ...900 V rms al sea level for 1 minute
Torque........... ..............................................0.2 to 8.0 oz-in
Mechanical rotation .......................................... 310’ ±5“

CLAROSTAT MFG. CO., INC. DOVER. NEW HAMPSHIRE 
CIRCLE 236 ON READER-SERVICE CARD
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AMCO
BOOKSCERTIFIED SHOCK TEST

Aluminum

Designed

Semi-Custom University

SHIPMENT WITHIN 3 WEEKS RECEIPT OF ORDER

Custom

CPS MCS

CIRCLECIRCLE 237 ON READER-SERVICE CARD
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Press
N. Y.

Operational Electricity
Charles I. Hubert, John Wiley & Sons 
Inc., 440 Fourth Ave., New York 16 
N. Y., 530 pp, $8.50.

gineering undergraduates, this text 
introduces the theory and character­
istics of electrical circuits and ma­
chines.

2960 Broadway. New York 2‘.
520 pp, $25.

Paris, June 15-20,

Response for basic amplifier, 
50 mv input

Proceedings of the Sixth Conference On 
Magnetism and Magnetic Materials 
American Institute of Electrical En­
gineers and American Institute of 
Physics, McGraw-Hill Book Co.. Inc.. 
330 42 St., New York 36. N. Y.,
395 pp. $10.00.

SPECIFICATIONS
45 db gain
25 db gain control range

5 cps to 18 me ±.5 db 

2% maximum overshoot 

2^ maximum tilt on
60 cps sq. wave

20 nano sec. rise time

8.2 db noise figure

75 ohms in and out
8 volts output peak to peak 

1.0 volts maximum input 

19" rack, 3'2" high
117 V. 50-60 cps power in

23S ON READER-SERVICE CARD 
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Factory trained representative* in principal cities 
ot US. and in Canada.

AMCO ENGINEERING CO.
L 7333 West Ainslie Street, Chicago 31, Illinois

Equalization units are supplied 
to compensate for any length of 
cable up to one mile of RG-11 U 
or 8000 feet Foam II. r 5 db to 
8 me.

Time-Harmonic Electromagnetic Fields 
Roger F. Harrington, McGraw-Hill 
Book Co., Inc., 330 W’. 42 St., New 
York 36, N. Y., 480 pp, $13.50.

Presents graduate-level mathemat­
ical techniques for handling electro­
magnetic engineering problems. Top­
ics covered include plane, cylindrical 
and spherical wave functions, per- 
turbational and variational tech­
niques, and microwave networks.

nonelectrical en
Information Processing
Proceedings of the International 
Conference On Information Process-

Introduction To The Statistical 
Dynamics Of Automatic Control
Systems
V. V. Solodovnikov, translation edited 
by John B. Thomas and L. .4. Zadeh, 
Dover Publications, Inc.. 180 Varick 
St., New York 14, N. Y.. 318 pp. $2.25.

CUSTOM... When space and appearance are critical 
... 16 ga. double-channel steel frames, based on 
increments of 19*16* widths, supports in excess of 3000 
lbs. Multi-width panels and cowlings give single-unit 
appearance with series mounted racks. Meets EIA 
Standards.
Amco manufactures all necessary blowers, chassis 
slides, doors and drawers, writing surfaces, cowling 
lights and other accessories. Check the extra sav­
ing* you get thru Amco's combined-discount system 
of racks and accessories. PLUS FREE ASSEMBLY.
Amco is your one complete source of Modular Instru­
ment Enclosure Systems and Accessories. Write today 
for catalog of complete specifications.

ing, UNESCO, 
1959, Columbia

Amco Aluminum and Semi-Custom Modular 
Frames qualify for Airborne, Shipboard and 
Ground Support Applications
Certified Independent Tests prove Amco Aluminum 
and Semi-Custom Frames withstand Mil-E-5272C 
Procedure III (approx. lOOOg’s shock, Mil-S901), plus 
Procedure XII (5-500cps vibration) and Procedure II 
(15g sand drop, Mil-S-4456). WTrite for your copy 
of Certified Test Report
ALUMINUM...Unique! Meets any size. . . Flush or 
recessed mounting of panels. Almost any shape from 
13 basic parts ... 3 castings & 10 extrusions. Units 
from 6” to 20 ft.; slopes from 0° to 90° standard. 
MilSpecs 6062-T6 extrusions and 356-T6 castings.
SEMI-CUSTOM ... Heavy-duty, more internal clear­
ance .. 14 ga. box-channel steel frames, 12 ga. gusset- 
ing provides exceptional rigidity both front-to-back 
and side-to-side. Frames based on 22'«* increments 
provides clearance for recessing 19* wide panels. 
Meets EIA Standards.

SOLID-STATE VIDEO AMP 
(8 VOLTS. 18 MCS)

Community 
Engineering 
Corporation

STATE COLLEGE, 
PENNSYLVANIA

Telephone AD 8-2461 
Areo Code 81 4

WRITE FOR BULLETIN 1019
Other wide hand amplifiers and low 
noise preamplifiers to 1000 mis.



Advanced Euclidean Geometry (Modern
Geometry)
Roger A. Johnson, Dover Publica­
tions. Inc., 180 Varick St., New York
14. N. Y., 340 pp, $1.65.

Elements of Projective Geometry
Luigi Cremona, Dover Publications, 
Inc.. 180 Varick St., New York 14, 
N. Y., 320 pp. $1.75.

Basics of Analog Computers
Thos. D. Truitt and A. E. Rogers. 
John F. Rider Publisher, Inc., 116 W. 
14 St., New York 11, N. Y., 396 pp. 
$12.50.

Engineering and Technical Conventions 
—1961
Deutsch & Shea Inc., Industrial Rela­
tions News, Inc., 230 IF. 41 St., New 
York 36, N. Y., 42 pp, $4.

Spectra and Analysis
A. A. Kharkevich, Consultants Bu­
reau Enterprises, 227 W. 17 St.. New 
York 11. N. Y.. 224 pp. $8.75.

Transistors—Principles, Design, and 
Applications
Wolfgang W. Gartner, Ph. D., D. 
Van Nostrand Co., Inc.. 120 Alexan­
der St., Princeton, N. J.. 675 pp. 
$12.50.

Fun With Electricity
Tom Kennedy, Jr., Gernsback Libra­
ry, Inc., 154 W. 14 St., New York 11, 
N. Y., 128 pp, $2.65.

Laplace Transformation
William T. Thomson, Prentice-Hall, 
Inc., Englewood Cliffs, N. J., 260 pp, 
$10.

Fundamentals of Signal Theory
John L. Stewart, McGraw-Hill Book 
Co., Inc., 330 W. 42 St., New York 
36, N. Y.. 350 pp, $9.

Water Hammer In Hydraulics and Wave 
Surges In Electricity
Louis Bergeron, John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16, 
N. Y., 293 pp, $15.00.

Management Models and Industrial 
Applications Of Linear Programming, 
Vol. 1
A. Charnes and W. W. Cooper, John 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y., 470 pp, $11.75.

