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DBM MA MA pri. sec.
PMA-1 V + 8 0 0 50'200/500
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edPMA-2 V + 8 0 0 4/8
FMA-3 V + 8 0 0 50 '200/500
PMA-4 V - 1 0 0 15,000
PMA-5 V + 8 2 2 15,000
PMA.6 \' + 8 0 0 15,000

50
 20

0 5
03

PMA-7 \' 4-8 2 2 15,000
PMA-B \' + 8 2 .25 30,000 cl
PMA-9 V -8 0 0 60,000
MMA-10 V + 8 0 0 50 '200
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tend for NEW 48 page transformer catalog. Also ask for complete laboratory test instrument catalog.
New York 21, New YorkFREED TRANSFORMER CO INC < CIRCLE 1 ON READER-SERVICE CARD

1727 WEIRFIELD ST- BROOKLYN (RIDGEWOOD) 27. NEW YORK

BAND PASS FILTERS DISCRIMINATORS

TRANSISTOR TRANSFORMERS

PULSE TRANSFORMERS

DISCRIMINATOR LOW PASS FILTERS

AUDIO TRANSFORMERS

Co»» size 1 "D x 1.5" high flanges 1% 
TMO for open TMC for encapsulated units

Al. . . ±2 DB 30 to 20,000^ , 7MA 5 and 7
±2 b* 200 fo 10. OOO'N» Case size 15/16"D 
1’/l" high, flanges 1’/z" long

2.300 

CtMH.<W>.ilK impaPan« al 17110 M». 23-30,0001!

POWER TRANSFORMERS-STANDARD
All primaries 105, 115 125 v:,’60 c.p.s..

Cat. 
Na.

Hi 
Volt 
Sec. Ct

I DC J V
ol

ts

MGP1 400 20Ú Y 185
MGP2 650 V 260
MGP3 650 V 245
MGP4 800 V 3184

^MGP5 9 0C V 345
MGP6 700 V 255
MGP7 1100 V 418
MGP8 1600 VjMO

.150 
J 75 
.250 
.250
.251
.250

S.
P.
T.
D.
E.

J.
E. 
S.
T.

Lahey 
Meunt
Vtebif 

Rloke

3

6.3 
’5.0
5.0'

6.3
6.3'

5.0
6.3

MIL 
Case 
SIM
HA 
JB
KB
LB

MB 
KB
l8
NB

FILAMENT TRANSFORMERS-STANDARD
All primaries 105, 1 15 125 v., 60 c.p.s.

Cat. 
NO.

Secondary Test 
VRMS

MIL 
CaseVolt Amp

MGF1 2.5 3.0 M 2,500 EB
MGF2 2.5 10.0 2.500 G8
MGF3 5.0 3.0 2,500 FB
MGF4 5.0 10.0 2,500 HF
MGF5 6.3 2.0 2,500 FB
MGF6 6.3 5.0 2.500 GB
MGF7 6.3 10.0 2,500 18
MGF8 I 6.3 20.0 2,500 KB
MGFB 2.5 10.0 10.000 JB
MGF10 5.0 10.0 10.000 KB
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uen V \ 0.25/0.25'0.25 0.2-1.0 .004 3 0.7 250
Metz V V 0.25'0.25 0.2-1.0 H .004 2 0.7 250
Men 7 V V 0 5'0.5'0 5 0.2-1.5 .002 3 h.0 254
Met* V V 0 5'0.3 0.2-1.5 .002 2 1.0^ 250
Men 2r? V 0.5'0 5 0.5 0.5-2.0 .002 h3 I1.O 500
MersJ V V 0.5 0.5 0 5 2.0 .002 2 14) '500
Men V V V 0.7/0.1/0.1 0.5-1.5 .002 3 1.5 200
Meis-* V V V 0.7/0.1 0.5-1.5 .002’ 2 1.5 20<
Mera V V V 1.0/1.01.0 0.7-3.5 .002 3 2.0 200
Meno X' V 1.0/1.0 0.7-3.S .002 2 2.0 200
•sem' V V V 1.0 1.0/1.0 1.0-5.0 1.002'r3 2.0 500
aaenz V V V 0 15 0.15 0.3/0.3 0J-1.0 .004' 0.7 700
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4 1

• V. 15 os 1.0

w-10 me-34 V V V OS1-I0
707-11 me-3S V 56 I V V DST-11
PSP-12 eoe-34 V !’ 73 1 V V osr-nrj me-37 V 96' V V 011-13
PSP-14 me-38 V 13 I V V DST-14
me-is PSP-39 V 1 7 • I V V DST-15
me-i* me.40 V ? 3 V V OST-1*
me-iz W-41 V 1 3 0 V V OST-17
PSP-IP PSP-42 V 3 9 V V DST-1*
PSP-TS 7*7-43 V L 5 4 I V V DST-18
7*7-20 UR-44 V f 7 JS 1 V V OST-20
PSP-21 me-4S V 10 5 1 V V OST-21
e87-22 me-4* V I 12 3 I V V OST-22

me-23 PSP-47 V 14 5 J V V OST-23
w-24 me-4a V 22 0 V V OST-24

w-25 PSP-49 V 27 0 1 V V OST-2*
7*7-2* PS -50 V JOO I V V OST-25
me-27 me-si V 30 0 V V DST-30

mr-2« 7*7-52 V 40 0 V V OST-2*
PSP-29 7*7-53 V 40 0 i V \ wST-31
8*7-30 887-54 V S2 S | V V OST-27
me-31 

7*7-32
w-ss V V V DST-32
me-so V 1 70 0 V V OST-28

7*7-33 PSP-37 V 1 700 V V OST-33
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Impedance 
Ohms

DB DB MA W pri. sec.
TMA-l ±1 0 .25 500 500
TMA-2 ±2 3 .25 50K 500
TMA-3 ±2 3 .25 50K 6
TMA-4 ±3 1 .25 100K 1 2K cl.
TMA-5 ±2 .25 25K 1 2K ct
TMA-6 ±2 3 .25 50K 1.2K ct.
TMA-7 ±1 4 .25 600 150 1 ,2K ct.
TMA-8 ±2 3 .25 25K 600
TMA-0 ±1 1 .25 4K ct. 600 150
TMA-l 0 ±2 10 .25 2K 3.2
TMA-l 1 ±1 1 .25 4K ct. 3.2
TMA-l 2 ±2 4 .25 20K 50
TMA-l 3 7 2 8 .25 IK 50
TMA-l 4 ±2 0 .1C 100K IK
TMO-1 5 ±2 1 .04 2 OK 50
TMO-16 ± 2 1 .04 20K 600
T71O-17 ± 2 3 .06 IK 50
TMO-18 *2 0 .10 100K IK
TMA-l 9 ±2 20 1 . IK 3.2
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MO At Stogi« or P.P. Pi«l«£ 
— SiogU «r P.P. GrÑk 101 V

MR
Split V 10 10 BB

MGA2 3hw t« Vais« Cell
*00' 
Split 4.8. U 0 0 33

MGA3 Lim ta Smel. ar 7.7 GrMt *00 
Split 11M V 0 0 H

MGA4 3ia. ta Lia« *00
Split

*00 
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Split 40 40 33
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170-10 é 370-18 81 370-28 780
ieo-11 • 370-20 its 370-28 800
leo-n 11 370-21 140 IPO-30 1.050
170-13 14 370-22 IBS LPO-31 1.200
170-14 20 370-23 220 370-32 1.400
17O-1S 25 370-24 330 370-33 2.100
17O-I* 21 370-25 4S0 IPO- 34 7.200
170-17 45 370-2* 400 370-35 10.000
170-18 *0 370-27 **0

•< «It— 33011

INPUT
171-10 400 371-17 3,000 371-23 14.500
171-11 5*0 371-10 3.900 LPI-24 22.000
371-12 730 LPI19 5,400 371-25 30.000
371-13 •*0 371-20 7,350 371-2* 40.000
LPI-14 1,300 371-21 10.500 371-27 52.500
371-15 1.700 371-22 12.300 371-28 70,000

Cat Ind Cat Ind. Cat Ind. Cat. Ind.
No. MHY Nc MHY No. MHY No MHY
to 15 KC 10 to 50 KC 30 to 75 KC 50 to 200 KC

F2050 1 F2100 0 1 F2140 0 1 F2180 0 1
F2051 3 F2101 0.2 F2141 0.2 F2181 0.2
F2O52 5 F2102 0.3 F2142 0.3 F2182 0.3
F2O53 10 F21O3 0 4 F2143 0 4 F2183 0 4
F2054 15 F2104 0.5 F2144 0.5 F2184 0.5
F2055 30 F2105 1 .0 F2145 1 0 F21B5 0 6
F2O56 50 F2106 2.0 F2146 2.0 F2186 0 7

F2O57 75 F2107 3.0 F2147 3.0 F2187 0 8
F2058 100 F210F 4 0 F2148 4.0 F218B 0 9
F2059 1 50 F2109 5.0 F2149 5.0 F2189 1.
F2060 200 F2110 7.5 F2150 7.5 F2190 2

F2061 300 F2111 1C F2151 1C F2191 3.
F2062 40C F2112 15. F2152 15. F2192 4
F2063
F2Ó64

500
750

F2113
F2114'

2C
3C

F 21 53
F?154

20
30

F2193 5___

F2065 1 000 F2115 50 F2155 50

F2066 1 ,250 F2116 75 F2156 75 ’A "all 32"
F2067 1 ,500 F2117 100 F2157 100 x25 32h
F2068 1 ,750’ Encapsulated l"dx%"h Athen order-
F2069 2 000 inq hermetically sealed units add H

Chicago
664 N. Michigan Ave.

SUperior 7-8054
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Berry Conner, Jr. 
R. Nelson Jolliffe

Los Angeles:
5720 Wilshire Blvd. 

WEbster 8-3881

Robert E. Ahrensdorf 
Earl W. Wilken 
John Quillman
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ELECTRONIC DESIGN is circulated only to qualifi 
electronic design engineers of U. S. manu acturm 
companies, industrial consultants, ond governme 
agencies
If design for manufacturing is your responsibiiit 
you qualify for subscription without charge provid 
you send us the following information on yc 
company’s letter head: Your name and enginee> 
title, your company’s main products, and desen 
tion of your design duties. The letter must o 
signed by you personally. Any address changes I 
old subscribers necessitates o restatement of the* 
qualifications.

Subscription rate for non-qualified subscriber
$12:00 for 1 year 
Hayden Publishing 
19 East 62nd Street

only.
Company, Inc
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Speed and ease of operation—Up to 7 5"/sec in a variety of 
dual speed combinations, with 3 msec starts and stops.
Tape widths from V« " to 1 % " are accommodated. Automatic 
threading, fast rewind, end-of-tape sensing, and front panel 
or remote control provide unmatched flexibility and ease 
of operation.

Standard 19" Rack Mounting—Hinged front panel provides 
quick access to mechanical parts and plug-in electronic 
components. Transparent dust cover protects tape and moving 
parts without hindering visual observation of tape track.
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Auxiliary Equipment—A complete line of digital dca-hondling 
accessories is available, including reco'd-pic./back heads 
(Model 6400) in numerous channel number and tape width 
combinations. Record-playback amplifiers can be furnished as 
individual plug-in units (Models 52, 53) or in complete systems 
(Model 920) for return-to-zero or non-return-to-zero recording. 
Shift registers, high speed printers and other data-handling 
components are available separately or in integrated systems 
for solving specific data-processing problems.

WRITE FOR INFORMATIVE BULLETIN ... and feel free to consult Potter 
engineers on your data-handling problems. No obligation, 
of course.
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Over 250 Raytheon developed tube types now in use

CIRCLE 3 ON READER-SERVICE CARD FOR MORE INFORMATION
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rAYTHEo^
SPECIAL TUBE DIVISION

VOLTAGE REGULATOR TUBES PENCIL TUBES

an 
it is 
and 
•/st

FM 
are

CK6832
Reliable low noise, 
low drift twin triode 
for DC amplifiers

CK1051
Hard glass rectifier, 
PIV = 2800, 
Io = 8mA

VOLTAGE REFERENCE TUBES

• NUCLEONIC TUBES

CK1050
Light indicator for 
transistorized com­
puters

CK6932
Filamentary pentode 
(CK6088) with sep­
arate suppressor

6AH6WA
Reliable video pen­
tode

your special tube

NEWTM, MASS.: 55 Chapel St. • Bigelow 4-7500 

NEW TUK: 589 Fifth Ave. • PLua 9-3900
NON: 9501 Grand Ave., Franklin Park • TUxedo 9-5400 

US mKB: 5236 Santa Monica Blvd. • NOrmandy 5-4221

Raytheon excels in tailoring special tube designs to 
meet the most critical applications of missile, air­
craft, communication, computer and industrial usage

Thirty-four years of special tube development and 
manufacture

Completely separate development and engineering 
facilities

Engineering control extending from development 
through production

Complete environment control of all critical manu­
facturing operations

RELIABLE MINIATURE AND SUBMINIATURE TUBES •

CK6872
Semi-remote cutoff
CK57O2WA

Consult Raytheon for 
requirements

Is Your Environment a Vacuum?

An alternate title for this editorial might be: “In­
sulating Yourself from Information.” The point w< 
want to make is: engineers try too much to hide 
their ignorance and as a consequence do not become 
better engineers.

Often an engineer seems to work in a vacuum. He 
needs information. But does he openly profess, “I 
don’t know what will work here. I’ll have to ask 
around?” No. If he can get the information very dis­
creetly he then becomes a knower and boasts of his 
solution, his cleverness. But too frequently he will 
not expose himself as not knowing even if it means 
he could learn more by doing so. To prove this 
point, let me mention an Electronic Design project 
that failed. We frequently get letters asking for en­
gineering information. Since we don’t have an ade­
quate staff set up to handle such inquiries, we rea­
soned that if such requests were published, our 
readers who knew the answers would be glad to 
communicate directly with persons seeking informa­
tion. In fact, this was so. Engineers who asked for 
information usually got it. Nevertheless, the plan 
failed. It failed simply because engineers did not 
want to sign their names to a letter to the engineer­
ing public saying they didn’t know the answer to a 
problem.

It might be argued that it was not the engineers’ 
reluctance to ask, but a company policy not to indis­
criminately indicate what areas it was working in. 
The wisdom or folly of this reasoning is the subject 
of another editorial, but there is something definite 
to be said for professing your ignorance, proclaim­
ing what you are working on, and asking for infor 
mation. Usually everyone benefits.

The Eraser Co., for example, broadcast via theii 
newsletter, recently, what they were working on: i 
coaxial cable stripper, a rotary blade-type strippei 
which would strip certain types of plastic insulatec 
stranded wire (without nicking a single strand) 
brushes for mechanically cleaning printed circuits 
etc. The Eraser Co. then asks their readers for in 
formation on stripping problems. The company 
claims only after they get full information from po 
tential users can they come up with a successful de 
velopment.

You may have an idea for a better mousetrap, an< 
when you perfect it the world will beat a path t 
your doorstep. The chances are, though, that if yo 
haven’t talked with other mousetrap builders, your 
won’t get perfected. In the meantime, the perso: 
who says, “I’m working on a problem. What’s you 
experience been?” gathers knowledge which ca 
lead to products. The advice to ask what may be 
foolish question to minimize misapprehensi) 
should be heeded.—JAL
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CM signals broadcast from a previously swallowed pill 
are received by an antenna held close to the body. 
Changes of pressure on the pill alter the frequency of 
an oscillator within the pill. By studying these changes, 
it is hoped that much can be learned of both the normal 
and pathological functioning of the gastrointestinal 
/stem without disturbing it unnecessarily.
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ments, and a minute, replaceable storage battery 
which powers the oscillator and has a life of 15 hr. 
This battery is similar to the one used in the prox­
imity fuse for antiaircraft shells during World War 
II. Heart of the capsule is the oscillator which is so 
sensitive that its frequency varies with changes in 
the pressure to which the pill is exposed. Informa­
tion about these pressure changes is transmitted 
continuously in the form of fm radio signals that 
carry for a distance of several feet. These signals 
can be picked up on an outside fm radio receiver 
when an antenna is held close to the body.

When the pill is swallowed by the patient, its 
course through the gastrointestinal tract can be 
traced by fluoroscopy or other means. Since it has 
magnetic properties, it can be manipulated by mag­
netic forces outside the body. The capsule can be 
recovered and re-used in later experiments.

The radio pill has been developed and tested 
jointly by the Rockefeller Institute, the New York 
Veterans Administration Hospital and the Radio 
Corp, of America. It is hoped that the pill will prove 
valuable in studying human digestion and absorp­
tion in normal and pathological states. The new in­
formation which may be obtained on the physiology 
of muscular contractions is expected to be impor­
tant in understanding gastrointestinal disorders. 
Particularly important would be the knowledge 
gained about the muscular activity of the right side 
of the colon, heretofore almost inaccessible to study. 
This knowledge may prove useful in understanding 
the pathological physiology of such ailments as 
spastic colitis, ulcerative colitis and other organic 
and functional disease states.

Besides measuring pressure changes in the diges­
tive organs of the body, the radio pill is now being 
modified so that it'may generate and transmit im­
pulses relating to temperature within the gastroin­
testinal tract.

FM Transmitter is Swallowed
A ' radio pill” that sends out fm signals to medical 
researchers as it passes through the» human body 
was demonstrated recently at the Rockefeller Insti­
tute. Designed for research in the intestinal tract, 
the new pill is a plastic capsule 1-1/8 in. long and 
4/10 in. in diam. It is stated to be the world’s small­
est fm radio broadcast station.

The pill consists of a tiny transistor, an oscillator, 
a ferrite cup inductance core and other circuit ele-neers 

indis- 
ng in

Data Reduction Center: Taped information from tele­
metered missile test flights, from rocket sled runs, and 
from other test activities connected with missile pro­
grams is brought to this highly organized data reduc­
tion center. The center was recently completed in Los 
Angeles by the Electronic Instrumentation Div. of Ramo- 
Wooldndge Corp. Resides data reduction, the equip­
ment includes an analysis section which makes possible 
the study of complex waveforms. A high-speed tape 
reading mechanism, called the Magnescanner, permits 
automatic auto-correlation and cross-correlation analy­
ses of taped functions. The tape is scanned in sections 
by holding the tape stationary on a drum while the 
playback heads rotate about it. Flexibility of the wide 
selection of equipment is achieved by routing all cir­
cuits through a central patchboard control panel. Tem­
perature and humidity within the entire system are con­
trolled by a separate ventilation unit which includes 22 
tons of refrigeration equipment
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Other Motorola Quality Products Include

CIRCLE 4 ON READER-SERVICE CARD FOR MORE INFORMATION

SMicsii Radio-TV 
Rectifier*

ACTUAL 
SIZE

MN-21 
. 715.

Higfi- -ohage 
Powe' Trenmier*

SUGGESTED APPLICATIONS 
OF THE NEW MOTOROLA MN-21

• Reliable Operation With 
High Junction Temperatures

• More Stable With Heat Cycling
• Better Current-Handling Capacity
• Exceptional Gain
• Now Available in Quantity

MOTOROLA 60-V0LT 
POWER TRANSISTOR

• DC converters and 
other switching service

• All audio amplifiers, 
including push-pull

• Motor controls
• Power supply regulators
• Line voltage regulators
• Servo amplifiers
• Fuel injection systems

ment Laboratories, Fort Belvoir,

SAMPLE ORDER-4 FOR $24.00
For full technical information concerning this 
and other performance-proven Motorola semi­
conductor devices, write, wire or phone.

Wherever high-voltage 
power transistors 
are required!
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CHECK THESE TYPICAL CHARACTERISTICS 
OF THE MOTOROLA MN-21

Stereoscopic Television
A stereoscopic television camera unit which has 
been designed specifically for use in nuclear re­
search is shortly to be supplied by Marconi s \\ ire- 
less Telegraph Company Ltd. to the Atomic Energy 
Authority’s research station at Hartwell, England.

The equipment will be used with special remote 
manipulating equipment for the handling at a dis­
tance of dangerous radio-active materials. Special 
equipments are at present under development, some 
of which will be capable of remote manipulation 
up to distances of half a mile, or more if desired.

Southwest Research Institute of San Antonio, Tex., 
the unit creates a low frequency electromagnetic 
field which is distorted by a crevasse.

Basically, the device consists of four “electrodes” 
placed at approximately 20-foot intervals. Its work­
horse is an over-snow vehicle called a Weasel that 
carries the electronic equipment, and which moves 
three electrodes in the form of disk-shaped sleds 
about four square feet in size and also acts as an 
electrode itself.

The search-head is pushed ahead of the Weasel, 
and other sleds are towed behind. The rearmost 
sleds combine to create the electromagnetic field. 
Power is provided by a generator carried on the1 
sled initially behind the vehicle. For practical ap­
plication, multiple electrodes are provided to pro­
duce alternate configurations for optimum detec­
tion over varying snow conditions and crevasses. 
Provisions are also made to power the electrodes 
from the vehicle.

In operation, the driver keeps a watchful eye on 
a special recorder as the Weasel moves over the 
ice. As long as the meter stays steady, it means the 
terrain is uniform. When the search-head reaches 
a crevasse, the dielectric difference in the air in the 
crevasse and the surrounding area causes a notice­
able change in the recording. The alarm is distinct 
when the Weasel is about ten feet from the danger 
point. Since the vehicle travels only about three-to- 
five miles an hour, this is sufficient warning.

Eventually, the engineers hope to have a detector 
that will stop the Weasel automatically as soon as 
the search-head finds a crevasse, and which will 
provide data on the depth, width, and bridge 
thickness of the crevasse.

Crevasse Detector
Army Engineers have developed a device that 

locates snow-covered crevasses, Arctic “canyons” 
which men, equipment and supplies can fall into 
through the deceptive layer of snow covering them 
Developed by the Engineer Research and Develop-

DEPENDABLE QUALITY-IN QUANTITY"

MOTOROLA 
SEMICONDUCTORS

MOTOROLA, INC. 
soos e. mcdowell 

PHOENIX, ARIZONA

Collector rating of 10 Watts 
with mounting base at BO C

VCB 
MIN

VCE
BASE 
OPEN

Vcs 
lc = 2A 
Ib= .2A.

B 
IC= 1A. 
Vc = 4V.

Gfe 
MHOS

SWITCHING 
TIME

THERMAL 
RESISTAMI E

80 V. 60 V. ,6 V. 55 1.2 50u SEC.
oC

1 WATT
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DC POWER SUPPLYic

by

Additional
Specifications:
Ripple: 1% RMS

AC Input: 208, 230 or 460V ± 10%, 3 phase, 60 cycles
Weight: 230 lbs.

MODEL NO. MR917-100XA —also available: specifications same 
as above except output of 9 —17 volts DC.

345 KANSAS STREET, EL SEGUNDO, CALIFORNIA • OREGON 8-7215 
Leader in Tubeless Magnetic Amplifier Regulation

New York Area: Sales and Warehousing: 1060 broad St., Newark 2, N.J., MArket 3-1454
SALES OFFICES: Chicago: PA 5-6824 • Philadelphia: BR 5-2600 • Boston: Ml 8-0756 • Albuquerque: 5-9632 
Atlanta: EL 3020 • Charlotte: ED 2-7356 • Dallas: F0 8-8306 • Denver: MA 3-0343 • Kansas City, Mo.: 
VA 1-5330 • Miami: M0 5-1563 • Minneapolis: Ml 4-7884 • Seattle: M0 4895 • St. Louis: PA 5-7701 
Winston-Salem: 4-9750 • Canada: Agincourt, Ontario*. AX 3-7011.
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It is obvious that some form of visual aid is 
necessary for operations of this kind. Ordinary 
closed-circuit television has already been tried, but 
has proved to have limitations, insofar as the ab­
sence of perspective in the screened image makes it 
difficult for the operator to judge the distance of the 
manipulator’s “hands” from the objects to be han­
dled. With the stereoscopic television now devel­
oped by Marconi’s, perspective has been restored 
and the operator sees what appears to be a solid 
image.

The stereoscopic camera channel consists of two 
industrial Vidicon cameras, two control units and 
two display monitors. The cameras are mounted 
side by side, with their lines of sight inclined so 
that they intercept at the point of interest. The left­
hand camera of the pair (corresponding to the left 
eye) is connected to one of the monitors, which thus 
gives a left-eye view of the scene; similarly, the 
right-hand camera and monitor give a right-eye 
view.

The two monitors are positioned in the display 
cabinet in such a way that the pictures are super­
imposed by means of a semi-silvered mirror. A ver­
tically polarized polaroid filter covers the face of 
one screen, while the other is covered by a second 
Polaroid filter which is horizontally polarized. If 
the composite image is viewed through suitably po­
larized spectacles a stereoscopic effect is obtained.

NOW...A MORE COMPACT
28 VOLT, 1OO AMPERE

tubeless magnetic amplifier regulated

24 to 32 Volts Adjustable Range...
IMMEDIATE DELIVERY!

This power supply represents the latest 
design thinking of the nation’s top 

specialists in the field. Hundreds of 
these units are now in operation, 

replacing generators and batteries in 
electronic laboratories, industrial 

plants, and military ground radar sys­
tems, etc., where utmost reliability 

and performance are essential. Over 
15,000 Perkin power supply units are 

in operation in industry today.

DIMENSIONS:

26V2 L x 17" 
x 17' H

OTHER PERKIN 
STANDARD DC POWER SUPPLIES

28 Volt Models

No tubes, moving 
parts or vibrating 

contacts.

Regulation 
±y»%

Model 
MR2432-100XA

When you require a power supply, SPECIFY PERKIN, 
for a wider range of standard models and immediate delivery from stock.

Wire factory collect for prices. For a prompt reply on your 
application, write factory on your letterhead or contact 

local representatives listed below.

Germanium Crystals:
This pure germanium bar after processing is converted 
into the small pile of crystals shown on circular paper
—80,000 of them. Each will form the heart of a germa 
nium diode.

*±10%. Also available in 460 V ±10% AC input. Will be 
supplied with 230 V input unless otherwise specified.

Model volts Amps Reg AC Input 
(60 cps)

Ripple 
rms

20-5VFM 0-32 V 5
15-20% 
(24-32V 
range)

115 V
1 phase

2%

2I-10WX 24-32 V 10 ±14%
100-125 V 

1 phase 1%

MRS32-15A 2-36V 15 ±^%
105-125V 
1 phase 1%

20-15VFM 0-32 V 15
15-20% - 
(24-32V 
range)

115 V 
1 phase

5%

M60V 0-32V 25 ±1%
115V 

1 phase 1%

MR1040-30A 5-40V 30 ±1%
100-130V 
1 phase 1%

28-30WXM 24-32V 30 ±%%
1OO-125V 

1 phase 1%

20-50WX
24-32 V 
±10% 50 ±16%

230 V
3 phase 1%

MR2432- 
100XA 24-32V 100 ±16%

209/230V 
3 phase »

MR2432- 
200 24-32 V 200 ±W%

208/230V 
3 phase 1 ■*

MR2432- 
300 24-32 V 100 ±16%

70S, 230V 
3 phase

MR2432- 
500 24-32 V 500 ±%%

208/230V 
3 phase 1 1%

DELIVERY!

6,12, 115 Volt Models

••Germanium Rectifier Unit f fine reates to 4% 9 15V.
tIncreases to 2% 9 15V.

Model Volts Amps Reg. AC Input 
(60 cps)

Ripple 
rms

«-5WX
6 

±10% 5 ±1%
95-130 V

1 phase 1%

X S-15WX
6 

±10% 15 ±1%
95-130 V 
1 phase 1%

í 40WX
6 

±10% 40 ±1%
95-130 V

1 phase 1%

12-15 WX
12 

±10% 15 ±1%
95-130 V 
1 phase 1%

115-5WX = __________
115 

±10% 5 ±14%
95-130 V 
1 phase 1%

•>
" MR15125-5 15-125 5 ±l%t

95-130 V
1 phase l%1t

6129-25** 115-125 25 ±114-4%
230/460 V 

3 phase 5%

1QS71 ¿ELECTRONIC DESIGN • May 1, 1957 7
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Electronic Phone Exchange
A fully electronic automatic telephone switchboard 
has been developed for the French Navy by the 
Laboratorie Central de Telecommunications, a re­
search associate of IT&T. The 20-line exchange has 
automatic interconnection among 20 subscribers; 
and the tones and ringing equipment are carried 
out by static electronic components. All mechanical 
movements and metallic contacts are eliminated.

The connections are made through silicon diodes 
in preference to germanium transistors, for long­
term reliability shock resistance. The other basic 
component of the exchange is a magnetic tripper 
comprising a saturable self-inductance coil placed 
in series with a capacitance to form a ferro-reson- 
ant circuit. The speech currents pass through gates 
formed by the diodes and controlled by the trippers. 
Four truck units and two registers allow four 
simultaneous calls and two simultaneous dialings.

The magnetic trippers are supplied with an a-c 
voltage of about 10 v at 8 kc, which produces two 
operating states. One current is 15 times the other. 
After rectification, these currents polarize the 
diodes in blocking or passing position.

Twenty-line fully electronic telephone exchange As 
no mechanical or electrical adjustments are required, 
the equipment is designed as a compact unit comprising 
three hinged panels.

8

Re«!

Model R

Note these special features:
• AM, FM, CW, MCW, and PULSE reception.
• Uni-dial control.
• Direct reading.
• Broadband coverage.
• Output level reading directly in db.
• High sensitivity.
• Seven interchangeable plug-in r-f tuning units cover the 

entire frequency range.
• Low noise figure; excellent gain stability.
• Microwave preselection, tracked and double-tuned, used in 

the plug-in tuning units covering the range 400 to 11,260 me.
• Audio, video, and trigger outputs.
• Special recorder output.
• High video output—low impedance.
• AGC and AFC circuits.

CIRCLE « ON READER-SERVICE

NEW

W®

W 7,300
11,260 me

900-4,340 me

4,200-7,740 me

for these applications:
• General communications.
• Field intensity meter. [
• Frequency meter. . J
• Measurement of radiation and leakage of microwave devices,
• Measurement of bandwidth of microwave cavities.
• Measurement of relative power of fundamental and 

harmonic signal frequencies.
• Measurement of noise figure.
• Antenna field patterns.

CARD FOR MORE INFORMATION i
ELECTRONIC DESIGN • May 1, 195
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EXTENDED RANGE
MICROWAVE

RECEIVER!

The amount of power supplied at 8 kc is 10 w, 
presently supplied by a vacuum tube oscillator 
which will be replaced by a two-transistor oscillator 
operating from a 24 v battery. This would make the 
unit completely self-contained.

At a later stage subscriber stations will be de­
signed to meet the advantages of the electronic 
exchange. This would mean replacing the present 
dial with a push-button call sender, and replacing 
the ringer with an electro-acoustic transducer sup­
plied from a transistor amplifier contained in the 
subscriber station.

400 to

14.700 22,000 me

15,600 me

SPECIFICATIONS:

> »

Three new r-f tuning units double the frequency range of the well-known 
Polarad Microwave Receiver. Now more than ever the Model R becomes a 
basic multi-purpose instrument for microwave research and production in the 
field, in the laboratory, and in the factory.
This receiver is designed for quantitative analysis of microwave signals and 
is ideal for the reception and monitoring of all types of radio and radar 
communications within the broadband 400 to 22,000 me. It permits compara­
tive power and frequency measurements, by means of its panel-mounted 
meter, of virtually every type of signal encountered in microwave work.
It is compact and functional, featuring 7 integrally designed plug-in, inter­
changeable RF microwave tuning units to cover 400 to 22,000 me; non­
contacting chokes in pre selector and microwave oscillator to assure long 
life and reliability; and large scale indicating meter for fine tuning control.
Call any Polarad representative 
specifications.

or direct to the factory for detailed

Resources Dwindling

The search for new sources of energy may be­
come more a necessity than a pastime within the 
next few decades, according to an address by Dr. 
J. A. Hutcheson of Westinghouse Electric Corp.

The burden on our present sources has been 
particularly increased by the ever-growing need for 
electrical power. Television sets, for instance, would 
use up one-tenth of the nation’s generating capacity 
if they were all turned on together, which might 
happen during an appearance of the President. If 
all the homes which owned television sets also had 
air conditioning units, then their simultaneous op­
eration would equal the generating capacity.

Dr. Hutcheson approximates the amount of 
energy used yearly by each individual in this coun­
try to be equivalent to eight tons of coal. If this sit­
uation were present everywhere in the world, then 
a pessimistic prediction would be that we would 
virtually run out of our present resources of energy 
by the end of the century.

devices

Basic Receiver: Model R-B
Tuning Unit Frequency Ranges:

1,000 me 
2,040 me

’Model RS-T ........  1,900- 4,340 me
’Model RM-T........  4,200- 7,740 me 
’Model RX-T ........  7,300-11,260 me
‘Model RKS-T ......  9,500-15,600 me
’Model RKU-T ....... 14,700-22,000 me

Signal Capabilities:
AM, FM, CW, MCW, pulse

Sensitivity:
(a) For Model RR-T: Minus 85 dbm
(b) For Models RL-T, RS-T, RM-T, and 

RX-T: Minus 80 dbm
(c) For Models RKS-T and RKU-T: 

Minus 65 dbm
Frequency Accuracy: ±1%
IF Bandwidth: 3 me
Video Bandwidth: 2 me
Imago Rejection:

(a) For Models RR-T thru RX-T: 
Greater than 60 db

(b) For Models RKS-T and RKU-T: 
Spurious response rejection 
obtained through the use of a 
bandpass filter

Gain Stability with AFC: ±2 db 
Automatic Frequency Control:

Pull-out range 10 me off center
Recorder Output: 1 ma. full scale (1,500 ohms)
Trigger Output:

Positive 10-volt pulse across 100 ohms
Audio Output:

5 volts undistorted, across 500 ohms
FM Discriminator:

Deviation Sensitivity: .7 v./mc
Skirt Selectivity:

60 db - 6 db bandwidth 
ratio less than 5:1

IF Rejection: 60 dh
Input AC Power:

115, 230 V ac, 60 cps, 440 watts
Input Impedance:

Models RR-T through RX-T: 50 ohms 
Models RKS-T & RKU-T: waveguide

VSWR: Less than 4:1 over the band
Range of Linearity: 60 db
Receiver Type: Superheterodyne
Maximum Acceptable Input

Signal Amplitude: 0.1 volt rms, without 
external attenuation

Video Response: 30 cps to 2 me
Size: 17" w x 23" d x 19" h
Weight: 180 lbs. for basic unit with 

one tuning unit.

for private demonstration 
without obligation 

ash for the

MOBILE FIELD DEMONSTRATOR
Weapons Display: Among the exhibits at the two- 
week show at the Grand Concourse of the Pentagon 
are these pie-shaped displays of National Defense 
products. Each of the seven displays depicts the opera­
tion and mission of a different product produced by 
Martin Co., Baltimore, Md. for the Armed Forces. Gard­
ner, the largest display house in the world, prepared 
the exhibit to include segments on the Department of 
Defense Project Vanguard, the U. S. Navy P6M Sea- 
Master and P5M Marlin, the U. S. Air Force B-57 and 
TM-61 Matador and the U. S. Army Lacrosse and Mis­
sile Master.

AVAILABLE ON EQUIPMENT LEASE PLAN
to stop 

at row plant

_| ELECTRONICS CORPORATION
43-20 34th Street • Long Island City 1, New York

POLARAD
V. *. PATEN

ftSENTATIVES: Albany, Albuquerque, Atlanta, Baltimore, Boston, Chicago, Cleveland, Dayton, Denver, Englewood, Fort Worth, Kansas City, Los Angeles, New York, 
« JIphla, Portland, Rochester, St. Louis, San Francisco, Schenectady, Stamford, Syracuse, Washington, D. C., Winston-Salem, Canada: Arnprior, Ontario.

Resident Representatives In Principal Foreign Cities
CIRCLE 6 ON READER-SERVICE CARD FOR MORE INFORMATION
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millions of dollars are expected frorr iccou
Bizmac, the world’s largest electronit wh
data processing system, in up-to-the h of
minute inventory keeping. Sharp in seri(

The installation, covering 20,00 ismiss
imi.

tory, catalogs spare parts, prepare >n
catalog manuscripts, forecasts suppl ;es, ji
requirements, produces budget sun ted w

time.

Gallons and Gallons
Since it started production in 1949, tills of £
Tungsten and Chemical Division zation

trol over a few muscles which contra

gradii

CIRCLE

ventory reduction and more efficien 
records processing are anticipated.

Sylvania at Towanda/ Pa., has prAtical < 
duced and shipped 5 million galloilrding

can be detected by sensitive electroc 
placed on the skin. By amplifying tl

when he tries to breathe. This contra lents 
tion generates a minute voltage whii )rnent
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loon 
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ae patient’s need.
Although the equipment is still 

an experimental stage, the Natior
Foundation for Infantile Paraly 
plans to make it available to po 
centers as soon as it is possible.
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Battle Against Paper Work
RCA’s $4 million Bizmac system j< 
now at work at the Army Ordnance
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maries and ensures that the right suj paqu 
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voltage, a signal is generated whi 
can regulate the supply of air to si ar

Tank-Automotive Command he; d ¡roup 
quarters in Detroit. Savings of many )Stacl<
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George L. Larse (right), Group Engineer, Instrumentation and 
Development, discusses development of high performance FM 
sub-carrier oscillators for application in advanced telemetry 
systems with Electronic Research Engineers Hans Becker 
(left) and Jay Cox.

CALIFORNIA

MISSILE SYSTEMS DIVISION

LOCKHEED AIRCRAFT CORPORATION

PALO ALTO* SUNNYVALE* VAN NUYS

14

%-

w -

I ELECTRONIC SYSTEMS FOR GUIDED MISSILES

sq. ft of floor space and including 22 
units of equipment handles data dail 
on 170,000 separate tank and automo 
tive spare parts from 10 ordnanc 
depots throughout the country.

At electronic speed it takes inver

Continuing advances in guided missiles require 
electronic systems possessing ever faster, more 
accurate perceptions and reactions. Problems faced 
by missiles engineers and scientists grow constantly 
in magnitude and complexity.
At Lockheed Missile Systems Division, Electronic 
Systems and Components Engineers receive the 
broadest possible responsibility in fulfilling their 
assignments. New activities have created positions in 
a wide range of areas, including:
■ Command guidance involving development and 

application of radio frequency communication, 
pulse circuitry and control devices.

■ Data transmission and telemetry involving 
development and application of antennas, 
transducers, VHF transmitters and receivers.

■ Automatic data processing equipment requiring 
analog-to-digital conversion, and electronic 
and magnetic storage devices.

Positions are open at Lockheed’s Sunnyvale 
Engineering Center and Palo Alto Research Center. 
Those possessing a high order of ability in both systems 
and component development are invited to write.

of high-purity potassium-silicatefetor o 
enough for the manufacture of ovl of IS 
50 million TV picture tubes. It is usA?. 
on black and white screens to boA the 
the phosphors to the tube face. lessing 

j' of
Electronic Breathing for Polio Victimjted or

Polio patients confined to iron lunl/^ us 
will benefit from a new system whiA^ent 
allows them control of their respir|?h the 
tion. Even in the most severe cases llers in
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PHILCO 60V and 80V Power Transistors

of the NRDGA Woll
ictimi

COLLECTOR VOLTAGE. A4. IN VOLTS
ctro<

to Si

CIRCLE 10 ON READER-SERVICE CARD ►

r the basis of a study of data 
essing equipment of member

Philco transistors, after vacuum baking, emerge into a controlled atmosphere 
... where they are welded to insure perfect sealing for hfe. This process 
eliminates contamination of the transistor elements by moisture or atmosphere. 
Uniformity and quality control are strictly maintained throughout.

Write for compinfo data and pricnt. Make Philco your prime source of information for power transistor applications !the step-by-step licking of one 
era after another is the only way 
Mee progress in adjusting to the 
pdous procedural rigidity of data 
psing.
tLE 9 ON READER-SERVICE CARD

ted out that most retailers were 
yet using mechanical tabulating 
bment let alone electronic. Al- 
kh there is a great interest among 
Ilers in all parts of the country in 
[development of automatic data 
lessing equipment, most store man- 
[ents feel that the cost of the 
bment available is much too high 
|tify its installation.
|. Woll was critical also of the 

J -ose approach to electronic ap- 
A&ons and indicated his preference 

I gradual and experimental type 
Iproach. He expressed conviction

Le of frequencies above 50 mcs. 
| theory was advanced that these 
res act much like light waves, and 
j bent down toward the ground 
pi they pass over sharp mountain 
les, just as light waves are dif- 
Ited when passing by the edge of 
»paque object.

TYPICAL COLLECTOR CHARACTWISTIC 
WITH IO OHMS SOURCE RESISTANCE

TYPE T-l 168 ■
GROUNDED EMITTER

T-25’C

itical of Computer Advantages
•esent day electronic equipment 
lata processing is not suited to the 
Is of all but a few giant retail or- 
i/ations and many of these are 
tical of the vaunted advantages, 
tiding to Milton Woll, Research 
fetor of the Retail Research Insti- 
I of National Retail Dry Goods

Nation 
Parity 
to p<’

Here are extremely reliable, moderately priced, high voltage power 
transistors—immediately available in production quantities. These 
transistors perform with a typical thermal drop of only U4°C per 
watt... with storage temperature of 100® C. They have high beta 
at high currents ... improved alpha cut-off__ low surface leakage 
currents . . . low saturation resistance . . . low distortion. Both 
transistors operate at power load of 12.5 watts. The unique knee-action 
between the aluminum mounting clamp and the copper mount 
assures maximum dissipator contact at all times.
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FROM TRANSISTOR CENTER U.S.A
ountains Aid Uhf Transmission
k phenomenon noticed by American 

t s in the mountainous terrain of 
Lea was recently re-investigated by 
Loup of radio engineeis. Known as 
Lstacle gain,” the effect is that of 

in countably improved radio recep- 
| when a moimtain obstructs the 
■h of transmission.

series of tests conducted at differ- 
■ locations in California verified that 
■rp mountain peaks blocking the 
fismission path actually strengthen 
1 signal by as much as 100 million 
les. These tests utilized a wide

CARO 

:e cari

-080

-060

-0.40

-OJO

Designed for servo, control, power converter 

and power supply applications.

Philco cold-welding process permits hermetic 
sealing in controlled atmosphere •••assuring 
exceptional transistor life and performance!

LANSDALE TUBE COMPANY DIVISION
LANSDALE, PENNSYLVANIA
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dependable Mathematical Handbook

iebil 
cts, J 
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The National Bureau of Standards ha । Exl 
begun preparation of a comprehensiv yelop 
“Handbook of Mathematical Tab es । Exl 
In addition to the elementary fum ction 
tions, the Handbook will cover almo aft
the entire field of transcendental fun
tions. Expected to be ready before tl an ti 
end of 1958, it will appear as a volun irant 
of about 1000 pages—750 pages upon

H lSiMhg

tables, 50 pages of graphs and 21 
pages of text.

Numerical tables of mathematic 
functions are in continual demand 1 
scientists and engineers, as shown 1 
the success of such works as Jahn 
and Emde’s “Tables of Functions wi 
Formulae and Graphs.” A greai 
variety of functions and higher acd 
racy of tabulation are now requir 
as a result of scientific advances aJ 
especially, of the increasing use 
automatic computers. In the lad 
connection, the tables serve mail 
for preliminary surveys of probld 
before programming for machine I 
eration.

The project is supported by I 
National Science Foundation, and 
being carried out by the Bun J 
computation laboratory and numeri 
analysis group. Correspondel 
should be addressed to Dr. M. AbrJ 
owitz, National Bureau of Standal 
Washington 25, D.C.
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Rugged, low-loss AISiMag Alumina ceramics 
permanently bonded to appropriate metals to 
produce superior high temperature seals.

Outstanding electrical and mechanical charac­
teristics over wider temperature and frequency 
ranges.

Excellent heat shock resistance. High softening 
temperatures. Vacuum tight. Improved glaze with 
superior surface resistivity. Greater impact and 
tensile strengths. Resistant to chipping and spall­
ing. Precision tolerances.

Complete facilities for volume production. Uni­
form . . . piece to piece. Standard or custom de­
signs. To assure optimum performance of the 
latter, our engineers cooperate in establishing 
proper specifications and configurations. Low tern- , 
perature metal-ceramic combinations available.

For complete information on AISiMag Metal- 
Ceramic Seals for either low or high temperature 
applications, send blueprint with planned installa­
tion and operating temperatures, electrical re­
quirements or other relevant data.

Reliability Conference 1
The emphasis on reliability was <• 
tinued with increasing fervor at I 
27th USAF-Aircraft Industry Sal 
Conference held a few weeks ag<l 
Santa Barbara, Calif. The failure I 
multi-million dollar missile becaus| 
a faulty 50-cent part, especially 'J

ftary E 
rnatrd 
Itary < 
hr cat< 
leased 
I quart 
I first 

TMA c 
J expei 
fiscal i *

that missile might be carryingjirt aft
atomic warhead, was the perspei 
on reliability taken at the confere 

Within the last seven years, r 
bility has come to the forefront as 
of the hottest subjects within the 
Force and the aircraft industry, 
three-day conference served to
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quarte 
quart 
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P‘ unit

A Subsidiary of
Minnesota Mining and 

Manufacturing Company

cate the aircraft and electronic infto , jn t 
tries as to what they might expe®],.s
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lability stipulations in future con- 
cts, such as:
i Cradle-to-grave responsibility for 
¡ability of a product.

ha i Exhaustive testing-to-failure of
>iv /elopmental models.

Exhaustive testing of initial pro­
in< ction models and healthy samplings
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\n accurate determination of 

an time to failure, and perhaps a
un irantee of this lifetime for parts,
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man’s Voice for Lost Pilots
tuning in a VHF receiver to 124.6 

l a pilot approaching Teterboro 
[port, NJ., can pick up his compass 
pings in the feminine tones of a 
prded woman’s voice. Called the 
Iking beacon,” the equipment was 
lently demonstrated by Air Asso- 
bes, Inc., of Teterboro.
Ipecifically designed for planes not 
Lpped to pick up and read coded 
Icons, the system allows a pilot to 
I; two or three compass headings 
|5-sec intervals. When two of these 
■dings are equally audible he will 
l\\ he is halfway between two 
Ims. The louder one sounds, the 
Irer he is to that beam. Thus, when 
ja single beam, he will hear one 
Id ing loud and clear, and two 
Its will come in faintly.

by I 
and 
ured 
meri 
>nde 
Abri 
mdai

itary Expenditures Increase
| nated Department of Defense 
[tary electronics expenditures in
or categories of military functions 

vas ( eased substantially during the sec-
quarter of fiscal year 1957 over 
first quarter. According to a

is ag( TMA compilation issued recently,
il expenditures in the first half of
fiscal year 1957 exceed $1.53 bil- 

rying in aft electronics expenditure in- 
;rspe( seo from $213 million during the 
inferei quarter to $566 million in the sec- 
ars, rl quarter. Other significant in- 
ant as ses over the same period were in

munications and guided missiles.
in.unications showed an increased 
nditure of $263 million over $130

mic h io i in the first quarter, and guided 
t expe iL s showed an increase of $21.6 

bn over $205 million.
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Global Noise Recorders

other countries.