Aimed at persons interested in 
managerial applications of linear pro­
graming. Material is based on re­
search made on actual managerial 
problems.

tO.Z5* BORE SIGHT ACCURACY FOR USNS 
RAMGETRACKER ■ The accuracy and flexibility of LTV Electronics’ multi-polar 
ized antennas are being proved in history-making operations aboard the Navy’s first Pacific 
Missile Range tracking ship —the USNS Range Tracker. Operated remotely or manually, this 
advanced antenna gives linear, dual linear, right or left circular polarization without a change 
of elements so that one antenna may now be used for a particular tracking mission regardless 
of polarization shifts. ■ Multi-polarized antennas cost no more than comparable helical 
arrays —yet they offer these important advantages: greater operational flexibility, a four-to-one 
savings in element height, rugged design, broader location freedom, and their low-drag, 
lightweight construction permits lightweight pedestal mounting p1.  
■ LTV Electronics can deliver multi-polarized arrays on short notice to I 
meet the requirements of your communications, tracking, telemetry, I 
command control or other applications. For full performance and delivery I 
details, write ■ P. 0. BOX 1500 • ARLINGTON, TEXAS I

CIRCLE 240 ON READER-SERVICE CARD

Extra 
High Purity 
Gold Plate!
^TEMPEREXHD

TEMPEREX HD electroplate meets or surpasses the most 
exacting specifications of the electronics industry. Its de­
posits of 99.99^ purity provide a uniformity of metallurgical 
characteristics never before attainable in gold electroplate.
Other advantages: 75 Knoop hardness; easy to solder or 
weld; and an exceptional ductility that permits cork-screiv 
twisting of electroformed strips without fracturing!

Write for details.

•Patent applied for SEL* REX CORPORATION 
NUTLEY 10, NEW JERSEY

World's largest selling precious metal plating processes

CIRCLE 239 ON READER-SERVICE CARD
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ACCURATE 
PULL 

TESTER
■ leads ■ connectors

■ terminals ■ joints and bonds

■ welds ■ solderless wraps

BOOKS
Error-Correcting Codes
W. Wesley Peterson, The MIT Press, 
Mass. Institute of Technology and 
John Wiley & Sons. Inc., 440 Fourth 
Ave., New York 16, N. Y., 285 pp, 
$7.75.

Error-detecting and error-correct­
ing codes are described and imple­
mented in practical information 
storage and transmission systems.

International Dictionary of Physics 
and Electronics, Second Edition
D. Van Nostrand Co., Inc., 120 Alex­
ander St., Princeton, N. J., 1,400 pp, 
$27.85.

Presents terms from seventeen 
major subject divisions, including 
thermonuclear research, magnetohy­
drodynamics, nuclear physics, astro­
physics, etc. A multilingual index in 
French, German, Russian and Span­
ish is also included.
Ceramics
P. William Lee, Reinhold Publishing 
Corp., 430 Park Ave., New York 22, 
N. K, 210 pp, $5.95.

Covers the applications of ceram­
ics in industry, including their his­
tory, raw materials, basic chemistry 
and applications in electronics.

Electronic Equipment Reliability
G. W. A. Dummer and N. Griffin,
John Wiley & Sons, Inc., 440 Fourth
Are., New York 16, N. Y., 274 pp.
$7.50.

Digest of Military Electronics
RCA Service Company, Government 
Services, Camden 8, N. J., 210 pp, 
$3.95.

Atoms For Industry World Survey
Atomic Industrial Forum, Inc., In­
ternational Publications, Inc., 801 
Third Ave., New York 22, N. Y., 160 
PP, $3.

Large Radiation Sources In Industry, 
Vol. 2
Conference Proceedings, Warsaw. 
Sept. 8-12, 1959, International Atom­
ic Energy Agency, Vienna; Interna­
tional Publications, Inc., 801 Third 
Ave., New York 22, N. Y., 448 pp, 
$4.50.

Instrumentation and High-Speed 
Photography, Vol. I, Series II 
Articles reprinted from the SMPTE 
Journal, Society of Motion Picture 
and Television Engineers, 55 IF. 42 
St., New York 36, N. Y., 188 pp, $4.

HUNTER SPRING COMPANY
A Division of American Machine and Metals, Inc.

27 Spring Avenue, Lansdale, Pennsylvania 
• PRINS* . «TAMriNS* . QUALITY CONTROL EQUIPMENT

iailffb STUD AND TURRET 
TERMINALBLOCKS

FOR WIRING CONVENIENCE
For faster, better, and more appropriate terminations, 
Kulka offers all their popular terminal blocks with your 
choice of terminal. Now you can choose from regular screw­
type, solder-turret, feed-through, threaded stud, or any 
combination of terminals to best suit your specific require- 

W0ITF FOP ments. And, you can call your own choice of finishes —
z-^’AniCTE electro-tinned, silver-plated, or even gold-plated over silver.
COMPLETE Kulka maintains complete design and consultation services 

DETAILS to aid customers in the proper terminal selection. Send us 
your requirements, or...

KULKA ELECTRIC CORP.
033-6*3 SO. FULTON AVSNUS. MOUNT V ■ R N O N , N. V.

CIRCLE 242 ON READER-SERVICE CARD
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• Portable... Air-Operated... Laboratory Accurate__Avail­
able in Ranges up to 500 Lbs. ■ Write for Bulletin 750p.

DIVISIONS OF AMERICAN MACHINE AND METALS. INC.: Troy Uundry Machinery 
Riehle Testini Machines • De Bothezat Fans • Tolhurst Centrifugals • Filtration Engineers • Filtration Fabric* 
Niagara Filter* • United State* Gauge • Rahm Instruments • Lamb Electric Co. • Hunter Spring Cu • Glaser-Steer* Corp

CIRCLE 241 ON READER-SERVICE CARD
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AGASTAT®
MODUI AR
DESIGN

Magnetic Control of Industrial Motors, 
Part 1, 2
Gerhart W. Heumann, John Wiley & 
Sons, Inc., 440 Fourth Ave., New 
York 16, N. Y., 275 pp, $9.

Treats magnetic devices and acces­
sories as used for control of industri­
al motors. Part 1—AC Control De­
vices and Assemblies; Part 2—AC 
Motor Controllers.

Prediction and Optimal Decision
C. West Churchman, Prentice-Hall, 
Inc., Englewood Cliffs, N. J., 416 pp, 
$9.

Considers the question of whether 
“science” can verify recommenda­
tions to managers and, if so, in what 
way. Discusses the extent to which 
the scientist can assist the executive 
in making decisions.

Managerial Performance Standards
Virgil K. Rowland, American Man­
agement Association, 1515 Broad­
way. New York 36, N. Y., 194 pp, 
$5.25.

Adaptive Control Systems
Eli Mishkin and Ludwig Braun, Jr.. 
Editors; McGraw-Hill Book Co.. Inc., 
330 IF. 42 St., Neiv York 3, N. Y., 
533 pp. $16.50.

Iterative Arrays of Logical Circuits
Frederick C. Hennie III, The Tech­
nology Press, Mass. Institute of 
Technology, and John Wiley & Sons. 
Inc., 440 Fourth Ave., New York 16, 
N. Y., 240 pp, $4.95.

Examines the behavior of one- and 
two-dimensional iterative networks, 
pertinent to information processing, 
switching theory, and computer de­
sign.

Lectures On Communication System 
Theory
Elie J. Baghdad, Editor; McGraw- 
Hill Book Co., Inc., 330 IF. 42 St., 
New York 36, N. Y., 620 pp, $12.50.

Theoretical discussions are pre­
sented with emphasis on methods of 
applying mathematical models and 
techniques to the design, analysis 
and evaluation of reliable systems. 
Sections are written by authorities in 
the field.