Engineering Review

During the International Geophysical Year, 16 sta­
tions around the world will be recording atmos­
pheric noises and radio interference. These stations 
are now being set up by scientists from the Boulder
Laboratories of the National Bureau of Standards 
with the cooperation of other U. S. agencies and

Although some stations will be recording man­
made noises, most of the stations will be as far 
removed from civilization as possible. One station to 
be erected at Marie Byrd Base in the Antarctic, will 
be measuring the effect on radio transmission of the 
auroral zone—that belt circling the pole in which 
the southern lights appear during magnetic storms.
The recording stations will operate continuously 
between the frequencies of 15 kc and 20 mc. In this 
band, those frequencies above 10 mc will be of 
special interest, since radio waves of these fre­
quencies coming from regions beyond our atmos­
phere will be received.

Data from these various stations will be analysed 
at the Boulder Laboratories. The results will not 
only provide answers to questions in such fields as 
radio propagation and meteorology, but will also 
provide a scientific basis on which to assign fre­
quencies to transmitting stations so that they will 
incur minimum interference from their environment.

Dubbed the "dog house/’ this actually is one of a 
world-wide chain of observation stations that will be 
recording static or radio noise largely generated by 
thunderstorms. The vertical rod near the center of the 
building is the receiving antenna while the radioing 
wires are used to stabilize reception.

New Sylvania package offers

Maximum Dissipatio
in Miniature

Diodes
Cooler operation resulting from 
higher dissipation of Sylvania glass- 
to-metal miniature diode permits 
closer printed board spacing for 
maximum savings in space.

Right angle bending of leads for 
printed board insertion does not 
affect the diode body since metal-to- 
glass design avoids chipping or 
cracking.

Typical dissipation curve of the 
Sylvania glass-to-metal diode.

Actual comparison of Sylvania miniature diodes 
with all-glass miniatures shows that the Sylvania 
metal-to-glass package design results in greater dis­
sipation. As a result, cooler operation can extend 
diode life and improve product dependability and 
performance. Diodes can be banked closer on printed 
circuit boards for maximum space savings.

Metal-to-glass package offers other important ad­
vantages. The diode cartridge is assembled before 
installation of the whisker and die—avoiding ex­
cessive heating. In addition, right angle bending of 
the leads for printed board insertion does not result 
in chipping or cracking of the diode body.

Sylvania offers a complete line of miniature diodes 
in the glass-to-metal package. The package meets 
the standard RETMA outline of .105" maximum 
diameter and .265" maximum overall length. Write 
for complete details.

v SYLVAN IA Sylvania Electric Products Inc 
1740 Broadway, New York 19, N. Y.

In Canada: Sylvania Electric (Canada) 1 
Shell Tower Bldg., Montreal

CIRCLE 13 ON READER-SERVICE CARD FOR MORE INFORMATION
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ELECTRICAL CHARACTERISTICS OF SYLVANIA MINIATURE DIODES AT 25° C

Sylvania—synonymous with
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Summer Fellowships for Science Teachers
Three hundred fellowships for secondary school 
physics, chemistry and mathematics teachers are 
being offered this year under sponsorship of the 
General Electric Educational and Charitable Fund.

Teachers from 38 states are eligible to apply for 
the six-week expense-free summer fellowships of­
fered in six universities and colleges from coast to 
coast. Purpose of the fellowships is to enable teach­
ers with demonstrated interest and ability to in­
crease their understanding and appreciation of 
modern mathematics and science and their role in 
human affairs.

Including those selected this year, more than 
1900 secondary school science and mathematics 
teachers will have participated since inception of 
the General Electric programs 12 years ago. Grad­
uates of these programs have come from approxi­
mately 1500 of the nation’s 28,000 secondary schools.

The series of programs was initiated by General 
Electric as part of its extensive support of educa­
tion. The Educational and Charitable Fund pays 
traveling expenses from their school to the college 
and return, board and lodging while attending the 
sessions, and tuition and fees in connection with the 
fellowships, thus giving the teachers expense-free 
advanced study.

Faculties of the six colleges conduct the courses 
which are designed to bring teachers up-to-date in 
their fields of instruction. Personnel and facilities 
of General Electric are made available to the col­
leges. Company engineers, scientists and executives 
give talks in their special fields, and trips to labora­
tories and plants in the area of the schools are ar­
ranged to give teachers opportunity to see the im­
portance industry places on application of the 
subjects they teach.

Note 4: Peak measurement with half 
sine wave of 50 ma peak current, 0.1 
usee pulse width, and 100 kc pulse rep­
etition frequency
Note 5: Minimum resistance in thou­
sands of ohms when E/l characteristic 
is swept at 69 cycles from 0 to —70 volts 
and resistance slope observed between 
—10 and —60 volts.

*• 1: For type I NI 91 at 55« C the 
•t'se resistance will be 400 ohms or 
holer between —10 ond —50 volts 
*r swept from 0 to —70 volts at a 
•cycle ro‘e.

i » reverse recovery time will not ex- 
r 5 usee ct 700 ua or 3.5 usee at 

ru° of current when rapidly switched 
r° <0 cycle rote) from +30 ma for-

Note 6: Minimum resistance in thou­
sands of ohms when E/l characteristic 
is swept at 60 cycles from 0 to —100 
volts and resistance slope observed be­
tween —20 and —90 volts.
Note 7: Additional control measure­
ments are made for reverse current hys 
teresis, reverse current drift, and Rutter.

Man Talks with Computer

To further the education of electronic brains, a 
device has been developed which enables a human 
being to tell a computer what to do more often and 
more easily. Conceived at M.I.T. of Cambridge, 
Mass., its purpose will be to facilitate the transmis­
sion of general ideas, as in a conversation, between 
a human and a computer, so that the maximum use 
of their respective capabilities can be made.

A computer readout and intervention system 
makes possible the introduction of human logic mid­
way in a problem’s computation. Under this system 
a computer will no longer continue doggedly trying 
to solve a problem in one way after a partial solu­
tion has shown that a modified approach is needed.

The readout system allows information to be dis­
played in either tabular or graphic form. If desir­
able, long columns of statistics can be converted 
automatically and swiftly into graphs. The operator 
can watch the progress of the computations and, if 
necessary, can intervene directly into the computer’s 
calculations.

ward current to —35 volts

11
Type

Minimum 
Forward Current 

ot 1 volt
Maximum 

Reverse Current

Minimum 
Peak Inverse Voltage 

(0 dynamic impedance)
Maximum 

Forward Voltage

Minimum 
Reverse 

Resistance

Maximum 
Reverse Recovery 

@ 0.3 u sec 
(Note 31 Stability

IN67A 4 ma 50 ua @ —50 volts 
5 ua @ —5 volt,

100 volts

1 IN90 
■ _, ■

5 ma 750 ua @ —50 volts 75 volts

IN98 20 ma 100 ua —50 v 
8 ua @ —5 v

100 v

1 IN 126 5 mo 850 ua @ —50 v 
50 ua @ —10 v

75 volts

IN127 3 ma 300 ua @ —50 v 
25 ua @ —10 v

125 volts

1 IN 128 3 mo 10 ua @ —10 v 50 volts

1 IIN19I 5 ma Note 1 Note 1

I IN 198

________

4 ma 
(5 ma ® 75 C)

50 ua @ —50 v 
(Note 2) 

10 ua @ —10 v

100 volts

! N63I
3.5 v 

(Note 4)
500 kohms 
(Note 5) 500 ua Note 7

ÎN632 
j 1 V 

IF = 7 ma
500 kohms 
(Note 5) 800 ua Note 7

j IN633

----------------------- •

1 V 
If = 125 ma 500 kohms 

(Noto 6)
1650 ua Note 7

IN634

1— -
50 ma 45 ua @ —45 v 

100 ua @ -100 v
115 volts

1 N63i

I - 50 ma 175 ua @ —150 v 165 volts

Note 2: For type INI98 ot 75’ C the 
maximum reverse current at —50 volts is 
250 ua and at —10 volts is 75 ua.

Noto 3‘ a) Forward current exposure = 
5 ma. b| Reverse test voltage =40 ±2 
volts c) DC circuit resistance = 2000 
ohms.



GRAY CODE

1 C 0
1 0

pulse 
generator

CLOCK

flipflop [______

RULES FOR CONVERSION
1. Examine the Gray number reading from 
the most significant digit to the least and 
carry down the highest order 1.
2. Convert the next following digit to the 
state opposite of its present condition.
3. If it becomes a 1, convert the next 
digit; if it becomes a 0, cany down the 
following digit
4. Apply step 3 for all remaining digits.

CLOCK

BINARY CODE
á

Washington Report
Herbert H. Rosen

Allocations between 25 and 890 Me:

T ie ( 
10t ir 
« eed 
the ( 
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ilt wi 
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aie ir 
ore c

EXAMPLES
Gray 
Binary 
Decimal

1101011010 
1001101100 
620

0010010111 
0011100101
229

In light of technological developments since t >ncie: 
end of World War II, the Federal Communicatic h the 
Commission feels that it must re-examine its ba is. Be 
allocation policies for frequencies between 25 a ¡cy o 
890 Me. It hopes to obtain data and informati aniza

.1 1.....1 1 I I___ 6RAVC00E
1 1 .0 1 0 1 1 0 1 0

d l II II binary
10 0 110 110 0

solving logioa.1 problems 
witti Buirrouigtis 
piAlse control systems

which will help it make its future determinatio
Persons desiring to respond to this inquiry o > ■ 

half of particular services should furnish spec: 
data and information to the FCC before July 1.

The 25-890 Me portion of the spectrum embra
cient 
e re<

a variety of radio services including broadcast (I -et C£ 
and TV), domestic and international marine, ae ( 
nautical, public safety, industrial, amateur, Ie 4 fe, 
transportation, ISM (industrial, scientific, e ecor( 
medical), citizens, disaster, restricted radiation )very 
vices, control of devices, telemetering, signali s as

BURROUGHS CORP. • ELECTRONIC INSTRUMENTS DIV.
Department B • 1209 Vine Street • Philadelphia 7, Penna.

CIRCLE 15 ON READER-SERVICE

converting Gray code to
Toinary oqulîvalents

Here is a simple method for converting Gray code to true binary 
equivalents. It was put into operation in minutes just by inter­
connecting Burroughs Pulse Control Units in accordance with the 
engineer’s block diagram, without detailed specifications or com­
plicated circuit designs. With pulse control equipment at his 
disposal, the engineer was able to turn immediately to other 
important problems awaiting his attention.

The majority of engineers solving logical problems are badly in 
need of such tools. Most are bogged down by equipment of limited 
use that must be redesigned and rebuilt for every new project... 
that clutters the path to a working solution instead of clearing 
and shortening it.

The smallest discrete units with which such a man can work are 
logical concepts... the basic logical operations. The ideal tools 
for him are these same operations, packaged for convenient and 
immediate use by simple interconnections—like the blocks in his 
block diagram. Such tools are Burroughs Pulse Control Units, 
which bring block diagrams to life in a matter of hours rather 
than weeks. Wherever logical problems are being solved with 
pulses they have earned the title "Tools For Engineers” by 
eliminating intermediate steps to a proof, obsoleting the frustra­
tions and complexities of breadboarding.

Why not lift the burden of proof from your shoulders by passing 
pulse problems on to us? We’ll gladly show you how Burroughs 
Pulse Control Units can bring your logical problems closer to a 
neat working solution ... at no cost. Or, write for Bulletin 236.

CARD FOR MORE INFORMATION

radar, radiolocation, radionavigation, etc. erto
The current proceeding is companion to the ft e jq

finding hearing regarding the allocation of y 
quencies in the bands above 890 Me (Doc have
11866). The latter pertains mainly to aviation ; 4^
Government, fixed point-to-point relay and fi P SP 
common carrier operations, and some broadcast ^terii
non-broadcast relay.

The commission hopes to:

■ Determine whether a more efficient utilizal

stens 
ting 
. A s] 
educ

can be made of these frequencies (25 to 890 N her ii

■ Evaluate the long-range requirements of exis 
and potential users.

■ Obtain data as to the feasibility of apply 
known and potential techniques and methods 
lating to efficient utilization of spectrum space.

■ Evaluate what systems of frequency allocation 
the future would best serve the public interest.

■ Obtain knowledge of the possible conflicts 
tween the requirements of non-govemment n

cient 
n a s 
Mince 
Hl Of 
e rod 
n by 
onic 1 
ible 
ce, tl 
ie io 
i bat

services and the space allocated to Governn ;1. A
users. >gers

■ Consider long-range plans for the future us er to

the radio spectrum, and in particular, to detern 
the impact, economic or otherwise, upon users off . P
spectrum and the general public of implemen 
desirable future changes.

stil ut 
miss 
ets 5

■ Assist the Commission in formulating its posi osph< 
with regard to the preparation of United States ker J
posais at the International Radio Conferenci 
1959.
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f
ie Commission points out that this proceeding 
ot intended to freeze or otherwise impede other 
ceedings which have been, or may be, instituted 
the Commission with respect to specific services 
[ allocations in these bands. Such cases will bet

" It with on an ad hoc basis.
1 the same time, the FCC also warns the elec- 
aic industries that they had better consult them 
ore designing equipment for use at certain fre-

ce t ncies. Such developments should be aligned 
-atic h the Commission’s Table of Frequency Alloca- 
5 ba is. Better still, more companies should adopt the 
25 a ¡cy of including an office or individual in their 
mati anization primarily responsible for such matters, 
latio
on I*

। Rocketing to the Moon:

cientists from the Martin subsidiary RIAS, Inc.
spe i

ibrai e recently proposed an idea for a recoverable 
st U :et carrying an instrument payload out 2000 miles
e> ae the atmosphere. A preliminary study has indi- 
T» k jd feasibility of sending such a craft into the sky
c, 
tion

ecord cosmic radiation. Exposed emulsions, on
very, would indicate magnitude of the radia- 

gnali s as wefi as probably give evidence of other

he f a 
of 1

(Dod 
ion J 
id fi 
cast j

tilizal 
390 N

: exisl

apply 
thods
pace.

cation
erest.

iflicts 
ent ri 
ivernn

ire us< 
deteml 
sers of] 
»lenient

ts posi 
States 
ferenq

erto undiscovered particles. The Martin three- 
e IGY vehicle—or a close second cousin—would 
v the 150-pound payload aloft. The RIAS peo- 
have calculated that the payload would spend 
pt 40 minutes above the earth. It would attain 
Ip speed of about 13,000 miles per hour upon 
Intering the earth’s atmosphere.
Istensibly, the disclosure was made at a special 
Iting solely to stimulate thinking in this direc- 
I A special committee of Government, industry, 
■ educational scientists has been formed to look 
■her into this idea. They, at least, believe it has 
Icient merit to warrant additional study.
In a still related subject, the Air Force recently 
jounced that they have given Rocketdyne Di­
na of North American a contract to study an 
I rocket. This disclosure falls on top of a paper 
In by a Rocketdyne engineer on what he calls 
Ionic missile. This ion-propelled rocket would be 
■able of “snooping” around the solar system. 
Ice, the name “Project Snooper.” 
lie ionic missile would be almost all wings,— 
B bat-like affairs that radiate heat generated in 
Bl. A nuclear reactor, through suitable heat ex- 
Bgers and turbines would, supply electrical 
■er to an electrostatic field generator and to the 
■tronic test equipment. The electrostatic field 
Bld propel ionized cesium atoms, which would 
Btiiute the small propellant force needed to drive 
■ missile in rarified atmospheres. Conventional 
Bets would raise the missile out of the earth’s 
flosphere. To all but members of the American 
■te^ Society—before which the paper was pre­
wed—this sounds like pure science fiction. But so 
I radar not too many years before World War II.

Quickor 
Individual Connection 
Any wire is easiiy'Ti 

serted or removed fro' 
plug individually./ Eac

contact clearly identi

tied on all six faces of

plugs and receptacle.

I
• saves weight

Rapid, Foolproof 
Assembly

Tough nylon polarizing 

pins engage correspond­

ing holes before threads 

or contacts can engage.

High Pullout Resistance 
Pull-out from plug (in 

excess of 50 pounds) is 

maintained by Compres­

sion, spring locks. Lock 

is quickly freed for wire 

removal by small screw­

driver or knife talade.

new

' 9
4

» ♦

v /

♦ '♦

Short Circuit 
Prevention

Recessed pins eliminate 
possibility of shorts from 

accidental contact of 

plug and receptacle.

a single 
or multiple 
disconnect 

using seamless, 
crimp-type 

terminations

Crimped Terminations 
Each connector is 

crimped on the insula­

tion as well as on the 

wire Provides maximum 

mechanical and electri­

cal efficiency. Eliminates 

need for cable grip.

Easy Circuit Check . 
Probes reach insulation 

grip of socket terminat­

ing each wire. Printed 

numbers on all faces of 

plug and receptacle 

make circuit identifica­

tion simple.

• saves space
• simplifies installation

and maintenance
on all pressurized 

bulkheads
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surface barrier transistors from SPRAGUE Meetings

high speed transistors for computer switching circuits
sizes

June

’Per .
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FOR MORE INFORMATION
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May 9-10: Symposium on Microwave Ferrites and 
Related Devices and Applications

Western Union Auditorium, New York City. Pr<H 
gram will have reports on advances in microwave 
ferrite devices and their applications, non-reciprocal 
propagation in gas media, and microwave solid 
state devices. There will be two sessions of con-1 
tributed papers and a round table discussion on del 
sign limitations of microwave ferrite devices, high 
power effects, low frequency limits, high frequency 
limits, anomalous propagation in ferrite loaded 
waveguides, below saturation behavior of ferrites 
“fast” ferrite devices (depending upon relaxation 
time), bandwidth problems and material losses 
Award for the best paper appearing in the Transa 
tions of PGMTT will be given. For informatiol 
write Samuel Weisbaum, Bell Telephone Labi 

Murray Hill, N.J.

May 7-9: Eleventh Annual Frequency Control Sym­
posium

Berkeley-Carteret Hotel, Asbury Park, N.J. Spon­
sored by the U. S. Anny Signal Engineering Labo­
ratories. A total of 35 technical papers will be 
presented during the three-day conference by out­
standing scientists and engineers. Prof. Polycarp 
Rusch of Columbia University, a recent co-recipient 
of the Nobel prize in Physics, will present a paper 
on “Precision Atomic Beam Techniques.” The main 
sessions will be concerned with fundamental prop­
erties of quartz, piezoelectric resonators, quartz 
synthesis, crystal units for adverse environmental 
conditions, high precision crystal units and oscilla­
tors, gas cell devices, atomic beam devices, quartz 
crystal measurements, crystal oscillator circuits, pre­
cision filters, frequency and time measurements, and 
molecular amplification by stimulated emissive radi­
ation (MASER). By means of talks and informal 
discussions the conference endeavors to promote 
better understanding and wider dissemination of 
technical information related to frequency control 
through the exchange of new ideas and reports on 
progress made during the past year.

Among these features, the most important to you 
may well be availability. Sprague is manufacturing 
2N240 Transistors now in production volumes. You 
can answer today’s transistor needs today by specify­
ing Sprague Surface Barrier Transistors!

Write for complete data sheets on Sprague 2N240 
Germanium Surface Barrier Transistors and on 
Sprague General Purpose High-Frequency Surface 
Barrier Types 2N344/SB101, 2N345/SB102, 2N346/ 
SB 103. All are available on letterhead request to the 
Technical Literature Section, Sprague Electric Co., 
347 Marshall Street, North Adams, Massachusetts.

Sprague 2N240 Transistors with their fast response 
time—in the millimicrosecond range—give reliable 
operation in switching circuits up to 20 megacycles. 
The ideal electrical characteristics of these surface 
barrier transistors permit direct coupling for faster 
operation than any alloy junction type.
And the 2N240 gives you: 

q low saturation resistance 
q low saturation voltage* 
O extremely fast rise and fall time 
O absolute hermetic seal 
O availability

HIGH TEMPERATURE • MAGNET WIRE • PRINTED CIRCUITS
CIRCLE 17 ON READER-SERVICE CARD

May 13-15: National Aero and Navigational Ele< 
tronics Conference

Day ton, Ohio. Sponsored by Professional Grou 
Aeronautical and Navigational Electronics, Day to 
Section. For more information, write John E. Wilkii 
son, 410 W. First St., Day ton 2, Ohio.

May 13-16: Fifth Annual Semiconductor Symposii 
of the Electrochemical Society

Statler Hotel, New York City. For more inforn 
tion, write the Electrochemical Society, 216 W. 1< 
New York, N.Y.
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May 16-18: Eighth Annual Conference 
and Convention, American Institute 
of Industrial Engineers

New York City, Hotel Statler. For information write 
to AIIE, P.O. Box 8, Substation 135, The Bronx 53, 
New York.
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June 6-7: First National Symposium on Production 
Techniques

Hotel Willard, Washington, D. C. Sponsored by the 
IRE Professional Group on Production Techniques. 
Discussions will be held on “How to Prepare For 
and Implement Automation ’’and “Military Problems 
in Electronic Automation.” Papers will be presented 
on “Designs for Production.” For information, write 
to IRE, 1 E. 79th St., New York 21, N.Y.

June 8-12: Technical Career Conference

Sherman Hotel, Chicago. Sponsored by the Techni­
cal Career Council. For more information write 
Marcus W. Hinson, Technical Career Council, 19 S. 
LaSalle St., Chicago 3, Ill.
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June 10-11: Second RETMA Symposium 
on Applied Reliability

Syracuse, N.Y., Hotel Syracuse. Symposium empha­
sizes the practical aspects of achieving reliability. 

(Sessions will be held on mechanical design, selec- 
hon and use of components, proof of mature design 
I nd case histories of reliable and unreliable de- 
Isigns. A panel discussion is planned on industry vs. 
Inilitary responsibility on contract and specification 
(control for reliability. Advance registrations will be 
bandied by the RETMA Engineering Office, Rm. 

pO, 11 W. 42nd St., New York 36, N.Y.

al Eie’

une 10-14: Fifth Annual Technical 
writers' Institute

Rensselaer Polytechnic Institute, Troy, N.Y. De­
signed for those who supervise technical writing in 
business, industry and the professions. Sessions on 
Manuals and instruction books, reports, technical 

promotion, training programs, industrial films and 
baphic and illustrative aids. For additional infor­
mation, write Jay R. Gould, Director, Technical 

Friters’ Institute, Rensselaer Polytechnic Institute, 
roy, N.Y.

Growjaper deadlines
I Is Deadline for papers proposed for the Oct. 

, \\ i^W-Nov. 1 conference of the Professional Group on

nposiu

inforrr
3 W. 1’

lectronic Devices, IRE, in Washington, D.C. Ab- 
Rcts should be submitted to the program chair- 
K W. M. Webster, RCA Semiconductor Div., 

perville, N.J. Subject matter should concern de- 
ppmental techniques and devices, such as elec- 
p tubes and transistors, rather than basic re- 
pch or circuit applications.

STABH-Vn RtCQPO 
— 2 pV DRIFT

INTEGRAL POWER SUPPLY

HIGH OUTPUT LEVEL 

EXTREMELY LOW NOISE

BROAD BANDWIDTH 

IO ACCURATE GAIN RANGES

HIGH INPUT IMPEDANCE

—- 
— -----

The KINTEL Model 111 amplifier provides maximum stability and the lowest drift of any commercially available broadband d-c amplifier. It is the end 
result of years of research in the field of chopper stabilized broadband d-c amplifiers. Thousands of KINTEL amplifiers are in daily use
The Model 111 incorporates KINTEL’s proven chopper amplifier circuitry and provides ten extremely precise, feedback controlled gam ranges. 
Several feedback loops assure high accuracy, stability and uniform frequency response. The completely new and unique circuit provides rapid recovery 
from severe overloading and unsurpassed dynamic performance - unaffected by load or gam changes.
The Model 111 is available in a single-unit cabinet or in a six-unit rack-mountable module. The amplifiers are extremely compact; the six unit module 
occupjes only a 19-inch rack width.
AP^L I CATIONS; The Model 111 is ideal for permanent low level d-c instrumentation, telemetering, or as a strain gage amplifier, transducer amplifier 
sbq££>preamplifier, recorder driver amplifier, or general purpose laboratory amplifier

SPEC F CATIONS

Gain . . . . 0, 20, 30, 50, 70, 100, 200, 300,

Gain Accuracy ..........
Input Impedance 
Output Capability at DC

Output Impedance . . 
Equivalent Input Drift 
Equivalent Input Noise

Chopper Intermodulation Less than 0.1%

500, 700, 1000
± 1% DC to 2 KC 
100,000 a
0 to * 35 V where Rl > 1000 ft
0 to ± 40 MA where Rl is 10 to 400 ft
Less than 1 ft in series with 25 ph
— 2 pv with regulated line
0 to 3 cps, less than 5 pv peak to peak 
0 to 750 cps, less than 5 pv RMS
0 to 50 kc, less than 12 pv RMS

Power Requirements: 
Amplifier................... 
Cabinet.....................
6 Unit Rack Adaptor . . .

Dimensions: Amplifier Unit 
Rack Adaptor for 6 Units

Net Weight — Amplifier
PRICE: Amplifier Unit . . .

117 V-60 cycles-70 VA
117 V -60 cycles- 15 VA
117 V-60 cycles-45 VA
27a" wide, 7%" high, 14%'' deep 
19" wide, 8%'' high, 18%" deep 
11 pounds
............... $550.00

Linearity Better than 0.1% to 2 KC
Frequency Response . . * 3% (0.3 db) DC to 10 KC, 

less than 3 db down at 40 KC

19-inch Rack Adaptor for 6 
amplifier (with fans and connectors) 200.00 
Cabinet for single amplifier 
(with fan and connector) 
is available.

Representatives in all major cities.
5725 KEARNY VILLA ROAD. SAN DIEGO 11. CALI FORN I A • BROWN I NG 7-6700 
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Printed Circuit Problems

mpe
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We have had excellent results using cross
coat of water dip lacquer. Some activated rosin fluxes 
have also given excellent long time (6 months) pro­
tection of solderability. We use no special packaging. 
Donald R. Aldrich, The Magnavox Co.

Does prefluxing of copper etched surfaces preset 
the solderability of the copper? If so, what fluxes al 
methods of application are recommended?

Prefluxing of cleaned copper etched surfaces d<| 
preserve the solderability of the copper. A white ro 
flux applied by spraying, dipping or roller will g

ELECTRONIC DESIGN • May 1, 19|

cause electrical leakage that will present problems 
Residues of this flux need not be removed on television 
and radio applications.
William L. Lehner, Sylvania Electric Products, Inc.

me n 
pilliai

Is there a likelihood that rosin flux residues cause 
electrical leakage problems in the use of soldered 
printed circuits? Should these residues always be re­
moved? If so, by what means?

A rosin flux that passes an insulation resistance test 
of 50,000 megohms or more, in all likelihood will not

be hi 
ictors

Copper oxide and tarnish may be removed in a 
dilute acid solution, if subsequent thorough rinsing 
is practicable. An example is a 30-sec immersion at 
room temperature in 5 per cent (wt) HC1 or 2 per 
cent (wt) H2SO4. A common mechanical treatment 
consists of abrading with a pumice suspension. Such 
a suspension may be made of 10 pts (wt) water and 
1 pt (wt) grade FFF pumice. If organic films are 
present, acid dipping cannot be used alone. The acid 
dip must be preceded either by pumicing or by treat­
ment in a hot mild alkaline solution.
E. B. Saubestre, Sylvania Electric Products, Inc.

The problem of reliable electrical connections is involved in all phases of the electronic industries. With 
military and commercial applications demanding increasingly higher reliability in the face of vibration, 
g-stress, temperature and environment extremes, this problem becomes paramount to the design engine er 
who is carrying a project through to its culmination in a finished unit. For this reason Electronic Design 
presents here a brief survey of the questions and answers interchanged at the 2nd RETMA conference on 
reliable connections. Covered are the problems involved in connecting wires to terminals or pressure con­
nectors and printed circuits, from cleaning and coating the metals concerned through the use of ordinar 
organic and activated fluxes to the comparative merits of dip soldering, ultrasonic soldering and solderless 
connections.

Assuming it is not practical to use wiring boards 
immediately after cleaning, what method is recom­
mended for protecting the copper surfaces? How about 
applying a coating, such as lacquer or wax? Would it 
suffice to package in vinyl sacks with moth crystals?

Protected storage over silica gel has been a recom­
mended method. Coatings are not only more expen­
sive but may, unless carefully controlled, affect solder­
ability.
L. Pessel, Radio Corp, of America.

/pera 

lr,nalIn cleaning printed wiring boards, what method is 
recommended for treating the copper surfaces— 
chemically by means of acids or mechanically by 
brushing or abrading the surfaces?

A chemical method can be used provided thorough 
washing facilities are available and the boards are 
assembled and dip soldered immediately afterwards. 
In most cases these conditions cannot be met and 
cleaning by mechanical means is preferable.
L. Pessel, Radio Corp, of America.

Is there one solder alloy which is best for copped 

circuits, another which is best for silver plated circuits! 
and still another which is best for solder plated cirl 
cuits? If so, what are they? Is the same thing true oi 

fluxes?
The solder used in printed circuit soldering is ini 

dependent of the type of printed circuit. Generali] 
speaking for all printed circuit soldering, those allow 
closest to the eutectic composition are most satil 
factory because of their freer flowing quality and thi 
readiness with which they alloy with the termini 
points.

The flux, or its residue, must of course be noncol 
rosive and electrically nonconductive, which mean 
a rosin or resin type flux. Due to the unusual requirl 
ments involved in the printed circuit soldering, I 
appears that only the activated rosin fluxes are usefil 
I have never seen any successful printed circuit sold® 
ing done with a pure rosin flux.
C. L. Barber, Kester Solder Co.
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Have ony mechanical standards been established 
for the preparation and assembly of soldered joints to 
wiring boards? Are there any standards covering 
crimp or noncrimp of wires? Is there one best way of 
making the joints which will insure adequate strength 
and reliability of the electrical connections?

Opinions are being exchanged in the RETMA auto­
mation and printed wiring committees, but no agree­
ment has yet been reached. The manufacturers of 
component inserting equipment each have their own 
specifications. For 0.032-in. component leads, a com­
promise is yet to be reached between a 0.056-in. hole 
which gives the best insertion and a 0.042-in. hole 
which gives the best capillary rise and therefore 
soldering strength. A lead extension of 1/2-in. beyond 
the hole has been suggested. Nothing has been stand­
ardized on crimp, but it would seem to be necessary 
for the most reliable joint. The Signal Corps, on the 
basis of its findings, definitely opposes the use of eye­
lets as a detriment to reliability.
Wilson H. Hannahs, Automatic Production Research.
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Connections R. George Roesch

The Eraser Company
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A complete account of 
topics discussed and papers 
given can be obtained in 
the Proceedings of the 2nd 
RETMA Conference on Re­
liable Electrical Connec­
tions, Engineers Publishers, 

¡P.O. Box 1151, New York 

M-Y.

___
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visionJ
sufficient coverage for protection for periods up to 
one mcnth.
hilliam L. Lehner, Sylvania Electric Products, Inc.
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In mechanized soldering of printed wiring, is the 
imperatore of the solder bath critical?
The temperature of a soldering bath used in mech- 

nized soldering is critical with relation to the dwell 
■me or contact time and the solder alloy used. By in-

g is il 
eneralli 
¡e alM 
st sati( 
and th 
termini

kasing the temperature, shorter dwell time can be 
btained.
I'illiam L. Lehner, Sylvania Electric Products, Inc.
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The solder temperature is important and should be 
bsely controlled. The temperature of the bath has 
| be high enough to allow the solder to wet the con- 
[ictors and leads without reaching the rahge where 
ie adhesive bond between the conductor and the 
Iminate is affected. Adequate wetting of the parts 
I the solder is usually obtained when the solder 
Imperature is approximately 100 F above the liquidus 
jmperature for the particular solder being used. The 
Irmal temperature range is 450 to 550 F when the 

■■lead eutectic solder is used. Immersion time can 
12 to 7 sec depending on the mass and thermal con- 
letivity of the parts exposed to the solder and on the 

■npc rature of the solder bath. If the surfaces do 
B v et with solder in 2 to 7 sec, the indication is 
Bl they were not properly prepared. Longer immer- 
Bn times usually do not result in significantly im- 
Bve 1 wetting.
Bk. Vhite, Bell Telephone Labs., Inc.

In automatic dip soldering of printed circuit lami­
nates, what is the best soldering temperature?

The best soldering temperature is the lowest one 
you can use and still obtain good results. A recom­
mended temperature is approximately 100 deg over 
the melting point of the particular alloy used.
William L. Lehner, Sylvania Electric Products, Inc.

What solder is recommended for the dip soldering 
of copper etched wiring boards?

60 tin-40 lead or 63 tin-37 lead are in alternate use. 
The eutectic of 63-37 has a slight advantage of approxi­
mately 9 F lower liquidus temperature.
Martin A. Boyle, Alpha Metals, Inc.

In mechanized dip soldering of printed wiring, how 
does one control the amount of flux? Since some wires 
or parts may project farther from the base than oth­
ers, it does not seem possible to get the correct 
amount of flux on each.

One method of controlling the amount of flux de­
posited on a circuit board is by roller coating the panel 
with flux prior to insertion of parts.
William L. Lehner, Sylvania Electric Products, Inc.

In the dip soldering of copper etched wiring boards, 
what is the optimum relationship between the inside 
diameter of the holes in the wiring board and the out­
side diameter of the connectors in the holes, if the best 
bridging of the gap with solder is to be attained?

The inside diameter of the holes should not be more 
than 0.002 in. larger than the outside diameter of 
the part inserted in the hole.
Martin A. Boyle, Alpha Metals, Inc.

The closer the inside diameter of the hole to the 
outside diameter of the wire, the easier it is to solder 
single sided etched panels. Recommended maximums 
are inside diameter, 0.062 in. and outside diameter, 
0.031 in.
William L. Lehner, Sylvania Electric Products, Inc.

In the dip soldering of copper etched wiring boards 
using 60-40 or 63-37 solder, what dwell time is 
recommended?

Dwell time will range from 4 to 8 sec since the 
size of the board and number of components would 
alter the time.
Martin A. Boyle, Alpha Metals, Inc.

Three seconds.
William L. Lehner, Sylvania Electric Products, Inc.

Is there a test method which might be used to de­
termine the condition of printed copper circuitry for 
soldering, without using the destructive solder dip 
tests?

A number of nondestructive tests have been based 
on the spread and/or contact angle of a droplet of 
solder. The Task Group of RETMA’s Printed Wiring 
Committee, entrusted with finding a suitable solder­
ability measure, tried such a test and reported it to 
be unreliable. However, it is possible that someone 
can improve on the existing procedure. RETMA has 
not yet been able to find a satisfactory quantitative 
test. The rejected procedure employed a chisel-shaped 
chromium plated tip with embedded thermocouple 
and a fixed shape and size of solder pellet, the spread
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Aerovox Polystrene Capacitors 
are designed for applications 
where stability and low dielectric 
absorption are essential—such as 
computing devices, tuned circuits 
demanding highest Q standards, 
capacitance bridges, and labora­
tory standards. They are available 
in many case styles and in capac­
ities from 0.001 mfd to 25. mfd 
and in voltage ratings from 100 
VDC to 1600 VDC.

Aerovox corpora­

tion, with ten plants 
from coast to coast, 
have been manufactur­
ing capacitors since 
1922. As leaders in the

field, they have been quick to take advantage of new and 
better materials, and to anticipate the demands of the 
fastest growing industry—electronics.

They use Natvar Styroflex because it has all of the out­
standing properties of polystyrene, plus complete flexi­
bility, toughness and uniformity.

Natvar Styroflex is available in standard thicknesses from 
.0004" to .006" in rolls from M" to approximately 10" in 
width. Ask for data sheet St.-l.

Natvar Products
Varnished 
tape 
Varnished 
Varnished 
rayen

cambric—cloth and

canvas and duck 
silk and special

Varnished—Silicone coated Fi­
berglas
Varnished papers—rope and 
kraft

Slot cell combinations, Abo- 
glas®
Isoglas® sheet, tape, tubing 
and sleeving
Vinyl coated and varnished 
tubing and sleeving
Extruded vinyl tubing and tape 
Styroflex® flexible polystyrene 
tape
Extruded identification markers

Ask for Catalog No. 23

—NATVAR CORPORATION ■■
TIliPHONI CAMS ADDRESS

RAHWAY 7-SSOO NATVAR: RAHWAY, N. J.

243 Randolph Avenue—Woodbridge, N.J.
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of solder along a 1/8-in. line being used as an index 
to solderability.
Wilson H. Hannahs, Automatic Production Research.

When dip soldering copper-etched wiring boards, 
should the solder bath be agitated during the opera­
tion? Should the wiring board be dipped in quickly or 
slowly? Should it be withdrawn quickly or slowly?

The solder bath can be agitated, but it is not nec­
essary. If it is done, it should be done once each day 
after the pot is initially heated. If pure tin is added 
to the pot to replace tin loss due to tin-copper crystal­
lization and impoverishment of tin in the pot, the 
pot should definitely be stirred to effect realloying. 
A gradual immersion and withdrawal is recommended 
and the rate would depend upon the dwell time nec­
essary.
Martin A. Boyle, Alpha Metals, Inc.

Mechanical Assembly, Soldering

When making an electrical connection between the 
end of a wire and a terminal or connector, is a me­
chanical joint necessary? What constitutes a good 
mechanical joint?

A mechanical joint preparatory to a soldered elec­
trical connection is most desirable. It is obtained by 
bending the end of a wire around the terminal or 
connector, to prevent separation under stress, and 
is such that there is no motion between wire and 
terminal or connector during the soldering operation. 
Robert A. Johnson, Hexacon Electric Co.

In dip soldering operations when solder is expected 
to bridge gaps between wires and prongs (for ex­
ample), is it dependable for strength? Do its “cold­
flow” properties cause joint failures?

Time-honored good practice says that solder is not 
relied upon for its mechanical strength. The same 
principle should apply in joining wires to printed cir­
cuits and similar applications. Notwithstanding, mil­
lions of vacuum tubes have been produced with the 
lead wires held into the prongs merely by solder be­
tween wire and sleeve. The success of such joints de­
pends upon a proper fit between wire and sleeve that 
results in a high capillary rise and therefore lengthy 
joint area.
Wilson H. Hannahs, Automatic Production Research.

Can some uniform specification for solderability be 
established? Can shelf life of metallic coatings be 
standardized? Is there any specification covering 
thickness of metallic coatings? What direction is the 
industry taking with regard to alloy plating as an 
answer to solderability?

A standard test for solderability has been established 
by RETMA Committee 37-C and is expected to be 
soon available for general distribution. So far, RETMA 
has not attempted to standardize shelf life. There have 

been strong proposals to establish minimum thickness 
values for solderable metallic coatings, but no uniform 
agreement in this respect has been reached, as yet. 
The merits of alloy plating have yet to be clarifie d 
with respect to shelf life and minimum thickness. 
L. Pessel, Radio Corp, of America.

Is it practical to spot weld small copper tabs to 
printed wiring boards?

Resistance welding of wires, lugs, and terminals to 
copper foil on printed circuits is not practical. When 
contacting one side (series weld), the etched foil 
blows up during the weld cycle, due to the high cur­
rent needed to produce sufficient heat to make a weld 
on copper.
B. J. Guty, Radio Corp, of America.
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In the soldering of two or more wires to the samel 
terminal, the bottom wires invariably cause service I 
trouble within 6 to 12 months and inspection leads usl 
to believe they have oxidized. What techniques orl 
soldering materials can be suggested to help us over-l 
come our difficulties?

If the two wires are soldered to the same terminal 
at the same time, perhaps flux erosion or a cold soil 
dered bottom joint may be the cause of the trouble! 
Proper choice of a soldering iron and proper applicai 
tion of the iron should permit a reliable electrical 
connection.
Robert A. Johnson, Hexacon Electric Co.
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Difficulty may take place when two separate soldeil 
ing operations are made on the same terminal due tl 
the fact that the first connection melts while the se(l 

ond is being soldered. This condition is relieved bl 
using a relatively high melting solder for the fira 
operation.
C. L. Barber, Kester Solder Co.
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What methods and alloys do you suggest for ¡oil 
ing terminal lugs to twisted copper cable?

In joining copper terminal fittings to copper cabl 
the BCuP-5 alloy is most frequently used. The joi 
is generally locally heated as rapidly as possible 
the brazing temperature with either an oxy-acetylei 
torch or electric carbon resistance heat. The alloy 
fed into the joint with a piece of wire or strip whi 
it comes up to above 1300 F. Some people paint 
mixture of magnesia powder and powdered graph 
on the cable just outside the joint to prevent the all 
from sweating back up the cable.
A. W. Swift, Handy & Hannan.
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Is there a preferred method for placement of cod 
solder preforms?

In my opinion, the best joint is obtained when I 
solder preform can be placed outside the joint a| 
and the solder allowed to flow into the joint by cal 
lary action. The assembly can be accurately pr^ 
sitioned when round-cored solder preforms are ul 
and the minimum amount of solder will produc| 

satisfactory joint.
L. R. White, Bell Telephone Labs.

We h 
pin t í I 
tger. 1 
b conr 
k 16. 
Pnklin ;

ils the < 
suitab 
optaci 
rhe mt 
•nted : 
table 
be in 
irles P.

What i 

hvar

Th E



to

ir ¡oí

of cofl

For additional information or demonstration of the new Model 104, write to

★Trademark of Hughes Aircraft Company

i HUGHES PRODUCTS
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SINGLE OR SUCCESSIVE writings can be retained as 
permanent transients by the 104 MEMO-SCOPE Oscilloscope until 
intentionally erased. Stored traces may be almost instantaneously 
erased by front panel push button or external switch.

HUGHES PRODUCTS • MEMO-SCOPE OSCILLOSCOPE
International Airport Station, Los Angeles 45, California

O l»87. HUGHES AIRCRAFT COMPANY L__ —_____________
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/e would like to know how to tin dip sockets and 
cor nectors efficiently.

he preferred solution is the use of metal coatings 
or plating that provide better solderability without 
pre tinning components. In general, tin dipping can 
be done by using an approved type modified liquid 
ros n flux with approximately 35 per cent rosin solids. 
The solder should contain at least 50 per cent tin for 
good spreading properties, and the pot temperature 
should be 550 F with a tolerance of plus 10 deg. Parts 
dipped in molten solder will pick up less solder coat­
ing if the rate of removal of the parts is slow.
B. J. Guty, Radio Corp, of America.

What is solder oxidation and what causes it? If 
harmful, how does one eliminate the cause of it?

Solder oxidation is caused by the union of solder 
with oxygen at high temperatures to form lead and 
tin oxides which is generally called scum or dross. One 
does not eliminate solder oxidation. It is skimmed off 
at frequent intervals.
C. L. Barber, Kester Solder Co.

We ore interested in all presently known methods 
of connecting small aluminum wires to aluminum 
wires as well as to copper wires.
Included among all presently known methods is the 

use of the proper soldering iron, together with special 
aluminum fluxes and/or special aluminum solders.
Robert A. Johnson, Hexacon Electric Co.

Our present knowledge of the reliable ways of con- 
lecting aluminum is not complete. Some success has 
en obtained with ultrasonic soldering, but the ques- 

ion of the suitability of the joint, particularly with 
ference to its freedom from corrosion, is still un- 
own.

alph Hall, Phelps Dodge Copper Products Corp.

We have now available thoroughly tested pressure 
Jnnections for No. 16 stranded aluminum wires and 
irger. We cannot as yet guarantee the integrity of 
k connection on solid wire or on sizes smaller than

Is the measurement of contact resistance at 0.1 amp 
suitable method of evaluating a printed circuit 

hptacle?
The measurement of contact resistance in evaluating 
pted circuit receptacles at 0.1 amp is considered 
table since this value closely approximates the 
pe in actual use of the connectors.
fries P. Lescaro, Hq Signal Corps Engineering Labs.
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What is the best method of stripping AWG No. 30 
"nvar insulated wire?
^heel-type wire stripping machines such as made 
Th? Eraser Co. and others can be used. If the con- 
po i is to be made to a lead, perhaps it can be Sil-
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The oscilloscope that holds traces indefinitely

TYPICAL APPLICATIONS
Study of transient electrical phenomena.
Presentation of tube or transistor characteristics without necessity 
of repetition.
Display of frequency response curves without the need of a repetitive 
sweep generator.
Spectrum analysis.
Shock testing.
Detection and measurement of relay bounce or contact noise.
High-speed or low-speed X-Y plotting.
Investigation of transient behavior of power supply regulation.
Study of camera shutter curves.

HUGHES 104 
MEMO-SCOPE* 
OSCILLOSCOPE

THE 104 MEMO-SCOPE Oscilloscope is available in the 
portable model (illustrated in shock test application), 13' wide, 
14* high, 20* deep, or in rack-mounted model with standard 
14* X 19* relay panel. Optional plug-in preamplifiers are available 
for increased flexibility.

Now you can leisurely view, analyze and compare 
electrical phenomena lasting no longer than microseconds 
or minutes.. .without resorting to photography!
The new Hughes-developed memo-scope instrument is a 
self-contained storage-type oscilloscope which combines 
the distinct advantage of information retention with 
the features of a superior quality laboratory oscilloscope. 
Because of the high visibility of its brilliant displays, the 
memo-scope Oscilloscope can be used in a well-lighted 
room without the aid of a viewing hood.. .where single 
transients or any number of successive waveforms may 
be studied at will and photographed as desired.
A hinged camera mount swings photographic apparatus, 
aside for direct-display views.
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In many applications the right kind of relay 
will outlast and outperform any other circuit 
elements.

Even the most eager advocates of static 
switching systems—where static-magnetic 
and solid-state elements are used to accom­
plish functions usually performed by relays 
and other contact-making devices—now 
recognize this fact.

The Clare Mercury-Wetted-Contact Re­
lay, for example, has a life of billions* of 
faultless operations. It requires no mainte­
nance. It can switch from 250 volt-amperes 
down to a faint whisper of voltage and cur­
rent. It is the best dry circuit relay in exist­
ence. More than that—it is completely free 
from contact bounce.

this is the relay that has become the main 
reliance of hundreds of leading designers 
of computing, data-processing and control 
equipment. For complete information write 
for Bulletins 120 and 122, C. P. Clare & Co., 
3101 Pratt Blvd., Chicago 45, Illinois. In 
Canada: 659 Bay view Avenue, Toronto 17. 
Cable Address: clarelay.
★More than two years ago a life test was started on 
a group of these relays carrying a full contact load 
of 5 amperes at 50 volts d-c with suitable spark 
suppression. They have been operating continu­
ously ever since at 5,184,000 operations a day. 
They are now approaching the 4-billion mark— 
and the end is not yet in sight.

FIRST in the industrial field
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Fos brazed without removing the insulation. Or, if 
proper controls are used, the insulation can be chemi­
cally removed. An alternative suggestion would be 
to use a solderable wire instead of Formvar.
Ralph Hall, Phelps Dodge Copper Products Corp.

What technique can be used for visual evaluation 
of soldered connections?

The touch technique is a method of verifying the 
secureness of a soldered connection by means of slight 
pressure applied against the wire with a fibre spudger 
or similar tool.

Insecure connections that cannot be seen may be 
felt in most cases since there is a definite difference 
in the feel of a solid connection and one that is in­
secure. All solder connections should be checked by 
this method instead of applying pressure only to the 
suspicious cases. It is important that all soldered con­
nections be carefully watched while the wire or ter­
minal is being moved. In moving the wire, keep the 
amplitude of the movement at a minimum.
Harold R. Kellogg, Western Electric Co.

What methods can be used to determine when a 
solderless connection is mechanically secure and elec­
trically reliable?

The most practical method is by checking minimum 
pull-out. The electrical reliability measured in resist­
ance can be calibrated so that it can be measured by 
pull-out force of the conductor.
S. D. Bergman, Bumdy Corp.

The most accurate method is to test the terminal 
under full current for multivolt drop (resistance) and 
temperature rise. The maximum pull-out force obtain­
able does not necessarily imply proper electrical per­
formance. A proper electrical connection usually will 
be obtained when the maximum tensile strength has 
been passed by crimping to a cross section less than 
that needed for maximum strength.
Donald L. Bowen. Lockheed Aircraft Corp.

In some cases we find the temperature required to 
heat a wire and terminal for soldering is such that the 
insulation on the wire is affected and shrinks back. 
This leads me to wonder if there are any liquid solders 
or other substances which might be used without the 
application of heat.

We know of no suitable liquid solders or other sub­
stances which might be used without the application 
of heat in making a reliable electrical connection. If 
the insulation on the wire is affected and shrinks back 
it may be that the particular soldering iron used has 
to be held on the joint too long to get a good soldered 
joint. The right soldering iron to make the soldered 
joint very quickly may avoid heating the wire to the 
point where the insulation is destroyed. The idle tip 
temperature of such an iron should not be high, but 
the reserve heat available should be substantial to 
obtain a quick soldered joint. This technique of quick 
soldering through proper choice of the soldering iron

has been used in many applications to eliminate dam­
aging nearby components.
Robert A. Johnson, Hexacon Electric Co.

The term liquid solder is used by certain persons 
to denote a mixture of glue and powdered metal; the 
material has nothing to do with solder. Even if there 
were a liquid solder, it would still have to be heated 
in order to form a soldered connection.
C. L. Barber, Kester Solder Co.

Burgess Conductive Wax has many physical proper­
ties similar to those of paraffin. It can be made to have 
a soft waxy feeling at room temperature or it can be 
made to resemble a hard wax. It has a sharp melting 
point at about 80 C and melts to a thin liquid. The 
specific conductivity of the material is about 0.003 
ohm-cm.

The material can be used to make electrical con­
nections by techniques very similar to soldering. It is 
readily applied by a soldering iron, but with the tem­
perature of the iron greatly reduced. It adheres well 
to graphite, to such materials as conductive rubbers, 
and to metals which are difficult to solder such as I 
magnesium and aluminum. The mechanical strength! 
of the joint is about that obtained by using paraffin. 
R. George Roesch, The Eraser Co.

Fluxes and Residues
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Is there a standard limit of so-called noncorrosive 
solder flux corrosivity? If not, why not establish one?

Pure rosin has always been recognized as a working 
standard for a noncorrosive flux. Otherwise there il 
no standard limit for the measurement of flux corrol 

sion.
C. L. Barber, Kester Solder Co.

How much risk lies in activated rosin fluxes as farai 
electrical leakage or corrosion is concerned?

There is no risk as far as electrical leakage or col 
rosion is concerned. The activated rosins made tod if 
by reputable solder manufacturers are noncorrosiw 
and electrically nonconductive.
C. L. Barber, Kester Solder Co.

Activated rosin flux and/or activated flux resid 1 

are good insulating and protective coatings. We r« 
tests under conditions of high humidity and elevat® 
temperature. No corrosive or electrical leakage we® 
evident after several weeks of exposure.
Donald R. Aldrich, The Magnavox Co.
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What is activated rosin as compared with 
white rosin? Wherein does it differ from a 
alcohol flux?

An activated rosin flux is composed of water

wa
TO!

wl
rosin to which has been added, in addition to the i 
hide or solvent, a third ingredient which increa! 
the fluxing activity of the rosin. An activated roi 
can be obtained in a semisolid state for cored sok 
or a liquid for external fluxing. A rosin alcohol lux
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jrepared from rosin and a suitable alcohol. If an ac- 
ivator is added, the supplier should describe the flux 
as an activated rosin alcohol flux. The hydrazine salts 
are noncorrosive and nonconductive only when com­
pletely decomposed. If any undecomposed salt re­
mains, it is, of course, conductive and corrosive. In 
my opinion, activated rosins must be heated to a high 
enough temperature to destroy or volatilize the active 
ingredient.
Frederick C. Disque, Jr., Alpha Metals, Inc.

If the removal of flux residues is deemed necessary, 
what procedures combine lowest cost with maximum 
tfficiency?

Spray with trichlorethylene using a gun regulated 
to a minimum fan. This is a low production process. 
Donald R. Aldrich, The Magnavox Co.
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Flux is best removed in solvents such as a mixture 
of equal parts of toluene, ethyl alcohol and acetone, 
and such other solvents as carbon tetrachloride, tri­
chlorethylene and perchlorethylene. The action of 
these solvents can be accelerated by agitation with 

[ultrasonics and sprays.
I[ B. Saubestre, Sylvania Electric Products, Inc.

What every designer should know about

High Temperature Electrical Insulation

MICA INSULATOR COMPANY
A Subcidiary of Minnesota Mining 4 Manufacturing Co.

READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE 34 ON

Now, for the first time, information on all Mico High Temperature Electrical 
Insulation for Class H and Class C applications has been gathered together in Mica's 
new High Temperature Insulation Handbook. It is available on request.
Here, for your ready reference, you’ll find facts about molding plate, segment 
plate, heater plate, flexible plate, rigid laminates, flexible sheet laminates, 
laminated tapes, coated glass cloth and tapes, tubing, capacitor grade insulation 
and information on fabrication.
Insulation characteristics, performance data, application suggestions and complete 
tabulation of Isomica®, Micanite®, Samica®, Lamicoid®, and Empire® Products 
for high-temperature application are included to help you improve performance and 
reduce cost of your equipment.

Mico Rigid Insulation, 
Class H and C

Mico Flexible Insulation, 
Class H

Mico Tubing, 
Class H and C

Capacitor Grado Insulation

Fabrication

Solder contamination is the result of an alloying 
il the metals being soldered with the solder itself. 
(an this action be slowed down? How does one know 
that the solder is contaminated to such an extent it 
pu/d no longer be used?

if you attempt to slow down solder contamination 
I will slow down solder alloying which, of course, 
I the purpose of soldering. Solder is contaminated 
leyond the point of usage when it no longer meets 
Ie requirements of the user. These requirements can 
Ie determined only by the user.
| L. Barber, Kester Solder Co.

Is there a way of knowing when the solder is con- 
minated and should be changed, rather than re- 
ing on a hit-and-miss guess?
This question is like asking “How does one know 
hen he has a toothache?”. The only way that one 
h determine when solder is contaminated beyond 
| point of satisfactory usage is to note when it no 
Inger performs satisfactorily in accordance with the 
Indards or requirements of the user. In other words, 
■long as the solder performs satisfactorily, then any 
[ntamination is irrelevant.
|L. Barber, Kester Solder Co.

iWhaf is the present state of the art in regard to 
dess soldering of terminals? We are primarily con- 
ped with the flux that may be trapped in sealed 
Miners and resultant malfunction.
IHuxless soldering of terminals is a straightforward 
kation with ultrasonic fluxless soldering. Accord- 
1% there need be no precleaning and no postclean- 
I and no concern whatever about flux in sealed con­
ifers.
P- Wismantel, Aeroprojects, Inc.
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JUST CLIP COUPON for your free copy of this new catalog...

Please send me a free copy of ‘‘Mico High Temperature 
Electrical Insulation.”

RAME________________________________________________________________________________ 
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CIRCLE 25 ON READER-SERVICE CARD FOR MORE INFORMATION

Can be built into these modules with available 
rack panel adapters, panels, cases, and chassis 
frames. We welcome inquiries for complete 
assemblies designed for your needs.

. *. and more to follow! Watch ■ 
for additional modular units 
expanding the utility of this 
system.

YOUR OWN DESIGNS

1/6, 1/3, 2/3 and full rack 
width for grouping in conven­
ient space-saving panel or 
bench assemblies.

NOW AVAILABLE 
VTVM* 
MULTIMETERS 
ATTENUATORS 
OSCILLATORS 
POWER SUPPLIES 
SCOPE INDICATOR 
TRANSISTORIZED 
FREQUENCY METER

with
Xexibie

STRUMENTS

54 KINKEL STREET 
WESTBURY. L I.. N Y.
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TYPE 2 POWDER
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SOCKET head screw adjustments on each end 
vary resistance from 1 K to 200 M. A course ad­

justment is made on one end and a fine micromete 
adjustment, over the 1000 ohm range, on the othe 
end. Intended end use is as a fixed precision resisto 
which may be set to the exact value desired whil 
in the circuit.

Available in sizes of 1, 3, 5 and 10 w, the resistor 
manufactured by Clark Electronic Laboratorie 
Palm Springs, California is designed to fit transisto 
clips. It will hold a final setting within one per ce 
tolerance and exhibits no measurable change b 
cause of aging.

The resistance material, a vacuum molded deriv 
tive of zirconium tetrachloride, has a zero temper 
ture coefficient up to 150 C. Because of this t

Fig. 1. Curves of two resistance powders show gen­
erally what may be expected in the way of resistance 
vs pressure as 23 C ambient. The curves may be 
changed due to area of material, and thickness.

LBS FORCE
TYPE 5 POWDER
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CL ARO STATResistor
MINIATURIZED CONTROLS

performance. Over half a milnetei

!SÌStOl

WIREWOUND WITH SWITCHCOMPOSITION-ELEMENT

2OOM ADJUSTMENT

CLAROSTAT
CIRCLE 27 ON READER-SERVICE CARD FOR MORE INFORMATIONMICROMETER ADJUSTMENT

Series 48M. dia. 
Featuring Clarostat’s 
stabilized composition 
element. 500 ohms to 5 
megohms. 0.2 watt 
rating. Choice of tapers. 
Single or dual. Con­
forms to Style RV-1 of 
MIL-R-94A proposed Mili­
tary Specification.

Available in factory- 
attached S.P.S.T. switch 
for both Series 48M and 
49M. Single or dual. 
Also with choice of dif­
ferent shafts.

requirements for miniaturized assemblies. Take full 
advantage of CLAROSTAT ENGINEERING. Write for 
engineering data.

Series 49M. dia. 1 
ohm to 20,000 ohms. 1.5 
watt rating. Single or 
dual. Conforms to Style 
RA-10 of MIL-R-19A pro­
posed Military Specifi­
cation.

iCT 'ONIC DESIGN • May 1, 1957

TYPE "Z"

LOAD CELLS

either type is mi
lion of these tiny potentiometers have been put to use 
in the past eight years.

derivi 
mperi 
:his ti

isistor 
tories 
nsisto 
sr cen

MIGHTY
TINY

resistor is temperature stable up to this value.
Resistance is varied by changing the force ap­

plied to a small tablet or “Z” cell .125 in. diam. x 
[156 in. thick (Fig. 1). When the resistor is ad­
justed to its final in-circuit value, the socket head 
■crew in the resistor end can be filled with cement 
Io prevent tampering. Because of the high coeffi- 
lient of friction between the set screw and the 
pressure cell no additional locking mechanism is 
leeded to hold the set screw in place (Fig. 2). The 
Resistor should find many applications in precision 
■uipment where temperature stability and the ac- 
■iracy—with the added advantage of adjustability— 
Be desired.
■ For further information on this adjustable resistor 
Hirn to Reader’s Service Card and Circle 26.

CONTROLS and RESISTORS 
CLAROSTAT MFG. CO., INC. 
DOVER, NEW HAMPSHIRE

In Canada: CANADIAN MARCONI CO., LTD., Toronto 17, Ont.

Fig. 2. Resistance is va­
ried by turning socket 
head screws which 
change the pressure on 
the “Z" load cells.

These CLAROSTAT miniaturized controls (U.S. Pat. No. 
2,706,760) in both stabilized composition-element and 
wire-wound versions, are mass-produced so that they 
are now available when wanted and at the price you 
can afford to pay.

Series 48M (stabilized composition-element) is smaller 
than a dime. Series 49M is the size of a penny. Yet



A. Mandell* and W. G. Madison
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known lamming
figure of merit for the radar.

Boston Research Lab 
Avco Mfg. Corp., Boston, Mass.

Jamming Figure of Merit 
for Radar Designers
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RADAR jamming and electronic countermeas­
ures are almost as old as radar itself. The re­

cent publicity given to the new B-58 Bomber, the 
Hustler, stresses the number of black box electronic 
countermeasures systems carried on board for de­
fense against radar equipped fighters or ground 
radar controlled defensive positions. This publicity 
serves to indicate that the radar designer must con­
cern himself with the antijam capabilities of his 
equipment as well as its detection capabilities, for 
one without the other is useless for a military radar.

To determine a radar system jamming figure of 
merit expressed in nautical miles from the radar sta­
tion to the jamming target has required prolonged 
and arduous calculations by the design engineer. 
The hand calculator shown here was designed to 
eliminate slide rule calculations. A few simple scale 
settings gives the distance at which the signal 
energy received at the radar is large enough to 
show through the jamming noise.

The original longhand and the new calculator 
methods for arriving at R„t are shown side by side, 
for comparison. Given a hypothetical radar in a 
hypothetical jamming situation with the following 
characteristics, we may arrive at a figure of merit:

Copyrighted hand computer 
for calculating the range at 
which a radar target signal 
will appear through the tar­
get’s jamming noise. This 
range, given in nautical miles,

6.285

Exti

Set 43 on GR scale op­
posite 10s on PR scale

Hold previous settings 
and find 2 on Pj scale

Set 0 on Gj scale oppo­
site 2 on Pj scale

Longhand Solution

Convert GR into a ratio 
43 db = 20,00 = 2 x 10‘

Calculator Solution

Find 10s on PR scale

PR = 10s w
Gff=43 db
P, = 2 w/mc
G^Odb

r = 1 psec
S/N=5

a = 50 meters;

Multiply PrGr 
10® x (2 x 10«) = 2 x 1010

Convert Gj into a ratio 
Odb = 1

Multiply PjGj 
2x1 = 2



Radar eq. Sr

Beacon eq.

PrGr vt

PiGj4T(S/N) meters

p J andell now at B. M. Harrison Labs., Newton, Mass.

Calculator Solution 
Hold all previous set­
tings and find 1 on the 
x scale

= radar transmitted peak power in watts
— radar antenna gain ratio
: jammer transmitted average power for megacycle
= jammer antenna gain ratio
effective target area cross section in square meters 
the radar pulse width in microseconds
= the ratio of signal power to average jammer noise 

power required for 50 per cent detection probabil­
ity. This ratio usually runs between 1 to 5 and is a 
function of the number of radar pulse hits on the 
target per radar scan2. For a radar with a large 
number of hits per scan, say approximately 100, then 
S/N — 1. For a radar with hits per scan 5 then

EC1RONIC DESIGN • May 1, 1957

see what[use of the calculator, he can

Generate 4t (S/N) 
12.57 x 5 = 62.85

rameters must be changed, and by how much. He 
night decide to change t to 2.3 jisec, or PR to 2.4 x 
106 w, or Gr to 46.8 db, or he might alter a com- 

Ibination of these parameters, without recomputing 
Ithe entire equation. For more information on the 
[calculator, write to the company.

An additional advantage of this calculator may 
be pointed out. Let us assume that the designer of 
our hypothetical radar feels that an RB8 equal to 75 
nautical miles is the minimum acceptable. By the

Find Rg, = 48-}- naut- 
mi. opposite 50 on the 
a scale

Fig. 1. RB8, the figure of merit in nautical miles, 
is found at the cross-over point of the radar 
transmitted power and the jammer transmit­
ted power per me curves. The ordinate and 
abscissa are log scales in this illustration.

An examination of equation 4 shows the various radar 
characteristics such as peak power, antenna gain and pulse 
width which are under the design control of the radar en­
gineer. Implicit within the S/N ratio are such other charac­
teristics as the prf, the beamwidth, and the antenna rotation 
speeds.

Another interesting use can be made of equation (4) by 
using it to compare the jamming effectiveness of presently 
operational radars against a particular jammer3. For some 
specific jammer values, a radar operator can calculate the 
reduced range of his equipment as against some other model 
of equipment. It is easy to see which characteristics of a radar 
should be improved to cope with a poor jammer detection 
range. One word of caution—the usefulness of equation 4 and 
the slide rule is for making comparative evaluations between 
radar equipments of different design characteristics, rather 
than an exact quantitative evaluation of the performance re­
sulting from a specific radar design.

To simplify the use of equation 4, the circular slide rule 
calculator shown was designed. The use of this slide rule 
greatly simplifies the solution of Rtt in nautical miles. It is also 
just as easy to assume values for R„ and then determine the 
design characteristics for the radar. In the use of the slide 
ruie, the gain figures for G« and G) may be substituted di­
rectly in the more common db figures rather than antenna 
gain ratio.

The advantage inherent in the use of this calculator may be 
clearly seen if we take note now of the basic equation 4. We 
see immediately that the two gain factors (Gr, GJ must be 
expressed as a ratio rather than db. Another disadvantage 
to the use of the equation directly is the inconvenience of the 
unit in which Ro is expressed. R„ comes out in meters in­
stead of nautical miles.

The authors felt that this carrying of constants, working in 
inconvenient units, and taking of roots is at best rather messy 
and may lead to gross errors of computation as well as un­
necessary consumption of time. They feel honor bound to 
point out that, working independently with slide rules, they 
rarely if ever arrived at the same value for Rtt on the first try.

Life does become somewhat more livable if it is desired to 
determine some of the other parameters, say S/N, since there 
is no square root to contend with:

1. Volume 1, Radiation Laboratory Series, Chapter II equations 3b and 4.

2. This data from an unpublished paper on detection probability by 
N. Slawsby.

3. For a rigorous mathematical derivation of equation (4) see Proceedings 
of the I.R.E. December, 1954, U. Tiberio, "The Reduced Range in a Radar 
Subjected to an External Noise Generator."

A jamming figure of merit can be derived for a radar from 
the well known radar and beacon equations1.

Multiply by t = 1 usee 
1010 x 1 = 1010

Set 5 on the S/N scale 
opposite 1 on the t scale

Find 50 on the a scale

Extract the square root
V7.955 x 10» = 8.92 x 104

Convert meters to 
nautical miles 

Rgg = 48.168 naut. mi.

where Sr and Si are the signal powers received by the 
radar and the beacon respectively in watts.

P = Radar transmitted peak power (watts)
R = Range (statute miles)
a = Effective target cross section (ft2)
X — Wavelength (ft.)
G = Antenna gain ratio
The beacon equation is for one way transmission of 

energy, whereas the radar equation covers transmission of 
energy from a radar to a target and then the return of re­
flected energy from the target back to the radar.

To convert these equations into usable form, it is necessary 
to modify the beacon equation for use as a jammer equation. 
Our beacon equation will now be used to cover a situation 
whereby energy is transmitted from a jammer to a radar. The 
Sb will be relabeled as N for noise since the signal received 
at the radar will now be a noise jamming signal. In the re­
mainder of the equation, conversions of subscript are made 
so that the jammer equation becomes:

PlGjGtX» (3)
N“

where the subscript j and R refer to jammer and radar respec­
tively.

We may now solve for the S/N ratio using equations 1 and 
3 which will just allow for detection of the target aircraft (the 
jammer). This detection occurs at a reduced range which is 
known as the crossover point, Rtt. Referring to Fig. 1 we see 
that as long as the target carrying the jammer remains be­
yond the crossover point in range his reflected radar signal is 
weaker than his jamming signal. Thus, until the jammer closes 
range to the crossover point, he will be effectively self­
screened by the jamming energy he is transmitting.

Finally solving for Ro

F Ti (4)

Longhand Solution 
Generate the quotient 

PrGr _ 2xlOw 
PjGj “ 2 '* 

= 1 x 1010 PxG? X2 <, 
(4t)’ R4

PtGtGt,X2 
(4WV '

Form the quotient of 
steps 7 and 9

5 x 1011 _ ,AO
6.285 x 101 - 7'95c> x 10

' 4TP,GjR„2

Even in this case there are still some rather nasty scale fac­
tors to contend with, and the unfamiliar forms of the parame­
ters are still present. The expression for Rtt lends itself to 
logarithmic interpretation with ease, however. In the hand 
computer multiplicative constants are represented by a scale 
displacement, powers and roots are represented by scale 
compression and expansion, and the entire computation is 
performed by making seven settings.

Multiply by a = 50 m2 
1010 x (5 v 101) = 5 x 1011

Generate 4t = 12.57



pAxO $

SIDE INDICATOR PANEL METERS*

HORIZONTAL OR VERTICAL MOUNTING

MODEL 1135 
2.1-Inch Scale Length

MODEL 1120 
1.2-lnch Scale Length

Save space on crowded panels without sacrificing perform­
ance or readability. Provide same scale length as conven­
tional round meters but occupy only % the panel area. 
Accuracy is held to —2% of full-scale deflection for d-c 
operation (—3% for Model 1120), and —5% for a-c ranges. 
Meters are self-contained, individually calibrated and ready 
for use. Dustproof cases have clear plastic covers. Available 
in a wide variety of standard and special ranges including 
Expanded Scale Voltmeters, VU and DB Meters.
*Pat. Pending ____ ________________________

1" ROUND and V/2" ROUND and SQUARE METERS

Sub-miniature 1" Round Meters have full 90' scale arc with

Representatives in 
Principal Cities

Cable: 
"INTERINST"

scale length of .760". VU, DB and Illuminated Meters avail­
able with external accessory attachment.
Model 150 Round and Model 153 Square l1/^" Meters have 
scale length of 1.322". Tested and approved meters to meet 
Military Specification MIL-M-3823. Model 163 Ruggedized 
Meters tested to meet MIL-M-10304 (Sig.C) are also avail­
able. l1/^" Meters may be obtained in a wide variety of 
standard and special ranges, as self-contained VU and DB 
Meters, and as Illuminated Meters with lamp housing

Write INTERNATIONAL INSTRUMENTS for Engineering 
Data Sheets Describing These Miniature Components

P/2" Ruggedized Meters • 1" and P/2" Panel Meters • P/2"VU, 
DB and Illuminated Meters • Miniature Multitesters • Side Indicators

P.O. BOX 2954, NEW HAVEN 15, CONNECTICUT

NOW AVAILABLE IN 3 SIZES

MAXIMUM ACCURACY 
AND READABILITY 
with MINIMUM WEIGHT 
AND PANEL SIZE

MODEL 150MODEL 100 MODEL 163

MODEL 1145 
2.7-lnch Scale Length

MODEL 153

thingsGROWING BIGGER making

CIRCLE 28 ON READER-SERVICE CARD FOR MORE INFORMATION

30



Brushless Alternator

Brushless Al­
ternator has 
no rota t- 
ing windings.

Operating Theory

The armature or stator is the conventional type 
found in ordinary wound synchronous machines. 
A rotating portion and two duplicate stationary 
portions made up the field structure. Each of the 
stationary parts has a donut shaped field coil 
wound on a tubular steel core. Flux created in 
each core traverses a short airgap into the shaft 
and flows from both ends to a spider at the cen­
ter of the machine.

Supported on the spider is a tube or field shell, 
consisting of magnetic and non-magnetic parts 
brazed or welded together. The magnetic inserts 
become poles of one polarity and the tube poles 
of the opposite polarity. The tube is positioned 
over the spider so that each of the magnetic in­
serts are over an arm of the spider. Flux coming 
up the spider from the shaft enters the insert and, 
just as in any conventional wound synchronous 
machine, crosses the rotor-stator airgap, goes 
around the stator and recrosses to the field at the 
opposite pole. Here it divides and goes axially to 
the outer edges of the tube where all poles of 
this polarity are joined forming a ring (actually 
the original tube). The flux here transfers to the 
stationary iron parts across homogenous airgaps 
to complete the path.

A SMOOTH metallic cylinder is the only 
rotating part of the brushless alterna­

tor. Field flux is generated in stationary iron 
members, by stationary exciting coils and 
the flux transferred via homogenous cylin­
drical gaps to a rotating salient pol 
field structure. Retaining all the advantages 
of a d-c excited salient pole synchronou 
alternator, the rotating assembly has n 
windings, and no sliprings or brushes ar 
required (Fig. 1). By eliminating the rotat 
ing field winding, alternator failure cause 
by high speed is almost non-existent.

Mai 
1327 5 
brush]

exci

uencj 
ntro] 
the

Whe 
otor 
ntrol
e fiel<

Fig. 1. Smooth metallic cylinder which re­
places salient poles. Tests have been per­
formed at speeds up to 60,000 rpm with 
excellent results.
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Exploded view of Brushless Alternator
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Manufactured by Bekey Electric Co., 
1327 S. Main St., Los Angeles 15, Calif., the 
brushless machine can be used as a variable 
speed motor by controlling the frequency 
of excitation of the stationary field coils and 
supplying the stators with constant fre- 
uency power. The power required in the 
ontrolling field coils is only 2 to 5 per cent 
f the rated motor power.
When used as a brushless induction 
otor torque and power output may be 
ntrolled by varying the d-c excitation on 
e field coils, without affecting the current

Fig 2. Speed-Torque 
characteristics of Brush­
less Machine operating 
as induction motor, using 
rotor resistance as pa­
rameter.

drawn by the stators from the a-c power 
line, much like saturable reactors, (Fig. 2).

It may be used as a constant speed motor 
operating from a variable frequency power 
line, by exciting the field coils with the dif­
ference between a standard frequency and 
the power line frequency. The resultant 
motor speed is as constant as the standard 
frequency source. Accuracies of ±0.01 per 
cent may be readily achieved.

For further information on this brushless 
alternator, turn to the Reader’s Service Card 
and Circle No. 29.

PERCENT TORQUE
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MODEL C
2-pole, shaded pole 
AC Induction Type

ELYRIA, OHIO

MODEL O
2-pole Capacitor 
Reversible Type AC 
only (for 6, 12, or 

24 volts)

MODEL D
4-pole, 4-coil shaded 
pole AC Induction 

Type

MODEL B 
4-pole,4-coil shaded 
pole AC Indvction 

Type

General Industries fractional hp. motors 
lead the league for dependability. No wonder 
most leading original equipment manufacturers 
specify GI for standard applications requiring 
ruggedness and economy! Call on the GI team 
for free design consultation service to help solve 
your fractional hp. problems.

Write TODAY for compiete specifications and 

quantity-price quotations I

MODEL F 
2-pole, shaded pole 
AC Induction Type

MODEL A 
2-pole, shaded pole 
AC Induction Type

For any fractional hp. requirement—for prompt 
deliveries - RELY ON GI I

Fractional H. P. Motors 
1/40 H.P. to 1/1100 H.P.

the GENERAL INDUSTRIES



This 
Voltage

Voltage

Maintains 
Filament 
Heating 

at 6.3 * 1%
This is a standard, stock item, voltage stabilizer 
having an input voltage range of 95 to 130 volts 
and a nominal output of 6.3 volts stabilized at 
±1%. Available from stock in 15,25 and 50 V A 
capacities. No need to engineer special circuits 
or design specially tapped transformers to pro­
vide for filament heating at the required 6.3 
volts. These stabilizers will do the job — better 
and usually less costly.
Output voltage stabilization is automatically 
obtained by a parallel combination of a fixed 
capacitance and a magnetic core inductance to 
provide the required variable capacitive current. 

Voltage stabilization is further improved with 
a compensating winding to balance the output 
circuit.

Recovers
Voltage Drop 
or Inductive
Surge Within

l/30th 
second

The many design and performance features of 
Acme Electric stabilizers solve many problems 
caused by fluctuating voltage. Bulletin CVS- 
308, available on request gives full details and 
lists specifications of stabilizers up to 500 VA.

ACME ELECTRIC CORPORATION
905 WATER ST. CUBA, NEW YORK

Ac4nj2_^>ßi±£ lcc£r tc
transformers

CIRCLE 31 ON READER-SERVICE CARD FOR MORE INFORMATION
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Broadband Microwave Amplifier

THE PLATINOTRON is a new type of crossed- 
field vacuum tube used to amplify or generate 

microwave energy. It can be used as a compact, 
highly-efficient broad-band amplifier capable of 
handling high peak or average powers. Suitable 
feedback or stabilizing components enable the 
platinotron to be used as a frequency stabilized, 
self-excited oscillator that operates with high effi­
ciency and high power output.

When used in this fashion the tube is referred to 
as the Amplitron or Stabilitron respectively, by the 
Raytheon Mfg. Co., Microwave and Power Tube 
Operations, Waltham 54, Mass. Mechanically the

platinotron resembles the magnetron but it has two, I 
rather than one external rf connection. Unlike the | 
magnetron it has no resonant circuit nor does it 
have an electron beam of uniform velocity. The 
operating frequency of the platinotron is deter­
mined by external influences such as an injected rf I 
signal, reflections from a mismatched transmission I 

line, or reflections from a high-Q cavity. The tube] 
exhibits bi-directional properties as shown in Fig. 1.[ 

If rf energy is fed into the input connection of the! 
tube, it appears in amplified form at the output con-1 

nevtion. If rf energy is fed into the output, it ap 
pears with no gain and little or no loss at the input. I

The 
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Fig. 1: The bi-directional proper­
ties of the platinotron allow rf 
energy fed into the output to ap­
pear at the input with little loss.

Fig. 2: Oscillator system 
using a platinotron, a 
feedback mismatch in 
the putput circuit, and a 
tunable high-Q stabiliz­
ing system.
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ALTERNATE DESIGN TRUARC DESIGN

Beco Model 410 Drill and Tapper

ion

ALTERNATE DESIGN TRUARC DESIGN

Bell Crank Pivot Assembly Hopper Cylinder Anchor Pin Assembly

nut and

ÉD-M&

CATHODE AND 
HEATER INPUT

Waldes Truarc Retaining Rings Eliminate Machining 
und Parts-Cut Assembly Time on Drill and Tapper

diameter pin, threading and undercutting 
washer. Assembly is quick and sure.

Zone Stale

Woldes Kohinoor, Inc., 47-16 Austei Place, L. I. C. LILY.
Please send the new supplement No. 1 which 
brings Truarc Catalog RR 9-52 up to date.

(Please print)

CHRONIC DESIGN • May 1, 1957

2 Truarc Rings (Series 5100) secure and position end of verti 
cal air cylinder. Rings eliminate extra cost of machining 3

different sizes within a type... 5 metal specifications 
and 14 different finishes. Truarc rings are available from 
90 stocking points throughout the U. S. A. and Canada.
More than 30 engineering-minded factory repre­
sentatives and 700 field men are available to you on 
call. Send us your blueprints today...let our Truarc 
engineers help you solve design, assembly and pro­
duction problems...without obligation.

Fig. 3: Physical appearance of the L-Band 
platinotron, (with anode cover removed).

Company
Business Address

Truarc Rings (Series 5100) in Bell Crank Pivot assembly per­
mit grease hole not possible with cotter pin fastener. Use of 
nuts would have increased machining and assembly costs 
considerably.

The Batchelder Engineering Co., Inc., Springfield, Vermont uses 
4 different sizes of 2 different type Waldes Truarc rings in 
their new BECO Model 410 Automatic Drill and Tapper. Truarc 
rings speed assembly, reduce machining, improve design.

Truarc "E" Rings (Series 5133) replace stop nuts in the Clamp 
Cylinder assembly. They eliminate need for threading 2 rods 
...the danger of cross-threading nuts...and costly rejects 
Truarc Rings cut assembly time and cost.

Name
Title

WALDES

TRUÄRC
RETA1NING RINGS
WALDES KOHINOOR, INC.
47-16 AUSTEL PLACE, L. I. C. 1, N. Y.

WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators anri Dispensers are protected by one or more of the following U. S. Patents: 2 382,948; 2,411,42b, 
2,411,761; 2,416,852; 2,420,921, 2,428,341; 2,439,785, 2,441,846, 2,455.165: 2,483 379; 2,483,380. 2.483,383; 2,487,802; 2,487,803; 2,491 306 2,491 31« 2 509 08) 
2,544.631; 2.546,616; 2,547,263; 2.558,704; 2,574,034; 2.577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection established m fore-gn countries.

SEE THE TRUARC EXHIBIT AT THE DESIGN ENGINEERING SHOW, NEW YORK COLISEUM, MAY 20th TO MAY 23rd. BOOTH NO. 1010 

CIRCLE 33 ON READER-SERVICE CARD FOR MORE INFORMATION

The oscillator system consists of a platinotron, a 
high-Q tunable stabilizing system, and a feedback 
reflection or mismatch in the output circuit (Fig. 2). 
Part of the signal that is amplified through the 
platinotron is reflected by the feedback mismatch in 

[the output circuit of the platinotron, and travels 
through the tube back to the stabilizing system. 
This stabilizing system re-reflects only the energy 

I that is at the resonant frequency of the stabilizing 
■cavity. The system will oscillate only at the fre- 
Luency of the high-Q tunable cavity. With an over- 
111 efficiency ranging from 45-60 per cent, the system 
lias such great frequency stability that it could be 
lised as a source of transmitted power in radar 
■ystems.
I When used as an amplifier a nominal 10 per cent 
Bandwidth is obtainable with efficiency values from 
■)-75 per cent across the tuning range. Pulse widths 
lip to 20 ixsecs duration can be used and phase push- 
ling is about 1/10 that of conventional high-power 
Amplifiers. Power supply regulation and modulator 
«Ise shape are not critical elements in amplifier 
performance. Only a small permanent magnet is 
Inquired, and both the platinotron and its driver 
■nay be operated from the same power supply and 
■adulator.
I] The amplifiers have been operated at L-Band, 
■ Band, C-Band and X-Band frequencies, produc- 
Bg as much as 1.5 megawatts in the L-Band 4.5 
Begawatts of peak power in the S-Band. As an 
Bcillator, the platinotron has been operated at L- 
Band, S-Band and C-Band frequencies and has 
Been used with search radar systems. The bi-direc- 
Bonal properties of the amplifier make it possible 
■ duplex on its input side and use existing radar 
Bplexing equipment. This arrangement allows the 
■iplexer to operate at the power level of the 
Biginal rf driver, even though the system is operat- 
Bg on much higher transmitted peak power levels. 
Be amplifier tubes have also been successfully 
Beaded for high-gain applications. For more in- 
Bm?tion about this broadband microwave ampli- 
Br> fiQ out Reader’s Service Card and circle No. 32.

Whatever you make, there's a Waldes Truarc Re­
taining Ring designed to improve your product... to 
save you material, machining and labor costs. They're 
quick and easy to assemble and disassemble, and they 
do a belter job of holding parts together. Truarc rings 
are precision engineered and precision made, quality 
controlled from raw material to finished ring.
36 functionally different types... as many as 97
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B&A "ELECTRONIC GRADE" CHEMICALS

500

Here are chemicals made to entirely 
new standards of purity— chemicals 
made especially for use in manufacture 
of semiconductors. Metallic and other 
undesirable impurities are held to max­
imum limits as low as one part in ten 
million!

These exceptionally pure B&A “Elec­
tronic Grade” Chemicals have been de­
veloped to fulfill the exacting require­
ments of the electronic industry. It is 
natural that they should come from 
B&A. For Baker & Adamson is Amer­
ica’s foremost producer of laboratory 
and scientific chemicals, and has worked 
in close partnership with the electronic

industry since its earliest days.
Listed here are the B&A “Electronic 

Grade” Chemicals now offered in small 
package sizes. They are readily avail­
able from convenient stock locations, 
together with many other B&A “Elec­
tronic Grade” Chemicals produced in 
bulk for use in TV tube and receiving 
tube manufacture. Additional special 
high-purity chemicals can be custom- 
made to meet your needs.

Write for free booklet! Contains infor­
mation on electronic chemicals for semi­
conductors, tubes, printed circuits; sul­
fur hexafluoride for gaseous insulation;

Baker & Adamson®
Electronic Grade” Chemicals

GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION

40 Rector Street, New York 6, N. Y.

Many other B&A chemi­
cals commonly used for 
semiconductor produc­
tion are available in Re­
agent A.C.S. or other 
high-purity grades.

Offices: Albany* • Atlanta • Baltimore* • Birmingham* • Boston* • Bridgeport* • Buffalo* • Charlotte* • Chicago* • Cleveland* • Denver* » Detroit* • Houston* 
Jacksonville • Kalamazoo • Los Angeles* • Milwaukee • Minneapolis • New York* • Philadelphia* • Pittsburgh* • Providence* • St. Louis* • San Francisco* 
•Seattle • Kennewick* and Yakima (Wash.) In Canada: The Nickel» Oiemicel Campany, Limited • Montreal* • Toronto* • Vancouver* *Complete stocks carried here.
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Temperature Test—Supramica 560 ceramoplastic 
insulation (left) is compared to Supramica 555 
ceramoplastic (center) and Mycalex 410 glass- 
bonded mica (right)—the best previously avail­
able materials with comparable properties.

selenium metal and selenides; metallic 
oxides and salts for ferrite production. 
Lists exact specifications for many 
“Electronic Grade” Chemicals. Write 
for your copy today!
“Electronic Grade” Chemicals for Semiconductors: 
Acetone
Acid Hydrofluoric, 48%
Alcohol Methyl, Absolute (Methanol)

Acetone Free
Alcohol Propyl, Iso
Carbon Tetrachloride *
Ether, Anhydrous
Hydrogen Peroxide, 3% Solution
Hydrogen Peroxide, 30%
Hydrogen Peroxide, 30% “Stabilized" 
Sodium Carbonate, Monohydrate 
Trichloroethylene

CONTINUOUS operating temperatures in exce 
of 500 C cause no damage to Supramica 560, 

moldable ceramoplastic insulating material. Its abi 
ity to withstand extremely high temperatures pro 
ises to free design engineers from many of the fun 
tional limitations imposed by conventional insul 
ing material.

Manufactured by the Mycalex Corporation 
America, Clifton Boulevard, Clifton, New Jerse 
Supramica 560 retains the electrical properties co 
mon to other ceramoplastics. It can be precisi 
molded to very close tolerances and is dimensio 
ally stable during and after fabrication. Because 
a thermal expansion coefficient close to that of ste 
functional or reinforcing inserts may be molded 
without risk of their loosening and causing elec 
cal breakdown.

The specific gravity of Supramica has been 
duced to 2.8, only slightly higher than that of m 
eral-filled alkyds and polyester glass compoun 
Electrical and physical characteristics of the ins 
tor are: dissipation factor at 1 meg—0.0035; did 
trie constant at 1 meg—6.8; loss factor at 1 me 
0.024; volume resistivity ohm-cm—5 x 1013; spec 
gravity 2.8; water absorption, 24 hours—Nil; h 
ness (Rockwell M)—125; thermal expansion 
degree C at 20 C-13 x 10-®.
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at 650 C

75 minutes at 550 C plus 15 minutes 
at ¿50 C Supramica 560 ceramoplastic 
shows no noticeable effect—Supra­
mica 555 has completely cracked 
through—Mycalex 410 has collapsed.

nsulator

Lighter in weight than comparable materials 
ailable, it is a good insulation for relay bases, 
nnectors, tube sockets and many other parts of 
igh temperature components. The combination of 

ter weight and greater thermal endurance is of 
icular advantage in quality components for air- 

me and missile applications. For further informa­
nt on this insulator, turn to Reader’s Service Card

ision molded parts before high tempera­
test are shown at right. Dimensional 

ge and distortion are shown below, after 
cted to 75 minutes at 550 C plus 15 min-

Engineers

Stimulating work Stimulating play
just minutes apart

been 1 
it of m 
mpoun 
he ins 
J5; diel 

t 1 me 
is. Spec 
Nil; 1 
insion
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Dimensional Increase During Test

Mycalax Supramica
555 560

Length 12% 5.5% 0.4%
Width 18% 4.1% No change

This is Honeywell in Minneapolis ... an ideal 
atmosphere for the engineering mind. At work; 
outstanding technical facilities plus the oppor­
tunity to work on today’s most advanced 
electronic projects, a chance to work in a small 
group, guide your own project, get the recogni­
tion you deserve.

And in Minneapolis, just minutes from your 
work, 22 lakes and 151 natural parks. Swim­
ming, fishing, boating ... year-round outdoor 
play for you and your family, good schools, 
theatres and shopping, too!

At Honeywell you move ahead quickly. This 
fast growing company, already world leader 
in automatic controls, has more than doubled 
sales in the last five years, increased its engi­
neering force over 100%. In such a company, 
promotions open quickly. At Honeywell, they 
come from within. You start at a first-rate 
salary and it’s just the start.

Honeywell r«

Career opportunities for:
Design and Development, 
Production and Analysis 
Engineers in:

Ordnance Division:

WARHEADS • INFRARED SYS­
TEMS • TEST AND TRAINING 
DEVICES • THERMAL BATTERIES 
FUZING • CONVERTERS • RECTI­
FIERS • INVERTERS • SONAR 
SYSTEMS • FIRE CONTROL 
SYSTEMS

Residential, Industrial and 

Commercial Controls 

Divisions:

TEMPERATURE, PRESSURE aND 

HUMIDITY CONTROLS e AMPLI­
FIERS • COMBUSTION SAFE­
GUARDS • DAMPER MOTORS 
CONTROL PANELS AND SYSTEMS

MAIL THIS COUPON NOW
Mr. W. D. Conley, Dept. TM20S
Minneapolis-Honeywell Regulator Company 
2753 4th Avenue, South, Minneapolis S, Minnesota 

□ Résumé attached 
Q Send more Information about opportunities at Honeywell

NAME DEGREE

STREET AND NO.

CITY ZONf__STATt
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WANT

GENERATE PULSES

DELAY PULSES

SUM PULSES

DRIVE TRANSISTOR CIRCUITS

CIRCLE 37 ON READER-SERVICE CARD FOR MORE INFORMATION

CFR3Ó

Th< 
vol un

Is thi 
instei 
are ii

A moi 
six dif 
space- 
each ij 
tion o 
are co 
by sid 
doors 
W-itin

construction?

programming equipment . . . available in minia­
turized building blocks.

Send for free data file!

NAVIGATION COMPUTER CORP

1621 SNYDER AVE

Illinois.

ELECTRONIC DESIGN

WIDEN PULSES

REGISTER PULSES

COUNT PULSES

DO BINARY LOGIC

You can do all of these functions with the new
integrated line of NAVCOR transitorized pulse

1 ' >

PHILADELPHIA 45, PENNA , HOward 5-7700
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Here Mr. Wells is shown at the attractive console of a cabinet composed of
many basic modules. Assembly was accomplished using only a screw driver.

Designing

with Modular Enclosures

THE MODULAR cabinet has the advantage that 
it involves no packaging development cost and 

saves time when used for prototypes to prove out or 
demonstrate the feasibility of a design. It can also 
be used for production runs in limited quantities;
and, if the appearance and general design proves 
completely satisfactory, the modular package can 
often be put into full production at substantial time 
and cost savings. Some typical modular units and 
combinations are illustrated here. Those shown are 
manufactured by Elgin Metalformers Corp., Elgin,

In an interview with electronic engineer James
G. Wells, who with Samuel K. Frankel was instru­
mental in developing modular cabinets at Elgin
Metalformers Corp., answers to pertinent design
questions were obtained.

What general rules govern the use of modular

Modular packaging is useful in meeting the prob­

lem of a very fast development and research pro­
gram. The packaging must be so flexible that it 
can be expanded or contracted at will to meet 
frequent changes in design. Periods of thirty to 
ninety days are frequently required to produce a 
custom cabinet for equipment from the time of 
conception to delivered units, ready for an engineer 
to insert his gear. With a modular system that offers 
flexibility and a highly versatile selection of parts 
and components that can be shifted around with 
the change of engineering design, trend, or practice 
economy in engineering planning is facilitated.

Another advantage of modular cabinet construe 
tion is that the modules are small to handle an 
make for economy of material handling. Also 
modular cabinets can be readily “plugged’ int 
other modules to complete a system, and un 
plugged” for moving. This feature reduces th 
maintenance and service problems.

The modules, being small, can go through th 
standard 30 inch doors and areaways which ar

May 1, 195



product design completely packaged: 1 the end

This triple-unit control console assembly demonstrates
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A modular rectangular upright rack. It is available in 
six different sizes from 4O’/4 to 70 in. of vertical panel 
space—which is available on the front and back sides of 
each rack. On this installation a drawer and a combina­
tion of various steel formed panels are shown. The racks 
are completely modular and can be bolted together, side 
by side, by removing the side panels. One piece hinged 
doors covering the entire front or back are also available. 
Writing tops ¡can also be installed.

There is a break-even point on cost. Where the 
olume required is no greater than what would

at it 
meet

constitute a reasonable order for the modular cabi­
net manufacturer, custom cabinets cannot gener­
ally be produced more cheaply. This is in part 
because much of the tooling can be written off 
against many orders and need not be applied to a 
specific order only. The same dies can be used for 
many customers’ cabinets. Also, special design and 
engineering cost is avoided. Such costs for a custom 
cabinet design would have to be written off against 
the number of units involved.

use of the product; 2. the environment under which 
it will be used; 3. and most important of all, the 
overall circuitry of instrumentation to be included. 
All of these factors taken together will determine 
the approximate volume, shape, and dimensions of 
the package.