Transistor Logic Circuits
Richard B. Hurley, John Wiley & 
Sons, Inc., 440 Fourth Ave., New 
York 16, N. Y., 365 pp, $10.

A discussion of binary arithmetic. 
Boolean algebra and minimization 
techniques leads to the application 
of diodes and transistors in logic cir­
cuitry.

NOW­

GUDELACE ...
the lacing tape with
a NON-SKID tread
You can’t see it, but it’s there! Gudelace is 
built to grip—Gudebrod fills flat braided 
nylon with just the right amount of wax to 
produce a non-skid surface. Gudelace con­
struction means no slips—so no tight pulls to 
cause strangulation and cold flow.

But Gudelace is soft and flat—stress is dis­
tributed evenly over the full width of the tape. 
No worry about cut thru or harshness to 
injure insulation ... or fingers.

Specify Gudelace for real economy—faster 
lacing with fewer rejects.

Write for free Dota Book. 
It shows how Gudelace and 
other Gudebrod lacing materials 
fit your requirements.

GUDEBROD BROS. SILK CO., INC.
ELECTRONICS DIVISION 

225 West 34th Stroot 
Now York 1, Now York

EXECUTIVE OFFICES 
12 South 12th Street 
Philadelphia 7, Fa.

solid state custom” specs 
with standard circuitry

New AGASTAT solid state time/delay/relays offer you greater reliability, 
wider timing ranges, and more design flexibility than has ever been avail­
able before in solid state relays. The unique “modular sandwich” construc­
tion simplifies production, speeds delivery of custom-made units.

Modular design makes possible the dependability of standardized circuit 
elements. Highest grade matched semiconductor components form the 
basis for reliability in these pre-assembled, pre-tested modules.

Choose from six basic circuit options for the range and operating type 
you need .. . 0.01 sec. to 10-hour delays, on pull-in or drop-out. All units 
are only Ufo-in. sq. at base, weigh 3 to 5 oz., operate from 18 to 32 vdc, and 
handle loads up to 5 amperes. They are unaffected by polarity reversals, 
immune to voltage variations and transient spikes. Available with plug-in 
or solder lug terminals.

The solid state AGASTAT relay is a product of over 30 years’ time delay 
relay experience, your assurance of performance to match the promise. For 
full technical information or applications assistance write Dept. S5-110.

AGASTAT TIMING INSTRUMENTS 
e ELASTIC STOP NUT CORPORATION OF AMERICA 

ELIZABETH DIVISION ■ ELIZABETH, NEW JERSEY
IN CANADA: esn* canada, ltd., ia gower st., Toronto is. Ontario, canada
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1 Communications Engineers1 01
3 for assignments on advanced programs

in Space and Surface Communications
ITT Federal Laboratories, a division of International Telephone and Telegraph Corpora­
tion, is engaged in research, design, development and manufacture of a variety of 
highly advanced electronic communication systems. Some of the systems we have 
developed, or are now participating in, include COURIER, ECHO, RELAY, DEW LINE, 
WHITE ALICE, ACE HIGH and MED-TROPO. Positions are available for engineers 
experienced in one or more of the technical areas listed below.

SPACE COMMUNICATIONS
• UHF and SHF Receiver and Transmitter (100 watts to 100 kw)
• Space Communications System Design
• Satellite Radio Communications Design and Development
• Microwave Antenna Design and Testing

SURFACE COMMUNICATIONS
• Multiplexing and Switching, Sub-Systems and Equipment
• Radio Transmission Systems and Equipment
• Long-line Communications Design and Practices
• Communications Terminating Equipment for Voice, Low and High1 Speed Data

ANTENNA SYSTEMS (Communications)
• Antennas and Feed Systems, VLF, MF/HF, UHF, SHF
• Fixed, Transportable, Mobile; All Power Levels, Environments
• Scanning and Reflector Types, Arrays, Normal and Hardened

SWITCHING SYSTEMS
• Store and Forward; and Line Switching Systems Design
• Digital Data Transmission Development
• Data Instrumentation Engineering

DIGITAL SYSTEMS
• Core, Tape, Drum and Disc Memories
• Logic Design
• Systems Integration
• Physical Design and/or Installation

We also have similar openings in the areas of:I Human Factors Engineering Electronic Display Equipment
Programming Analysts and Data Processing

A minimum B.S.E.E. and from two to ten years of experience in one or more of these 
areas are required. For details about these career opportunities, address your inquiry 
and resume to Manager, Professional Staff Relations, Dept. C.

TfllFTI Federal
XXX LABORATORIES

A DIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

500 Washington Avenue, Nutley, New Jersey
An equal opportunity employer.
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YOUR CAREER
Congress Urged to Increase 
Aid for Postgraduate Study

The need for postgraduate education and 
fellowships, rather than undergraduate 
scholarships, has been pointed out to a Senate 
education subcommittee. We need to “ex­
pand and stimulate graduate education,” 
Paul H. Robbins, executive director of the 
56,000-member National Society of Profes­
sional Engineers, said. He feels the adminis­
tration’s proposed undergraduate-scholarship 
program would stress quantity, rather than 
quality, of college students.

Mr. Robbins also recommended support 
for technician education, pointing out the 
need for technicians who can relieve the 
engineers of routine, repetitive tasks.

President Kennedy’s proposal to establish 
a loan program for improving classrooms, 
laboratories and equipment met with Mr. 
Robbins* approval. 

♦ ♦ ♦

High-speed computing facilities at Univer­
sity of California at Los Angeles have been 
more than tripled with the installation of 
an IBM 7090 data-processing system. The 1
first of its kind on a university campus, ac- I
cording to UCLA, the system will be used |
for scientific, medical and engineering re­
search. 1

Engineers plan to study automatic con- 1
trol, as well as the development of computer 
hardware, thus using the computer to help 
design computers.

Chemists will analyze giant molecule crys- 1
tals with the help of the 7090.

Prof. Magnus R. Hestenes, head of the 
UCLA computing facility, says the time is 
near when “any university will find it very 
difficult to maintain any major program of 
research without the use of a high-speed 
computer.” 1

UCLA conducts 20 courses in numerical 
analysis and computer programming and de- 1
sign. Last year 700 students were involved in 1
computer education, use or design at the uni- 1
versity.

* * * 1
Engineering and medicine have united in 

a series of research projects conducted 1
jointly by doctors from Highland View Hos­
pital in Cleveland and professors from Case 
Institute of Technology.

Two Case computers will be used for med- 1
ical diagnosis—to record, store, describe 
and analyze the electrical signals obtained 
from muscles, brain and the heart.
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ELECTRONIC DESIGN CAREER INQUIRY SERVICE USE BEFORE DEC. 6, 1961

After completing, mail career form to ELECTRONIC Design, 850 Third Avenue. New York, 
N. Y. Our Reader Service Department will forward copies to the companies you select below.

Advancement (Please print u ith a soft pencil or type.)

Your Goal?
Use

CONFIDENTIAL
Action Form

ELECTRONIC Design’s Confidential Ca­
reer Inquiry Service helps engineers "sell” 
themselves to employers—as confidentially 
and discreetly as they would do in person. The
service is fast. It is the first of its kind 
electronics field and is receiving high 
from personnel managers.

To present your job qualifications

in the 
praise

imme-
diately to companies, simply fill in the attached 
resume.

Study the employment opportunity ads in 
this section. Then circle the numbers at the bot­
tom of the form that correspond to the numbers 
of the ads that interest you.

Electronic Design will act a$ your 
secretary, type neat duplicates of your appli­
cation and send them to all companies you 
select—the same day the resume is received.

The standardized form permits personnel 
managers to inspect your qualifications rapid­
ly. If they are interested, they will get in touch 
with you.

Painstaking procedures have been set up to 
ensure that your application receives complete, 
confidential protection. We take the following 
precautions:
■ All forms are delivered unopened to one 
reliable specialist at ELECTRONIC DESIGN.
■ Your form is kept confidential and is proc­
essed only by this specialist.
■ The "circle number" portion of the form is 
detached before the application is sent to an 
employer, so that no company will know how 
many numbers you have circled.
■ All original applications are placed in con­
fidential files at Electronic Design, and 
after a reasonable lapse of time, they are de­
stroyed.

If you ore seeking a new ¡ob. act nowl

Name Telephone

Home Address

Date of Birth

Position Desired

City Zone State

Place of Birth Citizenship____

Educational History
Degree .Major HonorsCollege Dates

Recent Special Training

Employment History
Dates Engineering SpecialtyCity and StateCompany Title

Outstanding Engineering and Administrative Experience

Professional Societies

Published Articles

Minimum Salary Requirements (Optional)____________________________________________
Use section below instead of Reader Service Card. Do not write personal 
data below this line. This section will be detached before processing.

Circle Career Inquiry numbers of companies that interest you
900 901 902 903 904 905 906 907 908 909 910 911 912 913 914 915 916 917 918 919 920 921 922 923 924

925 926 927 928 929 930 931 932 933 934 935 936 937 938 939 940 941 942 943 944 945 946 947 94« 949
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Opportunities in / Large Scale Commercial, Real-Time
Digital Data Processing Systems

Pioneering ¡Fork Continues Creating Immediate Openings for:

III 1952 Trleregister installed the world’s first real­
time digital computer for commercial applications. 
In continuous operation, 24 hours-a-day, 7 days-a- 
week since then, this system has demonstrated its 
reliability and maintainability with 99.8% uptime. 
Teleregister systems are nation-wide in scope, with 
over 100,000 mile« of leased communications lines 
and terminals in over 140 cities—encompassing air­
line reservations, savings and commercial bank ac­
counting and stock exchange quotation and display.

Applications are invited from Engineers and Scien­
tist» who would like to join an organization which 
sparks advances by an aggressive applied research 
and development program financed by the company. 
Please send resume to D. N. Frazier

T H I

C R P R
445 Fairfield Ave., Stamford, Connecticut 

An Equal Opportunity Employer

N
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most 
effective
on 
the

A recent circulation estimate revealed that 95% of ELECTRONIC DESIGN’S readers receive the magazine 
at their plants—on the job where it is most effective as a design workbook.

By receiving ELECTRONIC DESIGN at work, 
you’re getting extra values from it. These extra

to as time and
place utilities—add to the usefulness of any item. 
Only in-plant distribution gives you: Time Value— 
because ELECTRONIC DESIGN arrives precisely 
when you can use it best. . . while you’re working; 
Place Value—because it arrives where it can really 
be put to work ... on the job, at the point of de­
sign.

If you don't receive your copies where you work, write to our Circulation Department and request that your 
subscription be addressed to you at your plant. By putting ELECTRONIC DESIGN on the job you’ll be 
getting the most value from it.

SYSTEMS ENGINEERS
For operational analysis of current procedures, estab­
lishment of system requirements, formulation of systems 
concepts, programming analysis and proposal prepara­
tion in application for industrial and business problems. 
Requires 3 to 7 years experience and a degree in EE 
or Math with a business background, or an Economics 
degree with an engineering background.
ELECTRONIC DEVELOPMENT ENGINEERS
All levels of electrical and mechanical positions for the 
generation of new products in the computer-communi­
cations field. Requires sound theoretical background plus 
heavy experience in the development of complete devices 
and/or semi-conductor circuitry associated with com­
puters and/or their various sub-systems including dis­
plays, magnetic tape, core and drum storage equipment.
SENIOR PROGRAMMERS
Requires 4 to 7 years well-rounded experience in com­
puter programming for either scientific or commercial 
applications. Degree in science or business desirable; 
knowledge of several different machine systems pre­
ferred. Experience with large scale machines and large 
scale program systems will be given heavy consideration.

Arriving at the plant, ELECTRONIC DESIGN 
brings new ideas to be applied to your current 
projects. You and your fellow designers can discuss 
timely topics together—expressing your views and 
comments while the news is fresh in your minds. 
And, when searching for sources, for products, for 
new techniques, you need look no further than the 
copies of ELECTRONIC DESIGN right on your 
desk.

YOUR CAREER
A team of physicists from Radio Corp, of 

America has received the Journal Award of 
the Society of Motion Picture and Television 
Engineers.

Edwin C. Hutter, John A. Inslee and 
Thomas H. Moore of the Astro-Electronic 
Div. of RCA are co-authors of a paper on 
“Electrostatic Image and Recording.” It was 
designated the outstanding paper originally 
published in the monthly SMPTE Journal 
during 1960.

The paper describes a method of image 
recording using a transducer for the simul­
taneous pickup and electrostatic storage of 
optical instrumentation.

ENGINEER-IMPROVEMENT 
COURSES AND SEMINARS 
One-Day Seminars
The Industrial Education Institute, Nov. 8-16

The Industrial Education Institute of Bos­
ton is presenting a one-day seminar on Sys­
tematic Retrieval and Correlation of Infor­
mation and Technical 
schedule is as follows: 
aton-Blackstone, Nov. 
Sheraton-Gibson, Nov. 
Pick-Carter, Nov. 16.

Data. The seminar
Chicago, Hotel 
8; Cincinnati, 
13; Cleveland,

Sher- 
Hotel 
Hotel

The seminar will be conducted by F ree-
man H. Dyke, Jr. The individual registra­
tion fee, which includes attendance, lunch­
eon, coffee break, supplies and reference ma­
terial, is $50. A 10 per cent team discount 
is extended to companies having three or 
more men attending. For information, write 
Industrial F'ducation Institute, 221 Columbus 
Ave., Boston 16, Mass.

Controlling Costs of Industrial Experimentation 
New York, Nov. 20-21; Philadelphia, Dec. 18-19

A two-day seminar on Controlling and Re­
ducing Costs of Industrial Experimentation 
will be presented by the Industrial Educa­
tion Institute of Boston. It will be offered 
in New York, Hotel Belmont Plaza, Nov. 
20-21 and in Philadelphia, Hotel Sheraton, 
Dec. 18-19.

Dr. William Mendenhall will conduct the 
seminar. The registration fee, which includes 
attendance, luncheon, coffee break, supplies 
and a package of reference material, is $100. 
A 10 per cent team discount is extended to 
companies that have three or more men at­
tending. For information, write Industrial 
Education Institute, 221 Columbus Ave., Bos­
ton 16, Mass.

204 ELECTRONIC DESIGN • October 25, 1961



PAPER DEADLINES

Creating a new world with Electronics

HUGHES AIRCRAFT COMPANY
Deadline for 100-word abstractsNov.