Not only should some advice from the mechani­
cal engineering group be sought but also advice 
from the sales group to assure that the eventual 
design will meet customer demands. Next step is to 
investigate modular cabinets available on the mar­
ket. If quantities required are small to start with, 
modular cabinets should certainly be considered. 
Their use in such instances will almost always result 
in substantial savings. This is because they elimi­
nate a heavy investment in design and development

igh th( 
ich ari

one of the countless variations possible when combining 
modular components. Here dummy front panels are shown 
in the turret sections. The chassis slide out easily by using 
a chassis guide kit. Three side panels may be removed 
and several more units added to the assembly to enlarge 
and expand a system at any future time. The front sections 
illustrate the use of several types of chassis and panel 
drawers, and plain formed panels. All the hardware shown 
is stock. With casters, the units are easily moved around. 
The come-apart feature of a system of this kind offers a 
solution to the shipping problem. Ample outlets are built 
to facilitate interconnecting cable plugs, etc. Only mo­
ments are required to lock the units in place upon installa­
tion.

An assembly using three rec­
tangular upright frames with 
one pair of side panels for the 
rear section, two frames with 
drawers, and one center sec­
tion writing top for the front 
section.

;ineer 
offers'

normally used, thus avoids knocking out holes in 
doors or taking out sections of windows to bring 
large consoles or system cabinets into the place of 
use. Using the modular concept, it is possible to 
vary the design at will to fit a particular space situa­
tion without going to large additional designing 
expense and special tooling cost.

In such areas of activity as the computer field, 
where many like circuit units are employed, modu­
lar cabinet design is particularly applicable.

Is there a cost saving by using modular cabinets 
instead of those of custom design? What factors 
are involved?

How would a design engineer go about selecting 
a modular cabinet to fit his particular design?

There are several factors which an engineer must 
consider when his project has as its ultimate end a
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Basic frame assembly for sloping-panel console 
module element, showing details of construction.

Possible triple-unit control console as­
sembly, using three sloping-panel con­
sole units as frames for the back 
section. Drawers and doors shown may 
be re-arranged, or different sizes can 
be selected as desired.

A television and audio monitor console 
assembled from standard basic units.
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Basic frame of Equipment-Drawer Com­
partment showing “cradle ' slide installed. 
The sliding cradle takes a chassis or drawer 
up to 17 in. wide. The case-slides are ad­
justable in 1 and V* in. steps in height. 
Holes are on standard Universal centers 
for communication panels and are sized 
to take the Tinnerman fastener system.

Single equipment-drawer compartment with 
a turret assembly to make a low sil­
houette console. The top panel of the com­
partment has been removed and the turret 
mounted over the opening by means of 
standard joining channels. The 19 by 10y2 
opening will easily take a 13 in. depth chas­
sis. The turret is reversible so that the 7 in. 
opening may be presented to the front.

B 1
Beni 
B1

1 • I

a«! dn

this product identity with modular cabinets withou 
too much cost. For instance, one can have a specia 
paint color, different type hardware, or chroma 
stripping. Such changes will add cost, but in man 
cases it may be w orth the additional expense il 

order to get the special effect required. One shoul 
consider as a designer, however, whether the add! 
tional cost involved in getting this product identin 
is offset by the advantages obtained.

hived? 
tom is 
torn sh 
In wl

be varied, but a variation from standard high qual­
ity hardware does cost extra. However, it can be 
had readily in accordance with special require­
ments.

When should a designer often refrain from use of 
modular construction?

Sometimes when it is particularly important for 
a company to have product identity which is singu­
larly theirs. However, it is not impossible to get

of the package. Checking catalogs of the modular 
cabinet manufacturer will help determine if re­
quired cabinet features are available in such design.

Does the fact that modular cabinets have extra 
holes that are not being used, and that certain 
facilities are provided that may not be fully utilized, 
increase the cost of such cabinets to a manufac­
turer?

No. Because, as a mass-produced item the overall 
tooling of these features is divided among a large 
quantity of cabinets over a long period of time.

What, if any, custom features can be provided 
without added cost?

Changes in height, width or depth of the modular 
cabinet can be made economically, but at some 
additional cost, as long as standard tooling can be 
used. As an example: To change the width, the only 
pieces that would have to be changed are the four 
cross strut pieces used in the frame. The doors, for 
instance, can be made any size without changing 
the tooling. EMCOR Flexible Electronic Enclos­
ures, as designed, follow standards established by 
RETMA, Western Electric and the furniture indus­
try. The overall height and finishes used are based 
on standards of the furniture manufacturers. The 
standard cabinet is based on a 19 inch panel width, 
but cabinets are also available to other standards, 
such as Naval Standards—21 inch, Telephone Stand­
ards—23 inch, and the Communication Standard for 
large paneling—24 inch.

Con one have a selection of hardware or must a 
designer accept standard hardware?

Hardware is not of EMCOR manufacture. It can
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Silicon" Rectifiers win
in grueling use tests

City.

CARD FOR MORE INFORMATION

that information do you need from a design en- 
ineer in order to give him the kind of a cabinet 
ackage that he requires?
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you can be SURE ...if it's

WESTINGHOUSE ELECTRIC CORPORATION
F. O. Box ME, Pittsburgh M, Pa.
Please send me data on the new Westinghouse WN-5082 
Silicon Diode.
Please send me data on other Westinghouse Silicon Diodes. 
(Describe types or applications)_____________________

Sloping-panel console unit with writing top at­
tached. The ball-cornered side panels on the 
top are removable and the same mounting 
holes are used for fastening to other tops, or 
equipment/drawer compartments, in multi-unit 
assemblies. A work top is shown in the 19 x 14 
in. well space. This space has side-mounted 
angles with universal hole-mount centers to ac­
cept any communication type panel or instru­
mentation.

THE problem: Use six (6) Westinghouse 5082 diodes in a 
3-phase full-wave bridge for an arc welder — the most rugged, 
most challenging application that can be found. See how they 
stand up under this rigorous duty cycle, high short-circuit peaks, 
alternate heating and cooling, and transient voltage spikes. 
Compare the performance with other types of rectifiers.
THE performance: Hundreds of these arc welders are today 
successfully performing for satisfied customers. Over 100,000 
grueling duty cycles in industrial use have proved the value of 
Westinghouse Semiconductor Department’s High Power Labo­
ratory where this application was pretested round-the-clock 
with 35,000 duty cycles.
the conclusion: Westinghouse Silicon Rectifiers provide im­
portant advantages to builders and specifiers of rectifier assem­
blies . . . improve equipment design and operational efficiency 
with:

• More power in less space • Higher temperature operation
• Lowered installation costs • Unlimited life span
• Minimum maintenance expense • Reduced power loss

G«t th* facte Erst hand!
The coupon will bring you complete engineering experience ... 
suggested circuits... positive proof of new reliability, efficiency 
and economy.

AA^stinghouse
CIRCLE 3S ON READER-SERVICE
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The amount of instrumentation involved, panel 
pace needed, and cubical area required for the 
lectronic circuitry and other equipment to be in- 
hided. This latter might involve equipment not 
"echanically linked to the panel instrumentation— 
uch as blowers, power supplies, and termination 
bards.

Also, it is desirable to know whether the equip­
ment is to be operated intermittently or continu- 
wsly, whether automatic, or with an operator or 
herators. Does the operator stand up or sit down, 
|nd what other human engineering aspects are in- 
plved? Is there a floor space problem? How much 
bom is available for the equipment and what is the 
bom shape?

I In what way, if any, is it necessary for the cab- 
ktrv to match other equipment along side of 
Rich it may be employed? What is the general 
Kect desired in the office or area where the equip- 
knt is to be used? In what manner might the de- 

Kn require expansion or contraction at some later 
ke- -such as horizontally, vertically, in depth ,etc? 

I Under what illumination conditions will the 
kuipment be operated? For instance, for high over- 
kad illumination, eye fatigue in reading meters 
■sht make it desirable to slant the meter panel 
■ avoid glare. The modular cabinet manufacturer 
■uhl recommend an arrangement which would 
k^ t this problem. The modular assembly design 
kid assure that all such factors that are important 
■the designer would be taken into account.



ELECTRONICS IN BRITAIN

The expert choice
medium
power,
high
fidelity

EL84
COI

6.3V, 0.76A

ELECTRONIC TUBES

Mullard

The British Electronics Industry is making 
giant strides with new developments in 
a variety of fields. Mullard tubes are an 
important contribution to this progress.

For ad 
out th
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In Canada
Rogers Majestic Electronics Limited, Dept. J.E., 
11-19 Brentcliffe Road, Toronto 17, Ontario, 
Canada.

300V 
I2W
300V 
4W

65mA

Principal Ratings
Heeter
Max. plate voltage
Max. plate dissipation
Max. screen voltage

Supplies available from:— 
In the U.S.A.
International Electronics Corporation, Dept.
ED5, 81 Spring Street, N.Y. 12, New York, U.S.A.

THIS SWEEPING power supply, for genera 
purpose laboratory use with traveling-wad 
tubes, delivers an exponentially increasing outpd 

with linearly increasing input. Power is availabl 
from the supply for the helix, collector, anode, ail 
heater, as well as solenoid and blower. Special ovel 
load circuits are included to prevent damage to tM 
traveling-wave tube or solenoid from failures fl 
misadjustment.

The helix-collector supply of this instrument 
manufactured by Alfred Electronics, 897 Comma 
cial Street, Palo Alto, Calif.—employs a non-linJ 
feedback amplifier to provide voltage in the rani 
of 100 to 3500 v. By means of panel controls tl 
supply may be selected to provide any of four t) J 
of output—de, de plus a small sinusoidal 60 (fl 
modulation of helix voltage only, nonlinear amplfl 
cation of an external input signal, or voltage increfl 
ing exponentially with time. Both the amplifl 
signal and exponential sweep can cover the en® 
voltage range or any portion of it. The sweep nl 
be single or recurrent at rates suitable for eith® 
chart recorder or oscilloscope display. I

Known as the Model 601 Sweeping Power Si 
ply, the unit is particularly suitable for variable ■ 
quency operation of backward-wave and sin« 
voltage-tuned microwave oscillator tubes. Oscill® 
tubes having logarithmic frequency vs helix-co® 
tor voltage characteristics will yield linear ■ 
quency output vs time or external input voltag® 
panel voltmeter reads helix-collector voltage I 
frequency) or its logarithm (linear frequency). ■

The anode supply output may be de or modul® 
by either an internal square wave or an ext« 
source. External connection has response from « 
approximately 50 kc and permits feedback of®

e outsi 
standai 
de an<

MULLARD OVERSEAS LTD., MULLARD HOUSE, TORRINGTON PLACE, LONDON, ENGLAND /r ST 
| Mullard |

Eritish high fidelity experts know 

that for medium powered equipment there is no finer tube than the 

EL84. A pair of these tubes provide a power output of 10W at a 

distortion level of less than 1 % while their transconductance value of 
11,300 [/mhos results in exceptional sensitivity. The EL84 may also 

be used for higher powers. For example, two tubes in push-pull will 
provide outputs of up to 17 W at an overall distortion of 4%.

A single EL84 has a maximum 

plate dissipation of 12W. It provides an output of 5-6W for an input 
signal of less than 5V r.m.s. at plate and screen voltages of 250V.

Supplies of the EL84 for replace­
ment in British equipments are available from the companies listed.

Mullard is the Trade Mark of Mullard Ltd., and is registered in most of the principal ccuntries of the world.

CIRCLE 39 ON READER-SERVICE CARD FOR MORE INFORMATION

Max. screen dissipation (max. signal) 
Max. cathode current

Base
Small button noval 9-pin
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ted oscillator output for automatic amplitude 
ntrol. The heater power source is magnetically 
gulated for stable traveling-wave tube operation, 
e solenoid supply provides well filtered de for 

w focusing modulation.

Specifications

As constructed, the Model 601 Sweeping Power 
pply can be used on a bench; or, by removal of 
outside sheet-metal sides, it may be mounted in 

tandard relay rack. Size is 19-1/4 in. high, 20 in. 
e and 16-1/2 in. deep. Weight is 112 lb. Power 
ut required is approx. 1100 va at 105 to 125 v, 60

men 
mm 
i-lin
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60 
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For additional information about this product, 
out the Reader’s Service Card and circle No. 40.
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HIGH TEMPERATURE
HOOK UP and LEAD WIRE

CABLES WIRESand

LENZ ELECTRIC MANUFACTURING CO.
1753 North Western Avenue Chicago 47, Illinois

CIRCLE 41 ON READER-SERVICE CARD FOR MORE INFORMATION

Can be furnished with nylon jackets, glass braid, lac­
quered, and shielding. Can be incorporated into mul­
tiple jacketed cables to suit your specifications. Available 
in solid colors or striping to meet your code requirements.

Type B 
Type C 
Type D

300 Volts r.m.s.
1000 Volts r.m.s.
3000 Volts r.m.s.

Type LW 
Type MW 
Type HW

600 Volts r.m.s.
1000 Volts r.m.s.
3000 Volts r.m.s.

CONSULT LENZ FOR ALL YOUR 
ELECTRONIC WIRE AND CABLE NEEDS
In Lenz, you will find a dependable, experienced organ­
ization that will cooperate with you in the production of 
wires and cables to your requirements. Its high quality 
standards, intimate knowledge of the industry's needs 
and extensive facilities for wire insulating and cabling 
make Lenz an ideal source for all your wires and cables.

This wire can be furnished in various jackets or shielding, 
and can be incorporated in multiple conductor cables. 
Available in solid colors or striping and built to Lenz 
unsurpassed standards.

For MILITARY and COMMERCIAL 
END USE EQUIPMENT and 
ELECTRONIC COMPONENTS

Conforming to MIL-W-16878B
Lenz High Temperature Hook-Up and Lead Wires con­
tain thermo-plastic insulation that will retain Its high 
dielectric characteristics over a temperature range from 
-55° C to +105° C.

Conforming to MIL-W-76A
General purpose Hook-Up and Lead Wires for internal 
wiring of electric and electronic equipment, with thermo­
plastic insulation for use at temperatures to 80° C.
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2N356, NPN
2N357, NPN
2N358. NPN
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General
NEW
HI-SPEED NPN
SWITCHING TRANSISTORS
Assures Computer Reliability
Computer engineers long seeking NPN transistors in applica­
tions requiring high current and fast switching will specify 
General Transistor's new 2N356. 2N357, and 2N358 for peak 
reliability.
2N358: As developed by General, a typical switching speed of 
.4 of a microsecond at 300 milliamperes of collector current 
is possible with only 15 ma. of drive current.
The series resistance of these GT transistors, when conducting, 
is ohm*, the nonconducting series resistance is as high 
as 5 megohms with a result that approaches optimum efficiency 
at high current levels.
Computer manufacturers know they can depend on General’s 
engineering and development as well as their quality and 
service. That's why GT is the largest supplier of transistors 
for computers.
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Write for GT’s special NPN Computer Transistor 
Specifications Bulletin.

GENERAL TRANSISTOR CORP.
Jamaica 35, N. Y.—OLympia 7-9700
Cable. Transistor New York

•i•••

• ••• •• 
• •••.
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2N358 CHARACTERISTICS
Parameter Conditions Min
Collector-Base lc=25jua_____ 20V

Voltage_____
Collector Cutoff 

Current___
D.C. Current Gain.
Alpha Cutoff

Frequency___

Suitciting Cnwt y 1-6V lc * 300 Ma

i 2on > 15 Ma
I* » — -o*t !.. - 5 Ma
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Short Course Needed
Typical of comments made were some by Keator 

\lcCubbin, Vice-President of Blaw-Knox Co. He 
made the following observations and suggestions:

The ultimate user is inadequate to cope with the 
maintenance problem of automation and computer 
equipment. A practical short course in instrument 
servicing could be given to users that would take 

Ithe mystery, false glamour and feeling of insecurity 
Lway—a problem that has existed for ten years. 
I Manufacturer’s Reps should be better trained on 
practical trouble shooting in the field.
I Instruction manuals often cover too many differ- 
Imt models of instruments in one volume. A sepa- 
[ate volume on each model would speed servicing. 
Bn alternative, if necessary, would be to code ap- 
■ropriate paragraphs that apply to specific instru­
ments for easy reference. Manuals are generally 
Kequate but confusing.

30 MUCH “down time’

In Conada: 
NATIONAL FINNE CO. OF CANADA

EC TRONIC DESIGN • May 1, 1957

See National at ths DESIGN ENGINEERING SHOW—Now York—May 20-23, Booth No. 837 
CIRCLE 43 ON READER-SERVICE CARD FOR MORE INFORAAATION

■ electronic instruments because of service diffi­
culties. This was the message to designers given by 
speakers and attendees at the Instrumentation and 
Co itrol In The Process Industries Conference at 
Chicago in February. Sponsored by Armour Re­
search Foundation and under the chairmanship of 
V. H. Disney, Manager of Armour’s Electrical En­
gineering Research Department, the Conference 
was obviously held to examine ways of dealing with 
the electronic “monster” that is rapidly infiltrating 
the numerous process industries in the name of 
automation. The two-day conference at Chicago’s 
Hotel Sherman, Feb. 6 and 7, 1957, was primarily 
attended by Process Industry executives. There was 

| a message, however, for electronic design engineers.
It should not be inferred that there is any objec­

tion by the Process Industries whatsoever to elec­
tronics coming in to help solve the industrial con­
trol problems—quite the opposite. They recognize 
the advantages that accrue by using automatic con­
trol equipment for many applications and naturally 

I want to get the most for their money. There are 
I problems presented, however, because there are few 
I if any electronic specialists on the payroll of most 
■ process industries who understand the inner work- 
I ings of the “brains” that control the processes. When 
I anything goes wrong, “down time” is very costly; 
Iso are technicians flown in from the companies that 

■supply the electronic gear.

NATIONAL CAN HELP YOU
reduce unit product cost or improve product 
performance at no added cost. Here’s why: 
You can select the "one best material’* from 
over 100 grades of Phenolite®, Vulcanized 
Fibre and National Nylon—without com­
promise in properties or cost. You can simplify 
production and purchasing with the timed 
delivery of 100% usable parts—from a single, 
reliable source. You gain competitively with 
National’s new materials and grades—the 
direct results of programmed materials research. 
You benefit by calling National first. Check 
Sweet’s PD File 2b/Na, the Telephone 
Directory Yellow Pages, or write Wilmington 
99, Delaware, Dept. B.

JVATIOiVAIr 
VULCANIZED FIBRE CO.

WILMINGTON 99, DELAWARE

IMPROVES PERFORMANCE-KEEPS 
COSTS DOWN. Phbnoliteo, used in 
electrode supporting blocks, offers 
complete resistance to carbonizing. 
Copper-clad Phbnolitb for printed 
circuits cuts costs and improves cir­
cuitry. Shepard tells us: "Phbno- 
lite passed our tests... Reasonable 
price holds our costs down.”

NATIONAL HELPS NEW SPLICER BOND FILM INSTANTLY 
—without disturbing original molecular orienta­
tion. Non-acetate film cannot be spliced satisfac­
torily by conventional methods. So the new 
device, developed by Shepard Laboratories, Inc., 
Summit, N J. uses intense high-frequency heat 
to fuse the film instantly—without "burning” or 
affecting grain, high strength or durability. Side 
result: a superior splicer for all types of film.

TOU FRAMED ME, NICK AND I TOLD YOU ID GET SQUARE. NOW .. " it will be a rarity. Reason»: Newly developed, polyester base motion 
Ami then the film broke! Film breakage—cause of movie audience picture film of unusual strength and durability (duPont “Cronar,”
irritation in the "old days”—is a minor problem today. Tomorrow for example) and better film splicers like that shown here.

Standardize Components
Delays and difficulties in obtaining parts for 
itomatic control and computing equipment, as 
ell as service, adds to production as well as main- 
aiance and repair expense. Standardization of 
lectronic parts and equipment, which would re- 
nce the number of different repair parts to stock, 
ton d help materially. Modular plug-in units were 
iso uggested to help in this regard.



Transformer Design
F2 SERIES

Nomograph —I

WRITE FOR DETAILS IN DATA SHEET FS-5

IN DATA SHEET ES-5WRITE FOR DETAILS

scale, 20 h is read on the

CIRCLE 44 nN READER-SERVICE CARD FOR MORE INFORMATION

Sealed in a corrosion-resistant, 
treated aluminum enclosure, 
this tiny switch is environment­
free; highly vibration and 
shock resistant. It carries 5 
amps, at 125/250 V.A.C. with 
an electrical life rating of 
100,000 operations. Low op­
erating force and small move­
ment differential make it ideal 
for bi-metal temperature, dia­
phragm operated and other 
“feather-touch” devices, while 
small size permits mounting 
singly or ganged in restricted 
space. Rugged and dependa­
ble, it has positive snap action.

New subminiature sealed switch 
is environment-free; mounts 
interchangeably with MS25085

New small basic switch Is 
low cost; directly interchangeable 
with AN3234 Specs

ELECTRO-SNAP
SWITCH A MFG. CO.

4216 W LAKE ST.. CHICAGO 24. ILLINOIS

through 1150 on 
scale.

MODEL EF-3
Single Fol«, Double Throw 
Move. Differential. .004 Max. 
Overtravol, .003 Min.
Uper. Force, 5 to .17 oz.
Release Force, 60 gram
Elec. Life Ratings*

150,000 op». Æ 125/250 V. A.CM 
2.5 AMP.

100,000 ops. @ 125/250 V. A.C., 
5.0 AMP.

50,000 ops. @ 30 V. D.C., 
<2.5 AMP., IND.j 4.0 4MP., RES.)

Amb. Temp., —65° to +180 F.

ELECTRO-SNAP
SWITCH A MFG. CO.

4216 W. LAKE ST., CHICAGO 24, ILLINOIS

The new Electro-Snap F2 
Series snap action switches are 
extra-compact with extremely 
high electrical capacity for 
their size. Mechanical and 
electrical life at 1/32* over­
travel is 150.000 operations, 
minimum, with accurate 
repeatability and constant sta­
bility of tolerances. Self-aligning springs provide contact wiping 
action rare in a switch of this size.

Durable case of special plastic gives the switch an ambient 
temperature rating of —100" to ¿-275° F. or 4-375° F. Avail­
able, at low cost, in three basic models with a wide selection 
of actuators.
SERIES n BASIC SWITCH F2-3: Single Pol«, Doublo Throw
F2-2: Single Polo, Normally Op«n: F2-h Single Pole, Normally Closed

OPERATING CHARACTERISTICS
Elecfrical Rating: 10 AMP. 125/250 V. A.C. 60 cycle»
30V.D.C. inductive and resistive (6 AMP, 30 V.D.C. for Airborne Application) 
Operating Force, 7 to 12 oz. Movemenl Differential. .011 ± ,005
Reset Force, 4 oz. Min. Overtravol, 1/32 Min.
Pretravel, 3/64 AAax.

How To Use The Chart

The Iron Core Inductance nomograph relates 
core size, number of turns, permeability, and in­
ductance. The inductance referred to is that value 
obtained when all losses appear as shunting ele-

Martin Berger, Minitran Corp 
5 Oliver St.

Newark, New Jersey

ments. The value of p referred to is the actual da 
sign p of the core structure, taking into account tM 
effect of air gaps. The p. value is found from mana 
facturers’ curves applicable to the particular matB 
rial and operating condition.

Two steps are required for the solution of a proB 
lem, the L/y scale serving as an intermediate refea 
ence point.
Example No. 1. How many turns would be requiia 
to obtain an inductance (L) of 1.5 h on an EI-6B 
square-stack core, assuming an expected permeal) 
ity of 10,000?

Laying a straight edge from 1.5 on the B side 
the L scale through u = 10.000 on the p scale, 
crosses L/p at O.15xlO 3. Laying the straight ed 
between this point (0.15 on the L/p scale) andt 
El-625 mark on the single-stack core scale, it cros: 
the turns scale at 220 on the B side.
Example No. 2. An F-12 square-stack choke is to 
airgapped because of d-c considerations. It has 4( 
turns and an expected design permeability of 11 
How much inductance will it have?

A straight edge from F-12 on the square-stt 
core scale through 4K on the A side of the tu 
scale crosses the L/p scale at about 0.18x10’ b L 
ing the straight edge from this reference po

THIS Iron Core Inductance nomograph is in­
tended for use in designing small audio trans­

formers and filter inductances. It is the first of a 
series of five transformer design nomographs that 
will appear in Electronic Design. It is meant for 
practical use and therefore assumes ordinary meth­
ods of construction. Where core sizes are given, the 
following is applicable.

For laminated structures of flat stampings, a 
square stack is implied; a stacking factor of 0.9 is 
already taken into account. The reference numbers 
to the laminations given are those of Allegheny- 
I ,udlum.

For the toroids, nomenclature used is Magnetic 
Metals’ case numbers, with a stacking factor of 0.9 
taken into account.

The user of the nomograph is not limited to the 
core sizes shown. For other core sizes, it is necessary 
only to solve, by normal calculations, the particular 
problem represented by the nomograph for the un­
listed core. The resulting data can then be entered 
on the nomograph for permanent use.
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Pulse Generator 

Programmed

This generates and controls a wide variety of in­
stantly adjustable pulse programs of variable word 
length, variable word spacing, with variable pulse 
delay time, and variable pulse width. It includes a 
self-contained power supply and separate audio 
oscillator output It generates sine wave or pulses 
of continuously variable period from 8 to 100,000 
nsec, word length variable up to 64 digits. Switch 
control of internal or external sync is provided with 
12 separate sync outputs available at front panel.

The pulse generator allows set-up of an independ­
ent pulse train of up to 24 pulses either positive or 
negative-going, direct or time delayed by switch se­
lection. Direct pulse width, delayed pulse width 
and delay time may be continuously varied from 1 
to 150,000 usee. Designation is Model 612A.

Wang Labe. Inc., Dept. ED, 34 Hurley St., Cam­
bridge 41, Mass.
CIRCLE 46 ON READER-SERVICE CARD FOR MORE INFORMATION

Transistor Amplifier 

Plug-In

The Model 196 transistorized amplifier is a high 
gain, low-power, plug-in type amplifier designed 
for servo and audio applications. The unique fea­
ture of this amplifier is its gain stability over a range

46

New Products

of operating temperatures from —55 to +55 C.
This stable gain is achieved through de feedback 

to stabilize the operating point, and ac feedback to 
achieve broad band-width, high input impedance 
and good wave form.

Two models of this transistor amplifier are avail­
able: Model 196 shown above is equipped with 
germanium transistors, suitable for environmental 
temperatures from —55 C. to +55 C. and Model 
198 using silicon transistors for environmental tem­
peratures from —60 to +125 C.

Taber Instrument Corp., Dept ED, 111 Goundry 
St., N. Tonawanda, N.Y.
CIRCLE 47 ON READER-SERVICE CARD FOR MORE INFORMATION

High Frequency Scope

50 me

Six modular plug-in units permit an oscilloscope 
frequency response ranging from de to 50 me in this 
system. The oscilloscope has a direct-coupled three- 
stage balanced distributed Y-amplifier and high­
speed sweeps that can be driven at a repetition rate 
of 250 kc.

The calibrated sweeps range from 0.02 sec per 
cm to 0.01 p,sec per cm in 20 variable steps. Pulse 
rise time is 7 milli-jisec, and sensitivity ranges from 
0.2 to 200 v full scale. The oscilloscope system is 
composed of six interchangeable units: the indica­
tor, Y-amplifier, sync and sweep assembly, high 
voltage power supply, sync and sweep supply and 
the Y-amplifier supply.

Allen B. Du Mont Labs., Inc., Dept. ED, 750 
Bloomfield Ave., Clifton, N.J.
CIRCLE 41 ON READER-SERVICE CARD FOR MORE INFORMATION
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Discharge Varistors 

For Inductive Surges

Referred to as the 9RV3A assembly, this resist« 
is manufactured as a family of ready-mountf 
groups of one to four varistors connected in series i 
in parallel. The 3-in. disks, which range from O.Oi 
to 0.375 in. thick, are bracket-mounted on a hoi 
zontal insulated bolt with a spring lock washer' 
provide contact pressure. The Thyrite addition su] 
plements the 6-in. assembly designed to prote 
motors, generators, lifting magnets, magnet 
chucks, solenoids, relays, large coils, etc., again 
high inductive surges resulting from sudden inte 
ruptions of inductive currents.

General Electric Co., Dept. ED, Metallurgic 
Products Dept., Detroit 32, Mich.
CIRCLE 49 ON READER-SERVICE CARD FOR MORE INFORMAL

Germanium Diode 

High Conductance

This gold bonded germanium diode, Ty 
DR385, features extremely high forward condu 
ance, and at 10 ma the voltage drop is control! 
between 0.34 and 0.37 v. The reverse characterist 
of the DR385 at 10 v is 1 meg, with a peak inve 
voltage of 60 v. It exhibits fast transient respon 
Similar diodes can be offered fully tested to in 
vidual recovery conditions.

Radio Receptor Co., Inc., Dept. ED, Germanil 
and Silicon Products Div., 240 Wythe Ave., Bro< 
lyn 11, N. Y.
CIRCLE 50 ON READER-SERVICE CARD FOR MORE INFORMAL
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MATIC

ARMATI

Short circuit will not damage supply, 

B Full current may be drawn at any 
voltage from 2-36 volts.

WRITE FOR SPECIFICATIONS ON 30 
AND 50 AMP. MAGNETIC SUPPLIES.

Pressurized Connector

For High Altitudes and Speeds

When this DPS connector is mated, it is sealed 
about the insert faces with a specially designed 
rubber seal. This seal is encased in the —34 shell 
so that the step down design of the mating —33 
shell seats into and against it when mated. In addi- 

ition to this feature, the —34 pin insert shell en­
closes a monobloc silicone insert which is designed 
in such a way that the tightening of the junction 
shell over the back of the insert effects a compres- 

Lion seal around the wires that have been inserted. 
¡These connectors are available in 4 different sizes 
¡with several insert arrangements for each size.
I Cannon Electric Co., Dept. ED, P.O. Box 3765, 
lerminal Annex, Los Angeles 54, Calif.
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Ferrite Isolators 

4600 to 9600 Mc
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% ACM of

VOLTAGE 
REGULATED

MODEL
KM 236-15
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Output voltage within 0.5% during 
recovery time for line transients 
105-125 volts.

TUBELESS

KEPCO LABORATORIES, INC.
131-38 SANFORD AVENUE * FLUSHING 55, N.Y. • INDEPENDENCE 1 - 7 0 0 0

1er 1
1 SU] 
rote

. 71 
ondul

Five ferrite isolators make up this new line. All 
re non-metallic magnetic materials, which in- 
rease the reliability of microwave equipment by 
rotecting the microwave power source against en- 
rgy reflections from transmission line or antenna, 
ype FD-1037 is 3 in. long, has a frequency range 
pm 8500 to 9600 mc, a VSWR of 1.13 to 1, aver­
se power 100 maximum with peak power of 125 
k max, provides a minimum isolation of 25 db and 
rcasions a maximum insertion loss of 1 db. Char- 
iristics of Model FD-1013 are: length, 2 in., 

nency range 8500 to 9600, average power 100 
s max, peak power 100 kw max, isolation 10 db 
insertion loss 0.6 db max. FD-977 is 5 in. long, 

ers at 5400 mc, handles an average power of 
and peak power of 125 kw, and provides 15 db 
ition with 1 db insertion loss. FD-962 has a 
uency range of 7100 to 8000 mc, handles 20

introll 
cteristl

Tximum average power, provides 35 db isolation 
jd occasions 1 db insertion loss. Frequency range
I FD-963 is 4600 to 5000 mc, average power 20 w, 
Wion 25 db, insertion loss 1 db. Frequency 

c inveì 
respon 
to in

rnianii 
j., Brot

ige of FD-963 is 4600 to 5000 mc, average power 
w, isolation 25 db, insertion loss 1 db. Type 

D-977 is for airborne weather radar primarily; 
li types FD-962 and FD-963 were developed in 
f first instance for microwave link applications.
Mvania Electric Products, Inc., Dept. ED, 1740 
padway, New York 19, N. Y.
FLE 52 ON READER-SERVICE CARD FOR MORE INFORMATION

OUTPUT VOLTAGE DC: 2-36 volts continuously variable.
OUTPUT CURRENT DC: 0-15 amperes continuous duty.
REGULATION: In the range 2-36 volts the output voltage variation 
is less than 0.5% for line fluctuation from 105-125 volts, and 
less than 0.5% or 25 millivolts, whichever is greater, for load 
variations from minimum to maximum current.
IiPPLE OLTAGE Less than 0.5% or 25 millivolts RMS, which­

ever Is greater.
’ S! PROTECTIO' input fuses on front panel.

OVERLOAD PPOTECTIO An automatic current limiting device 
allows direct shorting of the output terminals without damage 
to the supply.

PJWER REQUPEME’iIS: 105-125 volts, 57-63 cycles.
OuTPJT iER? {NATIONS DC terminals are clearly marked on the 
front panel. Either positive or negative terminal of the supply 
may be grounded. DC terminals are isolated from the chassis. 
A binding post is available for connecting to the chassis. All 
terminals are also brought out at the rear of the chassis. Two 
terminals are mounted at the rear of the chassis to provide for 
picking up the error signal directly at the load. This connection 
compensates for the voltage drop in the wires connecting the 
power supply to the load.
METERS Ammeter: 0-15 amperes, 4" rectangular

Voltmeter: 0-15 volts, 4" rectangular
CONTROLS: Power on-off switch, DC on-off switch, remote error 
signal on-off switch, coarse and fine voltage controls.
PHYSICAL SPECIFICATIONS: Rack panel construction. Panel 
height 12%*, width 19”, depth 17". Color Kepco standard gray 
hammertone. This unit is designed for relay rack mounting or 
bench use. Carry handles are provided.
OPERATIONAL CHARACTERISTICS: This regulated unit consists 
of a ferro-resonant line regulator followed by a magnetic ampli­
fier regulator. The ferro-resonant line regulator furnishes well 
regulated transient free AC power. The high gain magnetic 
amplifier is used to regulate the DC output voltage to compen­
sate for voltage changes in the power unit for varying load cur­
rents. The response time for pulse loads is less than 0.2 seconds.
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“Here’s how General Electric 
helped us lick all our

F d-c problems-but good”
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Wide Band Amplifier

High Gain

‘Maxi

rectifier or other semiconductor devic
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Potentiometer

Low Torque

AXIAL LEAD ^Silicon
adaptaba «L,!!. HgM*

Wherat"lêniead mounting 
versati11- ¡n all
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50 

100 
200 
300 
400

500 

‘Maxi

•‘Maxi

■S mounted with just two sc'ewí

sWO-MOuN’tO M°°sing it<of 
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heat removal tP.gherCur 
performance ^ tuIes.

Basically- models- 
as Ama' I-64

The Model m-395 is a self-contained unit which 
features high gain over a wide bandwidth. It can 
be used as a preamplifier in conjunction with fre­
quency counters, so that signals in the 50 to 100 uv 
region may be counted as easily as high level signals.

The M-395 may be used to augment the power 
output of signal generators as a post amplifier for 
noise figure measurement and as a pulse amplifier in 
nuclear work. Specifications are as follows: Band­
pass 1 kc to 50 me; gain 70 db; input and output im­
pedance 90 ohms; output voltage capability—more 
than 1 v rms and rise time 10 musec.

Instruments for Industry Inc., Dept. ED, 150 Glen 
Cove Rd., Mineola, N.Y.

A 0.003 oz in. torque has been achieved in the 
Model 85151 potentiometer. This 1 in. diam. pre­
cision instrument features a heavy duty 0.125 in. 
stainless steel shaft mounted on miniature shielded 
ball bearings. The shaft may be threaded, have 
milled flats, keyways, etc. Available in resistance 
ranges from 100 to 100,000 ohms, the Model 85151 
has been ruggedly constructed to withstand high 
vibration and acceleration.

Metal alloy windings and brushes are used to 
give positive electrical contact with low brush pres­
sure, maximum protection against atmospheric cor­
rosion, and minimum operating noise.

G. M. Giannini & Co., Inc., Dept. ED, Pasadena, 
Calif.

G-E SILICON Low Current RECTIFIERS cover the field from ’A amp up to 18 ampst... 

really stay on the job... and the price doesn't hurt"

Every engineer who works with d-c power 
supplies for assemblies or components of 
moderate current demand finds a valuable 
source in the General Electric rectifier line. 
G-E Silicon Rectifiers—whether the Axial 
Lead or the Stud Mounting models in single 
cells, or in Stack assemblies with their re­
markable range of current and voltage rat­
ings—are part of our extensive range of

The table on output and performance i ^orh 
* mayures only suggests the range of specificatic 

available. For further data, or exact inf 
mation on rectifiers for your specific nee 
call your General Electric Semiconduc 
representative. Or write General Elect 
Company, Semiconductor Products, Sect 
S2357, Electronics Park, Syracuse, N. L
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REPRESENTATIVE
G-E SILICON RECTIFIER RATINGS

STUD

in
500

Progress /s Our Most Important Product

GENERAL ELECTRIC
CIRCLE 57 ON READER-SERVICE CARD FOR MORE INFORMATION

MV
50 

100 
200 
300 
400

STACKS* **
4JA411F Series 
4JA411A Series 
4JA41 IB Series 
4JA41 IC Series 
4JA41 ID Series

production

LEAD**
1N536
1N537
1N538
1N539
1N540

is now
1N1095

fFor higher currents, G-E High Current Rectifiers 
may be used, or Stacks may be used in parallel.

Maximum Currant— 600 ma @ 150*C Case Temperature 
1500 ma @ 85 C Case Temperature

'Maximum Currant— 250 ma @ 150 C Ambient Temperature 
750 ma @ 50’C Ambient Temperature

"Maximum Currant- V2 amp per fin @ 150’C Ambient Temp. 
1V2 amp per fin @ 85’C Ambient Temp.

STUD RECTIFIERS. Fit them in where- 
ever you need maximum current 
and temperature in minimum space 
with rigid chassis mounting.

INII15 
1N1116 
1N1117
INI 118

NEW... Following

Aäial LEAD MOUNTED c 
tility of G-E Axial T$eetheversa* 
They're easy to . ^ead m°dels.

..

b_
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Test Bridge

Dielectric Testing

Repeat Cycle Timer 

Sequence Switching

These timers are available with cycling times 
from 1 to 24 hrs depending on the motor used. Op­
erating voltages also cover a wide range. Timing 
accuracy is determined largely by the accuracy of 
the timing motor, which in turn is dependent upon 
line frequency or line voltage. When close toler­
ances are called for, chronometrically governed de 
motors maintain accurate speed over a wide voltage 
range. Accuracy of cam setting is nominally speci­
fied as ±6. Timers meet various military specifica­
tions, including provision for radio noise filter where 
desired on d-c units. Materials and finishes are 
either corrosion resistant in themselves, or treated 
to resist corrosion.

A. W. Haydon Co., Dept. ED, Waterbury, Conn.
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This test bridge is designed specifically for meas­
uring dielectric properties of sheet plastics such as 
Bakelite, Teflon and polystyrene, and for analysis 
of the electrical performance of oils and other 
liquids. Designated the type FT-VKB, it can readily 
measure, with appropriate accessories, the dielectric 
constant and dissipation factor of materials in either 
sheet or liquid form. At power frequencies the dissi­
pation factor range can be extended to as high as 
unity by using a small range extension adapter. Ca­
pacitors and similar components can be checked as 
easily as materials.

Design permits satisfactory operation over a wide 
frequency range (50 cps to 300 kc). A balanced 
transformer is provided at the input terminals to 
permit operation with an oscillator or signal gen­
erator having either coaxial or balanced output. 
Accuracy is specified as —1 per cent

Federal Telephone and Radio Co., Dept ED, In­
strument Div., 100 Kingsland Rd., Clifton, N.J.

CIRCLE 59 ON READER-SERVICE CARD FOR MORE INFORMATION
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ARSON COMPANY

■lootronlo Compc 
STACKPOLE 
St Marys, Pa.

c con 
elow 0 
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This is the famous Stackpole 
grade that shrank TV transformer 
size while maintaining high per­
formance. Hysteresis losses were 
about 50% of previous grades. 
Permeability was approximately 
60% higher.

Lmpet 
t com 
¡ronic 
ses ini

combines the electrical characteristics of epos 
glass (NEMA G-10) with the mechanical a: 
fabricating properties of phenolic-paper. The epoJ 
resin impregnated paper-base sheets offer blisl 
resistance, cold-punching ability, low water absol 
tion in a piece 1 x 3 x 1/16 in. after 24 hours 
distilled water. NELCO 130 is available in she 
36 x 42 in., 36 x 48 in., and half-sizes of these shed 

New England Laminates Co., Inc., Dept. H 
481 Canal St., Stamford, Conn.
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Look to Stackpole for the latest ferromagnetic de­
velopments that will set the pace in terms of 
higher efficiency . . . greater electrical and me­
chanical uniformity.

Digital Tape Handler

Sorts and Memorizes

This digital magnetic tape handler consists of 
ten separate identical units, or bins, each with a 
storage capacity of over 8 million bits. Each bin 
normally contains 500 ft of l-in.-wide magnetic! 
tape for 14-channel recording with 200-ppi density 
Decimal sorting rates up to 100 information blockd 
per second are achieved. The handler may also bd 
used as a random access memory requiring less thaij 
a minute for access to any of more than 22 million 
stored alpha-numerical characters. Each bin i] 
equipped with its own recording playback head 
which may be relay-switched to a common output] 

Designated Model 3219, this high-capacity, lovvl 
access-time memory device is used with high speel 
computers, printers, industrial control equipment 
and electronic data-processing systems. Used il 
association with companion products of the saml 
manufacturer, it can sort alpha-numerical inform! 
tion, record it in proper bins, and reassemble it il 
sequential order; it can be automatically coil 
trolled, or print high speed visual printouts.

Other features include dual speeds of 30 to tl 
inches per second, simple threading, automatic stol 
at end of tape, accessibility of components, hiJ 
reliability recording and playback heads, remol 
control, freedom from electrostatic charging, ail 
modular construction.

Potter Instrument Co., Inc., Dept. ED, 115 ('■ 
ter Mill Rd., Great Neck, Long Island, N. Y. I
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grades, new manufacturing and quality con­

trol techniques that will provide tomorrow’s 

TV receivers with Ceramag cores that are 

fully as far advanced as these previous 

Stackpole “firsts.”

ferromagnetics.

And the search never stops

CERAMAG 7 and 7A
Permitted larger picture tubes and 
even higher anode voltages thanks 
to their higher permeability under 
high flux conditions.

Epoxy-Paper Laminate 

For Printed Circuits
R BEHIND 
CTURE..

n iron 
stai on 
excell 
'anent

CERAMAG 5 and 5N
Boosted flyback voltages without increasing 
transformer size. Denser, higher permea­
bility materials with greatly improved tem­
perature characteristics.

ONE AFTER ANOTHER, succeeding 

Stackpole Ceramag developments have set 

higher and still higher quality standards for

CERAMAG 2
The first ferrite used commer­
cially in TV flybacks since Stack­
pole pioneered this application 
in 1946.
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Sylvania Electric Products Inc., Parts Division, Warren, Pennsylvania

LIGHTING RADIO TELEVISION ATOMIC ENERGYhours
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—standard wrap-around 
beryllium copper contacts

—snap-in printed circuit 
beryllium copper contacts

FOR "IN LINE "TRANSISTORS

O built-In polarity Indexing 
Q wrap-around beryllium 

copper contacts

Sylvania offers a new approach to the transistor 
socket designed for the proposed RETMA 
“Class 30” transistor package conforming with 
the 100-mil military grid.

Sylvania sockets, including those for “in line” 
transistors, are molded in general purpose 
phenolic. Beryllium copper contacts are silver 
plated or silver plated and gold flashed.

These socket developments are typical of 
Sylvania’s close co-operation with the industry 
in supplying its up-to-the-minute requirements.

If you have a special socketing problem, a 
Sylvania representative will welcome an 
opportunity to discuss it with you.

Sylvania’s Parts Division also offers complete 
facilities for tube bases, custom molded plastics, 
metal stampings, alloy, clad and plated fine wire, 
wire leads, and custom wire welds. Write for 
complete details. Address Dept. E22S.

IRONIC DESIGN • May 1, 1957
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h new magnetic core, trademarked Hipermag is 
k available for magnetic amplifier reactors, trans- 
Ictors, current transformers and other magnetic 
pees. Hipermag cores are toroids wound with 1, 
Ind 4 mil thick magnetic material. This material 
In iron-nickel (50-50) alloy with a high degree of 
Itai orientation. The characteristics of the alloy 
I excellent temperature stability and a very high 
■anent flux accompanied by low coercive force, 
fee properties include a very rectangular hy- 
■esis loop.
■ipermag cores are tested by the Robert’s Con- 
Bt-Current Flux-Reset method. This method al- 
B the test values to be used directly as constants 
■nagnetic amplifier design. Saturation induction, 
Band remanent induction, Br, are 15,500 and 14,- 
■ for 60 and 400 cy and de. The cores are avail- 
Bin sizes from 5/8 in. to 4 in. inside diam., 3/4 in. 
■1/4 in. outside diam. and 3/16 in. to 2 in. high. 
■§ht is from 2.80 to 2010.0 grams.
■estinghouse Electric Corp., Dept. ED, P. O. 
■2099, Pittsburgh 30, Pa.
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FOR "CLASS 30" TRANSISTORS- 
designed to fit standard military 10O-mll grid

Designated Eccofoam LM, this ceramic foam can 
ie used continuously up to 1600 F. Density is about 

lbs per cu.ft. Foam structure is extremely fine 
U uniform. The foam is supplied to the user in a 
linn resembling damp sand, and is packed or 
Lnped into the cavity to be filled. Complete filling 
K complex volumes and/or the embedment of elec- 
Lnic items in foam is thus accomplished. Other 
Les include thermal insulation and as the core ma- 
Lial in sandwich structures, including radomes. At 
loth room temperature and 1600 F compressive 
Length of Eccofoam LM is above 400 psi. Dielec- 
I constant is about 1.5 and dissipation factor is 
Elow 0.005.
[Emerson & Cuming, Inc., Dept. ED, 869 Wash- 
Bton St., Canton, Mass.
■CLE 64 ON READER-SERVICE CARD FOR MORE INFORMATION

Magnetic Cores
Good Heating Stability

Ceramic Foam

For 1600 Fuse
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The Visicorder, in the short months since its intro­
duction has become the most wanted oscillograph in 
America. Why? Because the Visicorder records at 
frequencies from DC to 2000 CPS, with sensitivities 
that compare to photographic oscillographs. Because

FM-To-Voltage 
Converter

favai 
itional

‘VtskoHar damonstrotors are now based in these Honeywell Industrial Salos Offices: Albuquerque • Altanta • Baltimore • Boston
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Hammond, Ind. • Hartford • Long Island City • Los Angeles • Omaha • Pittsburgh • Philadelphia

demonstration of the 
Honeywell

er. Il 
¡enter

nit is 
lount 
How I

A high-power, broadband sweep oscillator, desig­
nated Model ESG, provides complete coverage fromj 
1,000 to 15,000 mc at 60 cps with a power output of 
from 10 mw to 1 w, with 7 interchangeable micro­
wave oscillator units. The instrument is designed for 
rapid testing of broad and narrowband microwave! 

systems, and components.
Polarad Electronics Corp., Dept. ED, 43-20 34td 

St., Long Island City 1, N.Y.
CIRCLE 68 ON READER-SERVICE CARD FOR MORE INFORMATION!

We're sure, once you've seen the fabulous new 
Visicorder demonstrated, that you'll be as en­
thusiastic as the thousands of others who have 
watched the Visicorder in operation.

St. louis • Syracuse • Toronto, Ont. • Union, M J. • Washington D. C. • Amsterdam, Motherlands • ond more on the way. 
CIRCLE 67 ON READER-SERVICE CARD FOR MORE INFORMATION

These
P avail

Sweep Generator 

1,000 to 15,000 Me

phone now 
or a prove-it-yourself

That’s why we’re inviting you to be the judge.. . 
to call your nearest Honeywell Industrial Sales 
Engineer. * He will set up a Visicorder demonstration 
in your office, plant, or laboratory ... at your con­
venience.

Buffalo • Cleveland • Dallas • Dayton 
Richmond • Son Diego • San FranciscoDartre ♦ Detroit • El Paso 

Seattle

íeter i 
ter 15 
ated 1 
[ghly a 
isuch 
Kin T 
lego 1
ICIE 70

This converter operates on any of the 23 stanc 
ard IRTWG telemetering sub-frequencies from 4C 
to 70,000 cps. A total of 62 different low-pass filti 
bandwidths, from 11 to 3490 cps, are separate] 
selectable if the standard low-pass filter frequent 
is not desired, or the bandswitch may automatical! 
put the standard low-pass filter value in the outpu 
Transistor-powered, servo-actuated corrections ai 
provided for arbitrarily-chosen zero and 100 w 
cent information frequencies. No other adjustmen 
or controls are needed. Designated Model FM-1Û 
the converter features long-term stability th! 
makes unnecessary any correction for componei 
aging, thermal drift or gain variations. Absolu 
accuracy is 0.05 per cent, and dynamic accural 
is better than 0.2 per cent for the life of the equl 
ment. The unit weighs 30 lb and occupies 10-1/21 
panel space on a standard 19-in. rack. Provision! 
made for automatic compensation of wow and fill 
ter components in magnetic tape recording I 
means of associated equipment produced by tl 
same manufacturer. An all-channel voltage-cd 
trolled oscillator, which together with its povj 
supply occupies 3-1/2 in. of panel space, is a] 
available.

Epsco, Inc., Dept. ED, 588 Commonwealth Al 

Boston 15, Mass.
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the stable, direct-reading Visicorder records are re­
producible, and permanent under ordinary usage. 
Because the Visicorder bridges the gap between 
mechanical direct-writing oscillographs and photo- 
graphic-type instruments.

So accept this invitation: Call your nearest Honey­
well Industrial Sales Engineer today. He will arrange 
for you to operate the Visicorder yourself so that 
you can see for yourself how the Visicorder fits your 
most complex recording application.

also ANNOUNCING...
The high-frequency Visicordergalvanometers have 
been redesigned to provide sensitivity improve­
ments as great as 4 times, and a new 2000-cycle 
galvanometer has been added. All high-frequency 
galvanometers shipped after March 15 are to the 
new specifications.
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D-C Micrometer 
For Research Use

TRONIC DESIGN • May 1, 1957

you can si SURE ...if rr's

All core sizes in stock, delivery immediate

1-1/2 i 
/ision 
md tii

Fifteen voltage ranges, from 100 pv to 1000 v, 
0 current ranges, from 100 ppamp to 100 milli- 
mperes, can be read by this improved combination 

||-c microvoltmeter, microammeter and ampli- 
ler. It employs a chopper-amplifier, and a zero- 
|enter indicating instrument which shows polarity 
|n two mirrored scales that cover all ranges. The 
Lit is available in either cabinet or 19-in. rack 
aount models. Output terminals on the front panel 
How the instrument to be used as a low-drift de 
mplifier with up to 80 db gain and very high input 
npedance. On the 100 microvolt-to-10 millivolt

I inge input impedance is 10 megohms; on the 30 
I dllivolt range it is 30 megohms, and on the ranges 
I [ 100 millivolts and above, 100 megohms. These 
I ited impedances are accurate to 1.5 per cent. 
I utput impedance is less than 2 ohms and output 
I oltage is 1 v full scale across 1000 ohms or more. 
I [eter accuracy is 3 per cent on all ranges. Drift 
I iter 15 minutes warm-up is less than 10 pv. Desig- 
I ated Model 203, the instrument is offered as 
I ighly versatile tool for research and development 
Msuch uses as, for example, recorder driver.
Skin Tel, Dept. ED, 5725 Kearny Villa Rd., San 
Wiego 11, Calif.

These hybrid Ts feature high performance and 
f available for a wide range of frequencies from 
p) to 36,000 me, for most waveguides from 3x1 
Ito 0.360 x 0.220 in. O.D. They are precision cast 
hither aluminum or beryllium copper, and are 
Finally supplied terminated in flat flanges, but 
I available on request with special adapters. Op- 
Itional characteristics include broad bandwidth, 
r S W.R., and high isolation.
■Microwave Development Labs., Inc., Dept. ED, 
I Broad St., Wellesley 57, Mass.
rIE 71 ON READER-SERVICE CARD FOR MORE INFORMATION

• Westinghouse Hipermag toroidal cores are 
wound with Hipernik® V. Hipernik V is a highly 
oriented iron nickel alloy of exceptional temper­
ature stability, high remanence and low coercive 
force, making these cores ideally suited to high- 
quality saturable reactors.

• For especially high shock resistance, cores can 
be hermetically-sealed, and their rugged nylon 
or aluminum cases filled with a Westinghouse- 
developed silicone oil. Prevents core damage. 
Minimizes magnetic change due to strains, pres­
sure, shock or vibration. Provides foolproof pro­
tection when reactors are vacuum impregnated, 
encapsulated or resin treated.

A Westinghouse Hipermag specification will give 
you perfectly matched, quality cores in abundance 
—all sizes are in stock for delivery today! Also 
available in a full range are Hipersil® and 
Hiperthin* cores. Call Westinghouse Electric 
Corporation, or write Specialty Transformer 
Department, P. O. Box 231, Greenville. Pa.

•Trade-Mark
J-70797

A large eastern manufacturer reports Westinghouse 
Roberts-tested Hipermag cores have increased 
Magamp* yields from 70% to 95%. Here are just 
three of the many reasons why.

•

• All the quality in Hipermag cores is proved out 
with the exclusive Westinghouse Roberts dynam­
ic tester. This test provides four values actually 
measuring magnetic properties of cores under 
simulated amplifier conditions. Test values are 
equivalent to final core performance in your 
finished reactor.

H-Plane Folded 
Hybrid T

Wide Frequency Range
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RESEARCH MAINTAINS BAKER’S LEADERSHIP IH PRECIOUS METALS 
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To feed an atmosphere furnace correctly, the oxygen- 
free hydrogen should be both pure and dry. Deoxo Catalytic 
Purifiers are widely accepted as the most effective and 
economical way to purify gases. In order to dry the gases 
just as effectively, BAKER has combined the features of 
the Deoxo Purifier with an extremely efficient, automati­
cally operated drying unit. The combination, known as 
the Deoxo Puridryer, allows the furnace to be fed pure, 
dry hydrogen... so pure that it contains less than one 
part oxygen per million... so dry that it has a dew point 
of better than -100°F. AND, no inert gas purging is needed.

The Deoxo Puridryer can also be used with other 
gases, such as* Nitrogen, Argon, Neon and saturated 
hydrocarbons with the same excellent results.

SUPER-SENSITIVE DEOXORj 
INDICATOR measures the 
faintest traces of oxygen 
or hydrogen present as 
impurities in other gases

PRECIOUS METAL RUPTURE 
DISCS, resistant to most 
corrosive agents, provide 
adequate protection for 
pressurized apparatus. Since this machine exactly reproduces the t 

shape in the work piece, it brings to the machini 
of ceramics and other ordinarily unmachinable si 
stances accuracy, freedom of design and reduct 
of cost. A low-cost instrument, it is designed 
machining germanium, ceramics, ferrites and ot 
hard or brittle materials and offers tolerances 
±0.0007 in. Power source for the unit is 115 v 
and water cooling is not required. Bench mount 
pedestal and driver unit is 23 x 16 x 15 in. and 
driver 19 x 16 x 13 in. Weight is under 200 lb.

Raytheon Mfg. Co., Dept. ED, 100 River 
Waltham 54, Mass.
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quirements of MIL-E-4158A, the Type 1570-ALS1; 
automatic voltage regulator is offered for use i 
military or critical industrial applications. Typic: 
applications for which it is suited include those wit 
high ambient temperatures or for portable install) 
tions where mechanical shock or vibration is ei 
countered. Particular emphasis in the design hi 
also been placed on flexibility, ease of maintenanc 
reliability, and long life.

The type 1570-ALS15 automatic voltage regulat 
is normally supplied to handle a maximum of 6 h 
al 115 v with input line variations of ±10 per cer 
A ±20 per cent range connection is also availab 
with a maximum capacity of 3 kva. Accuracy of ou 
put voltage (adjustable over a ±10 per cent rang! 
is ±0.25 per cent for the 6 kva connection. Fil 
quency range is 55 to 65 cy. or from 45 to 55 cy., 1 
selected by a switch.

General Radio Co., Dept. ED, 275 Massachusei 

Ave., Cambridge 39, Mass.
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NITRONEALK) GASGENERATOR 
economically and safely pro­
vides forming gas atmos­
phere for bright annealing 
of tube parts.

This
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Line Voltage 
Regulator

Militarized

Ultrasonic Impact Grinder 

Tolerance of ±0.0007 in.

BAKER A CO., INC.
113 ASTOR STREET, NEWARK 2, NEW JERSEY
NEW YORK . SAN FRANCISCO • LOS ANGELES • CHICAGO
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Toroid Coil
Molded

This series of molded toroids is cased in a mold- 
k compound which has successfully met govern- 
L?nt specifications covering the complete range of 
Les and types. These coils are offered with one to 
Ire sturdy terminals, as required, and have either a 
tear bushing or threaded center to permit easy 
lacking. Q values from 30 to over 250 are available, 
Id inductance values up to 17.5HY are stocked for 
lompt delivery.
|rorotel, Inc., Dept. ED, 11505 Belmont, Hickman 

■ills, Mo.
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Crossbar Scanner

Scans Data Points

data handling and reduction this integratedor

Important Question No. 3
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hitoring device is capable of rapid sequential or 
krammed scanning of data points.
[he Model 200SC1A is a self-contained instru- 
It capable of scanning in response to a contact 
pre 200 points in sequence one point per control 
Ise. The 200 points are arranged in 10 groups of 
[points each. Facilities are provided to automati- 
I skip any group on command, to start at the 
tinning of any of the ten groups, on command, 
■ to automatically stop at the end of any of the 
■ groups. The scanner utilizes the three-dimen- 
■al conductor arrangement of the crossbar switch 
■ lie selections in three coordinates.
■mes Cunningham, Son & Co., Inc., Dept. ED, 
tester 8, N.Y.
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hich company offers 
maximum savings on 
custom-built delay lines?

In delay lines you waste money when you “over-specify.” Avoid the costly pitfalls 
of “over-specification” of custom-designed delay lines by taking advantage of the 
engineering service and lab reports offered by ESC. As pioneer manufacturers and 
specialists in this field, ESC offers complete follow-through on the equipment appli­
cations of fixed and variable delay lines. “You tell us the problem ... we’ll recommend 
the realistic and economical specifications for your delay line requirements.” The 
well-rounded equipment background of the ESC Engineering Staff makes this possible.

1st in sales!
1st company devoted exclusively to the 

manufacture of delay lines!
1st in research, design and development 

of custom-built delay lines!

1st to submit the most definitive laboratory reports 
with all custom-built delay line prototypes!

Exceptional employment opportunities for engineers experienced in pulse techniques.

H 536 BERGEN BOULEVARD • PALISADES PARK • NEW JERSEY
CIRCLE 78 ON READER-SERVICE CARD FOR MORE INFORMATION

ESC CORPORATION



New Products

Ceramic Tetrodes

250 Watt

r ia
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y seal 
than

This line of waveguide-to-coaxial adapters pr 
vides an improved means of joining a waveguii 
to a coaxial system. It permits better packaging 
radar systems and supplies a d-c return for cnstB 

currents. And 180 deg reversal of rf phase may ■ 
obtained. VSWR is under 1.5 over a 30 per ce 
band. There are five models. Model 9900 has a ce 
ter frequency of 2.9 kmc, is used with the 1-1/2 x 
waveguide and is 4-3/4 in. long. Model 9907 I 
a center frequency of 5.6 kmc, is used with t 
1x2 waveguide, and measures 2-1/2 in. lor 
Model 9908 has a center frequency of 6.0 kmc, 
for the 3/4 x 1-1/2 waveguide, and measures 2-3 
in. long. Model 9909, center frequency 9.0 kmc, 
the 5/8 x 1-1/4 waveguide, and is 1-3/4 in. loi 
And Model 9910, 10.0 kmc center frequency, is 
the 1/2 x 1 waveguide and has a length of 1-7/8 
All of these five adapters are available either 
brass or in aluminum.

ELECTRONIC DESIGN • May 1, 19

Canoga Corp., Dept. ED, 5955 Sepulveda Blv 

Van Nuys, Calif.

new 
used

Designated the 4CX25OK and 4CX25OM, eac 
of these external anode radial beam power tetrode 
employ concentric UHF terminals and are of 
ramie and metal construction. The 4CX25OM hi 
a 26.5 v filament, while the 4CX25OK has a 6 v fib 
ment. Both tubes have a 250 w plate dissipatio 
rating.

Eitel-McCullough, Inc., Dept. ED, San Bruni 
Calif.

CIRCLE 81 ON READER-SERVICE CARD FOR MORE INFORMATIO ether 1

Waveguide-To-Coa 
Adapters

2.9 to 10 kmc
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Chis VHF spectrum recorder provides permanent,

Bruni

system, designated as type FT-FBS, consists of 
dgh quality VHF band receiver, which mechani- 
k and continuously sweeps the 30 to 330 mc 
U, and a moving-paper recorder swept laterally 
L recording stylus which visually marks on the 
her all transmissions taking place in the band be- 
swept.

fhe spectrum recorder shows visually the fre- 
pcy of all transmitters in operation in the 30 to 
b mc band, indicating whether the transmitters 
|on or off their assigned frequencies, the amount 
(drift, the time at which drift started and stopped 
[ whether the drift is repetitive. Also shown is 
[bandwidth occupied by each transmitter and 
[ether the transmission is fm, am or video; also 
[extent of the sidebands of modulated carriers, 
I the time during which each transmission occurs 
Budin g repetitive transmissions of short duration 
|h as those of taxicabs. Variations of field strength 
(transmitters at the point of observation can like- 
le be recorded.
federal Telephone and Radio Co., Dept. ED, 
■ Kingsland Rd., Clifton, N.J.

, eacl 
strode 
of ce 
M ha 
I v fils 
ipatio

■ itinuous and simultaneous visual recordings of all 
■emissions in the VHF range from 30 to 330 mc.

IE 83 ON READER-SERVICE CARD FOR MORE INFORMATION

VHF Spectrum 
Recorder

Gives Permanent Record

•E 14 ON READER-SERVICE CARD FOR MORE INFORMATION
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DuPont Compiti» of Ciudi (1956) Limited, p p. Box 660, Montrai, Qtwb«.

SG57-I

Photo at right shows operators inserting 
secondary coils and connecting leads 

to commutators for units like the compact 
Sangamo "GY” Flatpak—a rugged, 

small size dynamotor for mobile radio use.

SANGAMO
Electric Company

Electronic Components Division

SPRINGFIELD, ILLINOIS

Synchro Indicator

Compact

Final assembly operation. Push line 
type of operations contribute substantially 
to overall efficiency and accelerated production 
... aids in fulfilling all delivery schedules, 
even for units like the Type SF below, 
which are built to the most exacting specifications.

IMATK

Now...dependab!e power supply units 
on dependable delivery schedules
Sangamo expands facilities to meet growing demand I

iveguid 

aging
r er 1 
may I 

per cd 
as a cd 
L-l/2 J 

9907 h 
with t| 
in. Ion 
) kmc, 
res 2-3 
kmc, I 
in. loi 

icy, is I 
■ 1-7/8 
either

sda Bb

1 new aircraft synchro indicator Type 26800 can 
used in any electronic system that provides a 
pro output, or in any electrical system in which 
kte position indication is desired. The hermeti- 
y sealed unit, one inch in diameter and weighing 
[than three ounces, meets the military specifica- 
[ I 25540A. The miniature indicator, designed 
26 v, single-phase, 400 cy operation, will operate 

fi many standard pressure transmitters to indi- 
f oil, fuel, hydraulic or water pressure.
fendix Aviation Corp., Dept. ED, S. Montrose,

Sangamo power supply units for the military and 
commercial fields—Dynamotors, Rotary Con­
verters, Generators, Special DC Motors—are built 
to meet your most exacting specifications for quality 
and performance.

And... Sangamo has the facilities to insure 
prompt, efficient, volume delivery to meet your 
production schedules.

circle as on reader-service card for more information

A new 200,000 square foot “controlled condi­
tions” plant, in Pickens, South Carolina is equipped 
with the newest, most modern equipment to utilize 
the latest production techniques in the manufacture 
of these power supply units. This plant is geared for 
full-capacity production for units and components 
for mobile communication equipment. Look to 
Sangamo for your requirements.

formatii



New Products
Antenna Switch

This dummy load wattmeter is composed of b ve a s
tapered fluid elements of molded flbreglas cc der ofHARRISON, NEW JERSEY

ECFR58

■ > S
1 liti
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This transistorized antenna switch automatical

uM make, ßidnJijM

Selects Best Signal
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Perhaps you didn’t know that the 
world-famous alloy Nichrome is pro­
duced not only in The United States, 
but also in 6 Driver-Harris plants in 
England, Ireland, France, Italy, 
Austria, Spain, and in Canada by The 
B. Greening Wire Company. Also, 
Nichrome is a registered trade-mark 
in 55 nations.

At first, fifty-odd years ago, we man­
ufactured electrical resistance alloys 
for furnace elements and domestic

heating appliances only. Today we 
produce 132 different high nickel 
alloys in many different forms and in 
hundreds of sizes, for almost every 
kind of domestic and industrial appli­
cation—of which Nichrome is the 
most illustrious.

Whenever you buy Nichrome, you 
are assured of the unsurpassed and 
unvarying quality which has made 
Nichrome the supreme world stand­
ard for electrical-resistance and heat-

resistant alloys. This uniformly high 
quality, which we jealously guard as 
our most priceless possession, results 
from the technical excellence, the pro­
ductive skill, and the quality controls 
the Driver-Harris craftsmen have 
gained in over 50 years of experience 
— and which are maintained with 
equal rigor in all Driver-Harris plants 
here and abroad. The result is a con­
tinuous benefit to the entire electrical, 
electronic,and heat-treating industries.

*T.M. Reg. U. S. Pat. Off.

selects exposed antennas and assures uninterrupte 
in-flight communications. The antenna switch ai 
tomatically accomplishes two important functioi 
for airborne communications and navigations. Firs 
it automatically monitors an incoming signal, an 
selects the antenna for dependable reception i 
areas where the signal is not uniform or wht 
weather conditions cause severe signal fading. Se 
ondly, the antenna switch performs a memory fun 
tion by automatically selecting for transmission tl 
last antenna used for reception.

Rectangular in shape, the miniature anteni 
switch’s size, including shock mount, is 120 cu. ii 
or 4 x 5 x 6 in. The instrument’s total weight is 2-1, 
lbs. It power consumption is 70 mw. The device o 
erate at 70,000 ft altitude, and is capable of wit 
standing 30g.

Autonetics, Div. No. American Aviation, In 
Dept. ED, 9150 E. Imperial Hwy., Downey, Cal
CIRCLE 87 ON READER-SERVICE CARD FOR MORE INFORMATIC

■
X Nichrome is made only by

) Driver-Harris
COMPANY

Calorimetric 
Wattmeter 

1150 to 1750 Me
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Manufacturing plants also in: ENGLAND • CANADA • IRELAND • FRANCE • ITALY • AUSTRIA • SPAIN

MAKERS OF THE MOST COMPLETE LINE OF ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING INDUSTRIES 

CIRCLE 86 ON READER-SERVICE CARD FOR MORE INFORMATION

struction centered inside a four-foot section 
waveguide. A constant volume of liquid is pump 
through the fibreglas elements and absorbs t 
microwave energy. The temperature difference 1 
tween input and output is measured by a them
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ACTUAL SIZE

DM 15
SIZE
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WHAT iS YOUR CAPACITOR APPLICATION PROBLEM’

LONGER LIFE
POTENT POWER
SMALLER SIZE

EXCELLENT STABILITY
— SILVERED MICA

PEAK PERFORMANCE

WILLIMANTIC CONNECTICUT
• mica trimmer

2.
3.

CIE 89 ON READER-SERVICE CARD FOR MORE INFORMATION
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Decade Counter Tubes

• silvered mica films• ceramic

DM20
DM 15

WITH NEW CRIMPED LEADS

pile and indicated on a remote meter in terms of
¡ilowatts of energy absorbed. The energy is re­
moved by a heat-exchanger, and the liquid re-
Icirculated. A water-tight transit case, constructed
of light-weight laminated plywood and aluminum,
stores the entire unit. The light load element is
readily lifted, attached to and supported by stand­
ard waveguide supporting elements, while the heat NEWS
exchanger and remote power indicator may con-
veniently be located at a distance. The combina-
tion fluid sight gage and standpipe, which pro-
ides for purging the system of air and maintains
atmospheric pressure at the flow output, is de-
tachable, and can be stored with no loss of fluid.
Operation is in the 1150-1750 me range, with a
VSWR of less than 1.15. Power capacity is 1500 w
maximum average, 5 megawatts peak pulse power.

WacLine, Inc., Dept. ED, 35 S. St. Clair St., 
Dayton 2, Ohio.
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High Speed

TftaCc (foan oaut test

S¿-rftcnca S'an- 7fttea ^aeaitCcn^

Designated types 6909 and 6910, these tubes are
ted for 100 kc operation, and are particularly
ited for nuclear and radiation measuring equip-
nt, as well as for other industrial controls where

ere is a great demand for high-speed counting de­
es. Both tubes have reliable operation from 1 to Write for FREE samples and cat-

,000 cy, with low power dissipation at approxi-
alog on your firm's letterhead.

tely 1/2 ma. The glow of the high-speed tubes is

d of 
;las c 
action 
! pump 
sorbs 
rence 
a the

1, I’

early visible, with neon characteristics. The tubes
ve a short resolution time between pulses—on the
er of 5 usee—which permits random counting of 
nais such as those from a geiger radiation tube. ErlllEnco
be life is at least 2000 to 2500 hours.
Sylvania Electric Products, Inc., Dept. ED, 1740
adway, New York 19, N.Y.
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EITlIbIICO
now rated for even

LONGER LIFE!
El-Menco Dur-Mica Capacitors Can Now Assure

You Of Dependable Performance Up To 18 Years!

Not An Extravagant Claim, But A Tested Fact. The latest series 
of rugged trials by El-Menco engineers found El-Menco DM15, 
DM20 and DM30 Dur-Mica Capacitors outlive and outperform 
all others. Under accelerated conditions of D/j times rated voltage 
at 125°C ambient temperature; El-Menco capacitors continued 
to perform reliably after 12,000 hours. Translated into normal 
conditions, this indicates a lifetime of from 15 to 20 years!

MEET ALL ENVIRONMENTAL AND ELECTRICAL REQUIREMENTS OF
BOTH CIVILIAN AND MILITARY SPECIFICATIONS.

El-Menco Dur-Mica DM15, DM20 and
DM30 Capacitors Mean:

In addition to longer life, El-Menco Dur-Mica
Capacitors with tougher phenolic casing assure 
greater stability over wide temperature range.

DM20

Crimped, parallel leads simplify
application in television, printed
circuits, electronic brains, computers,
guided missiles and other civilian
and military uses.

THE ELECTRO MOTIVE MFG. CO., INC
• molded mica

• tubular paper
Arco Electronic». Inc., 64 White St., New York 13, N. Y.

Exclusive Supplier To Jobbers and Distributors in the U.S. and Canada



New ProductsRegulation in less than Uso th cycle

LIGHT-BEAM

ANOMETER

PLUS Pure Sine Wave Power
CURTISS-WRIGHT LINE REGULATOR

• Furnishes 1.4 KVA of distortion-free power.

• Introduces no phase shift between input and output

Toroid Coil Winder

with fewer rejects easier,

better a.c. com«sensitivity

CIRCLE 92 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 95 ON READER-SERVICE CARD

For full information 
please write or wire

Will take 
25 G’s!

• Simultaneously provides additional 4 KVA of ±1% 
olectromechanlcally regulated power.

• Electronically regulates r.m.s. and peak voltage si­
multaneously to ± 1 %.

Electronic Equipment 
Sales Department

The fir¡ 
«lay, a 1 
ly adj us 
lake the 
«rature <

Design 
ith the 
fetors, -

IC'S

Faster recovery time (less than 
cycle, or 330 microsec­

onds) plus the unique ability to 
eliminate line distortion — these 
are the reasons why the Curtiss- 
Wright Distortion Eliminating 
Voltage Regulator has been chosen 
by more and more laboratories 
and production test departments. 
Besides general laboratory use, 
this line regulator provides sim-

more accurate measurement of 
magnetic properties and receiver

puter performance... elimination 
of fast line transient effects. Write 
for details.

ELECTRONIC DESIGN • May 1, 195:
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pier, more accurate calibration of 
meters ... better design of trans­
formers, synchros, motors . . . 
easier testing of such components,

Thre 
leasur

Output of typical electromechanical 
regulator in response to step change in 
input voltage. Average correction rate of 
6v. per sec.

A recording oscillograph so small and light that 
it can be installed inside a missile, record all desired 
information, and be recovered after the flight by 
parachuting or other techniques, has been devel­
oped. Designated 561, it embodies improvements 
over its maker’s previous model, 560, particularly in 
the wider range of recording speeds and the addi­
tion of trace identification. It has 14 channels, a 
magazine capacity of 95 feet of recording paper, 
beam-type interrupter identification, and recording 
speed range of 0.5 to 80 in. per sec. The oscillograph 
withstands constant accelerations above 25 g, shock 
accelerations above 1500 g for 20 milliseconds, tem­
peratures from —65 to +165 F, and altitudes up 
to 100,000 feet. Power required is 28 v de at 12 
amp max. Dimensions are 6-11/32 in. x 5-3/16 in. x 
9-3/16 in. Weight is 15-1/2 lb.

Midwestern Instruments, Dept. ED, Tulsa, Okla. 
CIRCLE 93 ON READER-SERVICE CARD FOR MORE INFORMATION

The “Mid-J et” toroid coil winder reduces the op­
eration of winding toroid coils of very small dimen­
sions to a practical and simple routine. The winder 
provides precise winding control that results in ex­
ceptional uniformity of characteristics. It will effec­
tively wind single and multistranded wires such as 
Litz, Teflon, cotton covered, etc. Other features are: 
automatic core rotation, precision winding, auto­
matic sector winding that allows full control of the 
section of the core wound and a power driven 
dereeler for loading the shuttle and increasing ma­
chine production capacity. Winding speed ranges 
up to 200 turns a minute.

Electro Devices, Inc., Dept. ED, 580 Main St., 
Wilmington, Mass.
CIRCLE 94 ON READER-SERVICE CARD FOR MORE INFORMATION

Output of Curtiss-Wright Distortion 
Eliminating Voltage Regulator from 
same input. Full recovery in 330 
microsec.

Simultaneous two-pan recording of 60 c.p.t. voltage

Here is a new series of light-beam gal­
vanometers that were developed to with­
stand the extremely severe conditions of 
shock and vibration encountered in field 
servicing and testing of jet aircraft.

Through unique folding of the light 
beam, great compactness is achieved 
while retaining sensitivity to the highest 
degree... equal to that of laboratory in­
struments!
These Howell Galvanometers feature 
excellent readability. They are readily 
adaptable to existing instruments. They 
are competitively priced.

SPECIFICATIONS:
Sensitivity to .105 microamperes per millimeter 
Resistances: 20, 100, 500 and 1000 ohms. Short 
period; high speed response. SIZE: ONLY 2.6” 
x 3.62" x 3.615" Sealed construction.

Recording 
Oscillograph

Miniature

I The fi 
I micro- 
pe, has 
freuit. ' 
bistors i 
bore pre 
Iwwnt!

Two b 
rol with

HOWELL INSTRUMENT Company
Fort Worth 7, Texas

ELECTRONICS DIVISION L

CURTISS-WRIGHT
CORPORATION • CARLSTADT, N J.
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Thermistors, with their almost incredible 
¡nsitivity to temperature change, now get 
news column all their own.

Two basic circuits for temperature con- 
rol with thermistors:

Three basic circuits for temperature 
leasurement with thermistors:

with- 
ns of 
i field

The cases in point for the first column 
jmperature measurement and tempera­
ire control.

ature
•eadily 

They

♦du Pout trademark 
|U.S.G. trademark

light 
ieved 
ighest 
ry in-

GARLOCK PACKING COMPANY

The first has a thermistor in series with a 
day, a battery, and a variable resistor. 
8y adjusting the resistor, it is possible to 
nake the relay operate at any desired tem- 
k.iture of the thermistor.
I The second is more sensitive, and has a 
ermistor as one leg of a bridge circuit, a 
ariable resistor in another leg, and a 

plarized relay across the output. Even 
bore sensitive control can be had by apply­
ing AC to the bridge and placing a high- 
lain amplifier between the bridge and the

iLECTRONIC DESIGN • May 1

Makers of Precision Thermistors 
ClkK.uc V6 ON READER-SERVICE CARD

Designers: if you are not already familiar 
ith the tremendous possibilities of ther­
istors, write for details to Fenwal Elec­
conics, Inc., >4 Mellen St., Framingham, 
lassachusetts.

Printed Circuit Coil 
Forms

ideal for wear resistant parts
CHEMISEAL1 NYLON

Printed circuit coil forms and collars, with from 
two to six Berg lugs attached to each coil form, are 
now available. Lugs can be located in any desired 
angular configuration. They are firmly and perma­
nently staked to provide a mechanically strong 
and electrically efficient connection. Berg lugs are 
used because they can be staked to thin or heavy 
wall coil forms of many diameters, to provide com­
pletely reliable soldered joints. Three different 
types of lugs are available; one is dimpled to hold 
the coil form upward before soldering and two 
others can be bent over before soldering. All lugs 
are available in standard hot tin finish. A special 
multiple-strip coil form lugging machine is used 
to assure efficient and uniform staking of lugs. These 
printed circuit coil forms and lug collars are avail­
able in a full range of od’s, id’s and lengths.

Resinite Corp., Dept. ED, 6980 North Central 
Park Ave., Chicago 45, Ill.
CIRCLE 97 ON READER-SERVICE CARD FOR MORE INFORMATION

The first is a battery, a thermistor, and 
I i micro-ammeter. The second, more sensi- 
I ive, has a i hermistor as one leg of a bridge 
I ircuit. The third incorporates two ther­
I nistors tn a bridge, making possible even 
I nore precise temperature differential meas- 
I irements.

U lilted 
States 
G asketThis alignment instrument, containing a sweep­

ing oscillator, calibrated variable-frequency marker 
and fixed crystal-controlled markers, is designed for 
the 10 to 145 me range. The fundamental-frequency 
sweeping oscillator is continuously variable in six 
overlapping bands accurately calibrated on a di­
rect-reading dial. Sweep widths variable to 60 per 
cent of center frequency below 50 me, 30 me, above 
50 me are provided. RF output voltage is 1.0 v rms 
into 70 ohms, AGC’d for ±0.5 db flatness over 
widest sweep and tuning range. The variable 
marker is a birdie “pip” marker generated by a 
separate CW oscillator continuously variable from 
5 to 170 me in six overlapping bands and calibrated 
to ±1 per cent on a separate direct-reading dial. 
Eleven individually switched, crystal-controlled 
pulse type markers at customer specified frequen­
cies over the bandwidth are provided for both 
separate and simultaneous operation.

Kay Electric Co., Dept. ED, 14 Maple Ave., Pine 
Brook, N.J.
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Using 
Thermistors

Sweeping Oscillator 

Complete Radar Alignment

Edited by
FENWAL ELECTRONICS

COMPLETE SERVICE
• Extruded rods, tubing, special 

shapes.
• Custom machined parts.
• Injection Molded parts to speci­

fication.

For bearings, gears, cams, bushings, rollers, 
slides and other mechanical and electro­
mechanical parts where wear resistance is 
essential—and often where no conventional 
lubricants, or no lubricant at all can be used 
—select Chemiseal Nylon (Zytel* 101). It is 
not only the best but the least expensive of 
the standard Nylon compositions.

And this superior Nylon is backed by a 
fabrication service which is more complete 
than is provided by any other organization. 
It offers (1) an almost infinite variety of 
extruded rods, tubing and special shapes for 
your own production of parts, (2) high­
speed, low-cost facilities for custom-machin­
ing precision parts to your specifications and 
(3) large volume injection molding of parts 
for the ultimate in production economy.

Send detailed dimensional drawings of 
parts and quantities required, or write for 
Bulletin N-1056.

United States Gasket Company
Camden 1, New Jersey

ipany
Texos

FIG. 3

FIG. 5



New Products

This amplifier, Type 104, is capable of reproduc-
tion of fast transients and
from 1 to 10. High frequency eparat
±1 db to 2 mcps with resistive loads, and withii

than 300 uufd. The low frequency response is flat ountin
within — 1 db to 1/2 cps with loads greater than 1(X

response owing to 20 ufd output coupling con asily c
ion re

megohms input impedance is available, but in in

CIRCLE 101 ON READER-SERVICE CARD FOR MORE INFORMATICI RCLE 10;

This c

For details, please write:

measurements, and in combination with a dry rectHUGHES PRODUCTS

neb r.
I
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62 ECT

rious 
intact

100 Kingsland Rd., Clifton, N.J.
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HIGH CONDUCTANCE

SILICON DIODES
Instrumentation

Amplifier

1/2 Cps to 2 Mcps

Now, 
at Hughes 

two new
series

First, a high conductance series designed for 
operation up to 150°C and featuring forward 
conductance of at least 200mA at 1 volt, to­
gether with excellent reverse characteristics. 
Like all other Hughes diodes, these are pack­
aged in our famous glass body for complete 
protection from contamination and moisture 
penetration. And like all other Hughes diodes, 
they conform to published specifications under 
a variety of operating conditions. Here, then, 
are specifications for representative types in 
the series.

Second, a related high conductance series in 
the Hughes glass package with somewhat dif­
ferent characteristics.

Currently these competitive types are not 
registered with retma; hence their specifica­
tions are subject to change. When they are 
registered, diodes now designated as hd types 
will be supplied as IN types according to the 
registered specifications.

Max. DC 
Inverse 

Operating 
Voltage 
(volts)

Maximum 
Average 
Forward 
Current @
(mA)

Maximum 
Forward 
Voltage 

200m X @25°C 
(volts)

Inverse Current 
At Specified 

DC Test Voltage
Test 

Voltages 
(volts)

25°C 150°C
@25 C @150°C

HD-6764 70 200 50 1.0 0.025 5 60
HD-6766 130 200 50 1.0 0.025 5 125
HD-6768 180 200 50 1.0 0.025 5 175
HD-6771 225 200 50 1.0 0.05 25 225
HD-6773 300 200 50 1.0 0.1 25 300
HD-6775 380 200 50 1.0 0.1 25 380

SEMICONDUCTOR DIVISION . HUGHES PRODUCTS

International Airport Station, Los Angeles 45, California

Comparable 
Competitive 

Types 
*

Max. DC 
Inverse 

Operating 
Voltage 

(volts)

Maximum Maximum
Average Forward
Forward Voltage
Current @100mA @25°C 

(mA) (volts)
@25*C @150°C

Inverse Current 
At Specified 

DC Test Voltage
Gia.) Test

25°C 150°C Voltages
(Volts)

HD-6132 1N482B 36 200 50 1.0 0.025 5 30
HD-6133 1N483B 70 200 50 1.0 0.025 5 60
HD-6134 1N484B 130 200 50 1.0 0.025 5 125
HD-6135 1N485B 180 200 50 1.0 0.025 5 175
HD-6136 1N486A 225 200 50 1.0 0.05 25 225

I Prov 
)-15,0( 
nstrun 
n moi

t
l
1112-P, 
ilpha j 
jattery

eparat
±3 db to 2 mcps with capacitive loads not greatei pera^e

। nd a
K; resistive loads below 100 K limit low frequency cm:

denser. Gain can be varied between 1 or 10 with ai 
accuracy of ±3 per cent at 1 keps. Noise level re ource : 
ferred to input is less than 50 u-volts. Five hundref

strumentation use other input impedances, 0.1, 1 
10, and 100 megohms are available by turning । 
front-panel switch. Power requirements are 250 1 
regulated de, 20 ma; and 6.3 v, preferably de, a 
0.7 amp.

Dimensions of the amplifier are 1-3/8 in. w, 4-1/ 
in. h and 9-1/2 in. deep. Weight is 15 ounces.

Atlantic Research Corp., Dept. ED, Alexandria 
Va.

This galvanometer is especially suitable for mea 
urement of weak photoelectric and thermoelectri 
currents. Designated FT-MG-1, it also serves as a 
indicator when using thermocouples for bridg

rom II 
..•Milu 
robe e 
mev a 
pi geo 
lent 2 
rom a
000 alj 
Nude 

t., Chic

Galvanometer

Measures Weak Currer

minia
Ik nm

■

fier, it is suitable for ac measurements. When use a 
with thermic converter elements the galvanometf a^s ex 

the omay be employed in high frequency measurement 
The Type FT-MG-1 is a mirror galvanometer ei
ploying a parallax-free light spot as the indicator.

Federal Telephone and Radio Co., Dept. EI 'Pr
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Hughes Aircraft Co., Culver City, California

■ORMATI1
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the [Vest’s leader in advanced electronics

(ECTRONIC DESIGN • May 1, 1957

ilpha probe connected by means
battery-operated count rate meter. The alpha probe, 
parately designated Model AP4, may be ordered 

eparately if desired and used with standard ac- 
iperated quarter-volt scalers or ratemeters. Its 
ounting chamber has an active area of 75 sq cm, 
nd a window thickness of approximately 0.8 
ng/cm2. It is light in weight, non-inicrophonic, 
asily decontaminated, and very stable in calibra- 
ion reproducibility. A deposited uranium alpha

If your experience is in electronic circuit 
design, logical design, electronic packag­
ing, and radar systems, we invite you to in­
vestigate these outstanding opportunities.

This chopper has been designed to eliminate the 
frious problem of capacitive coupling between 
intact and coil leads which exists in the operation 
miniature choppers in high impedance circuits, 

pe new external coil chopper offers complete elec- 
bstatic shielding between contact and coil leads, 
bsulting peak-to-peak noise levels are less than 
piv across a 1 meg impedance. Coil excitation 
lads extend above the top of the envelope or case, 
I the opposite end from the contact terminals.
ITlie chopper is offered with spdt switch action, 
jith nominal contact ratings up to 10 v, 1 ma. It is 
■proximately 1-3/4 in. high and 7/8 in. in di­
ffer.
Ine Bristol Co., Dept. ED, Waterbury 20, Conn.

F 104 ON READER-SERVICE CARD FOR MORE INFORMATION

iry recti 
tien use 
inometí 
irement 
leter en 
icator.

urn 1500 to 2300 v to accommodate different 
hambers and different atmospheric pressures. 
Yobe efficiency is approximately 25 per cent for 
mev alphas from RA D + E and from U3O8, for 

■pi geometry. Probe AP4, in association with instru­
ment 2112-P, will measure alpha contamination 
pm a minimum of 2 alphas per cm2/minute to 
lOOO alphas per cm2/minute.
I Nuclear-Chicago Corp., Dept. ED, 229 W. Erie 
It., Chicago 10, Ill.
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Air traffic control represents only one of 
many projects underway. Confidential 
new projects ... many infinitely more 
complex . . . promise an unlimited future 
to scientists and engineers in the Hughes 
Ground Systems Division.

or meat 
oelectri 
'es as a

When railroad traffic gets too heavy or 
complex, a train will be switched onto a 
siding until the tracks are clear. However, 
high-speed aircraft in busy traffic patterns 
over metropolitan areas cannot wait...

Hughes, a leader in the development of 
highly advanced data processing tech­
niques, is doing research on air traffic 
control systems which can continuously 
monitor a high volume of air traffic and 
precisely control each individual airplane. 
With this system the time delays, ineffi­
ciency and inaccuracies present in manual 
control are practically eliminated.

I Providing three ranges of O-150, O-1500 and 
15-15.000 counts per minute, a new’ portable survey 
Instrument for alpha surface contamination meas- 
Irement has been announced. Designated Model 
J112-P. it consists of an unsealed air proportional

is fla 
in 10( 
uencj 
; con

ource is supplied to enable the user to calibrate 
mdrei instrument quickly. High voltage may be varied

SCIENTIFIC STAFF RELATIONS

RESEARCH AND 

DEVELOPMENT LABORATORIES

Alpha 
Contamination 

Counter

Probe Separately 
Available

Low Noise Chopper

External Coil



MARS outstanding design SERIES New Products

U. S. Pat. #2,772,057

»■ e. - *

saucer secret?
course )

Whose incredible design is the flying saucer?
These flying objects (unidentified, of 

maneuver at high speed, with human-crushing sud­
denness. Their unearthly behavior poses a perplexing 
problem to imaginative designers: how might man 
survive in them?

John C. Fischer, Jr. approached the problem with 
this circular aircraft and its unique control system, 
U. S. Pat. #2,772,057.

This “saucer’s secret” is a rotatably adjustable 
shell (upper) and a pilot’s compartment which pre- 
rotates toward the direction to be flown. The func­
tional design “humanizes” saucers because the rotating 
provisions distribute g-forces laterally on the pilot, 
minimizing blackouts.

No one can be sure which of today’s new ideas 
will become reality tomorrow. But it will be important 
then, as it is now, to use the best of tools when pencil 
and paper translate an idea into a project. And then, 
as now, there will be no finer tool than Mars —from 
sketch to working drawing.

Mars has long been the standard of professionals. 
To the famous line of Mars-Technico push-button 
holders and leads, Mars-Lumograph pencils, and 
Tradition-Aquarcll painting pencils, have recently 
been added these new products: the Mars Pocket 
Technico for field use; the efficient Mars lead sharp 
encr and “Draftsman’s” Pencil Sharpener with the 
adjustable point-length feature; and — last but not 
least—the Mars-Lumochrom, the new colored drafting 
pencil which offers revolutionary drafting advantages. 
The fact that it blueprints perfectly is just one of its 
many important features.

The 2886 Mars-lumograph drawing pencil, 19 
degrees, EXEXB to 9H. The 1001 Mars-Technico 
push-button lead holder. 1904 Mars-lumograph 
imported leads, 18 degrees, EXB to 9H. Mars- 
Lumochrom colored drafting pencil, 24 colors.

TAEDTLER.INC. fl TF
HACKENSACK, NEW JERSEY S

at all good engineering and drawing material suppliers
CIRCLE 106 ON READER-SERVICE CARD FOR MORE INFORMATION

complete 
calibration 
witb one 
multi-range

f

Resistance Network 

0.01 per cent Tolerance

This precision resistance network splits 600 v into 
two parts within 0.01 per cent over the temperature 
range of 0 C to 100 C, and under adverse environ­
mental conditions. The network is completely en­
capsulated and hermetically sealed. It is capable of 
taking surges of double rated voltage. The network 
has specific application on computer power supplies.

General Resistance Inc., Dept. ED, 577 E. 156 

St., New York, N.Y.
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FAST ACCURATE CALIBRATION 
t nnssihln with nne enmnletnlv *

vious instrument calibration expe

(.(impact Light Height 
Model 829

INSTRUMENT 
CALIBRATION 
STANDARD

QUICK CONVENIENT TESTING 
Portable AC-OC unit contains all power sup­
plies and standards in one single cabinet 
Operates without batteries or accessories.

Test Chamber

Simulates Sand and Dust

BRUS
BRUSI

For environmental testing, this sand and dust 
chamber stabilizes the composition and density level 
of sand and dust, according to MIL-F-5272A, by 
continuously purging a small amount of dust-laden 
air which is recirculated to exhaust outside of the 
chamber. Make-up air and sand and dust replace 
the exhausted air. Relative humidity is automatically 
maintained. Chemical dehydration is not required.

Available in a wide range of standard velocity 
levels for applicable MIL specs, all units incorpo­
rate mechanical refrigeration and heating systems 
that supply uniform internal chamber temperatures 
with operating ranges of 25 and 70 C, tolerance 
±2 C. Relative humidity is maintained below 30 per 
cent. Other standard features include convenient 
high capacity sand hopper and 9-point, 35-amp 
terminal connection.

Tenney Engineering, Inc., Dept. ED, Environ­
mental Div., 1090 Springfield Rd., Union, N.J.
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Precise, practically error-proof checU 
ing of most types of electrical indicatin 
instruments in daily use is a routine ion 
ven i ence for Model 829 users. Maintenant 
of quality control by frequent calibratio 
of instruments and allied test equipmiq 
can be accomplished within department 
by available personnel. A mechanical indej 
explains step-by-step test procedure.

k WESTON Special Meters
Lj used as standards have 
■ 5-inch mirror precision 
■ scales, knife edge pointers 
■ and are adjusted to better 
■ than 0.2% accuracy.