CIRCLE 903 ON CAREER INQUIRY FORM
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and 500-word summaries to be presented at 
the 1962 National Winter Convention on Mil-

control engineers
Concerns hydraulics, 
air&orne computers, and 
other controls related 
areas for: missiles and 
space vehicles, satellites, 
radar tracking, control 
circuitry, controls systems, 
control techniques, 
transistorized equalization 
networks and control 
servomechanisms.

circuit designers
Involves analysis and 
synthesis of systems for: 
telemetering and 
command circuits for 
space vehicles, high 
efficiency power supplies 
for airborne and space 
electronic systems, space 
command, space television, 
guidance and control 
systems, and others.

HughesSpace Systems Division has immediate openingsfor Electronic Engineers, Mechan­
ical Engineers, Physicists and Aeronautical Engineers to work on Project Surveyor—a 
spacecraft which will soft land on the moon. Once there, Surveyor instruments will 
perform a variety of scientific tests: drills will pierce and analyze the moon’s surface; high 
quality television pictures will be transmitted to earth; other instruments will measure the 
moon s magnetic and radiation characteristics. ■ To accomplish this step into space, 
Project Surveyor requires the talents of imaginative junior and senior engineers and 
scientists to augment its outstanding staff. Experience is preferred but not required. A 
few of the openings include:

ELECTRONIC DESIGN • October 25, 1961

systems analysts
To consider basic 
problems such as: the 
requirements of manned 
space flight; automatic 
target recognition 
requirements for 
unmanned satellites or 
high speed strike 
reconnaissance systems; 
IR systems requirements 
for ballistic missile defense,

Nov. 1: For the 1962 International Solid­
State Circuits Conference to be held Feb.
11 - 16 at Philadelphia. The conference, spon­
sored jointly by the University of Pennsyl­
vania and the IRE, will stress circuit design 
in such advanced areas as solid-state mem­
ory ; storage and logic; solid-state microwave 
amplification, oscillation and conversion; 
solid-state devices performing an integrated 
circuit function; unconventional power sup­
plies, and cryogenic and optoelectronic appli­
cations.

Papers should be sent in abstract (300 to 
500 words) along with pertinent illustrations 
to Richard H. Baker, Room C-237. MIT Lin­
coln Laboratory, Lexington, Mass.

Automation, Computers, and Instrumentation 
at Georgia Tech, Feb. 12-16

Georgia Institute of Technology and the 
Instrument Society of America will sponsor 
a one-week course on Automation, Com­
puters, and Instrumentation, Feb. 12-16, 
1962, on the Georgia Tech campus, Atlanta.

The course is designed to orient technical 
personnel in the latest concepts of instru­
mentation, analog computers, digital com­
puters and automation. Special emphasis will 
be placed on problems dealing with the re­
placement of human effort by the appropriate 
automatic equipment.

Tuition, including supplies and textbooks, 
will be $125. Contact Director, Short Courses 
and Conferences, Georgia Institute of Tech­
nology, Atlanta IS, Ga.

Project Surveyor 
engineering openings

inquire today
Your reply will be treated with strict 

confidence. Please airmail your resume to: 
Robert A. Martin 

Supervisor of Scientific Employment. 
Hughes Aircraft Company, 

11940 W. Jefferson Blvd., Culver City 28, 
California. WE PROMISE YOU A 

REPLY WITHIN ONE WEEK.
An equal opportunity employer.

infrared
Includes systems analysis 
and preliminary design 
in infrared activities 
involving: satellite 
detection and 
identification; air-to-air 
missiles; AICBM, infrared 
range measurement; 
air-to-air detection 
cryogenics and others.

Engineering and Management
UCLA, Jan. 22-Feb. 1

A ten-day course on Engineering and 
Management will be offered by the University 
of California at Los Angeles Extension, be­
ginning Jan. 22.

Designed for engineering and management 
personnel, the course will stress design, in­
stallation, and administration of systems. 
Emphasis will be on oral communication and 
understanding of human relationships.

The Fourteenth Annual Industrial En­
gineering Institute, featuring lectures by 
noted industrial engineers, will follow the 
course. There are no formal educational re­
quirements. For further information write: 
Reno Cole, University Extension, UCLA, Los 
Angeles 24, Calif.



at MOTOROLA in PHOENIX:

Leadership in action

Project leaders at Motorola are engineers and scientists who 
have won their right to leadership — with ideas, talent, and 
dedication — while working on challenging assignments in 
Project Groups. These teams are carefully selected — to get 
the optimum combination of experience and capabilities, and 
to utilize each man's talents to the fullest. Opportunities for 
individual advancement and career fulfillment are broadened 
and enhanced by Motorola's widely-diversified activities in 
advanced military electronics. Leadership in action is a vital 
force at Motorola. It provides the stimulus for challenging 
the state-of-the-art in Project Group assignments, assuring 
engineers and scientists of ever-broadening horizons for to­
morrow. And Arizona's world-famed climate and beauty add 
to the whole family's year-round health and pleasure.

Immediate Opportunities
Systems Test Equipment Design 
Communications and Navigation 
Systems Analysis and Preliminary Design 
Missile and Space Guidance and Control

Digital Circuitry Design 
Microwave and Radar 
Reliability and Components 
Solid State Devices

All qualified applicants will receive consideration for employment 
without regard for race, creed, color, or national origin.

Write Phil Nienstedt Dept. 1002

MOTOROLA
MILITARY ELECTRONICS DIVISION. WESTERN CENTER

P. O. Box 1417, Scottsdale, Arizona
Motorola also offers opportunities at
Chicago, Illinois, and at Culver City and Riverside, California

CIRCLE 905 ON CAREER INQUIRY FORM

YOUR CAREER
itary Electronics. This will be held at the 
Ambassador Hotel, Los Angeles, Calif., on 
Feb. 7, 8, and 9.

Subjects include: system and technical 
management, instrumentation, reliability, 
undersea warfare and sonar systems, radar 
and fire control systems, aerospace ground 
equipment, reconnaissance and electronic 
warfare, missile and space systems and sub­
systems, tracking, telemetry and command 
systems, military equipment design and prod­
uct engineering, military systems require­
ments and environments, information and 
data handling systems, and navigation and 
air traffic control systems.

Authors are requested to send abstracts 
and summaries plus short biographies to 
Matthew E. Brady, Space Technology Labo­
ratories, P. O. Box 95001, Los Angeles 45, 
Calif. Confidential papers must be cleared 
by authors and sent to Major James L. Blilie, 
USAF, U. S. Air Force Systems Command, 
Regional Office, 6331 Hollytvood Blvd., Los 
Angeles 28, Calif. These will be considered 
for publication.

Dec. 1: Deadline for 800-1,200-word sum­
maries of papers for the Symposium on Elec­
tromagnetic Theory and Antennas to be held 
June 25-30th, 1962, at the Technical Univer­
sity of Denmark, Copenhagen. As announced 
by the IRE, the international symposium 
will encourage papers on: electromagnetic 
fields in anisotropic media (plasmas and 
ferrites), diffraction theory, scattering in 
random media, quasi-static electromagnetic 
problems, theory of broad-band antennas, 
and antenna pattern synthesis. Write to: 
H. Lottrup Knudsen, secretary, Symposium 
on Electromagnetic Theory and Antennas, 
Oster Volgade 10 G, Copenhagen K, Den­
mark.