USED 
SER 
TELI 
THE 
GAC 
JOII
Wid* 
•nd* 
dang

OTHE
Calibration to full scale accuracy 1 

0.5% can be accomplished for all instn 
ments measuring d-c voltage (22 range! 
from 0.25 mv to 2000 volts, d-c current (2 
ranges) from 2 pa to 20 amperes, a-c vol 
age (19 ranges) from 1.5 mv to 1500 volt 
and a-c current (14 ranges) from 1.5 n 
to 20 amperes. Net price $2650. f.Oi 
Boonton, New Jersey.

Write for Technical and Application Data.

Radio 3requate^ 
LABORATORIES, INC. 
Boonton, New Jersey, U.S.A.
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HUSHES
(IITUTS
SUP RINGS
& Slip Ring Assemblies
BRUSH HOLDERS, CONTACT ASSEMBLIES. 
BRUSH ASSEMBLIES

USED EXTENSIVELY IN:
SERVOS •GUN-FIRE CONTROLS 
TELEMETERING • ROTATING 
THERMOCOUPLE «Ml STRAIN 
GAGE CIRCUITS • ROTATING 
IOINTS • DYNAMOTORS
Wide rang« of grad«« available for standard 
■nd spacial applications. Call on our 40 years of 
design experience ta help solve your problems.

OTHER GRAPHALLOY
PRODUCTS: Unlove 

free) *eif-lvb»ic«rtins GuiMnji 
and Bearin«s lappfkahle —450* 
re + 700’F with ««pansier re 
•Crient half fhaf of M—l will not 
mil« »haft at lew temperature); 
Oil-free Fitter Ring» Seal Rings, 
Thrust and Friction Washers,

LOW and constant 
contact drop Wf r

LOW g
electrical noise

HIGH 
current density

LONG life...

Selenium Rectifier

Miniature

ON
ly self- 
I requir- 
md pre­
nce

Graphite metallizing corporation

This 5 ma d-c half-wave rectifier, about as long 
as an ordinary paper clip, weighs 0.015 oz., and will 
handle up to 125 v ac with a resistive load. Assem­
bled in a black plastic body with flat pigtail leads, 
it is inexpensive and extremely rugged in withstand­
ing vibration and shock. List prices ranges from 51^ 
to 60^, depending on type.

The rectifiers, imported and stocked from Siemens 
Co., W. Germany, are available only in half-waves, 
but several units may be connected for other cir­
cuits, such as bridge, center tap and doubler. They 
can be used for test instruments, small power sup­
plies, computers, control circuits, bias supplies, re­
lays and applications like transistor power supplies 
where a light current is required.

Radio Receptor Co., Inc., Semiconductor Div., 
Dept. ED, 240 Wythe Ave., Brooklyn 11, N.Y.
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Economical Nylon 
Bearings

Snap-In Installation

These nylon bearings, inherently low in cost, are 
installed by snapping them into place. A flange at 
either end retains the bearing in the hole. A helical 
split called a compensation gap permits the bearing 
to be collapsed sufficiently for installation. This gap 
also provides compensatory’ space for temperature 
changes and moisture absorption and thus permits 
use of exceptionally close fit between bearing and 
shaft. In many applications the nylon bearing needs 
no lubrication, is corrosion-proof, non-contaminat­
ing; and it can operate in most liquids. Friction is 
low', and the resiliency of the material helps damp 
vibrations and resists pound-out. Toughness elimi­
nates abrasion failures. The bearings come in two 
lengths, one for plate thicknesses of 0.040 in. to 0.075 
in. and the other for plate thickness from 0.072 in. 
to 0.135 in. Each of these lengths come in nine bore 
sizes for 1/8 in. to 3/4 in.

Thomson Industries, Inc., Dept. ED, Manhasset, 
Long Island, N.Y.

tion Data.

. Tins
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Microwave 
Components 
struments 
designed to

Assemblies, Radar 
and Precision In- 

. manufactured and 
your specifications

N. R. K. MFG. & 
ENGINEERING CO. 

4601 W Addison St 

Chicago 41, Illinois

West Coast Representatives
Bray and Carter 

2232 W 11th St Los Angeles 6, Cal

Eastern Sales Office 
Bo» 445 Westfield, N J.

These are just a few of the 
hundreds of rotating pints 
that have established NRK as 
the No 1 source for such as­
semblies Whatever your need 
for radar or microwave com­
ponents, you will find at NRK 
complete facilities and match­
less experience for designing 
and manufacture
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New Products

ELGIN
NewY

DIGITAL READ-OUT

CIRCLI
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on radar equiprequirements

CIRCLE

VIBRATION

three styles of unitcapacity
wheel configuration

lues
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P/1 WIDTH 
UNIT WHEEL

SHOCK 
LIFE ..

DIELECTRIC STRENGTH........
INSULATION RESISTANCE . .. 
STANDARD COIL RESISTANCES

4-4-Y-8831 WITH 
WIDTH UNIT WHEEL

AMBIENT TEMPERATURE RANGE 
DUTY ..............................  
OPERATING POWER............  
CONTACT ARRANGEMENT .... 
CONTACT RATING..............  
CONTACT MATERIAL...........  
CONTACT RESISTANCE.........
OPERATING TIME................  
RELEASE TIME...................  
ALTITUDE.........................

SIZE...........................
WEIGHT......................
MOUNTING ARRANGEMENT 
TERMINAL ARRANGEMENT .

DUAL BAHK SERIES 
(Right or Left Drive)

2 to 5 Figures EA. BANK

DOUBLE WIDTH 
UNIT WHEEL

Here is a family group that pro­
vides uniformity in digital record­
ing to satisfy nearly all design

Elgin's new MV rates superior to other 
high performance relays, yet Is less 
than an inch long and weighs less than 
half an ounce. It meets military speci­
fications and Is designed for contin­
uous use in the —65°C to 125 C tem­
perature range. The MV has a life

SINGLE BANK SERIES
(Right or Left Drive) 

2 to 7 Figure*

Desig 
low la 
idicato

isy re 
)erates

)nsump 
rtancy 
Gener 
irk, CL

»um ov 
and

rating of 100 000 operations minimum 
at rated load. This new relay is in pro­
duction now and prompt delivery is 
assured. For computers, control sys­
tems and every installation that re­
quires dependable performance AND 
miniature size ... specify MV.

600
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DURANT MFG. CO.
1993 N. Buffum St., Milwaukee 1, Wn.
93 Thurber* Ave., Providence 5 •••■ 

. Representative* in Principal CiH.i

5-Y-8822 WITH 
SINGLE WIDTH 

UNIT WHEEL

tonds n 
ither m 
Jesigna 
ossesse 
nd ma1 
Carl i

larry A

Design engineers can now select one 
or more standard units from a range 
of 96 Instrument Counters, having the 
same type of frame ■■ i^
and configuration. j

.10 to 80 cycle* per second at maximum 
excursion* of .06"—80 to 2000 CPS 
20G*> acceleration

. 50G for 11 millisecond*
> 100,000 operation* minimum at rated 
current

. —65°C to 125 C

. Confinuout
Nominal 1.2 watt* at ambient temperature

. DPDT (2 Form C)

.2 amp* resistive at 32VDC or 115VAC

. Silver-Magnesium-Nickel Alloy 

. .05 ohms

. 5 milliseconds maximum of nominal power 

. 5 milliseconds maximum

.Voltage breakdown of relay is 1000 Volt 
AC to 40,000 ft.—550 Volts AC to 
70,000 ft.

. 1000 volts RMS

.100 megohms minimum at 125°C

.30, 120, 600, 1000, 2500. 5000. 10000 
ohms, others available

. .875 high x .797 wide x .359 thick max. 

.0.45 ounces (max.)

. Bracket, side studs, top studs 

. Plug-in, solder-hook, 3-inch leads

Teflon-Silicon Terminals
For Hermetic Seals

Teflon-silicone hermetic terminals for transform­
ers, capacitors and similar electronic components, 
this new Series 399 is design to conform to MIL-T- 
27A. They are rugged and simply constructed. Rat­
ings are 1500 v operating, 4000 v test, 10 amp. As­
sembly is accomplished either by clinching in a 
press or by a drive fit of the electrode with a press; 
or the manufacturer will install the terminals in the 
user’s covers. The hermetic seal is completed at the 
time the inner leads are attached. The electrodes 
are available in three styles: solid with single tur­
ret, solid with double turret and hollow with lug 
for minimum clearance.

Lundey Associates, Dept. ED. 694 Main St., Wal­
tham 54, Mass.

Acceleration values down to 0.03 g can be ac­
curately measured with the model 2218 accelerom­
eter. Minimum sensitivity of 40 mv per g is 
provided by the Piezite I ceramic element. A 
natural frequency of 20 kc, minimum, gives a re­
sponse from 2 cps to over 4000 cps with a linearity 
of ±5 per cent. Moisture proof construction assures 
accurate operation under wide environmental con­
ditions. Temperature characteristics are linear 
(±10 per cent) from —65 to 4-230 F. The acceler­
ometer weighs 2 oz and is 1 in. hex in size. It is 
supplied with a noise treated cable.

Endevco Corp., Dept. ED, 161 E. California St., 
Pasadena, Calif.
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ELECTRONICS DIVISION 
ELGIN NATIONAL WATCH COMPANY 

107 National Street. Elgln, Illinois
2435 N. Naoml Street. Burbank. California

ment, navigation instruments, 
computers, missile tracking de­
vices, and gauging instruments.

They are compact, average weight 
only 2 ounces, have easy to read 
figures, white on black . . . speeds 
to 2500 RPM. Available in single 
or dual bank style, in 2 to 7 figures
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Nylon Bonding Agent

High Bond and Peel Strength

An epoxy-based compound that 
mds nylon to itself, to metal, or to 
her materials has been brought out. 
tesignated Bonding Agent R323, it 
ossesses high bond and peel strength, 
nd may be used with rubber.
Carl H. Biggs Co., Dept. ED, 2255 

|arry Ave., West Los Angeles, Calif.
। CIRCLE 118 ON READER-SERVICE CARD

Neon Glow Lamp

For Ultra-Miniature Units

Designated NE-2D, a new neon 
low lamp for use in sub-miniature 
idicator and pilot light assemblies 
las been developed, principally for 
tra-miniaturized power supplies, 
mplifiers and computing devices. Al- 
hough similar in shape and construc- 
on to the NE-2 glow lamp, the 
[E-2D has a smaller bulb, a maxi- 
■um overall length of less than one 
L and a flanged base that makes for 
■sy removal and replacement. It 
berates on 110-125 v circuits in series 
lith a 62,000 ohm resistor. Power 
Insumption is 1/10 watt, life ex- 
lectancy 1500 burning hours.
[General Electric Co., ED, Nela 
Irk, Cleveland 12, Ohio.
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Time Integrating Instrument

Measures Analog Integral

The Model 270 integrating system 
btains the time integral of rapidly 
hying, short or long term analog 
pals. It is supplied as a portable or 
Ick-mounted instrument, and gives 
| user accurate digital display of 
I the integral and the action time 
I the phenomenon being measured. 
Iitput connectors are provided so 
[at this information can be auto- 
latically printed by a typewriter or 
Id onto tape. The Model 270 has a 
Bunting rate of 10,000 counts per sec 
ftich permits the measurement of 
[lues over time intervals as short as 
■ msec.
I&lleghany Instrument Co., Dept. 
■X 1091 Wills Mountain, Cumber­
lid Md.

I circle no on reader-service card
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Tra n jitron

Military
* •

silicon diodes
9.

TRANSITRON'S Military type silicon diodes 
are designed to meet the requirements of 
MIL-E-1, and are characterized by reliability 
under the most severe operating conditions.

Their subminiature size and rigid specifications 
make them ideal for a wide range of applica­
tions. Types 1N457, 1N458, and 1N459 are 
intended for low and medium frequency uses, 
requiring voltage ratings up to 175 V. Type 
1N251 is a high frequency diode especially 
designed for detector and high speed pulse units.

In addition to these four military types, silicon 
diodes meeting many other application require­
ments are also available. These include high 
conductance types, as well as fast switching- 
high voltage diodes.

Germanium Diodes Transistors

1N457 
1N458 
1N459
1N251

* Invert* recovery lime under .18 mlcrewcandt

Type

Minimum 
Forward 
Current 
at + 1 v 

(ma)

Inverse 
Current at 
Specified 
Voltage 

(^a)

Maximum 
Operating 

inverse 
Voltage 
(volts)

MIL-E-1 
TSS f

1N457 20 .025 @ -60 V 60 1026

1N458 7 .025 @ -125 V 125 1027

1N459 3 .025 @ -175 V 175 1028

1N251 ♦ 2 .2 @ -10 V 30 1023

SEND FOR 
BULLETIN TE135O

Silicon Diodes



New Products
Flux Removers

MEG

Vibration Calibrator

Non-Contacting Probe

mass
Vibrations from 10 to 20,000 cps, with ampli

displacement, allowing direct reading thou

application notes. do i, o

1200 E. Mermaid Lane Philadelphia 18, Pa.
CIRCLE 125 ON READER-SERVICE CARDCIRCLE 122 ON READER-SERVICE CARD FOR MORE INFORMATION

CIRC

'724 W.
Affiliai

♦Tuff-Tube with copper, 
nickel, silver or gold plated 
or bonded on ID or OD.

The perfect material for hundreds oi 
applications such as WAVEGUIDES, RECTI* 
HER INSULATING TUBES, CONDUIT, COIL 
FORMS, COMPONENT JACKETS, ANTENNA 
HOUSINGS, INSULATOR SPACERS, CHASSIS, 
COMMUTATORS, PRINTED CIRCUITS*

Free 
from 

To help 
ems, o 
perience 
you in i 
and qu 
inest fa 
‘ion wi 
)ound ]J

Showing the K-21 5 
and power supply 
mounted on ETC 
Scopemoblie.

Tel-Instrument Electronics Corp., Dept. ED, 728 
Garden St., Carlstadt, N. J.
CIRCLE 124 ON READER-SERVICE CARD FOR MORE INFORMATION

Featuring a vertical fre­
quency range from DC 
to 15 megacycles, this 

new ETC Model K-215 2-channel os­
cilloscope paves the way to more accu­
rate studies and recording of simul­
taneous operational phenomena in the 
higher frequencies. Accurately cali­
brated sweep speeds and high vertical 
deflection sensitivity assure quantita­
tive time and amplitude measurements 
with accuracy comparing to that of 
quality indicating meters. Features in­
clude 10 kv. acceleration potential; 
transistorized multi-vibrator produc­
ing 1 kc. square wave calibrator; pro­
vision for either external or internal 
triggering and many other features 
never before incorporated in a mod­
erately-priced instrument of this size. 
Forced air-ventilated regulated power 
supply using selenium rectifiers and 
handy ETC Scopemobile are included.

opening new horizons In 

MULTI-CHANNEL 
OSCILLOGRAPHY!

sandths of an inch of the variation in output which 
the vibration of the surface creates. The instru­
ment is highly portable, weighing only 30 lb, and 
provided with a handle for carry ing. Binding posts 
permit observation of vibration waveforms on a 
conventional oscilloscope. Designation is Model

ELECTRONIC DESIGN • May 1, 195!

tudes from 20 to 20,000 microinches, can be meas­
ured by a non-contacting probe within an accuracy 
of ±5 per cent. Vibration amplitudes of non-mag- 
netic metals such as copper, brass and aluminum, 
of magnetic metals like iron and steel, and of non­
metallic surfaces, may be read. A precision attenu­
ator provides ranges of 0.02, 0.06, 0.20, 0.60. 2, 6 
and 20 thousandths of an inch. Accuracy is ±5 per 
cent in all ranges. Since no surface contact is re­
quired, there is no “loading” of the vibrating sur­
face. A unique method compares peak-to-peak dis­
placement of the vibrating surface w ith a standard

Varying Degrees of Solvency

A line of chemical flux removers has been de­
signed to remove flux residues at the fastest rate 
consistent with safety to personnel and plant, the 
circuit itself, plastic parts, color coding, and decals. 
No flammable or toxic materials, such as xylol, ace­
tone, alcohols, naphthas, carbon tetrachloride or tri­
chloroethylene are present.

Four standard types of removers are offered in 
varying degrees of solvency. Type LN-10 is rapid 
and efficient on printed circuits where fast and com­
plete removal by simple dip is essential. Type 1136 
is for use on parts which contain decals, silk screen­
ing, fungicidal lacquers, etc., yet require fast re­
moval of hot or cold residues. Type HCR removes 
hot residue by means of a simple dip. Type 65 is a 
completely neutral remover, nonhydrolizing and 
mild in odor, for removal of warm or hot residues 
immediately after soldering. Special flux removers 
are made to order for critical printed circuit boards 
and assemblies, components, inks and plastics.

London Chemical Co., Dept. ED, 1535 N. 31st 
Ave., Melrose Park, Ill.
CIRCLE 123 ON READER-SERVICE CARD FOR MORE INFORMATION
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THE MOST VERSATILE, XlM
FULLY MODERNIZED IrlT

INSTRUMENT OF ITS KIND

Fully self-contained, entirely automatic and de­
signed for either direct or remote control, this 
ETC Model H-42B Oscilloscope and Master 
Strainalyzer triggers events and records result­
ing operational phenomena at as many as 4 dif­
ferent points concurrently on the face of a sin­
gle 5" 4-gun ETC cathode ray tube. So broad is 
its usefulness that its full range of applications 
can only be hinted by a description of its fea­
tures. Input data may be eid.r differential or 
single ended, thus permitting use of associated 
transducers or strain gauges of practically any 
type and of any resistance between 50 and 5,000 
ohms. Frequency range is DC to 100 kc. Other 
features include automatic amplitude calibra­
tion ; self-contained bridge power supply; 4-step 
sequence timer; crystal-controlled timing pulse; 
provision for any type of camera and manv 
others. Write for Bulletin H-42B.

Send for descriptive brochure- able. V 
design features, tech dati Yee sai

Versatile 
new 

design 
material 
for the 

electronics 
industry i

TUFF“ 
TUBE 

Flberglass-Epoxy Laminated Tubing

Lamtex's new insulating material with 
ideal properties of:

• Insulation Resistance
• Dissipation Factor
• Dielectric Strength 
• Power Factor 
• Dielectric Constant

Seamless, continuous weave tubing 
available in almost any cross-section 
shape —Lengths to 12 feet or more— 
Any wall thickness from .008*—All 
diameters from .062 ID.

• Hi-temp to 400 F
• Moisture proof
• Corrosion resistant
• Light weight
• High strength 
• Dimensional stability

ETC produces itandard wd 
tpetid multi-beam 'scopes 
up to 8~thaftneh; DC amplifiers 
and a complete line of 2- to 10-gun 
cathode ray tubes. Write for Catalog 4.

Ms
C O R P O R AT I O N F INDUSTRIES. INC ‘ 

51 STATE STREET • WESTBURY, NEW YORK
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Coax Cable Stripper 

Air-Operated Machine

Any standard-size coaxial cable can be stripped 
at production speeds by inexperienced and un­
skilled workers, with the help of this air-operated 
machine. Both length of strip and exposure of 
braid can be adjusted. Less than 3 sec are needed 
in production to make a clean, square-shouldered 
strip. Constructional design makes cutting the 
polyvinyl insulation impossible.

The unit is powered by a 1-1/8 in. air cylinder, 
under 75 lb minimum pressure. Only a standard air 
connection is required to put the machine in op­
eration. A single air valve actuates the reciprocal 
braid-cutting motion in its automatic cycle.

The bench model pictured here measures 26 in. 
x 6-7/8 in. x 10 in. Its cutter is furnished to speci­
fication.

Wire Stripper Co., Dept. ED, 1729 Eastham Ave., 
E. Cleveland, Ohio.

CIRCLE 1 27 ON READER-SERVICE CARD FOR MORE INFORMATION

SAMPLES 
of silicone rubber parts 
mass produced at tow cost

Microwave Relay System 

Portable ‘‘Suitcase” Type

Here’s an easy way for you to inspect 
and test the outstanding properties of 
silicone rubber. Here’s a quick and 
simple method of checking the close­
tolerance production of a growing sili­
cone fabricator—to help you judge . 
quality and skill. Samples of silicone 
rubber O-rings, miniature and sub­
miniature parts will be forwarded to 
you without cost or obligation.

Free quotation quickly made 
from your sample or blueprint 
fo help you overcome design prob- 
ems, our engineering staff and ex- 
erience are at your disposal. To assist 
ou in meeting production deadlines 
d quality standards, we offer the 

mest facilities for fast mass produc­
tion with highest uniformity. Com- 

und selection and molding to meet 
iour exact specifications are also avail - 
able. Why not write today for your 
‘’ee samples or quotation, no obliga- 
ion, of course.

INNESOTk SILICONE RUBBER CO.
572« W. 36 th St., Minneapolis 16, Minn. Dept. 313 
Ai filiated with Minn. Rubber & Gasket Co.

Offices in principal cities.
CIRCLE 126 ON READER-SERVICE CARD

. Completely packaged in four readily portable 
“suitcase” aluminum housings, this microwave re­
lay system is intended for common carrier, tele­
vision and data transmission uses. A feature is two- 
band operation based on interchangeability of rf 
components, whereby the relay can operate in the 
6-7 kmc band with one watt output or in the 11-13 
kmc band with 250 mw output. Designated Type 
MVT/MVR, the relay incorporates triode if ampli­
fication with an AFC circuit and AGC action, tun­
able direct indication wavemeter, and full NTSC 
color transmission compatibility.

American Microwave Corp., Dept. ED, 11754 
Vose St., No. Hollywood, Calif.

CIRCLE 128 ON READER-SERVICE CARD FOR MORE INFORMATION

FOR PROVEN RELIABILITY
■Specify

HUSKY RELAYS

Husky Relays are precision-engineered to 

give peak performance under all conditions. 

Exhaustive laboratory tests, quality-con­

trolled production and a demanding inspec­

tion program insure that each Husky Relay 

will deliver maximum service on the job.

The complete Husky Line contains relays 

designed to meet standard needs. If you 

have a special design problem, send us your 

specifications for engineering review.

Don’t underestimate the importance of the 

“Right” relay in your design. Remember, 

you can rely on Husky Relays!

CIRCLE 129 ON READER-SERVICE CARD FOR MORE INFORMATION
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New Literature

Synchronous Timing Motors 132

switches are covered in Industrial Bulleti olor 3

types for Military specifications coverin r jack
hook-up and lead wires for high heat, hig new

CIRCLE 131 ON READER-SERVICE CARD FOR MORE INFORMATION

70

ther 1 

older

metal screws, machine screws, cap screws tentioi 
washers, specials, bolts and nuts are amonj md c

ion an 

aicrofi

those listed. Fasteners Inc., 2901 Montrosi 
Ave., Chicago 18, Ill.

No. T-257, now available.
The bulletin includes colors, sizes an

aient, 
idesc 
nc., 2

iVidei

“Nei

Tubing and Switches 13^

Industrial & Gov’t specification hook-u 
and lead wire, insulated tubing an

voltage and miniaturization; tubing whic )r han 
conforms to ASTM, NEMA and U/L Spec el anc 
in addition to listing “Teflon” tubing. Bin lateria 
bach Radio Co. Inc., 145 Hudson St., Ne ¡story

FOR HIGH ACCURACY DISPLAY SYSTEMS
We specialize in the design and manufac­
ture of precision deflection Yokes for mili­
tary and commercial applications. Phone 
or write for immediate engineering evalu­
ation of your critical display problems — 
Phone DAvis 7-1123. MAHWAH, N. J.

Preci:

Wil 
specif 
precis 
have 
rhe c 

md i 

celero

New High-Temperature UNION AC Relay rated 
from -65° C. to 125* C., 115 Volt, 60 to 400 
cycles. Suitable for airborne circuits, including 
jet planes and missiles.

Miniature relay applications are get­

ting hotter all the time—and many of 
them call for self-contained AC relays.

To meet these needs, UNION has de­
veloped AC relays incorporating silicon 
rectifier assemblies. They’ll withstand 
temperatures from -65° C. to 125° C. 
The size is the same as the 85° C. 
UNION AC Relay.

New Hi-Lo Contacts, too! These 
contacts permit switching loads of two 
amperes or dry-circuitry level in the 
one relay. Or, you can get gold alloy 
contacts for dry-circuitry use.

GENERAL APPARATUS SALES

©Union Switch & Signal
DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY

PITTSBURGH 18, PENNSYLVANIA
CIRCLE 130 ON READER-SERVICE CARD FOR MORE INFORMATION

Synchronous timing motors designed to 
withstand temperatures up to 165 F are pic­
tured and described in Form No. 150, a 
data sheet of 2 pages. The text cites all spe­
cifications and gives a complete description 
of special features and uses. Detailed draw­
ings illustrate a variety of standard brass 
pinions and rachets applications. The Lux 
Clock Mfg. Co., Inc., 95 Johnson St., Water­
bury 20, Conn.

Steel and Aluminum Fasteners 133

A complete line of high quality fasteners 
available in stainless steel and aluminum 
are described and illustrated in a 4-page 
brochure. Thread cutting screws, sheet

OTHER ADVANTAGES
Vibration resistance up to 1,000 cycles at 15 
G’s and shock in excess of 50 G’s.

Life expectancy. Tested through 1,000,000 
operations.

Coil resistance. 3,700 ohms.

Small size, lightweight Measures only
higher than our DC relays and weighs about 5 oz. 
All other construction features are the same as the 
DC relay.

Types and Mountings. Available in 6 PDT or 
4 PDT models, plug-in or solder-lug connections 
and all the usual mountings.
Meets or exceeds all requirements of MIL-R-5757-C, 
MIL-R-25018, and MIL-R-6106B.
Write for complete information. Ask for Bulletin 
1012.

YOKE

York 13, N.Y.

MAHWAH, NEW JERSEY
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Precision Optical Instruments 137

with ease

138136 Servo Motors

whicl

engineering guide tells you

ED-5

Title

City

CIRCLE 139 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 140 ON READER-SERVICE CARD FOR MORE INFORMATION

Please send mu your FREE 
engineering guide.

. when ordinary instruments 
are toe big or inadequate

TRIO laboratories Inc., SEAFORD, N. Y.

‘CTRONIC DESIGN • May 1, 1957

How low-cost precision optical instru­
ments can simplify and speed manufactur­
ing and inspection operations is the topic of 
a booklet called “Industrial Optical Aids." 
The text describes an assortment of instru­
ments and suggests ways to use them for 
faster, lower cost production. Items dis­
cussed include magnifiers, microscopes, 
wide field tubes, macroscopes and compara­
tors. Bausch & Lomb Optical Co., 635 St 
Paul St., Rochester, N.Y.

The characteristics and applications of 
standard and custom servo motors are de­
tailed in Bulletin 385. Complete electrical 
and mechanical specifications are given 
along with data on plate to plate, transis­
torized servo amplifier, and magnetic servo 
amplifier applications. The 10-page bro­
chure is liberally illustrated with photo­
graphs and circuit and dimensional dia­
grams. Servomechanism components are 
illustrated and described. Norden-Ketay 
Corp., Jericho Turnpike, Commack, N.Y.

“New Horizons with Microfilm” a four- 
olor 36-page booklet describes the concep- 
ion and growth of the system for activating 
licrofilm by mounting it in aperture cards 
r jackets is now available. It gives details 
f new equipment, supplies and techniques 
br handling engineering drawings, person- 
el and other office records, traffic control 
material, and provides several pages of case 
ustory reports on applications, savings and 
per benefits. Filmsort Div. of Dexter 
¡older Co., Pearl River, N.Y.

HOW TO build-In such miniature instruments as.*
DC VTVMs and AC VTVMs 
Ruggedized Versions 
Phase-sensitive AC devices 
Low-Level DC Millivoltmeters 
Standard and Special designs 
... with high sensitivity, broad 

frequency response, high input I

Customer’s problem: Needed 540 
contact combination.
Solution: This 30-section Centralab
Series PA-230 switch.
Centralab can solve your switch 
problems.

Switching configurations up to 24 positions 

shorting or non-shorting. Meets all your 

requirements for transmitters, industrial 
test equipment, military and commercial 
applications where you want low-loss 

operation at high frequencies, 

high voltages, and high- 
power levels.

The most versatile multiple-circuit 
rotary power switch available

to design-in panel- 
mounting miniature 
electronic instruments

ruggedness, 
accuracy, long life
• Sections are Grade L-5 Steatite. 

Voltage breakdown, 3000 volts 
R.M.S. between critical parts.

• Ball-bearing index insures positive 
positioning.

• Square rotor shaft, combined with 
mating Monel driver, provides 
rotational accuracy throughout 
length of switch.

• Coin-silver contacts, for excellent 
current-carrying characteristics.

s ani 
verin

:ews
nonj 
trosi

Centralab/
A DIVISION OF OLOBS-UNION INC.

960 E. Keefe Ave., Milwaukee 1, Wia. 
In Canada:
804 Mt. Pleasant Road, Toronto, Ontario

New 36-page 
Switch Catalog
Write for 
free copy today.

Precision Guidance Instruments 135

With photographs, descriptions, general 
specifications and test data, 21 standard 
precision guidance and control instruments 
have been covered in a 24-page booklet. 
The catalog contains information on free 

land rate gyros, linear and angular ac­
celerometers, and rectilinear and rotary po- 
lentiometers. It shows an outline drawing 
hnd connection diagram for each instru- 
inent. A section of the booklet is devoted to 
I description of test procedures. Humphrey 

Inc., 2805 Canon St., San Diego 6, Calif.



ANOTHER NEW ELECTRONIC DESIGN SERVICE

Mail Readership
Measurement

Readership

Measurement

LOS ANGCHICAGONEW YORK f'RCLj

Wh. 
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value 
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new

HAYDEN PUBLISHING COMPANY, INC.
19 East 62nd St., New York 21, N. Y.—TEmpleton 8-1940
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Servo 
20 20 J 
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While other publications fight the battle of 
promotion, Electronic Design continues to 
improve its services for both reader and ad­
vertiser. MRM (Mail Readership Measure­
ment), in effect since January 1, 1956, has 
proven to be an extremely valuable aid, both 
in rating individual advertisements, and in 
telling us which editorials you like best.

Since many of our readers are also ad­
vertisers, a special booklet has been prepared 
which outlines the methods, objectives, and 
results of MRM. Copies are available on 
request to the publishers.
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New Literature

Phil Coffer says142

HERE'S WHAT

Power Resistors 143 CAN DO FOR YOU
METAL-CALS TELL YOUR STORY

characteristics

144

sure-
SELL YOUR PRODUCT

le on’
Control Guide 145

WEAR FOREVER

Carbon Film Resistors 146

NAME.

COMPANY.

ADDRESS.

CITY.

U. S. Patent 2,769,265

CIRCLE 141 ON READER-SERVICE CARD4NG CIRCLE 147 ON READER-SERVICE CARD FOR MORE INFORMATION
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METAL-CAL manufactured by C & H Supply Company 
415 E. Beach Ave., Inglewood 3, California Dept. EDA

both 
id in 
best

Patented Metal-Cals have many uses on 
many different products. On some they 
identify brand names, sometimes they 
give directions, specifications, warnings, 
serial numbers. On all products they 
put your name proudly before the public.

Ie of 
is to

Manager of 
Engineering 

Services

Coin test (scraping a coin over surface 
of a Metal-Cal) shows permanence 
of its etched design. Hard wear or long 
shelf life on any product will not 
destroy this permanent beauty.

If your brand name is important, 
make it permanent...

G, V or Y and a complete selection of mountings, 
Ward Leonard Electric Co., Mt. Vernon, N.Y.

Send this coupon 
for free sample 
and brochure . 
today I /k

Metal-Cal’s deep, rich colors on shiny or 
matte aluminum finish mean sales.
Eye-appealing and attractive, Metal-Cals 
supplement and contribute to good 
product design.

Blectro- 
mechanical 

Control System» 
and Components 
for Industry by

Lloyd Knight, Dept. K-23
Se vo Corporation of America
20 20 Jericho Tpke., New Hyde Park, L.I., N.Y.
I1 Please send me my free copy of "Murder 
In he Model Shop."
Nai ......................................................................

TRONIC DESIGN • May 1

Complete line of power resistors to meet require­
ments of military specifications MIL-R-26C (Fixed 
Wire-Wound Power Type Resistors) are described 
in Bulletin No. 12.

Among the features listed are Vitrohm construc­
tion, wide range of wattages and resistances, mini-

ZONE___ STATE

Phil Coffer
President of C & H Supply Co. 
Manufacturers of Metal-Cals

Catalog Sheet No. 176 describing Alligator Clips 
“70 Series” is now available.

The data sheet gives the functional advantages 
of cord strain relief ears and new-design meshing 
teeth. It also includes complete specifications of the 
three versions of this clip. Mueller Electric Co., 
1580H East 31st St., Cleveland 14, Ohio.

Low cost, precision carbon film resistors are de­
scribed in a bulletin just released. It features con­
struction layer of pure carbon particles deposited 
on a ceramic rod. The bulletin includes the me­
chanical and electrical characteristics and states 
that the resistors conform to MIL-R-10509B speci­
fications. The resistors are available in five types 
ranging from 1/4 to 2 w sizes, and are used in test 
equipment, meters and hi-frequency circuits. Con­
tinental Carbon, Div. Wirt Co., 5221 Greene St., 
Philadelphia 44, Pa.

mum size for ratings offered

A colorful 24-page booklet entitled “The Punched 
Tape Story” presenting simplified cartoon-type il­
lustrations for quick and complete interpretation oi 
an automatic writing machine is now available.

The booklet shows how common language 
punched paper tape can be created for integrating 
other business equipment or used to actuate the 
same or other writers to produce documents, com­
pletely automatically, at 100 words per minute. 
Commercial Controls Corp., Sub. Friden Calculat­
ing Machine Co. Inc., 1 Leighton Ave., Rochester 
2, N.Y.

Pocket Control Guide No. 5, a handy control 
cross reference guide released semi-annually giving 
latest replacement control information is now avail­
able. Hundreds of new listings are included in this 
3-3/4 in. x 8-1/2 in., 106 page guide. Centralab, Div. 
Globe Union Inc., 900 E. Keefe Ave., Milwaukee 1, 
Wis.

...about Buying 
Design Breadboards |
When you purchase a breadboard, the * 

prime considerations should be flexibility, H 
ease of assembly, precision and price. |

You get more flexibility, easier, quicker 
assembly, higher precision, and greater ■ 
value for your dollar with Servoboard® ■ 
electro-mechanical assembly kits than with ■ 
any other breadboard on the market. m

Then1 are over 250 standard precision I 
parts (hangers, clutches, couplings, etc.) ■ 
in the Servoboard line—more parts than 
in any other breadboard array. Only the ■ 
Servoboard kits offer such exclusive pre- ■ 
cision parts as: 4 different adapter gears, H 
calibrated inertia load discs, pulse discs — 

I. . . only Servoboard offers a complete line I 
of spur and pinion gears . . . and only ■ 
Servoboard offers you 14 pre-bored hangers 
which accept over 150 standard electronic I 
servo components. With Servoboard, you I 
have the kind of flexibility to mock-up | 
and test any type of servosystem or com- 

I ponent that requires a combination of I 
I electrical and mechanical parts. I

The rigid, tapped mounting board is I 
I one of many Servoboard exclusives. You ■ 
I get maximum ease and speed of assembly I 
I because the tapped board lets you assem- I 
I ble components at any angle, from the top 1 
I -where you can see what you are doing. I 
I Here’s another Servoboard bonus. In I 
I addition to breadboarding pilot models, | 
I Servoboard precision parts also serve as 
I permanent, integral components of a sys- I 
I tern or instrument. When a system ae- I 
I sign has been mocked-up and tested with I 
I Servoboard, you can place your order with . 
I us for production quantities of the same I 
■ Servoboard parts tested and proven on the I 
■ prototype. These components will per- 1 
I fectly match design specifications for the I 
■ production run of the new system.

Murder In the Model Shop 
I Send now for your free copy of this I 
I new, thrilling detective story.

Mqtde»
Mode! ihop

Mehl-Cai
SERVO
CORPORATION

OF AMERICA



GENERAL FEATURES

McLEAN ENGINEERING LABS.

74

Blower 
Better 
Against

Blower 
Quieter 
Against

Pressurizes Cabinet 
With Filtered Air

Higher Air Velocity 
For Faster Cooling

Air Flow Maintained 
With Dirty Filter

Duct Connections Can 
Bo Made if Desired

ADDITIONAL FEATURES 
FOR BLOWER TYPE UNITS

LOS ANGELESt RICHARD C. DUDEK 
407 No. Maple Dr., Beverly Hills 

Bradshaw 2-0097

PRINCETON, NJ. • PRINCETON 1-4440

Rubber Isolated Motors 
For Quieter Operation

Widely Accepted for 
Use in Military Equip­
ment

Maximum Air Delivery 
For Efficient Filter 
Action

Send For Free Catalog 
and Data Sheetz

Units Provide 
Air Delivery
Pressure

Units Provide 
Operation 
Pressure

3 PHASE VARIABLE FREQUENCY
Electronic Generator—Power Supply 

750 VA OUTPUT—360 to 440 CPS

CML't Model 1450 Electronic Gen­
erator has a power output of 750 volt­
amperes with output voltage regula­
tion of better than 2% from no load 
to full load. Harmonic content is be­
low 3% at full load.

CML's Model 1450-C is available as a 
fixed frequency unit employing a tun­
ing fork oscillator to give a frequency 
accuracy and stability of I part in 
50,000. This stability is independent of 
line voltage or frequency.
Specifications for the Model 1450 and 
1450-C are available on request.
We custom-build units to your exact 
specifications. Our design engineering 
department will be happy to help you 
with your particular problems at no 
cost or obligation.

©
COMMUNICATION MEASUREMENTS LABORATORY. INC.

350 LELAND AVENUE. PLAINFIELD, NEW JERSEY

CIRCLE 14t ON READER-SERVICE CARD FOR MORE INFORMATION

Save Sensitive Components
COOL THAT CABINET

WITH

McLEAN
FANS&

BLOWERS

•Pat. Applied For

RACK MOUNTED FOR EASY ASSEMBLY • FIT STANDARD 19" RACKS
5’/«", 7" and 10%* PANEL HEIGHTS • WIDE RANGE OF AIR DELIVERIESMODELS AVAILABLE FOR

Install McLean Fans and Blowers in 
Computers, Control Systems, etc. 
They’re small, ready to use, pack­
aged units with smart stainless steel 
grilles and easily replaceable filters. 
Standard RETMA notching allows 
mounting on rack without cutting or 
fitting.

CIRCLE 149 ON READER-SERVICE CARD FOR MORE INFORMATION
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VERSATILITY teams up with high inpi 

impedance in this new, improved broad­

band amplifier. Used as a general purpos 

preamplifier or as an isolation amplifier, 

it fits neatly in scores of tests at both 

audio and ultrasonic frequencies.

Two very low capacitance input probes are 

available: 5 mmf, 2 cps to 150kc response; 

and 20 mmf, 2 cps to 1.7 me response.

TYPICAL applications are: vibration and 

noise studies, work with accelerometers and 

hearing aids, and pulse amplification. A 

5-volt 50-ohm output is provided for drivin; 

oscilloscopes, sound level meters, and 

pen recorder power amplifiers.

FEATURES of the Model 102B are: 

accurate decade gains of 0.1 to 1000: 

selectable bandwidths of 2 cps to 150 kc or 

to 1.7 me; noise below 10 microvolts 

with 150 kc response, and below 20 micro­

volts with 1.7 me response.

has selectable bandwidths
and a 400 megohm, 3 mmf inputEncapsulation Shells 150

Molded epoxy shells for the encapsulation of re­
sistors, coils, capacitors and other electronic com­
ponents are the subject of a 2-page data sheet. The 
leaflet is illustrated and contains a list of electrical 
and physical properties. Epoxy Products, Inc., 137 
Coit St., Irvington, N.J.

Molecular Bonding Process 151
A patented casting process for the molecular 

bonding of aluminum and magnesium casting al­
loys to steel, iron and other metals is discussed in a 
booklet of 18 pages. The process permits the pro­
duction of bimetallic units combining selected 
physical properties of both metals. The bulletin de­
scribes and illustrates a diversity of products in 
which the process is used, among them cylinders, 
gears, brake drums, bearings and hydraulic com­
ponents. A 2-page section is devoted to a dicussion 
of design factors. Fairchild Engine and Airplane 
Corp., Al-Fin Div., Deer Park, N.Y.

Standardized right angle bevel gears for indus­
trial applications are illustrated and described in 
Bulletin No. 57 just published.

Line drawings give the dimensions of the three 
standard sizes: 5, 1 and 1/3 horsepower, which are 
available as 2-way or 3-way types and with 2:1 or 
1:1 shaft ratios. The bulletin also includes table of 
basic data listing rated horsepower and speed for 
all standard models and gives the static torque from 
the ouput shaft, the shaft diameter and weight of 
each. One of the features of the unit is the long serv­
ice life (1000 hours continuous duty for the two 
smaller sizes: 2000 hours for the 5 hp size). Airborne 
Accessories Corp., 1414 Chestnut Ave., Hillside, N.J.

KEITHLEY 
Model1O2B 
ISOLATION 
AMPLIFIER

Compact Spring Washers 153
Pre-assembled stacks of multiple spring washers 

held together by pins or rivets passing through the 
washers near the neutral axis is described in 6-page 
bulletin just released.

The well illustrated bulletin shows exploded 
views of how washers are assembled, and schematic 
drawings showing several typical applications for 
the “cartridge.’’ One of the features of the “car­
tridge” is as a one-piece component in the final ma­
chine it is easier to handle and install than loose 
washers. Associated Spring Corp., Bristol, Conn.

NEW CATALOG B gives detailed data 

on the Model 102B and all other Keithley 

Instruments and accessories. Your copy wil 

be sent promptly upon request on your 

company letterhead.
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KEITH LEY
INSTRUMENTS. INC

I 12415 Euclid Ave., Cleveland 6, Ohio
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Absorption Analyzer 156
“Puts Money in the Pockets of TV Servicemen” 

is the title of a 4-page brochure which gives de- 
tials on the operation of a portable absorption an­
alyzer. The illustrated folder presents comparative 
examples of the steps involved in isolating trouble 
both with and without the instrument. Kingston 
Electronic Corp., 17 Tudor St, Cambridge 39, 
Mass.

Electronic Tracking Systems 157
Brochure B571 describing the tracking systems 

designed for the US Air Force is now available. The 
basic systems of AME and DME are discussed in 
detail as well as the applications involved. Cubic 
Corp., 5575 Kearny Villa Rd., San Diego 11, Calif.

ILEY 
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ICE CARD

Illustrated listings of compo­
nents and accessories for oscillo­
scopes including specifications on 
such items as knobs, pulse trans­
formers, probes, magnetic shields, 
photographic recording equipment, 
racks and carrying tables. Many 
more miscellaneous items listed in 
easy to read form.
• MWto for yew c«fy 

mi Mon
» B. DU MONT LABORATORIES, INC. 
kb :«l Sal«« Dept. • Cliften. N. J.

CIRZLE 155 ON READER-SERVICE CARD

Extruded Tubing 158
A combined specification and price sheet on 

Flexite Teflon Extruded Tubing is now available. 
This is a Class C insulation and capable of contin­
uous service at temperatures up to 250 degrees C. 
L. Frank Markel & Sons, Norristown, Pa.

Oscilloscope 159
Four-page brochure describing Model 411A oscil­

loscope is now available. The instrument described 
in leaflet is a wide-band, precision, general purpose 
laboratory oscilloscope with six-plug-in units. Labo­
ratory for Electronics, Inc., 75 Pitts St, Boston 14, 
Mass.

Transistorized Counting Circuits 160
Two basic types of transistorized circuit pack­

ages, both plug-in configurations, are featured in a 
folder of 4 pages. Design and construction details 
are pointed out along with typical circuit applica­
tions for both series. The bulletin, Catalog No. 
11447, also contains full specification charts with in­
put and output. Photographs, hook-up diagrams and 
schematics are provided for illustration. The 
Walkirt Co., 141 W. Hazel St., Inglewood, Calif.

Phase Shift Correction 161
Technical Paper 552 is a 30-page article entitled 

Measurement and Correction of Phase Shift in 
Copper-Mandrel Precision Potentiometers.” Authors 
Stanley Schneider, Fred Hiraoka and Clarence 
Cauldin discuss a practical approach to predicting, 
measuring and compensating for quadrature volt­
age and phase shift in copper-mandrel potentiome­
ters used in ac circuits. The text of the booklet is 
thoroughly supported by schematics, tables, graphs 
and detailed equations. Helipot Corp., Newport 
Beach, Calif.

, 1, 19 TRONIC DESIGN • May 1, 1957



SIGMA SERIES 72
TELEGRAPH

...................
WHAT’S BEHIND THE

RELAY . • *

The 72 , as a polarized relay 
particularly suited to telegraph 

use, offers a combination of 
extremely worthwhile operating 
features. Among them are 500 

pulse-per-second speed, freedom 
from maintenance for at least a half 

a billion operations (60 ma. 120 
VDC inductive load), adjustable 

bias and sensitivity.

In addition, the usefulness 
of 72’s in telegraph service is also 

substantially increased by the 
following three related items:

STANDARD REPAIR KIT for the 72 
contains normally (and easily) replaceable 

parts: two contact screws and one 
Ferro-nickel armature.

MAINTENANCE AND ADJUSTMENT
MANUAL for the 72 

describes in detail all service 
operations likely to be needed 

in the field. What and what 
not to do, and the appropriate 
methods, are comprehensively 

set forth and illustrated in 18 pages. 
Available to 72 users.

MODEL 4S01 TEST SET permits thorough operational 
checking and adjustment, using either or both coils, of 

the relay under test* Measures operating ("trip”) values (either 
manually or automatically), bias, percent-break, and insulation. 

Provision is also made for connecting an external drive directly on relay 
coils, and ’scope connection for observing contact performance m bias 
and percent-break tests. Standard relay rack panel mounting, high, 

less than 6" deep. Case, socket adapters and instruction manual included.

’The Test Set is simply a useful
—but not vital—accessory to 

telegraph relay use. It performs 
the described tests on not only 

the Sigma Series 72 relay, but on 
our Series 1, the WE 255A (which 

our 72AOZ-160 TS can replace), 
the WE 215, and similar relays.

SIGMA
SIGMA INSTRUMENTS, INC.

91 Pearl St^ South Braintree 85, Masa.

CIRCLE 162 ON READER-SERVICE CARD FOR MORE INFORMATION
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Separate bulletins have been issued to cover each 
of three lines of d-c power rectifiers. Bulletin 
AC-57-A contains a complete cataloging of selenium 
and silicon power rectifiers with up to 1500 amp 
continuous capacity.

Bulletin AC-57-R covers a manually controlled 
rectifier for applications requiring moderately 
stabilized d-c voltage.

Bulletin BC-A-57-1 describes an automatic bat­
tery charger. Christie Electric Corp., 3410 W. 67th 
St., Los Angeles 43, Calif.

Specialized electronic testing equipment for 
guided missiles, radar and fire control is featured 
in an 18-page brochure. The illustrated booklet 
also contains information on engineering, design­
ing and planning personnel, sales companies repre­
senting the firm, and a complete service in printed 
circuitry which includes artwork, engineering and 
design. Cal-Tronics Corp., 11307 Hindry Ave., Los 
Angeles 45, Calif.

ELECTRONIC DESIGN • May 1, 19

The 1957 Instrument Transformer Buyer’s Guide, 
GEC-1028B, contains 90 pages of price and product 
information on a complete instrument transformer 
line. It lists prices, ratings, ASA accuracy classifica­
tions, weights and dimensions, and catalog num­
bers. Covered are indoor and outdoor type current 
and potential transformers and Thyrite protectors. 
Additional information is given on tests, mechanical 
and thermal limits of current transformers, and 
previous types of transformers and their replace­
ments. The photo-caption style permits quick refer­
ence to voltage ranges, nomenclatures, basic con­
struction features, maximum and minimum primary 
voltage ratings, current ratings, ASA insulation 
classes, impulse levels, and cycles. General Electric 
Co., Instrument Dept., Schenectady 5, N.Y.

• Your next thought should 
be of the Spring Engineers at 
John Chatillon & Sons. Send 
them your blueprints and spe­
cifications for study and 
recommendation.

Four high speed direct drive hand coil winders 
are described in an illustrated catalog page. Tech­
nical details are given on types of windings, maxi­
mum coil OD, maximum loading distance between 
winding centers, wire sizes wound, tension equip­
ment, winding speeds, motor equipment, dial and 
automatic counters, magnetic brake, mounting, out­
put end of spindle and other features. Geo. Stevens 
Mfg. Co., Inc., Pulaski Rd. at Peterson, Chicago 30,

JOHN

CHaYillON
£ SONS

You i 
ers in a 
relay, i 
and “C
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■ runs
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• With more than 120 
years of experience and knowl­
edge at their command, they 
can provide you with the exact 
spring you require—on time, 
at competitive prices.

you hav 
petitive 
means /

Wel<< 
the new
Contact s 
Form A, 1 
Coil: singl 
or solder1 
Operating

produces compressively stressed deposits 
assuring crack-free, peel-free service. Here’s proof! The photograph demon­
strates the high tensile stress of conventional rhodium electroplate and the 
CS of RHODEX. Dissolving the basic metal caused the conventional rhodium 
electroplate to disintegrate into small crystalline flakes. The Sei-Rex 
RHODEX electroplate remained unimpaired, ^ind in a continuous film. 
RHODEX does not peel or crack regardless of thickness? Write for details.

Precious Metals Division
- « ® SEL.-REX CORPORATION 

155 Manchester Place, Newark, N. J. Dept. ED-5

SPRINGS 
ON YOUFI

VEDEUggRy 
THORIZED ! 
DISTRIBUTED« i

• Chatillon has the trust of 
the largest users of springs in 
the world because of the 
Chatillon reputation for filling 
orders that others would con­
sider impossible.

• Next time, benefit by the 
thorough knowledge of 
Chatillon Spring Engineers. 
They’ll be glad to help you 
Send your blueprints to: 
Department D-2.

NgWl957

TRANSISTOR
Approved MIL-T-27A designs

Plated with 
RHODEX

Plated with 
ordinary 
rhodium

Man ufacturers of Precision Springs ond 
Force Measuring Instruments Since 1835

145 E. Mineola Avenue, Valley Stream

HERMETIC, MOLDED, OPEN OR CASED 
SERVO, MISSILE, AIRBORNE TYPES

Write for 
Detailed 1957 Catalog

NEW
TRANSFORMERS



Electronic Control Assemblies 172

Unusual Plastics Applications 173

Airborne Electronic Equipment 174
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WINCHESTER ELECTRONICS, Iik
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A 6-page file folder describes unusual uses and 
applications of plastics and the facilities for pro­
ducing them. Completely illustrated with diagrams 
and case histories, the leaflet describes plastic pro­
totype working models, vacuum forming, fiber glass 
molding, and fabrication. Amston Plastic Engineer­
ing Co., Amston, Conn.
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QUALITY Control in the manufacture of elec­
trical and electronic Connectors is an original 
concept rigidly adhered to by Winchester 
Electronics since this company received the 
first of many patents honoring its “original” art. 
This Quality Control, from design inception 
to final assembly of all its critical parts, as­
sures you of the unqualified reliability of 
every Winchester Electronics Connector de­
livered to you.
Specializing exclusively in Connectors, 
Winchester Electronics* many patents ... and 
numerous other original designs ... are the 
product of continuous research, development 
of sound ideas . . . and broad experience!

The activities, facilities and products of a divi­
sion making electronic control assemblies and com­
plex electronic gear are described in E. S. D. Bro­
chure No. 1-57. The 22-page booklet contains 
illustrations of a telemetering system for balloons, 
automatic pilot controls, tape recorders, radar instru­
ments and other equipment. Cook Electric Co., 2700 
N. Southport Ave., Chicago 14, Ill.

High temperature, high shock, and contamination 
free airborne power and electronic circuit relays 
are among the diverse products described in a re­
cent catalog. Full lines of electronic flashers, time 
delay relays, sequence timers, over and under volt­
age and frequency sensors and voltage regulators 
are covered in the same catalog. Also presented are 
a complete antenna pattern measurement range and 
rf systems and components. The Electronic Spe­
cialty Co., 5121 San Fernando Rd., Los Angeles 39, 
Calif. .

ineers, 
Ip you

Catalog Q illustrates and describes radioactivity 
measuring instruments in 64 pages. Over thirty 
units are new with this edition. Sections in the 
catalog are devoted to nuclear scaling units, rate­
meters, gamma-ray spectrometer systems. Geiger 
and scintillation detectors, portable survey instru­
ments for alpha-beta-gamma and neutron measure­
ments, lead shields, personnel protection devices, 
counting systems, high intensity gamma and beta 
sources, and nuclear accessories. A four-color insert 
describes and illustrates typical instrumentation for 
a nuclear biochemical laboratory, an industrial 
nuclear research laboratory, and four typical medi­
cal radioisotope laboratories. Nuclear-Chicago 
Corp., 229 W. Erie St, Chicago 10, Ill.
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CONTROLLED 
HIGH QUALITY 

SINCE 1941

STROMBERG-CARLSON 
, * DIVISION OF GENERAL DYNAMICS CORFORATION

TELECOMMUNICATION INDUSTRIAL SALES 
116 CARLSON ROAD, ROCHESTER 3. N. Y.

CIRCLE 170 ON READER-SERVICE CARD

Stromberg-Carlson’s new type “E” 
relay combines the time-proven 
characteristics of the type “A” relay 
with a mounting arrangement com­
mon to many other makes.

As the sketch above shows, our 
new frame mounting holes and coil 
terminal spacing allow you to spec­
ify these relays—of “telephone qual­
ity”—interchangeably with brands 
you have been using. Costs are com­
petitive and expanded production 
means prompt delivery.

Welcome engineering features of 
the new “E” relay are—
Contact spring assembly: maximum of 20 
Form A, 18 B. 10 C per relay.
Coil: single or double wound, with taper tab 
or solder type terminals at back of relay.
Operating voltage: 200 volts DC maximum.

You may order individual can cov- 
Iers in a choice of 3 sizes for the new 
relay, as well as for our type “A” 
and “C” relays.

For complete details and specifi­
cations on the “E” relay and other 
Stromberg-Carlson relays, send for 
your free copy of Catalog T-5000R.

Stop-Off Lacquer 171

R 5018 blue silk-screen acid-resist stop-off lac­
quer is introduced in a data sheet. The page details 
properties, application methods and production per­
formance. Chemical Products Corp., King Philip 
Rd., East Providence, R.I.

PRODUCTS ANO DESIGNS ARE AVAILABLE 

ONLY FROM..

New"E” Relay

750

interchangeable with 
many other makes

West Coast Branch 1218 Fifth Street, Santa Monica, Calif
wrings ona 
lince 1835

WINCHESTER 
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IN COIFO! ATEO



Ideas for Design

Hybrid Hi-Fi Amplifier

the common emitter configuration. From the c e series

across the supply voltage. The collector currents 90 cps j
db of fi

270V

PH.

LEVEL

CIRCLE 182 ON READER-SERVICE CARD FOR MORE INFORMATION
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gram it can be seen that transistors Qi, and Q, 
connected in series with Rif Rt, Rs and R^ This 
tire series string of transistors and their respect 
emittter and collector resistors is placed dire<

ering is 
The ovc 
db. An

AA/V 
R-ll

r resiste 
tors R7

Leonard Feldman 
Stephen A. Lipsky
Madison Fielding Corp.

Brooklyn, N. Y.
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NOW/ 
Vitrohm MIL-R-26C 

Resistors in all styles!

Famous Ward Leonard Vitrohm® vitreous-enameled 
“resistors are now available in every style to meet all 
requirements of Military Specification MIL-R-26C.

What’s more, this line offers you all characteristics— 
G, V, and the exacting Y—and all specification sizes 
and resistance values—even the highest values using 
the finest wire (0.00175").

Tab-terminal, axial-lead and stack-mounting types 
are available in styles and characteristics shown in 
table below.

For complete data on these MIL-R-26C resisters, 
write us for Bulletin 12. (And incidentally, for Vitrohm 
resistors to highest commercial and industrial stand­
ards, get W/L Catalog 15.) Ward Leonard Electric 
Co., 77 South Street, Mount Vernon, N.Y. In Canada:
Ward Leonard of Canada Ltd., Toronto. 

ENGINEERING DATA
7.10

TYPE STYLE AVAILABLE IN 
CHARACTERISTICS

RESISTANCE 
RANGE

Stack Mtg.-Tab RW20 thru 24 G All values in Spec.

Tab terminal RW29 thru 47 V, Y* and G All values in Spec.

Axial lead RW55 thru 59 VandG All values in Spec.t

♦Characteristic Y applies to styles RW30, 33, 37 and 47 
only. Characteristic Y is similar to V but requires high in* 
sulation resistance at end of moisture-resistance tests.
tMaximum values for single-layer-wound resistors with
0.00175" diameter wire.

nal hum pickup.

LIVE 8EnER...£/ecT/7ca//V

WARD LEONARD ELECTRIC CO.

THE DEVELOPMENT of a highly stable tran­
sistorized preamplifier has yielded a hum, noise, 

and microphonic-free “front end* for a standard 
vacuum tube audio amplifier. As even the best 
vacuum tube preamplifiers have not been able to 
yield hum figures much in excess of 60 db below 
full output, a transistorized unit is a considerable 
design improvement

The transistorized preamplifier is part of the A-15 
amplifier designed by the Madison-Fielding Co;p., 
Brooklyn 21, N.Y. The circuit of the preamplifier 
section, shown in Fig. 1, used two npn transistors in

Get $10.00 plus a by-line for the time it takes ’ 
to jot down your clever design idea. Paymer 
made when the idea is accepted for publican ^h inpu 
Use the "entry blank" on p 81 to submit your i Jimi
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both stages are therefore practically the same, 
sistors Rs and R6 set the bias potential on Qt. Si 
both transistors are series connected, Qi will see 
apparent increase in its emitter resistance as 
moves toward cutoff and will itself be stabiliz 
Additional circuit stability is provided by the er

Circuit diagram of the transis­
torized preamplifier, used in 
conjunction with a standard 
vacuum-tube amplifier. The unit 
has no intrinsic hum, and a 
metal housing prevents exter-
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r resistors Rt and and by the bleeder line re- 
Itors Rf and Ra. However, because of the requisite 
th input impedance the value of Ra is necessarily 
th, limiting its bleeder effect. The circuit as de- 
fibed is thermally stable for all temperatures 
ely to be encountered in any application for 
hich this unit was designed.
The input stage Qt is a standard grounded emit- 

r configuration with the emitter resistor Rt 
[bypassed to avoid a high input impedance 
b.OOO ohms) by means of emitter degeneration, 
lie junction Rt and Ra is bypassed to ground by 
| Qa operates as a high-gain amplifier. The output 
(b is fed to the base of Qt through C6. An overall 

kative inverse feedback loop operates between 
L emitter of Qi and the collector of Qa to stabilize 
Ie gain, reduce distortion and provide equalization 
| described below.

Fhe choice of npn transistors for this circuit 
lakes it possible to operate the preamplifier unit 
Im the one amplifier supply. Because of the very 
kail current requirements for the transistor stage, 
Ie series resistor Rn is of very high value, and 

Kether with the decoupling capacitor Ci and d-c 
kering is more than adequate.
Irhe overall gain of the preamplifier is better than 
Idb. An input of 10 mv will give 0.5 v output at 

lOO cps in the phono position. This gain includes 
I db of feedback used for equalization.

ansis- 
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idard 
e unit 
ind a 
exter-

Equalization

iThe transistor circuit is called upon to amplify and 
lualize all low level sources such as microphone 
Ihich requires a flat response), phono (which re- 
lires the RIAA playback characteristic) and tape- 
lad (which requires the 7-1/2 in. per second 

BRTB playback curve). All equalization is ac- 
Implished by feedback for improved distortion by 

ee-position slide switch. The basic amount of 
dback is about 22 db, leaving enough bass boost 
the tape-head playback curve down to 40 cps.

In the circuit diagram the switch is shown in the 
ono position where C 4 determines the bass cross- 
er frequency, Ri0 determines the amount of 
d-frequency feedback, and Ca determines high 
quency de-emphasis. In the microphone position, 
ly resistive feedback is employed (flat response) 
J in the tape-head playback pasition, the Gross­
er feedback is altered and de-emphasis is re­
ived. The RIAA curve is used for phono equaliza- 
n, with other curves compensated for by tone 
itrols further on in the system. This is made 
ssible by the excellent signal-to-hum and noise 
in cteristics of the transistorized preamp, so that 
■ addition of treble and bass boost so late iq the 
cu t does not result in amplified hum and noise. 
Hie entire preamplifier unit is housed in a metal 
i to shield the high-impedance input stage from 
<n pickup, and the circuit itself is printed on a 
16 h. phenolic board.

SM SERIES
(In both voltage and current actu­
ated models.) (Sensitivity 75 M.W. 
for current actuated models.) Med­
ium cost, light weight, hermetically 
sealed relay for light contact load 
application. Size: %" diameter 
Vik" high (above standard 7-pin 
miniature tube socket).

New inginooring Guido Catalog 
Availablo. Writo to

UKPRINCETON
Subii diary of AMERICAN MACHINE & FOUNDRY COMPANY

4 PR SERIES
Heavy duty relay with screw ter­
minal for all industrial control 
applications. All AC models can 
carry UI label. Size. 2J4" wide x 
3%" long x 2X*". Mounting. Two 
holos X*" dia. on l%" centers. 
Contacts. Capacity, 15 amperes 
single break and 20 amps double 
break. •

CIRCLE 113 ON READER-SERVICE CARD FOR MORE INFORMATION

KA SERIES > 
A small, low cost, highly efficient 
general purpose relay with 5 amp. 
silver contacts. Can be insulated to 
meet UL requirements. Size. IX»" 
x 1%" x IK". Mounting: Ono 
No. 6/32 stud and locating tab.

4 KRP SERIES
Versatile, multi-contact arrange­
ments. Enclosed in polystyrene dust 
cover. Contacts, rated 5 amperes. 
Dimensions. 1’Xt" x 1’Xs" x 2" 
high (above standard 8 or 11 pin 
octal style socket.) Weight. 3 oz.

MH SERIES > 
Extremely fast acting and long life. 
DC model» available up to 10 g— 
500 cp» vibration and 30 g shock. 
Available 4 form C contacts and 
variety of mtg. arrangements. 
Maximum size IK" x x IXs" 
high.

P&B Standard Relays available at Electronics 
Parts Distributors in all principal cities

YOUR ONE BEST 

SOURCE FOR ALL

RELAYSIwEliJMkB S
Here are only five of the more than 40 basic 
P & B relays. Each of the 40 can be modified in a 
wide variety of ways. This means there is a P & B 
relay for nearly every conceivable application. 
Custom modification of relays to exact specifica­
tion is a P & 8 specialty—thus you have one 
dependable source for ALL your relay needs.
P & B offers you:

1. PROVEN DESIGN. Twenty-five years of 
relay experience.

2. LOW COST. Modern engineering, produc­
tion and testing methods keep cost down.

3. FAST DELIVERY. Many basic relay models 
are shipped from stock.

■ u- 0011**0, Qwb*
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by unskilled labor from

I the I
TP-62S 

'frequencyI 
I ANALYZER I

Printed circuit plates 

. now accurately drilled

enlarged template by 

air activated feed.
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Convenient AC Outlets

LACING

TAPES

MEETS

YOUR

SPECIFIC

REQUIREMENTS

OR WE'LL

MAKE ONE

THAT WILL!

Gudebrod fiat braided lacing
tapes hold harness securely—

high temperature, some an the und

HELP

GUDELACE • GUDE-NW
TEFLAGUDELACE H

rubber-coated ... or with spe 
cial coating. Gudebrod make 
many tapes for many pur 
poses, including defense work 
Send us your lacing problem 
or your specifications . . . wi 
can supply the answer to both

no bite-through or slip, yet are an ac| 
easy on the hands. Some resis ¡dizing. ‘

w 
How i 
uniqd

U1 
i iteri
to tH 

at J 
f nd I

GUDEBROD BROS. SILK CO., II 
ELECTRONICS DIVISION 

225 W. 34th St., New York 1, N. 

EXECUTIVE OFFICES
12 South 12th St., Philadelphia 7, 

CIRCLE 186 ON READER-SERVICE CAI

color-coded ... and they com« ;cjear pj 
wax-coated or wax-free . .

Ask for catalog VP-1 

describing pneumatic 

attachment.

Featuring feed-through wiring, this baseboard 
wiring system could find wide use in many design 
laboratories. It is installed directly on the floor and 
requires no footers, trim, nor capping. Outlets can 
be conveniently located wherever desired. To effect 
reduced installation time and expense, only three 
fittings are required for mounting—an end blank, 
a combination internal and external elbow for cor­
ner areas, and a standard coupling.

Baseduct, manufactured by National Electric 
Products Corp., Gateway Center, Pittsburgh, Pa., is 
available in five-foot lengths, with duplex recepta­
cles on 30 or 60 in. centers. Over-all dimensions are 
3 in. high and 3/4 in. wide. Receptacles used 
within the system are preassembled to the wiring 
harness at the factory and are held in place within 
the duct without recourse to any additional support. 
Mounting holes in the base provide for easy instal­
lation. Knockouts in the base of the duct facilitate 
wiring operations.

The raceway in the lower area of Baseduct is 
sufficiently roomy to house a number of branch­
circuit wires. These are contained within the body 
of the duct without retaining clips or similar acces­
sories. Retention of the receptacle harness within the 
duct is not dependent on the cover. Capping may 
be installed and removed without disturbing the 
receptacle wiring harness or other conductors. The 
patented receptacles feature “straight-through” 
passage of wire and permits installation of the 
multi-outlet assembly without either screws or weld 
points.

ONE OF

GUDEBROD'S
MANY

Wove component* rotulting from vibro- 
tion, preture, strain, light, etc., can bo

For specification* and further informa­
tion, write for bulletin 625-1-956.

Convenient "Slip-On" Outlets

The TP-625 Frequency Analyzer will 
determine the recorded frequency- 
amplitude spectrum of a random wave 
within the frequency range of 2 cp* to 
25.000 cp*. In addition to analyzing 
random waves, the instrument will alto 
determine the frequency and ampli­
tude of the individual component* in a 
periodic wave within thi* frequency 
range.

measured in decibel*, in percent of 
total signal or both. Result* are indi­
cated on a calibrated attenuator and 
on a meter. For permanent, detailed 
onalysi*, high and low impedance out­
put are provided to drive a recorder. 
When equipped with it* accessory 
servo system, the TP-625 will follow 
RPM, or multiple* of RPM, in engine* 
throughout an operating range.

ichukal Products Co,
[ INSTRUMENT DIVISION
F0 Lexington Ave. Io* Angele* 38, Calif.

It «S ENGRAVING MACHINE CORP

13-19 University Place, New York 3, N Y.

TRACER-GUIDED DRILLING100 HOLES P. MC
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IDEAS FOR DESIGN

STATEMENT OF THE PROBLEM -
Quick Hole Seal

To the Ideas-For-Design Editor of ELECTRONIC DESIGN - 
19 E. 62nd Sc, New York 21, N. Y. • TEmpleton 8-1940

Here is my design idea for possible publication in your Ideas For Design department. I can 
expect $10 for this idea if accepted for publication.

(Ideas suitable include: 1. new circuits or circuit modifications, 2. new design techniques, 3. designs for new pro­
duction methods, 4. clever use of new materials or new components in design, 5. design or drafting aids, 6. new 
methods of packaging, 7. design short cuts, or 8. cost saving tips)

IA design, which won for William Gould of Key- 
me Plastics, Inc., Union, N.J., a $1000 first prize 
am Cadillac Plastic and Chemical Co., is a nylon 
»eve designed so as to cold flow into a seal be- 
een work, bolt, and nut, as shown. This design 
ms to an advantage one of nylon’s less desirable 
operties—its cold flow characteristic.rs

NYL 
'FL

Appearance Design
Attractive appearance is achieved in plastics for 
part of the new Rockola 200-selection juke box. 
e turntable for the 45 rpm player rests in the 
iter of the piece shown. Injection molded from 
igh aery he plastic by G. Felsenthal & Sons, Inc., 
icago plastics molding and fabricating firm. The 
t is then sprayed with silver-colored metallic 
int. A vacuum-plating process covers each star 
h a coating of gold. Finally, the gold is covered 
h an additional coat of paint to prevent it from 
idizing. Since all of the silver and gold paint is 
the underside of the part, and is seen through 
clear plastic, it cannot be scratched or damaged.

♦
4

MY SOLUTION, AND WHY-(Please be explicit. Include sketches or photos that 
’ will help get the idea across)

HELP ELECTRONIC DESIGN HELP YOUI

(Place illustrations on separate sheet if necessary)

I

«rum wni|>«n, m vanaoa un») Limited, r.u. Box bW, Montreal, Quebac

icin 
dy 
it ar
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i ar 
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work 
blem

j hot

Signed— 
Title-

Company- 
Address.

ION 
i LN.
ES
>hia 7f 

ICE CA

We all benefit by sharing ideas. 
How about sending in your unusual, 
unique, or clever design idea today?

Use this handy blank form to reg­
ister your idea. Tear it out and mail 
to the Ideas For Design Editor. Then 
watch this column grow in importance 
c nd value to you.



as good as

82

• High accuracy.. 
.002% linearity

• High resolution.

♦ Low phase shift.

as good as .0005% 

, less than I *

LOS ANGELES 25. CALIFORNIA

A new tealed, 
»haft-driven precition 

AC voltage divider 
for accurate petitioning 

and calibration.

Gertsch Rotary RatioTran
100-turn or 1000-turn 

models available, both in 

anodized aluminum cases, 

sealed against dirt and 

moisture. Ratio is 

controlled by a single 

ball-bearing mounted shaft. 

An internal mechanical 

counter provides easy 

readout. Printed silver 

switches assure long life 

and reliability.

• High input impedance... approx. 50 henrys 
(200 henrys in 1000-turn model)

• Continuous transient-free output
•tradcmark

FOR COMFLCTI DATA SHCKT. CONTACT VOUR NBARKST 

GKRTSCH CNOIRKKRINQ RIFRKSCNTATIVB. OR

mcHPmucTSjc 4 7

CIRCLE 187 ON READER-SERVICE CARD FOR MORE INFORMATION

for ACCURATE MEASURENT of 
FREQUENCY, PERIOD, or EIME INTERVAL

toc rteca
MODEL 7550B

• 5’4'* x 17” Panel Size

: exz.«.«
• Measure» lO /^s-12 day»

• 100 mv Input Sensitivity
* 4*

Featuring glow transfer tube counting
techniques and printed wiring throughout, Model 7550B 
offers optimum reliability, economy, and accuracy for 
general purpose use in frequency and timj measurement.

Write for complete data: our Bulletin 755OB/ED 
Representative» in Major Cities

11161 TEALE ST., CULVER CITY, CALIF. • Rhone: EXmont 8-6764 or TExos 0-4006 
CIRCLE 100 ON READER-SERVICE CARD FOR MORE INFORMATION



Report Briefs

Price List of AEC Reports

A new free price list of Atomic Energy Commission 
unclassified research reports for sale by the Office 
of Technical Services, U. S. Department of Com­
merce, is now available from OTS on request To 
obtain the new list, request AEC Research Reports 
Price List No. 27 from OTS, U. S. Dept, of Com­
merce, Washington 25, D.C.

Ferroelectric Ceramics

Facilities and methods devised by the Navy for 
the ceramic forming of transducers of barium 
titanate are described. Production relies on a new 
technique of slip casting which produces yields of 
above 80 per cent of pieces with densities greater 
than 5.50. Laboratory facilities are described by 
text and photographs in the report, along with 
methods of evaluating the transducers. PB 121418 
Development of Ferroelectric Ceramics, J. D. Wal­
lace and M F. Pressler, U.S. Naval Air Development 
Center, OTS, U.S. Dept, of Commerce, Washington 
25, D.C., Feb. 1953, 59 pp, $1.50.

Receivers for White Noise

Two KA-band versions of the comparison receiver, 
together with facilities for calibration and measure­
ment of received signal power, are described. The 
derivation of the output response characteristic is 
traced in analytical form, and it is shown to be 
parabolic for linear i-f detection. Optimum receiver 
gain stability is shown to be obtained with linear 
detection. Techniques used to suppress troublesome 
spurious emissions from the receiver input are dis­
cussed. Two methods of determining receiver noise 
figure are considered; the noise figure obtained with 
selected mixer crystals is 12 to 13 db. Expressions 
are derived for the absolute sensitivity of the single­
detection and the comparison (double-detection) 
receivers, and the observed sensitivity of the subject 
type of receiver is found to be in reasonable agree­
ment PB 121571 Comparison-Type Receivers for 
White Noise Radiation at 0.86 cm Wavelength, J. E. 
Gibson, U. S. Naval Research Lab., OTS, U. S. Dept, 
of Congress, Washington 25, D. C., Dec. 1956,32 pp, 
$1.00.

NEW! 18-Channel 
Acceleration Switche

104 Series
Now, a complete line of pre­
cision, magnetically damped 
acceleration switches. Up to 18 
separate channels... 8 models 
covering the sensitivity range 
of ±0.1g to ±9g...fully tested 
to over a half million cycles of 
operation in ambients of —50°F 
to 4-180°F and still going. 
There’s a 104 series model to 
meet your needs!

MAXSON MAKES 11

SPECIFICATIONS

No. ef Channels: ±9 (18 total); 
Models 104 and 104A, single channel.
Contact Arrangement: One common 
and 18 independent. Adjusted to close 
at specified acceleration levels.
Contact Current Capacity: 5 ma 
(higher current capacities available 
on special order); Models 104 and 
104A, 100 ma.
Accuracy of Setting: From ±0.02g 
to ±0.25g, depending upon g range 
desired.
Orientation: 1.0g or zero g refer­
ence for neutral position.
Damping: 0.5 to ±0.1.
Sealing: Hermetic.
Shock Resistance: 20g 10 milli­
second rise.
Acceleration, Static: 90g without 
damage.
Vibration: 0 to 55 cps., 10g maxi­
mum without damage.
For complete specifications, request 

Data Sheet 104-11-104A/357A.

aqua MAXSON 
INSTRUMENTS
47-37 Austell Place 
Long Island City 1, New Yen

Division of The W. L. Maxson Corporate
CIRCLE 1R9 ON READER-SERVICE CARD
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Look no further—

Hydrodynamic Oscillators

This report is concerned with the conversion of 
liquid-flow energy to acoustic energy, as achieved 
through a self-excited, flow-interruption process. 
Certain conditions exist for which flow variations 
through a variable-area orifice act quasistatically, 
or as a succession of slowly changing equilibrium 
states. In this case, the acoustic circuit representa­
tion of a pressure-actuated orifice assembly closely 
resembles the equivalent circuit of a vacuum tube, 
or electron valve. The similarities and differences 
between these analogous structures are investigated. 
PB 122969 Self-Excited Hydrodynamic Oscillators, 
John V. Bouyoucos, Harvard Univ., Order from 
Library of Congress, Photoduplication Service, Pub­
lications Board Project, Washington 25, D. C., July 
1955, 326 pp, Microfilm $11.10, Photocopy $49.85.

if you're looking for

HIGH PURITY
fused quartz

LABORATORY WARE

ng. 
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).O2« 
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The world’s largest pro­
ducer of fused quartz prod­
ucts can help you with your 
most critical and exacting 
needs for your laboratory 
ware.

Vitreosil9 products can 
be supplied in an unusually 
large variety of types and 
sizes. Also fabricated to spec­
ification to meet semi-con­
ductor requirements for the 
production of silicon metal.

TRANSPARENT VITREOSIL
For ultra-violet applica­

tions, metallurgical investi­
gations, chemical research 
and analysis, photochemis­
try, spectroscopy and physi­
cal, optical and electrical 
research.

Send specifications for 
your requirements. Please 
use coupon below.

Multipole Data Control

This report gives a detailed discussion of a method 
for eliminating the coupling inherent in complex 
control systems in order to permit application of 
well-known single-input, single-output system tech­
niques. The treatment is from the sampled-data 
point of view because of the ease with which com­
plicated transfer functions may be realized with a 
digital computer. The method may, however, be 
readily extended to continuous-data systems. Limi­
tations of the method are discussed, and an example 
is given of the design of a controller for a system 
having three inputs and two outputs. PB 122228 
Multipole Sampled-Data Control Systems, Herbert 
Freeman, Columbia Univ., Order from Library of 
Congress, Photoduplication Service, Publications 
Board Project, Washington 25, D. C., Sept. 1955, 
45 pp, Microfilm $3.30, Photocopy $7.80.

, Now V

Corporatio 
CE CARD

Forward Scattering By a Sphere

An expression for the scattered wave as an expan­
sion in terms of radial eigenfunctions is obtained. 
The total wave may be expressed in terms of radial 
eigenfunctions directly but the incident wave can­
not. Instead, the incident wave is first expressed by 
a contour integral. Then a change of variable is 
introduced and the resulting integral is approxi­
mated by the Euler-Maclaurin sum rule. This re­
sults in a series for the incident wave in terms of 
radial functions plus an integral and correction 
terms. When this is subtracted from the total wave 
a finite series in terms of radial functions is ob­
tained, and the integral and correction terms are 
easily evaluated. PB 122223 Forward Scattering of 
High-Frequency Plane Waves By a Sphere, George 
Kear, N.Y.U., Order from Library of Congress, 
Photoduplication Service, Publications Board Proj­
ect, Washington 25, D. C., Nov. 1955, 31 pp, Micro­
film $3.00, Photocopy $6.30.

ithout

Please send technical data on
maxi*

ENT Zone____ Stale

1, 1’

THERMAL AMERICAN 
FUSED QUARTZ CO., INC.

18-20 Salem Street, Dover, New Jersey

»quest 
ZA.

Company___  

Name A Title

Street________

City_________

Cl CLE 190 ON READER-SERVICE CARD
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New IN-LINE Waveguide to Coaxial
ADAPTERS

In-line adapters provide an improved means of joining a wave­
guide to a coaxial system and permit better packaging in 
radar systems. They also provide a de return for crystal cur­
rents, as well as a 180° reversal of rf phase. Designed to have 
a VSWR under 1.5 over a 30% band, they employ Type N 
jacks and cover or choke waveguide flanges.

sA» JL A A

Data tubjact ta chango without notice.

Model 9900 9907 9908 9909 9910

Center Freq. 
Kmc. 2.9 5.6 6.0 9.0 9.5

Waveguide 
Size 1% x3 1x2 % x 1% % x 1% % x 1

Overall 
Length 4 %" 2'/2" 2 ¥4" 1%" 1%"

Write today for literature and prices

CANOGA CORPORATION
H.idn Systems Antcnnu . Receivers li st Equipment Microwave Components

5955 SEPULVEDA BLVD , VAN NUVS, CALIFORNIA

CIRCLE 191 ON READER-SERVICE CARD FOR MORE INFORMATION

SIZE
Highest quality paper and foil sub-miniature 
capacitors, encased In highly dense Steatite 
tube. Outstanding for TV, radio and other 
compact circuitry requirements. No voltage 
derating necessary over temperature range of 
—55°C to +125°C. Noted for exceptional 
capacitance stability. Also available in new 
plastic film dielectrics. Co-Therm capacitors in 
all standard values and tolerances. Prompt 
delivery!

this renowned engi- NOW neering quality experi­
ence is offered in the

NEW

We perfected the 
highest quality 
capacitor, for
military 
uses!

Special units designed 
for specific require­
ments! Write, phone 
or wire, TODAY!

Send for Literature!

CO-THERM
HIGH TEMPERATURE 

CAPACITORS 
FOR INDUSTRIAL USES!

12900 Foothill Blvd.
San Fernando, Calif. • EMpire 1-8693 

Offices In Washington, D.C. and San Francisco

CIRCLE 192 ON READER-SERVICE CARD FOR MORE INFORMATION

83



Report Briefs HERMASEAL

Hsrmawal OCTAL

Hermaseal

0-160 inch ounces

Hermaseal

H-Strictive Vibration Generator

CIRCLE 194 ON READER-SERVICE CARD FOR MORE INFORMATION
CIRCLE 197

CIRCLE 195 ON READER-SERVICE CARD FOR MORE INFORMATION

A COMPACT

Excellent

CIRCLE 196 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE 193 ON READER-SERVICE CARD FOR MORE INFORMATION

ECTRi

For further information, 
phone 2-3773 or write.

Transformer Isolated Output 
3 Output Impedances 
Low Internal Impedance 
Output Variable Up To 120 Volts

Inch pound models and larger 
foot pound ranges also available

Distortion 
Hum Level.......  
Output Power 
Power Supply. 
Dimensions....

Hermaseal NOVAL Header 
and Bracket Assembly.

Specialists in
Glass-to-Metal Seals!

... A successful pioneer since 
1943 in gl«M-to-metal seals, com­
pression (cold rolled steel) and 
matched (Kovar), to meet your 
needs.

Tests of a high frequency vibration exciter consist­
ing of a magnetostrictive stack and Mason probe 
are described. It is shown that simulated gas tur­
bine blades having a cross sectional area of one 
quarter square inch can be failed near the resonant 
frequency of the exciter. Failure of an actual gas 
turbine blade having a resonant frequency 1500 cy 
above that of the exciter is described. Theory of a 
magneto-magnetostrictive force-velocity pickup is 
described and results of experimental sensitivity 
measurements are presented. PB 121252 Tests of a 
High-Frequency Large Amplitude Magnetostrictive 
Vibration Generator and Theoretical and Experi­
mental Investigation of the Feasibility of Mode 
Shape Analysis from Driving Point Impedance 
Measurements, R. W. Gretter, MIT, OTS, U. S.
Dept, of Commerce, Washington 25, D. C., Mar. 
1956, 49 pp, $1.25.

ELECTRONIC DESIGN • May 1, 195
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THE HERMASEAL COMPANY, INC.
1010 N. Main, Elkhart. Indiana
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TORQUE
applied lu tit luci ounce

r nucí i $11900
F.O.B. 

NEW YORK

A.W.F
PENCIL CL

silver-p 
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ft • i: th.i 
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Available in 
these Torque Ranges

SPECIFICATIONS

400 or 1000 C.P.S. by selector switch 
(other frequencies on request)

Less than 1 % 
Approximately .05 •/• of rated output 
3 watts into matched resistive load 
.115 volts. 60 C.P.S., 40 watts 
5-11 /16 x 9 x 6’/j inches

OSCILLATOR 
WATTS OUTPUT Radiation and recovery corrections and time con­

stants were experimentally determined for several 
designs of shielded and unshielded thermocouple 
probes using chromel-alumel wire. A review of the 
theory of gas temperature measurements and an 
analysis of the data show that simple empirical 
formulas may be used to correlate corrections for 
various gas-stream conditions. PB 123699 Radiation 
and Recovery Corrections and Time Constants of 
Several Chromel-Alumel Thermocouple Probes in 
High-Temperature, High Velocity Gas Streams, 
George E. Glawe, Frederick S. Simmons and Tru­
man M. Stickney, U. S. National Advisory Commit­
tee for Aeronautics, Order as NACA TN 3766 from 
National Advisory Committee for Aeronautics, 1512 
“H” St., N.W., Washington 25, D. C., Oct. 1956, 
25 pp.

PRECISION 
PROVIDING 3

Digital Computers

Part 7 of this report shows that mathematical simu­
lation studies may be planned around the use of 
digital or analog computers. In this case digital 
computation can be used in problem preparation 
for and placement on an analog computer, and pro­
vides the only reliable method of checking analog 
accuracy in early stages of design work. To aid in 
estimating computing time and code complexity, a 
practical problem, which had been solved pre­
viously, was coded for OARAC. PB 121598 Dy­
namic System Studies—Part 7: Digital Computers, 
Roger H. Farrell, Chicago Univ., OTS, U. S. Dept, 
of Commerce, Washington 25, D. C., Sept. 1956,130 
pp, $3.25.

8 inch ounces 

16 inch ounces

32 inch ounces 

B0 inch ounces

MODEL 
F80-I-G

F8-I-O

Fl 6-1-0 

F32-I-O 

F80-I-O 

Fl 60-1-0

0CKTITE

Castell Loi 
^aphite-satu 
i practical)’ 
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ifled clutch 
log, preven ti 
¡nported 90, 
cad which

. . . with its expert engineering 
staff and the lateat in production 
equipment is ready to serve you.

Hermaseal 10M Volt TERMINAL.

—Hermaseal----------------------
CALL US ON STANDARD 
AND SPECIAL TERMINALS.

COMPLETE
COIL FORM SERVICE

COIL FORMS and TUBES, SQUARE, RECTANGULAR, ROUND 
Any length, shape or size from to 8”, wall thickness 
from .010 to .125. Kraft, fish paper, cellulose acetate, 
mylar, polystyrene, quinterra, fibre glass and other 
dielectric materials, including resin impregnated.

BOBBINS
Cores fabricated from any of above materials. Metal, 
asbestos, plastic or fibre flanges.

MANDRIL SERVICE
Accurately ground steel and aluminum coil mandrils 
at cost comparable to undependable wood or under­
sized steel mandrils.

FABRICATING SERVICE
Any special shape or form . . . rolled, spun, flared, 
punched or formed.

Atk about Preciiion’» complot» coil form torvico. 
Roquutt informativo bulletin.

CAPACITY
0- 30 inch grams

vmoseth

RECISIOIÌPOWER
OSCILLATOR

MODEL 1040

PRECISION PAPER YUBE COMPANY
2055 West Charleston Street, Chicago 47, Illinois

Plant No 2 1 Flower Street, Hartford, Conn

Rep'eiental'vei throughout United Sfotti and Canada

INDUSTRIAL TEST EQUIPMENT CO.
55 EAST 11th STREET • NEW YORK 3, N. Y
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CASTELL
'CKT ITE Holder and Imported CASTELL Lead

lastell Locktite Holders, armed with long sticks of 
kaphite-saturated imported Castell 9030 lead, are used 
n practically every engineering and design office. Busy 
hos are keen about Locktite because it has a gun- 
piled clutch that holds the lead like the jaws of a bull 
log, preventing slipping or turning. They are keen about 
Inported 9030 Castell lead, because it is identical to 
lad which made Castell wood pencil world famous.

ave you seen Locktite 9800, with the patent-pending 3 
egree Indicator. A turn of a brass collar indicates the I 
:gree in use. Pick one up from your Dealer today. I

A.W.FABER-CASTH1
PENCIL CO., INC. NEWARK 3. N. J.

CIRCLE 197 ON READER-SERVICE CARD FOR MORE INFORMATION

p TRANSISTOR CMP

Patent Pending

silver-plated beryllium copper clip for holding 
E. and Texas Instrument oval silicon transistors 
ider the rugged requirements of aircraft and 
Hssiles. This clip has been designed by a com- 
fny* that knows these requirements at first hand, 

will hold the Texas Instrument 2N117, 2N118, 
kll9 and the General Electric 2N167, 2N78. 
fher Transistor Clips and Heat Sinks are avail- 
ble. Send for Bulletin #10.
lanufactured and sold under exclusive license from 
irthrop Aircraft, Inc.

ATLAS E-E CORPORATION
01

Prospect Street 
•7 Wilshire Blvd.

Woburn, Massachusetts 
Los Angeles, California

MATION CIRCLE 198 ON READER-SREVICE CARD FOR MORE INFORMATION

Electronic Design Guide

This handbook presents information intended to 
forestall costly, time-consuming maintenance of 
operational electronic systems by “building in” 
provisions for effective maintenance during devel­
opment of the equipment. Features of design which 
will afford preventive and corrective maintenance 
of both ground and airborne electronic systems are 
presented. Sections of the illustrated volume cover 
factors in planning for maintainability, steps for 
designing a maintainable system, and specific char­
acteristics for equipment and maintenance proced­
ures. PB 121439 Guide to Design of Electronic 
Equipment for Maintainability, J. D. Folley, Jr. and 
J. W. Altman, Amer. Institute for Research for 
Wright Air Development Center. OTS, U. S. Dept, 
of Commerce, Washington, D.C. April 1956 180 pp, 
$4.50.

Design of Equipment

A major problem faced by the military services is 
effective maintenance of complex electronic equip­
ments despite shortages of highly skilled mainte­
nance technicians. This guide is intended to help 
alleviate this problem by recommending design 
practices which will maximize the ease with which 
electronic equipments can be maintained. Factors 
to be considered in planning for maintainability are 
briefly reviewed. A schedule of steps to be taken 
in designing a maintainable system is presented. 
Specific characteristics are recommended for equip­
ment and maintenance procedures. PB 121439 
Guide to Design of Electronic Equipment for Main­
tainability, John D. Folley, Jr. and James W. Alt­
man, American Inst, for Research, OTS, U. S. Dept, 
of Commerce, Washington 25, D. C., Apr. 1956, 
180 pp, $4.50.

Paralleled Cavity Filters

The possible use of degenerate modes in a single 
cavity for the production of a paralleled-cavity 
filter as contrasted to the ladder type was studied. 
A qualitative design with single iris coupling at 
input and output to three degenerate modes, in a 
particular cylindrical cavity was obtained and such 
a cavity built. Arrangements were provided for 
individually timing the two TE modes, and for 
rotation of input and output cavities to vary the 
coupling to the individual modes. Best operation 
of this cavity yielded a filter with a pass band of 
approximately 40 me at 8970 me with insertion loss 
of about 3 db in the pass band. PB 123427 Paral­
leled Multimode Cavity Filters, Irving C. Tang, 
Calif. Univ., Order from Library of Congress, Pho­
toduplication Service, Publications Board Project, 
Washington 25, D. C., Oct. 1955, 28 pp, Microfilm 
$2.70, Photocopy $4.80.

Wayne Kerr

Of very advanced design this new 
bridge presents measurement facilities 
never before achieved.

The range of Model B221 1s extraordinary (see 
below). In addition high accuracy, high discrimination 
and operational simplicity ensure the bridge a valued 
place in Research, Development and Production.

Specification
L .005^H to 10,000 H

C .0002/t/iF to .1 Farad

R 50/xQ to 10,000 MQ

Accuracy .25% on all ranges 
Discrimination .01 % of full scale 
Frequency 10,000 radians/sec. 1592 cps 
Ranges 11. Direct reading

OUTSTANDING FEATURES
• Reads to four significant figures.
• R and X balances are independent.
• Test leads of any length do not affect accuracy?
• Direct reading. Makes “in situ“ measurements.
• Self contained. Built in source and detector.
• Transformer ratio arm principle permits measurement in 

any quadrant.
• Wayne Kerr Monograph, freely available, describes 

design principles of Model B221.

Specialists in 
Measurement

Exclusive Sales A Service in U.S.A.

MARCONI Instruments
44 Now St., New York 4, N. Y.
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Without Obligation

Complete Price $4950 Including Cards

You Get Things Done Better 
By Seeing What’s Happenin

Vibration Prevention Design

Previous investigations have shown that mechan­
ical damage will occur to an electronics chassis 
subjected to a sustained vibration of the same fre­
quency as the natural frequency of the chassis. For 
maximum protection against resonant vibration, the 
natural frequency of the chassis must ordinarily be 
somewhat higher than that of the chassis-isolator 
assembly. By the method of frequency determina­
tion described in this manual, the designer may 
identify the lowest natural frequency of a chassis. 
The setting up and solution of the determinant for 
the frequency equation is discussed, along with 
the necessary eigenvalues. Included are values for 
different sizes and kinds of chassis, with curves and 
equations for finding eigenvalues of other chassis 
of similar construction. The effect of stiffeners on 
chassis and on their natural frequencies are de­
scribed. PB 121564 Prevention of Mechanical Vi­
brations in Electronic Chassis—Design Manual W. 
F. Stokey, C. F. Zorowski, and F. C. Appt, Carnegie 
Institute of Technology for Rome Air Development 
Center, OTS U.S. Dept, of Commerce, Washington 
25, D.C. Sept. 1955 96 pp, $2.50.

Cards, Snap on Board.

★ Ideal for Production, Schedul 
ing, Sales, Inventory, Etc.

■JT Compact, Attractive. Made o 
Metal. T 50.000 in Use.

Simplest, most economi­

cal analog-to-digital 

converter for moderately 

accurate read-out. 
a

A multi-contact meter­

relay permitting control 

action at up to 64 grad­

uated signal points.

dry circuit is downright arid ... or 
a power circuit employs 10 amperes (or even 20 amps for a 
short life need) ... your best bet for reliability is a “Diamond 
H’’ Series R miniature, hermetically sealed, aircraft type relay. 
Their shock and vibration resistance you may take for granted.

Variations on the basic 4 PDT Series R relay perform out­
standingly over such a broad area that they are frequently used 
to do many different types of jobs in a given application, with 
resultant savings in spare part inventories. The range of possi­
ble characteristics covers:

Various brackets of vibration resistance from 10 to 2,000 
cps, coil resistances from 1 to 50,000 ohms, operational shock 
resistances of 30. 40, or over 50 “G”; mechanical shock resist­
ance to 1,000 “G”, contact capacities from 350 V., D.C., 400 
MA, to 10 A., at 30 V., D.C., as well as signal circuits.