Jan. 1: Deadline for 200-word abstracts of 
papers for the Symposium on Cleaning and 
Materials Processing for Electronics and 
Space Apparatus to be held during the Fourth 
Pacific Area National Meeting of the Ameri­
can Society for Testing Materials, Sept. 30 
to Oct. 5, 1962, at the Statler-Hilton Hotel, 
IjOS Angeles. The symposium, sponsored by 
ASTM Committee F-l on Materials for Elec­
tron Tubes and Semiconductor Devices, will 
deal with materials and processing problems 
in electronic device fabrication. Send ab­
stracts with titles to: Dr. D. E. Koontz, 
Bell Telephone Laboratories, Inc., Murray 
Hill. N. J.

ADVANCE 
WITH Tl!

NEW GROWTH OPPORTUNITIES 
IN SYSTEMS AND COMPONENTS

RF DESIGN ENGINEER. To design new, 
completely solid state RF compo­
nents for missile and space flight 
test equipment. Experience in 
VHF, UHF, and VHF transmitter 
design, with background i- design 
and development of solid state RF 
circuitry, FM techniques, auto­
matic frequency control. Thorough 
knowledge of miniaturized missile 
electronic packaging.

MICROWAVE DEVICE ENGINEER. To ini­
tiate advanced developmental pro­
grams involving broadband para­
metric amplifiers, radiometers, 
tunnel diode devices, ferrite phase 
shifters, switches, etc. Experience 
in microwave device design or 
microwave measurements with em­
phasis on solid state physics.

DIGITAL DESIGN ENGINEER. Experience 
in at least 3 of these areas: 1) logic 
design of digital computing equip­
ment, 2) application of computers 
to real time systems, 3) circuit 
design with transistors and mag­
netic devices, 4 programming of 
general purpose computers.

TEST EQUIPMENT ENGINEER. For ad­
vanced work in high-speed switch­
ing and pulse circuitry for computer 
applications. Broad experience in 
industrial areas of component in­
strumentation design, in quality 
control work, with background in 
systems intergradation.

Advance your career with Texas 
Instruments. Send confidential 
resume to:

BOB BARRON, Dept. 11,

APPARATUS DIVISION

Texas 
Instruments 
INCORPORATED

BOX 6015, DALLAS 22, TEXAS
Ao equal opportunit» employer.
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Beckman Instruments. Inc .
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To arrange a personal interview, call collect or write:
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Continued research and investigation into new areas of electronics and 
space technology have opened up a number of challenging opportunities 
for creative scientists and engineers at this rapidly growing division of 
RCA Immediate openings are available in the following areas:
• APPLIED PHYSICS RESEARCH Advanced space electrical power and propulsion 
• SPACE SYSTEM ANALYSIS/Applied mathematics/Thermodynamics and 
mechanics
• PROPULSION STUDY AND DESIGN For final stage space craft
• ELECTRONIC SYSTEMS AND CIRCUIT DEVELOPMENT/Communications/Video 
and digital data processing/TV camera and pickup tube design
• INFORMATION PROCESSING Data systems analysis/Computer applications 
and programming research

SCIENTISTS, ENGINEERS.., NEW
CONCEPTS IN 

SPACE 
EXPLORATION
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Lord Dyna-damp Circuit Boards 
Introduce higher reliability 
and greater design freedom

ITT Components Division .....................127
ITT Federal Labs Div................. .202
Indium Corp- of America ... . 148
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Instrument Specialties Co., Inc. . 143
International Electronic Industries. Inc. 25
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Jonathan Mfg. Co............... ........................... 90
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Higher reliabilities are now within reach —Lord has added built-in damping to printed circuitry.Here’s what Lord Dyna-damp Circuit Boards can mean for your aerospace application : control of resonant response . . . amplitudes and G levels reduced to only Ji the response of standard boards . . . protection of sensitive components against vibration, shock, noise... tighter spacing of boards in high-density pack­ages ... freedom to use lighter, smaller, less rugged components.Excellent damping is unaffected by time, operating temperature, frequency,
LORD MANUFACTURING COMPANY ■ IRII. PA.

weathering, corrosive conditions, nor­mal processing.You can use Dyna-damp Boards with no change in your processing. They can be soldered, etched, solvent-cleaned, thru-plated, drilled, sheared, punched. Available in 18" x 18" size with NEMA G-ll skin (MIL Spec. P-13949B). Un­clad, or clad one or both sides with 2 oz. copper. Three thicknesses: Ji".Get detailed information on this latest advance in vibration/shock/noise con­trol from your nearest Field Engineering Office listed here or the Products Dept., Erie, Pennsylvania.

•Kay Electric Company .................................. 145
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Linde Company .......................................... 51
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Solid state techniques are emphasized 
throughout the design. This provides 
maximum instrument reliability ... 
together with minimum power drain, A wide choice of output characteristics is 

available by simply interchanging standard 
modular plug-in output amplifiers.

single pulse generators • double pulse generators • word generators • pulse tram and pulse code generators • tone delay and gate generators ■ current generators and core testers

October 25, 1961

Sales & service offices coast-to-coast • Representatives in major cities

Radio Corporation of Arr 
Astro Electronics Div.

'Manufacturers' catalog appears in 1960-1861 
Electhonic Designers’ Catalog.

Radio Corporation of America.
Semiconductor A Materials Div Cover IV

.. 14« 
24A-B 
..165 
.. 112

Oak Manufacturing Co. 
Ohmite Mfg. Co............  
Ortho Industries, Inc.

advanced pulse techniques and circui­
try with traditional Servo Corporation 
instrument quality and reliability.

For further details fill in coupon.
Mining A Manufacturing Co.......  

Minneapolis Honeywell Regulator Co 
'Minnesota Mining A Mfg. Co.,

Adaptable tu console mounting in 
variety of test systems.
Rep rate : 0.5-500 KC
Output: ±35 V into 93 ohms
Pulse delay: continuously variable

0-10,000 Msec in 5-decade range 
Pulse width: continuously variable

0.05-10,000 Msec
Wide-range performance covers a 

multitude of general-purpose applica­
tions in radar, navigational systems, 
digital computer, control system, and 
other pulse circuit test and design.

Ling-Temco-Vought, Inc.
Lionel Electronic Labs 
Lord Mfg. Co....................

Servo Corporation of America 
111 New South Road 
Hicksville, L. L, N. Y.

Sage Electronics Corporation 
'Sarkes Tarzian. Inc.......................
Scientiflc-Atlanta Inc....................

•Sealectro Corporation ...............
Sel-Rex Corp....................................

•Servo Corporation of America
■Sierra Electronic Corporation
Sippican Corp...................................
Sola Electric Company ..............
Somers Brass Co., Inc.................

Computer makers eye 
high rep rate and 
10 nanosec rise time

Chemical Div....................................
Minnesota Mining A Mfg. Co., 

Magnetic Products Div......... .
Motorola Military Electronics Div.

Western Center ...............................
‘Motorola Semiconductor 

Products, Inc................................
'Mycalex Corp of America ..

PM Electronics. Inc...................  
PRD Electronics. Inc....................
Packard-Bell Computer Div . 
Pacific Semiconductors. Inc. . 
Panoramic Electronics, Inc. ..
Parsons Co., The Ralph M . 
Pennsylvania Fluorocarbon Co.
Perkin Electronics Corp..............

•Philco, Lansdale Division ........
•Polarad Electronic Corporation 
Post Co.. Frederick .....................
Potter A Brumfield .....................

NJE Corporation ................
Narda Microwave Corp..............

•Non-Linear Systems. Inc
•North Atlantic Industries, Inc
NuLine Industries, Inc................
Nytronics, Inc. ...........................

Machlett Laboratories, Inc., 1 
Magnetic Research Corp 

'Magnetics, Inc...........................  
Mallory A Co., P. R .........  
Maxson Instrument Div., W 
•Michigan Magnetics, Inc. .
Micon Electronics, Inc........... 
Microdot Inc..............................  
Microtran Company, Inc. .. 
Micro wave Associates, Inc. 
Microwave Electronics Corp 
Mincom Div. Minnesota

For all-purpose 
dependability, see the 
compact 3350A

called 'workhorse of engineering lab’

Exclusive repeatable digital dial set­
tings, coupled with modular plug-in 
(front and rear) construction, make it 
unusually simple to program the 
instrument.

Through interchange of standard 
output amplifier modules, a wide choice 
of output characteristics may be ob­
tained. Other options provide for peak 
current (300 ma), maximum voltage 
(20 volts), mixing of multiple channel 
outputs, and addition of complemen­
tary outputs from a single channel.
Extended performance capabilities 
(in addition to standard modifications) 
include: pulse train generation to 10 
me, coherent double pulse rate genera­
tion, multiple-channel pulse generation, 
and DC biased pulse generation.
One ol 33 cataloged instruments in 
Servo’s broad Electro-Pulse product 
line (which includes as many as 200 
standard pulse and digital circuit mod­
ules—both tube and transistor types), 
the E-P 10 me pulse generator couples

Radio Corporation of America.
Nuvistor Div.....................................

Rantec Corporation ...........................
Raytheon Co., 

Distributor Products Div.............
•Raytheon Co..

Industrial Components Div 
Raytheon C<> Semu m ductot Div 
Raytheon Co.,

Microwave and Power Tube ...
Raytheon Co­

Special Microwave Devices .. . 
•Rheem Semiconductor Corporation 
Rohde A Schwarz ...............................  
Rosemount Engineering Co.............  
Rotron Mfg. Co.....................................  
Rutherford Electronics. Inc

Unique circuit techniques provide unu­
sual time base stability and low-jitter 
performance.
Modular plug-in construction gives 
the instrument extreme versatility. It 
is quickly and easily adapted to provide 
a broad number of optional perform­
ance capabilities. Maintenance is like­
wise simplified.
A variety of functional modules are 
designed to accomplish particular in­
strument functions. Front panel and 
controls are integrated for both elec­
trical and mechanical standardization.

................... 121
74. 75. 106, 107
L...............140
................... 135
................... 112
................... 187

Workhorse of the engineering lab... 
with a wide range of rep rates, delay 
times, and pulse widths...the modular 
Electro-Pulse 4550A pulse generator is 
designed to fulfill the demand for ultra­
reliable generation of variable param­
eter test pulses at very high rep rates.

Featuring fast rise time of 10 nano­
seconds, rep rate going out to 10 me, 
and variable delay and width, this flex­
ible pulse instrument finds wide appli­
cation in the development and test of 
components, logic circuitry, and high 
clock rate digital systems.

Typical applications of the compact, 
transistorized 10 me pulse generator 
include:
• High-speed flip-flop design
• Multi-megacycle range clock pulse 

generation and regeneration
■ Shift register drive
• Pulse timing for thin-film magnetic 

material switching
■ High-speed code conversion circuit 

design
■ Digital computer arithmetic and 

input-output development
■ High rep rate resolving time studies

Please send detailed catalog.
Please contact me for demonstration.
Please send me a free SERVO slide rule

PULSE POINTERS
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Sperry Electronic Tube Div.. 
Sperry Rand Corp. ............................. 160

'Sperry Microwave Electronics Co. 17«. 177
'Sperry Semiconductor Div., 

Sperry Rand Corp................... 59
Sprague Electric Co............................11, 21, 58
Standard Press Steel 25 

148 
103 
150 
153

Stanpat Co.............................
Stevens Mfg. Co...................
Superior Electronics Corp. 
Swenson, V. H.. Inc....................................... —
Sylvania Electric Products. Inc. 10, 108A-B
Syntron Co.............................................. 118, 119

Tektronix. Inc....................................
Teleregister Corp.............................
Telonlc Engineering Corp............
Telonic Industries Inc...................
Temperature Engineering Corp.
Texas Instruments Incorporated.

49 
204 
186 
149 
143

Apparatus Div. ... 
Torrington Mfg. Co.................... 
’Transitron Electronic Corporation

150, 170. 206

TriMetal Works, Inc. 
Trio Labs Inc .......... 
Tucor Inc.....................

72A 
67 
43 

182 
150

Ultek Corporation ........................  
Ultrasonic Industries, Inc..........................
United Shoe Machinery Corp..................
U. S. Dielectric, Inc..................................... 
Universal Manufacturing Co....................
Universal Toroid Coil Winding Corp. .

122 
155

50 
93

152 
148

Varian Associates 
Vitramon, Inc. ..

162
17

Ward Leonard Electric Co. .. 
Weldmatic Div., Unitek Corp 
Western Devices, Inc.................

33 
142 
102

'Westinghouse Electric Corporation .. 94. 95
White Avionics Corp ..........................  116

•Manufacturers’ catalog appear» in 1960-1961 
Etrmomc Designers Catalog.

Advertising Representatives
Sales Service Supvr.: Alvin D. Ross
Nets York: Robert W. Gascoigne, Ber­
ry Conner, Jr., James P. Quinn, 
Charles J. Stillman, Jr., John M. 
Weber, Thomas P. Barth, 850 Third 
Avenue, Plaza 1-5580
Boston: Richard Parker, Copley 7- 
0288
Philadelphia: Blair McClenachan, Mo­
hawk 7-0625
Chicago: Thomas P. Kavooras, Fred 
T. Bruce, 664 N. Michigan Avenue, 
Superior 7-8054
Clevelandt Douglas H. Boynton, 1597 
Hawthorne Drive, 442-5055
Ixos Angeles: John V. Quillman, Ken­
neth M. George, Pierre J. Braude, 
3275 Wilshire Blvd., Dunkirk 2-7337
Southeastern: Pirnie & Brown, Mor­
gan Pirnie, Harold V. Brown, G. H. 
Krimsier, 1722 Rhodes-Haverty Bldg., 
Atlanta, Ga., Jackson 2-8113
London, Wl: Brayton Nichols, 7 Blen­
heim Street
Tokyo: Karl H. Bachmeyer Associates, 
27 Morimoto-cho, 1-chome, A tabu, 
Minato-ku

new -bp 
Traveling 

Wave Tube one
Amplifiers offerwattoutput one 
milliwattinput 1
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These four new $ broadband, medium power 
Traveling-Wave Tube Amplifiers give you at 
least 1 watt output for one milliwatt input 
over their complete frequency ranges. They 
provide significant range expansion for your 
present signal generators and electronic

struction combines in a single instrument a 
portable bench amplifier and a neat, clean 
rack mount unit.

sweepers.
Compact, rugged and dependable, these 

amplifiers incorporate lightweight, periodic- 
permanent-magnet TWT’s; each instrument 
weighs just over 30 lbs. New modular con-

All four models incorporate specially de­
signed circuitry to provide amplitude modu­
lation from de to 100 KC, with internal ampli­
fication so that small modulation signals cause 
a large output power change. Very low spuri­
ous phase modulation is assured through in­
corporation of electronic regulation in the 
helix, anode and filament supplies.

Publisher: Robert E. Ahrensdorf
Editor: Edward E. Grazda
Managing Editor: James A. Lippke
Technical Editors: G. H. Rostky, 
H. Bierman, R. H. Cushman, M. W. 
Meisels, A. Rosenblatt
News Editors: R. Haavind, Chief;
A. Corneretto, R. N. Ross
Copy Editor: C. A. Goldstein
New Products Editors: A. W. Solda, 
Chief; C. H. Farley
Washington Editor: W. H. Baidinger 
West Coast Editor: T. E. Mount
Consulting Editor: R. N.
Contributing Editors: J.
E. Brenner, B. Bernstein
Editorial Production: D.
G. S. Goodman

DeFloria
G. Adashko,

S. Viebig,

SPECIFICATIONS
Model: 4S9A
Frequency Range: 1-2 GC

Price: $2,300.00

491C
2-4 GC 

$2,300.00

493A
4 8GC 

$2,900.00

49SA

7.0-12.4 GC 

$2,900.00

Input, Output Impedance: 
Connectors:
Front Panel Controls:
Meter Monitors;

Output for 1 mw Input:
Maximum rf Input:
Small Signal Gain:
Amplitude Modulation Passband:
Modulation Sensitivity:

Common Specifications
At least 1 watt 
100 mw
Greater than 30 db
DC to 100 KC
Approx. 20 db rf change for a 20 v 

peak mod. sig. (DC to 50 KC)

Dimensions:

Weight:

50 ohms, SWR less than 2.5
Type N, female
Gain
Anode, helix, collector and cathode 

current
1644* X 544* x U%* deep (cabinet 

convertible to rack mount)
19* x 544' x 1644' deep behind panel 

(rack mount)
31 lbs.

Data subject to change without notice. Prices f.o.b. factory

HEWLETT-PACKARD COMPANY
Call your $ representative today for full information 

on these versatile TWT Amplifier*.

1092K Page Mill Road 
Cable "HEWPACK”

Palo Alto. California. U.S.A. 
DAvenport 6-7000

HEWLETT-PACKARD S.A.
Salts representatives in all principal er«M

Rue du Vieux Billard No. 1 
Cable "HEWPACKSA"

Geneva. Switzerland
TeL No. (022 ) 2«. 42. 36

12.4 GC!
73««

Art Director: R. A. Schulze
4rl Assistants: J. Aruego, R. Podhirny 
Technical Illustrator: C. Westphal 
Production Manager: T. V. Sedita 
Asst. Prod. Mgr.: H. De Polo 
Production Assistants: P. Bergang. 
M. Spector
Circulation Manager: N. M. Elston 
Asst. Cire. Mgr.: H. A. Hunter 
Reader-Service: L. Blair

Hayden Publishing Company, Inc.
Chairman of the Board:

T. Richard Gascoigne
President: James S. Mulholland, Jr.

Accuracy Policy
Recognizing the power of the printed 
word to influence, it is Electronic 
Design’s policy:

To make all reasonable efforts to 
insure accuracy of editorial matter.

To publish promptly corrections 
brought to our attention.

To not knowingly publish mislead­
ing advertisements.

To reserve the right to refuse any 
advertisement.

Readers noting errors or misstate­
ments of facts are encouraged to write 
the editor.

Subscription Policy
Electronic Design is circulated only to qual­
ified design engineers of U. S. manufactur­
ing companies, industrial consultants and 
government agencies. If design for manu­
facturing is your responsibility, you qualify 
for subscription without charge provided you 
send us the following information on your 
company’s letterhead: Your name and engi­
neering title, your company’s main products 
and description of your design duties. The 
letter must be signed by you personally.
ANY ADDRESS CHANGES FOR OLD SUB­
SCRIBERS NECESSITATE A RESTATE­
MENT OF THESE QUALIFICATIONS. 
Please include a copy of your old address 
stencil with your request. Allow six weeks 
for change to become effective. Subscription 
rate for nonqualified subscribers—$25.00 per 
year U.S.A., $35.00 per year all other coun­
tries. Single copy $1.50.
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RCA 2N17O8

RCA announces the 2N17O8, first and fastest silicon

EAST CENTRAL: Detroit 2 Mich., 714 New Center Bldg. TRmity1520 Edgewater Drive Suite #1. GArden 4 4768

(San Francisco area) Bur* n

BaH'mure Ml
Orlando. Fla., 1

6801 E. Washington Blvd., RAymond 3-8361

RCA SEMICONDUCTOR A MATERIALS DIVISION—Field Offices 
den. N. i area) Eriton, N. J.. 605 Marlton Pike. HAzel 8 4802

ENterprise 9 1850 • NORTHEAST: Needham Heights 94 Mass

QOVV Daytoi Ohio, 224 N Wilkinson St. BA 6 2366 • Washington. D C 1725 ' K

Blvd . WEst 9 0676 * WEST Los Angeles 22. Cali« 
game. Calif 1838 El Camino Real. Oxford 7 1620

5-5600 - CENTRAL: Chicago, III.. Suite 1154. Merchandise Mart Plaza WH tehall 4 2900

Hillcrest 4 7200 * SOUTHEAST:

EAST Newark N J., 744 Broad St. HUmboldt 5-3900 • (Cam­
> Syracuse. N Y., 731 James St.. Room 402, GRanite 4-5591 •

Available Through 
Your RCA Distributor

The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA

silicon technology, application-oriented 
to today’s performance and miniature 
packaging requirements. The 2N1708 
complements the other RCA silicon 
planar switching transistor types : USA 
2N706, 2N706, 2N706-A, 2N708, 
2N696, and 2N697.
Check the data on these outstanding 
RCA types. For information on RCA 
computer transistors and multiple 
switching diodes, call your RCA Field 
Representative. All these types are im­
mediately available in quantity. For 
further technical information, write to 
RCA Semiconductor and Materials Di­
vision, Commercial Engineering, Sec­
tion J-18-NN-4, Somerville, N.J.

PLANAR CONSTRUCTION for excellent 
stability, high reliability. Collector cut­
off current reduced by a factor of 20 to 
1 over mesa types. Uniform beta over 
a wide current range. Maximum storage 
temperature—300 C.

EPITAXIAL CONSTRUCTION for low 
saturation voltage and improved su itch­
ing times.

MINIATURE CASE for extremely high 
density packaging. Uses same lead ar­
rangement as TO-18 package but re­
quires only 40% of the TO-18 headroom.

BROAD SILICON LINE The new 
2N1708 planar-epitaxial transistor is 
another example of RCA’s advanced

planar-epitaxial computer transistor in the TO-46 package 
m tui un«

Noie only from RCA

World’s First
Switching TransistorSilicon ™

Minneapolis, Minn., 5805 Excelsior

RCA 2N170E

CHARACTERISTICS TEST CONDITIONS LIMITS

kso Vc» = 15 vein, It - 0 025 ^a mu

■ctx Vet = 10»» Hl
V(t - 0.35 volU 
Fret-air Temp - TOO C

15 mai

Vet Ie = 10 ma. IB = 1 mi .22 tolti mar

Vie tatJ lc = 16 a»; lB = 1 ma 9 volti max

♦. lc = 10 ma lB| = 10 ma 
Ib2 - 10 ma:

25 naw 
Mcondt max.

lc • 10 ma; lB, • 3 ma; 
la2 - 1 ma, Vcc = 3 «alts

40 rano 
leconli max.

t lc * 10 ma lB) = 3 ma.
lBj = 1 ma. Vcc " 3 »e!U

75 nate 
liceali max
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