For complete information send for a copy of Bulletin R-250.

THE HART MANUFACTURING COMPANY
210 Bartholomew Avenue, Hartford, Conn.
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Oscillation Criteria
This paper is concerned with the differential equa­
tion y" + p (x) y = o, where p (x) is a continuous 
non-negative function for 0<x<oO. PB 123079 
Oscillation Criteria for Second-Order Linear Dif­
ferential Equations, 'Zeev Nehari, Carnegie Inst, of 
Tech., Order from Library of Congress, Photodu­
plication Service, Publications Board Project, Wash­
ington 25, D.C., July 1956, 27 pp, Microfilm $2.70, 
Photocopy $4.80.

Ni-Cd Sintered Plate Cell

A commercially available sintered-plate secondary 
cell has shown considerable improvement in high­
rate and low-temperature performance over the 
conventional cell used in the nickel-cadmium alka­
line battery. This report presents an evaluation 
made over 700 cy under varied conditions of tem­
perature, charge and discharge rates. The cell was 
relatively unaffected by operation at 0 F, could be 
fully charged in less than one hour, and discharged 
in a few minutes without excessive capacity loss. 
The cell appeared physically and electrically rugged. 
PB 121533 A Sintered-Plate Nickel-Cadmium Cell, 
G. W. Work, Naval Research Lab, OTS, U.S. Dept, 
of Commerce, Washington 25, D.C., Oct. 1956, 15 
pp, $0.50.

Applications for the LIAD (Low-Current-Analog-Digital) 
include telemetering, automatic testing, sorting, reading of 
maximum values, and accumulating quality control data.

The LIAD has a D’Arsonva! movement, operating from 
any sensing element. A printed circuit scale replaces the 
normal dial. Read-out takes place when contacts under the 
pointer are clamped to the scale.

The LIAD converts low-level signals for transmission over 
great distances. Accuracy with a six-band scale is I part in 
64. Fastest operation is about two times a second.

Consult us on unique problems suitable for the LIAD.

ASSEMBLY PRODUCTS, INC.
Chesterland 17, Ohio, Phene (Cleveland, O.) HAmilton 3-4436 

(West Coast: Box XX Palm Springs 17. California, Phone DHS 4-3133 
or 4-2453. Los Angeles: Phone EDgewood 9-2670.) 

Booth 1323, Design Engineering Show, 
May 20-23, Coliseum, N.Y.C.
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•Jr Facts at a Glance-Saves Time 
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REE SELECTION CHART

ime delay

Write on 

I. 
Scheduli 

Etc.

Made 0 

se.

how you can select exactly the right Agastat time delay relay 
1 r your particular timing need—in a hurry. This free selec- 
ion chart lists data on every popular model in the Agastat 
ine—the most complete line of pneumatic time delay relays 
¡the industry. They’re adjustable for timing from 0.1 second 
010 or more minutes, unaffected by voltage variation, dust- 
jtoof, light, and mountable in any position. And there’s an 
Lastat model to precisely fit your requirements, including 
Lo-step, electrical interlock and double head units. A glance 
1 the free selection chart tells you which model to order.

Write for your free copy to Dept. A26-524

1-50 AGA
Elastic Stop Nut Corporation 

of America

MION

nice

JN—

ronic

DIVISION I 1027 Newark Avenue, Elizabeth. New Jersey 
__ J Pioneers in pneumatic timing.
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P-125, KP-135, KP-145 Indicators
Monitor Transistor Circuits

I
 The first family of Indicator Tubes is now 

available in production quantities at low 
prices. The KP-125, already in computer 
transistor monitor service, is complemented 
by the new KP-135 and KP-145. These tubes 

■ satisfy differing needs for end viewing (tip— 
glow), and visual brightness consistent with 
circuit power limitations. All tubes are grid- 
controlled gas triodes with 1.4 v (AC or DC) 
filaments, are operable from the 120 v AC 
line, consume low power (milliwatts), are 
specifically designed, and in production for 

Rrw transistor monitor service. Mountable in 
MkH three ways for high density read-out, the 

KP-125, KP-135, and KP-145 eliminate the 
use several components (relays, lamps, 
etc.) which require large voltage swings with 

iK| heavy current drains which load the test 
circuit. The KIP Indicator Tubes take small 

xf signals (4 v), draw negligible grid current 
(less than luA), provide visual indication, 
and are AVAILABLE IMMEDIATELY for 

s»« aU transistor monitor applications. For de- 
¡ls on these and other special purpose tubes write:

KIP ELECTRONICS CORPORATION
Dept. E-2, Stamford, Connecticut
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RDF Measurements

Direction finders function on two generally different 
principles which may be divided into those employ­
ing amplitude comparison and those employing 
phase comparison, or a combination of both prin­
ciples. The investigation of the effectiveness of the 
different processes involved in reducing any of 
these comparative methods to practice is the sub­
ject of these measurements. PB 123718 Standard 
Direction Finder Measurements. U. S. Office Scien­
tific Research and Development. May 1945. 51 pp. 
Microfilm $2.70, photostat $4.80.

Tube Capacitance Measurement

This report contains a detailed analysis of the prob­
lem, develops a theory to account for the causes of 
disagreement, and presents data showing excellent 
agreement between theory and experiment. Finally, 
what is considered to be the proper method of 
measurement, which this report proves and advo­
cates, is recommended for adoption. PB 120460 Re­
port of Correct Capacitance Measurement Proce­
dure On Metal Base Shell Vacuum Tubes, K. M. 
Soukaras, U.S. Naval Research Laboratory. Aug. 
1938. 26 pp, Microfilm $2.70, photostat $4.80.

Design to Resist Mold

A method is presented for evaluating the de sur­
face resistance of hook-up wire insulations with 
respect to the effect of moisture and mold growth. 
Recommendations are made concerning selection of 
materials for use in the construction of electronic 
equipment. The principles established in respect to 
the effects of moisture plus mold growth on the 
electrical characteristics of insulation surfaces are 
applied to the design of electronic equipment. PB 
122827 Considerations in the Design of Electronic 
Equipment as Influenced by the Effect of Moisture 
and Mold Growth on Hook-Up Wire, R. H. Luce 
and K. N. Mathes. Rensselaer Polytechnic Institute, 
Troy, N.Y. 1952,83 pp, diagrs, graphs, tables. $13.80.

Scatulator

The purpose of this report is to bring together in­
formation necessary to determine tropospheric scat­
ter circuit performance, and to present a simple 
method of applying this information to obtain 
rapid solutions to the equations involved. The 
formulae for determining the performance of tropo­
spheric scatter systems are presented. A method of 
applying these formulae using a circular slide rule 
is presented and explained. PB 123075 Scatulator, 
James E. Bartow, SCEL, Order from Library of 
Congress, Photoduplication Service, Publications 
Board Project, Washington 25, D. C., Feb. 1956,15 
pp, Microfilm $2.40, Photocopy $3.30.

WATT 
SERVOMOTOR

BEKEY

POWER SPEED

THIS NEW SERVO HAS 32 OZ. IN. 

STALL TORQUE AND UNEXCELLED 

TORQUE TO INERTIA RATIO:

50000 RAD PER SEC.1

WRITE FOR ILLUSTRATED FOLDER 

WITH COMPLETE SPECIFICATIONS.

Dept E D 5

ELECTRIC COMPANY, INC.
1327 S Main St., Los Angeles 15, Calif.
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Team
SODECO
Electric 
Reset 
Counters ________

up... CONFIDENTLY

19S LECTRONIC DESIGN • May 1, 1957

You know they'll perform dependably. You can team up 100 
SODECO Electric Impulse Counters, (we’ll be glad to show 
you how) send a single reset impulse, and all will reset to 
zero-instantly, simultaneously, reliably.

There are many other reasons why you want to include 
SODECO Electric Reset Impulse Counters in your design. 
For instance:

• They're FAST—count up to 25 impulses/sec.

• They’re COMPACT—model illustrated measures only 1 x 
2%" x 4%" and •* suitable for flush mounting.

• They're available in 4, 5 and 6 digit models.

• They have a LOW POWER REQUIREMENT—they’ve been op­
erated in electronic circuits.

SODECO Counters

z“..~
ing problem. Write r
for full information 45 West 45th Street, New York 36, N. Y.
to:
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tial on the control grid 98 of the secon 
tube and, secondly, because of an increas

unique small size, 
moisture-proof cover

dition by the negative polarity of the 
coming pulse.

Writ* for 
TEFLON 
BULLETIN

POWER 
SUPPLY

Hook-up and Lead Wires 
Single & Multiple Conductor 
Miniature, Coaxial and 
RG Coaxial Cables

UTILIZING 

CIRCUITS

tins the p 
lird tube

WIRE & CABLE COMPANY, Inc.
An Affiliate of

pulse and triggered to non

S/GNAL 

SOURCE

Custom built epseal miniaturized transformers achieve temperature 
rise as low as 50% of comparable sized units, in ambient temperatures 

as high as 125 degrees C. A new transformer encapsulation process, 
in combination with unique coil construction (patent pending), offers 

the electronics engineer reduced temperature rise in smaller and 
lighter-weight transformers. Packaged in smooth, hard-covered 

materials without bulky exterior sealing. Write fox* complete 
particulars and design specifications to
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ELECTRONIC DESIGN • May 1, 195

ve direct 
he resist« 
ave a val 
[inductive 
With th 

ulses hav

\ / The International Silver Company, Inc,V WALLINGFORD. CONNECTICUT
CIRCLE 208 ON READER-SERVICE CARD FOR MORE INFORMATION

Including: Scintered 
and Vinyls.

sistor IIO. The negative potential of th 
signal pulse triggers the tube V-I to nor 
conducting condition whereupon the tub 
V-2 again becomes conducting.

It is necessary for proper operation e 
the pulse generating circuit that the tub

Improved Electronic Trigger Circuit
Patent No. 2,744,957. L. M. Carver. (As­
signed to C. G. S. Laboratories, Inc.)

It is important that a trigger circuit, par­
ticularly as used in teletypewriter systems, 
generate pulses having the same duration 
as the incoming pulses. In the trigger cir­
cuits heretofore used, the incoming pulses 
are of one polarity so that pulses of lesser 
amplitude would have relatively slower rise 
and decline time than incoming pulses of 
greater amplitude. As a consequence, the 
generated pulse derived from a lower am­
plitude incoming pulse would have a 
shorter duration than that derived from an 
incoming pulse of greater amplitude and in 
addition would not correspond in duration 
with the incoming pulses. Automatic com­
pression circuits have been used to reduce 
the variation in amplitude of the incoming 
trigger pulses, however, some variation 
exists.

In order to overcome this difference in 
duration between the generated pulse and 
the incoming trigger pulse, the circuit 
shown in the figure was devised. It differs 
primarily from prior trigger circuits in be­
ing responsive to polar trigger pulses 
which rise rapidly to a positive value, re­
mains at this value for a moment and then 
decreases through zero potential to a nega­
tive value. The first tube of the trigger 
circuit is triggered to conducting condition 
by the positive polarity of the incoming

V-l be prevented from becoming conduc ^respond 
ing upon termination of trigger puls< respectiv« 
which would restore zero potential on th ______  
control grid of this tube. This is accon _ 
plished by a separate biasing circuit pre 
vided by a third tube V-3 and its circuitr 
operative such that when the tube V-2 
conducting, tube V-3 is non-conductive an 
when tube V-2 is non-conducting tube V­
is conductive. The potential on contn 
grid 116 of tube V-3 is controlled by th 
potential between resistors 118 and 12

Extruded and Scintered Tape Insulation Con 
structions With
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firstly, because the drop in potential on th ero. An i 
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tube V-l becomes conducting, tube V-2 be iain cond

Minimum size 
and weight

Meet MIL-T-27A 
Grades 2 or 5 
requirements

High tem­
perature 
operation

The trigger signal source 74 applies th aintaine< 
incoming pulse to the control grid 84 of । ibe V-3
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nnected as a voltage divider between the 
ode of the second tube and the negative 
rminal 100 of the power source 94. As 
ng as the second tube V-2 is conducting, 
e potential on the anode of this second 
be is of relatively low value which main-
ins the potential on the control grid of the 
ird tube biased below cut-off and it is 
aintained non-conductive. As long as the 
be V-3 is non-conductive its anode po- 
ntial is relatively high and increases the 
sitive potential on the control grid of the 
ond tube through resistors 128 and 99.
e second tube, therefore, continues to re­

am conductive whenever the potential on 
e control grid of the first tube becomes 
ro. An incoming pulse triggers tube V-l 
that it becomes conductive, whereupon 

be V-2 becomes non-conductive so that 
anode potential increases which drives 

e control grid of the third tube in a posi- 
ve direction and it becomes conductive, 
he resistors 128 and 99 are selected to 
ve a value to maintain the second tube 
nductive.
With this trigger circuit the generated 
ulses have a time duration substantially 
rresponding with that of the signal pulse 
espective of variations in the amplitude

RIBBONS STRIPS
* PURE TUNGSTEN 
★ MOLYBDENUM

and OTHER METALS 
IN 

ULTRA THIN SIZES 
to 

TOLERANCES CLOSER THAN COMMERCIAL STANDARDS 
by 

OUR SPECIAL ROLLING TECHNIQUES 
Note: for highly engineered applications—strips of TUNGSTEN 

and some other metals can be supplied 

ROLLED DOWN TO .0003 THICKNESS
• Finish: Roll Finish—Black or Cleaned 
• Ribbons may bo supplied in Mg. weights Iff required 

For HIGHLY ENGINEERED APPLICATIONS 
DEVELOPED AND MANUFACTURE BY

of the input signals. There may be a slight 
delay in the time position of the generated 
pulse from an incoming trigger pulse of low 
amplitude as compared to a trigger pulse 
of greater amplitude.

Time Modulators
Patent No. 2,774,942. Irving F. Barditch. 
(Assigned to Aircraft Armaments, Inc.)

A time modulator circuit using two tubes 
is described having their cathodes con­
nected together for maintaining a common 
voltage thereon which is proportional to the 
modulating signal. The modulating signal 
is applied to the grid of the first tube. A 
sawtooth wave generator applies a linear 
sawtooth wave at a frequency greater than 
the frequency of the modulating signal to 
the grid of the second tube and triggers cur­
rent flow through the second tube when the 
sawtooth wave rises sufficiently with respect 
to the modulating signal. The plate to 
cathode circuit of the second tube is induc­
tively and regeneratively coupled with the 
plate to cathode circuit of the first tube and 
with the grid circuits of both of the tubes. 
This augments the current through one of 
the tubes and simultaneously drives the 
other tube beyond cut-off.

of
* THORIATED TUNGSTEN 
* SPECIAL ALLOYS

H
^q 15 BEEKMAN ST- N Y 38, N Y.CKUDD telephone worth 2-2044

• • COrtlandt 7-0470
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ASCOP Switches Sampl 
Vital Lacrosse Data

Translating Data Accuracy 
into DEADLY ACCURACY

The army’s brilliant Lacrosse surface-to-surface guided missile — 
now in production et The Martin Co. — can pinpoint and destroy 
enemy strong points In the field, supplementing air and artillery in 
support of ground forces. ASCOP high speed rotary sampling 
switches are employed to provide detailed information on rate of 
climb, flight attitude, airspeed, temperature, stress, etc. ASCOP 
is the leading manufacturer of rotary sampling switches and has 
over 200 standard models for use in telemetering, drift compensa­
tion, thermocouple sempling, radar display and countless other 
applications. Write for complete details.

APPLIED SCIENCE CORP. OF PRINCETON
Princeton, Now Jersey

West Coast Office:
S. LaClenega Blvd., Los Angeles 35, Calif*.

Southeastern District Office: 
? ’< Atlant, ft,- r

REUANCE MICA CO., INC.
341 39th St., B’klyn. 32, N. Y.
Gan tl amen r

B Mease «end literature on RELIANCE Mica. 
Please send quotation on enclosed specs.

COMPANY......................................................................

ADDRESS

CAN RELIANCE 
MICA SERVE 
YOU, TOOT

NAME

CITY. STATE

RELIANCE 
MICA
serves 

so many 
industries

For almost three dec­
ades, RELIANCE Mica 
fabrications have 
played a critical role 
in the development of 
many industries. Wher­
ever application re­
quirements call for mica 
insulation to meet close 
tolerances and rigid 
specifications, you can 
rely on RELIANCE for a 
high quality product. 
Take advantage of our 
design and engineering 
staff .. .WRITE TODAY!

RELIANCE 
MICA

COMPANY, INC.
341 39th St , 

B klyn. 32, N. Y.

WRWTWIIWII^nnn^TW8rti!n!KJ^TnòxT5òn^ntr»3^3b«c
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LOW LOSS? YES! PLUS . .

MINIATUREVAPORPROOF

BOX 5440

IN PERMANENT BINDER

90

Losses, inherent in EVERY capacitor, 
are held to a minimum in VITRAMON 
capacitors ... the capacitors of purity. 
Pure silver electrodes ... pure porce­
lain enamel ... perfectly bonded.

Two materials — a monolithic block 
of porcelain enamel and fine-silver 
electrodes — fused into one stiong, 
stable, efficient and effectively ho­
mogenous RELIABLE unit.

RUGGED LOW NOISE STABLE 

WIDE TEMPERATURE RANGE

BRIDGEPORT 1 • CONN.

Vitra mon CAPACITORS

will help you build LOW LOSS 
... into your circuit systems

VITRAMON capacitors hove low dissi­
pation over wide frequency ranges.

The biggest names in electronics use 
VITRAMON capacitors in guided mis­
siles, jet ignition, proximity fuses and 
in radar, servo, guidance, fire control, 
telemetering and carrier telephone 
systems.
If substitutes are not good enough... 
if you need the best... write today!

l/itnJUfU111' VIncorporated
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Write for the complete new ENGINEERING 
BULLETINS-

PHILLIPS RELAYS

Ready for your reference files now 
—latest set of Phillips Relay engineer­
ing bulletins in durable ring binder. 
Easy-to-read, comprehensive folders 
provide relay characteristics, features, 
dimensional drawings and stock listings. 
Additional folders will be sent you as 
available. Start your own relay file today.

PHILLIPS CONTROL CORPORATION • 59 W. Washlnfton St., Joliet. Ill
CIRCLE 214 ON READER-SERVICE CARD FOR MORE INFORMATION



Books

Research and Development of New Design 
Method for Power Transformers

Armour Research Foundation of III. Inst, of 
Tech., Technology Center, Chicago 16, III.

Published in this final report are the re­
sults of a resarch program directed toward 
the development of design procedures for 
transformers with special requirements. The 
types investigated were transformers with 
unbalanced magnetization for use with rec­
tifier supplies or combined rectifier and 
filament supplies; current-limiting trans­
formers for either rectifier or filament sup­
plies; current-limiting transformers with 
unbalanced magnetization for rectifier sup­
plies; vibrator-supply transformers; low- 
capacitance filament transformers; and 
instrument transformers. The ranges of elec­
trical characteristics and operating condi­
tions given major consideration are power 
output up to 5 kv amp; operating voltages 
to 50 kv; frequencies from 25 to 2500 cps; 
pressures as low as 1.32 in. of mercury;

operating temperatures to 200 C; and an 
bient temperatures from —55 to 200 C.

The report has been divided into tw 
parts. The first part contains the essent
of the basic design procedure develope 
and presents the theoretical consideration« 
experimental work, and derivation of h 
design procedure for each of the specis 
transformer types studied. Here also is 
study of optimum transformer proportior 
as they are affected by changes in the stac 
ratio of cores assembled from scrapie« 
laminations. A chapter of this part has bee 
devoted to a consideration of winding cui 
rent densities and how they influenc 
transformer losses and heating.

In the second part are a step-by-step di 
sign procedure and an example design fc
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Vest Ci 
Leonart 

c, 440 F 
5 pages, 
The esse 
growing

is introdi 
nsumers 
search th 
irrn the bi 
ors pres< 
ipics as 
aiting lin 
her mat! 
ations rc 
esented 
odel. Th 
ice of ac 
:ement pi

each of the special transformer types. Ais nericati I
presented are design procedures for ord 
nary filament transformers, autotransforn 
ers and rectifier-supply transformers whic 
are the result of earlier investigations.
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SEND FOR FUSED QUARTZ—FUSED SILICA DATA FILE

FUSED SILICA

AND QUARTZ

ROTOSIL 
OPTOSIL 
HOMOSIL 
ULTRASIl

4

CENTER FOR HIGH-PURITY FUSED QUARTZ
AMERSIL service is keyed to your requirement». 
Here, at the primary source for fused quartz 
and silicaware of critical purity, several spe­
cially developed production processes are used 
—each providing an end product suited pre- *
cisely to certain types of fabrication and use. •

Delivery is prompt. Standard apparatus, cru- .
cibles, trays, cylindrical containers and tubing 
(up to 25 diam ) are available for prompt 
service. Amersil engineers will be glad to assist 
in developing special equipment for your re- w
quirements. Your inquiry is invited. ♦ ★ AMERSIL t

COMPANY, INC. J
685 RAMSEY AVE. ★ HILLSIDE 5, NEW JERSEY •
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INSULATION AT 800e F

HIGH DIELECTRIC COATING

FROM RAW MATERIALS TO COMPLETE SYSTEMS

Thermistor Division
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Temperature alarm design problems can be solved economically 

and efficiently in many cases with Glennite® 

Bead Thermistors.
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Brochure T-100 givosToll detail» including 
detign data and tpecific application» 

. write for your copy.
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wight E. Gray, Coordinating Editor. 
cGraw-Hill Book Co., 330 W. 42nd St., 
etc York, N.Y., 1521 pages, $15.00.
Divided in eight sections on mathematics,

mechanics, heat, sound, electricity and 
magnetism, optics, atomic and molecular 
physics, and nuclear physics, this reference 
reaches into more than a hundred subject 
areas. Following are some of the topics that 
fall within its scope: geophysical data, in­
cluding sections on geodesy, seismology, 
oceanography and meteorology; rheological 
data such as material on gels, tensile 
strength of liquids, fluid flow through por­
ous materials, viscosity of suspensions, 
cavitation and diffusion in liquids; flow of 
gases, taking account of important develop­
ments in aerodynamics: shock waves; cross 
sections, fission products, health physics, 
and mesons; properties of paramagnetic 
salts, with very low temperature data; high 
pressure effects; values of the electronic 
constant in the low temperature heat capac­
ity of metals, including superconductors; 
constants in the Gruneisen equation for the 
thermal expansion of metals; thermal con­
ductivity at very’ low temperatures; and ma­
terial and concepts on analogies (acoustics 
section).

A joint effort of more than 90 specialists, 
this book is the first to be sponsored by the 
American Institute of Physics.
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To fill a need 
for high temperature 

insulation in a high 
conductivity wire 

Precision drawn to close 
resistance control in the 

smaller sizes.

is introductory treatment. For prospective 
nsumers and practitioners of operations 
search the book offers a survey which can 
irrn the basis of further education. The au- 
ors present a general coverage of such 
pics as inventory, linear programming, 
aiting line, replacement, competitive and 
her mathematical methods useful in op- 
ations research. A case example has been 
esented to illustrate each method and 
odel. The book emphasizes the import­
ice of administration and defining man­
iement problems in terms of objectives.

Production to Operations Research

I West Churchman, Russell L. Ackoff and 
■ Leonard Arnoff. John Wiley and Sons, 
I , 440 Fourth Ave., New York 16, N.Y., 
■5 pages, $12.00.
■ I he essential background for evaluating 

growing field and for understanding its 
itentialities and procedures is supplied in

Using a bead thermistor in the bridge circuit 
illustrated provides a simple yet precise alarm 

system. Any slight change in temperature over 

the range of —60 C to 4-400° C causes a 

relatively large resistance change in the 

thermistor. This change in resistance 

is used to activate the relay.

Temperature monitoring is but one of 
the many uses for versatile Glennite® 

Thermistors which are available in a 

wide variety configurations to 

satisfy individual requirements.

Designing 
Temperature Alarms 
with
GLENNITE® Thermistors

74W

M0^

SIGMUND COHN CORP
121 SOUTH(OLUMBUSAVE MOUNT VERNON N Y



Russian Translations

What the Russians Are Writing

J. George Adashko

Components

Circuits and Circuit Elements

rectangular pulsevibrator

electr

The ball is attracted to the magnet and 
the polepieces. This occurs even if the ball

Topics in the General Theory of Circuits with Non« 
Linear Magnetic Elements, S. A. Ginzburg, (12 pp, 10

in dead center, for its equilibrium there is unstable. 
The only two stable positions are when the ball touches 
any one of the polepieces; the ball can move from one

ELECTRONIC DESIGN • May 1, 1957

stable position to the other only under the influence 
of an external force (produced by the coil). If coil D 
is energized and the polarity' of the current is such as 
to reduce the flux in the polepiece (E in the figure), 
the magnetic field in the airgap between the ball and 
the other pole increases, and the ball shifts positions. 
Reversing the current returns the ball to its previous 
position.

Magnet A and polepieces E and F are made of a 
conducting material and are insulated from each other. 
Ball G serves both as a contact and as an armature.

Figs. 2 and 3: The input UBx 
to the first grid of this multi-

Contents of Avtomatika i Telemekhanika 
No. 9,1956

A circuit-theoretical examination of several general 
properties of non-linear a-c circuits, particularly cir­
cuits containing non-linear magnetic elements, and 
the relationships between the static and dynamic 
parameters of a non-linear circuit. The articles con­
tains also a general procedure for plotting characteris­
tics of any circuit containing non-linear saturated-core 
reactor, and derives the conditions under which stable 
voltage and relay effects are obtained in a non-linear 
a-c circuit. Some experimental data are cited.

Fig. 1: Ball G is the only mov­
ing part of this polarized relay.

(upper half of voltage diagram). 
The output (lower part) is a pulse 
train. The time tx between the 
starts of the pulse trains is 
proportional to the input voltage.

Synthesis of Parallel Correcting Networks for Servo­
mechanisms using the Logarithmic Frequency-Charac­
teristic Method, S. M. Fedorov (6 pp, 4 figs).

A method is shown for converting the logarithmic 
amplitude characteristic, in the form 20 log [1 —Koc 

into a logarithmic characteristic of the 
form 20 log [Koc (fo))Kr(f(o)], thereby facilitating con­
siderably the synthesis of parallel correcting networks 
(Koc is the transfer function of the additional feedback 
(parallel correcting] network, and Kx is the transfer 
function of the portion of the system included in the 
feedback loop).

One Method of Time-Pulse Conversion, I. A. Zakhariia, 
V. N. Mikhailovskii, (11 pp, 6 figs, 1 table).

Analysis and experimental verification of the circuit 
shown in Figs. 2 and 3, which transforms a rectangular 
pulse Ur into a time interval tx between the leading 
fronts of two hf pulse trains.Polarized Relay with Ball Armature, A. Svoboda 

(Prague); (1 pp, 2 figs).

A new approach to the design of polarized relays 
comes from Czechoslovakia via the Russian journals 
and is shown in Fig. 1. It is claimed to be cheap to 
manufacture and to have a fast operating time, less 
than one millisecond.

The relay comprises a cartridge of soft magnetic 
material closed by two caps B and C, to which pole­
pieces E and F are attached. Sector-shaped perma­
nent magnet A is located inside the cartridge. Coils D 
are connected in series so that the fields in polepieces 
E and F are additive. Steel ball G, located between 
the parallel end planes of the polepieces, has a diam­
eter somewhat smaller than the width of the interpole 
gap-
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Now there's no need to weigh feature 
against feature when it comes to vacuum tube 
voltmeters — the new Du Mont 405 has everything!

Calculation of Operating Characteristics of Two-Phase 
Servomotors and Tachometer Generators, G. M. 
Kasprzhak, I. I. Slepushkin, (17 pp 6 figs, 4 tables).

Symmetrical components are used to analyze the 
mechanical characteristics and the electrical param­
eters of two-phase machines. Equations are derived 
for the variation of the output voltage and phase 
angle with motor speed. One can plot from design 
equations of this type regulation characteristics in 
which all the parameters of the machine and of the 
upply system are taken into account.

The calculation procedure given in this article can 
oe used for the analysis of unbalanced operation of the 

rwo-phase induction machine and explains the many 
I known properties of this equipment: linearity of the 
I mechanical characteristics at high critical slip and 
Ismail signals, linearity of the tach-generator charac- 
I teristics in single-phase operation under the same con­
I iitions, and the independence of the electric charac- 
I teristics of the machine windings from each other 
I under starting conditions.

ACCURACY: 2%.
SCALE: Illuminated 4" mirror-backed scale for accurate 

readings.
STABILITY: Very low drift. Less than ± 3 millivolts 

on any range.
VERSATILITY: Designed for safe off-ground operation up 

to 1000 volts DC.
REGULATED: Regulated DC and filament supply.
AMPLIFIER OUTPUT: Amplifier output available with power 

gain over 60 db.
SIZE: Compact, weighs only 12 pounds.
PROBE STORAGE: Built-in probe storage compartment

$265°°
Slightly higher in 50-cycle areas.

Ueß 1 ▼! Will Technical Sales Department, ALUN B. DUMONT LADORATORIES, INC., Clifton, N. L
CIRCLE 21R ON READER-SERVICE CARD FOR MORE INFORMATION

The 405 is the first VTVM to combine 100 millivolt 
full scale sensitivity, either AC or DC, with 
dual and differential inputs. Besides, It features 
DC performance from 2 millivolts to 1000 volts 
with 120 megohm input. It doesn't stop there, for 
it also offers highly accurate AC performance 
from below 50 cps up into the UHF range. As an 
ohmmeter, the Type 405 is calibrated from 
0 to 500 megohms, in eight ranges.
Another in the outstanding Du Mont 400 Series, 
the 405 is “human engineered" for ease and 
convenience of operation, reliability, and 
precision. Its rugged construction is backed by 
the exclusive Du Mont 5-year guarantee offered 
with all instruments of the 400 Series.

Use of “D-Expansion” to Plot the Root Loci and to 
Analyze the Response of Automatic Control Systems, 
lu. A. Gopp, (20 pp, 5 figs).

Stability analysis of an automatic-regulation system 
determines the permissible range of variation of the 
system parameters, but gives no indication of the 
character of and response to the transient process.s 
The "D-expansion” method is essentially an extension 
of the locus-of-roots method and involves plotting the 
lines along which the real part of one of the roots 
maintains a fixed value. A family of curves of this 
type makes it possible to define the optimum param­
eters which provide the desired response to the tran­
sient process. Numerical examples are used to illustrate

। the argument.

VTVM

SELECTOR
Range

Ohms

VOLTS

Du MONT
TYPE



«US

Other Articles in This Issue

ers

tan<

spe<

con;

with

Ofhe
«*15

‘Con

CIRCLE 219 ON READER-SERVICE CARD FOR MORE INFORMATION

On 
Solo'

"Normalized" Hipersil core shows 
exciting current unchanged after 
encapsulation.

"Normalizing” relieves interna] 
stressa. prevents core movement 
and physical damage such as 
spreading at the butt joint when 
subjected to high-temperature 
operation or encapsulation.

Un-"normalized " core, with the same 
applied voltage, records consider­
ably higher exciting current after 
encapsulation.

Wèstindiouse
you CAN BE SURE...IF ITS

Fig. 4: 1. Channel, 2. phase compen­
sator, 3. automatic stabilizers, 4. multi­
plier, Q. correlation coefficient meter
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“Directional Relay-Type Radioactive Indicator,” A. N 
Svenson, B. P. Sigorski, (8 pp, 4 figs); * Determination 
of Optimum Parameters of a Regulator Used to Con­
trol an Object with Time Delay.” S. A. Levitan, (4 pp 
6 figs); “Bibliography on Magnetic Amplifiers, 1955. 
(Very extensive, listing some 150 Russian, European 
and American papers and books).

revie 
ment

Both "normalized" and un-"norm- 

alized" cores record the same excit­
ing current before encapsulation in 
high-temperature resin.

Wid( 
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urerr

Westinghouse has licked the bugaboo of heat in transformer treatment 
and operation. “Normalizing,” a process exclusive with Hipersil cores, 
relieves internal stresses in the core structure.

Both exciting current and inductance “stay put” when a transformer is 
built around a “normalized” Hipersil core. Thus, magnetic values remain 
constant (within practical limits) even when the transformer is cast or 
encapsulated in high-temperature resin, or operated at high temperatures.

Electronics industry demands are ideally met with Hipersil cores. 
Smaller, lighter transformers result from such revolutionary core proper­
ties as oriented grain direction, with 100% coincidental flux; lowest pos­
sible core volume for high-temperature transformers; highest permeability, 
lowest loss; and 100% flux-carrying activity. These values, plus the extra 
magnetic stability added by “normalizing” make Hipersil the preferred 
core for more efficient, compact transformers ... at lower cost.

Also available from Westinghouse: a complete line of both Hipermag* 
and Hiperthm* cores for every electronic application.

For extra profits from your production, send for the Type“C” Hipersil 
Core Design and Application Manual. Write to Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pennsylvania. ’Trade-Mark

Modulation Method of Measuring Small Electric Volt­
ages at Audio Frequencies; D, K. Balabukha, L. L 
Miesnikov, E. N. Plotnikova (7 pgs., 6 figs, 1 table).

One of the important problems in modern acoustics 
and radio physics is the measurement of weak signals 
at sonic and ultrasonic frequencies when the internal

Contents of Avtomatika i Telemekhanika 
No. 9, 1956 (continued)

The calculations also disclose important phenomena, 
which have not yet been thoroughly investigated, 
such as the dependence of the stator current on the 
phase rotation under any unbalanced condition, and 
the dependence of all the electrical and mechanical 
variables on the same factor with different resistances 
inserted in series v ith the phase windings. Extensive 
equations are given for various operating conditions.

Contents of Acoustic Journal No 3, 1956

Correlation Method of Measuring Transmission Dis­
tortion Coefficient; M. A. Sapozhnikov, (6 pgs, 1 fig).

Describes an experimental set-up for the use of the 
mutual correlation between the input and output sig­
nals in an operating sound channel. This method is 
contrasted with the conventional methods, which are 
only indirect and which can not be performed during 
normal operation of the channel. The experimental 
set-up (Fig. 4) consists of a multiplier, two stabi­
lizers for the mean squared values, and a compensator 
(in this circuit the instrumented output of the multi­
plier will give indications that are proportional to the 
correlation coefficient.

“Normalizing” Hipersil Cores 
holds magnetic values constant
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noise of the amplifying equipment produces a back­
ground that is stronger than the signal itself. At ultra 
high frequencies this problem is measured by using 
the modulation method, which is applied, in this in- 
\ estigation, to low frequency.

This article describes modulation by means of peri­
odic variation of a capacity in the circuit and indicates 
an approximate method for calulating the input circuit 
of the circuit and the parameters of the modulators. 
It is claimed that this method increases the sensitivity 
of measurement by one order of magnitude compared 
to the methods usually employed at this time.

“Propagation of Sound in Inhomegeneous Media,” a 
review, L. M. Brekhovskikh, (9 pp, 7 figs); “Instru­
ment for Measuring the Elastic Moduli of Crystals,” 
K S. Aleksandrov, O. V. Nosikov, (4 pp, 1 fig, 1 table); 
Concerning the Problem of New Coefficients for 

Qualitative Estimate of Room Accoustics,” E. E. Goli­
kov, ( 12 pp, 16 figs, 2 tables ) ; "Propagation of Elastic 
Waves in Medium containing Cylindrical Channels.” 
V. V. Tiutekin, (11 pp, 4 figs); “Effect of Velocity of 
Subsonic Stream on Radiation Resistance of Piston 
with Infinite Flange,” D. N. Chetaev, ( 8 pp, 2 tables ) ; 
“Values of Time Factors for Perception of Complicated 
Sounds,” L. A. Chistovich, (7 pp, 7 figs).
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Similarly, a magnesium bar of equal rigidity to an aluminum 
bar will weigh only 75% as much as the aluminum bar. At 
equal weight, the magnesium bar will be over twice as stiff.

From these facts it's easy to see that magnesium can do a 
structural job equal to or better than steel and aluminum— 
and with appreciable savings in weight—whenever it's prac­
tical to increase section thickness. For more information 
contact the nearest Dow sales office or write to us. the 
dow chemical company, Midland, Michigan, Magnesium 
Department, MA 1402L.
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On the Theory of the Ultrasonic Interferometer; V. A. 
Solov'ev, (6 pp, 2 figs).

The ultrasonic interferometer is one of the most 
widely-used instruments for the measurement of the 
velocity of sound in gases and in liquids. The article 
gives new equations for the absorption coefficient of 
ultrasonic waves by means of interferometric meas­
urements. Refers to several American works.

On the Calculation of the Radiation Resistance of 
Several Distributed Radiator Systems; M. I. Karnovski 
(12 pgs, 9 figs).

In the calculation of distributed systems of sound 
equipment (such as in large holes where many speak­
ers are used) one usually does not take into account 
the interactions between speakers, which result in 
changes in the radiation resistance of the individual 
speaker; the radiation resistance of each source in 
the group is assumed to be the same as if it were in­
sulated. However, if the sources are located at dis­
tances that are small compared with the wavelength, 
the radiation resistance of the speaker in a group may 
differ considerably from the resistance of the isolated 
speaker.

This article defines the active component of the me­
chanical radiation resistance of various groups of 
spherical radiators, operating under conditions of 
constant oscillation velocity and radiating in phase 
and out of phase harmonic waves; the effect of co­
herent noise is also investigated. The radius of the 
spherical radiators is assumed to be small compared 
with the wavelength.
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Magnesium’s unique combination of strength and light 
weight gives it some outstanding abilities as a structural 
metal. Take rigidity, for example. A magnesium bar has 
22 % the stiffness of a steel bar of the same dimensions.

But stiffness increases as the cube of section thickness. So, if 
thickness of the magnesium is increased to twice that of the 
steel, the magnesium bar will be over 70% more rigid—yet 
weigh only half as much. And if thickness is further increased 
until the bars are of equal weight, the magnesium bar will be 
1878%—or over 18 times—more rigid!
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Abstract—German Stabilization With

positioning 
system has 

inherent

TYPICAL 
TRANSMITTER

Basic stabilization circuit for a wide range of currents.fail-safety
The new Bristol Model 702 

Remote Positioning System consists 
basically of a transmitter, amplifier, 
and receiver available in an ex­
tremely large number of variations 
representing the biggest selection of 
components and options available in 
any such system. The key features: 
High baric reliability is built into 
the Bristol Remote Positioning Sys­
tem through:

1. The use of premium quality 
parts

2. The liberal application of safety 
factors in electrical and me­
chanical design

3. The avoidance of critical value 
requirements (to reduce aging 
and drift failures)

4. Complete environmental and 
quality control testing.

Inherent fail-safety: While the Bris­
tol Remote Positioning System is as 
reliable as it is possible to make it, 
in addition, it is designed for fail­
safe operation to give you the surest, 
safest positioning system available. 
In the event of breaking, short cir­
cuiting, grounding, or any combina­
tion of these in the wires connecting 
the major components, or in the 
event of any statistically reasonable 
failure or combination of failures of 
any parts in the amplifier, the sys­
tem will either continue to give a 
satisfactory degree of control, or the 
output shaft will remain in position.

AMPLIFIER AND RACK

TYPICAL RECEIVER

ITS IDEAL
for airborne application« 
like power plant control, 
secondary flight-control 
surfaces, propeller pitch 
control, valve operation, 
and nose-wheel steering, 
and also for ground uses 
like engine test cell con­
trols and remote manipu­
lation of apparatus in ra­
dioactive locations.

This fail-safety is built-in—not produced by auxiliary devices.
Accuracy is independent of load.
Operates from rotary or linear input; provides rotary or linear 
output. Any combination of input and output types can be used. 
Powor supply options—Amplifier and receiver power supplies 
need not be identical. Amplifier requires a single power supply 
—400 cps—low power drain—15 va. Receiver may operate on 
practically any available supply—a-c or d-c.
Wido variety of options—includes manual and transducer trans­
mitters in many forms—manual over-ride provisions—inching 
control—and remote position indication—are only a few of the 
available options.

Write for complete data. The Bristol Company, 151 Bristol 
Road, Waterbury 20, Conn. 6.85
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ABOVE frequencies of about 10 cps a thermistor 
acts as a constant resistance, while for slowly 

varying signals the thermistor has zero (or negative) 
differential resistance. Because of this sluggishness 
it is an element which is ideally suited for stabiliza­
tion purposes. The high sensitivity allows compen­
sation in the ratio of 500 to 1 while the power 
consumption is only of the order of 40 mw.

A basic circuit for stabilization over a wide range 
of currents is shown in Fig. la. In this circuit the 
output voltage v0 is, over a wide range, independ­
ent of the input voltage v,. The addition of the 
linear resistance r to the thermistor R^ in Fig. la 
results in the composite characteristics shown in 
Fig. lb. (This curve is flatter than the thermistor 
characteristics shown dotted.) An operating point 
is located by drawing the load line Rr. In the 
circuit of Fig 1c this characteristic is used to obtain 

Characteristic curves of basic circuit on which 
a schematic (fig. 1c) can be based or . . .

ELECTRONIC DESIGN • May 1, 1?®CTR<

an output voltage, v0, which is independent of the Hcrea 
input, Vi. The operation of the circuit is independ- He ex< 
ent of changes of tube parameters and supply volt- H abc 
age. The load resistance Rv in Fig. la corresponds toH The 
the parallel combination of Ra and R* in Fig. 1c. Hpe i

A more detailed schematic in which this scheme Hmpe 
is utilized is shown in Fig. Id. A control thermistor, Hougl 
Rc, is heated from a separate source, V, so that itsHoacf 
characteristics are independent of the ambient Mre-s( 
temperature and dependent only on the current, t.Hesire« 
This (temperature-independent) preheating controlsHermi 
the compensating thermistor Rc,> so that resistanceHdanc 
is maximum at the ambient temperature (20 C) be-HThe 
cause then its resistance decreases with decreasingMd c 
voltage on the heater, Rh- By correct choice olHghtlj 
values, the control thermistor is cooled just suffi-Hperi 
ciently (with increasing ambient temperature) scHarfh 
that its decreased resistance compensates for th®/. IC
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ASCOP dataormance

has already been ordered by eleventwo years

other vehicles
Our engineering staff stands ready to consult

with you, without obligation

ASCOP DATA ACQUISITION EQUIPMENT

M SERIES GROUND STATION
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A circuit for temperature compensa­
tion of an indirectly heated thermistor

MC-1 MONITOR 

CONSOLE GROUP

missiles 
testing.

CMS-2

MONITOR

SCOPE

West Coast Office: 1641 S. LaCienega Blvd., Los Angeles 35, Calif.

Southeast District Office: 1 N. Atlantic Ave., Cocoa Beach, Fla.

famous airlines.
To check and to record details of the 707zs perform­
ance during development, Boeing has used telemeter­
ing equipment by ASCOP. Using the ASCOP D-Series
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ASCOP DATA REDUCTION EQUIPMENT
ASCOP Puls* Width Ground Station 
equipment complements ASCOP PW 
Multicoder* and radio telemetering set* 

to provide complete 
"packaged" systems aw for operational test­
ing of aircraft, mis­
siles and other 
vehicles and for 
static testing ai 
engine*. ruckris nj 
clear reactors. etc.
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APPLIED SCIENCE CORP. OF PRINCETON 
PRINCETON, NEW JERSEY

LOW LEVEL EW MUITICODERS 
Provides super-sensitive low-level 
remote measurement of data from 
airborne vehicles. High input 
sensitivity, fast sampling rate, 
wide selection of data channels.

on America's first jetliner
Low Level Telemetering system, with C-Series airborne 
Monitor equipment, Boeing can "read" the 707 to an 
accuracy of better than 1%. As many as 580 chan­
nels of data may be sampled, transmitted and/or 
recorded, with simultaneous monitoring.
ASCOP has the "packaged" answer to data-recording

Provides rapid inspection and 
monitoring of airborne or test 
stand data before or during runs. 
Samples data at IV» to 30 repeti­
tion rates per second Provides re­
liable performance under extremes 
of vibration acceleration etc.

icrease in ambient temperature. The design can 
e executed for increase of ambient temperature up 
o about 60 C.
The control thermistor, Rc, is a power-sensitive 

kpe while the compensating thermistor Rc is a 
mperature-sensitivc type (disc construction). Al- 
bugh for all thermistors the characteristics ap- 
roach an exponential curve, there is, for tempera- 
Lre-sensitive types, a small region in which the 
esired temperature dependence is achieved (if the 
lermistor is supplied from a low voltage, low im- 
|dance source).
I The article also treats limiting action without 
Id current, stabilization under conditions of 
ightly varying load and stabilization of oscillators. 
Lperimental data are included. Abstracted from 
L article by W. Dietrich Electronische Rundschau 
k 10, No. 77, Nov. 1956, p 302. When the Boeing 707 — America's first jetliner — 

enters service on the air routes of the world, seven 
years of development will be behind it. The most 
tested airliner in aviation history, prototype of this 
600-mile-per-hour plane has already been flying for
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transformer just
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trimmer capacitors, this
body and soldered and silver plated brass plates 
assure a rugged unit, able to take extreme shock, 
vibration, and temperature change. Insulation re­
sistance, “Q”, and thermal stability characteristics 
are excellent.

Three capacitance ranges are available, as tabu­
lated below. Capacitance is easily varied by a screw­
driver slot in the rotor shaft.

A SYSTEM designed to measure the degree o 
correspondence between two wave train data 

pairs has been developed by the Naval Researci 
Laboratories. An analog type system, it is used t( 
compute correlation coefficients between initiating 
functions and the corresponding received function! 
after propagation and reception experience.

The computer system consists of a record ant 
playback mechanism as shown in the block diagran 
of Fig. 1. The record section contains a dual-chan 
nel data transcriber and a dual-channel Ampe 
magnetic recorder.

The playback section is composed of the record? 
feeding two amplifiers in playback from duel-chan 
nel tape, which in turn drive the correlator. A Gen 
eral Radio 1800A VTVM is used as an indicate 
unit. The Sanborn recorders are shown as a moni 
toring means on the two correlator inputs. Fig. 
shows sample monitoring records.

In the data transcriber, film data on 35 mm strip 
are projected on a large ground-glass table top. 1 
carriage assembly is situated above the grown 
glass screen. It is fitted with two cross-line indica 
tors, the vertical position of which is controlled b 
cranks. They are driven horizontally by a constant 
speed motor across the ground-glass surface at 1Z1 
in. per sec. Two operators follow the optically pre 
jected data with the cross-line indicators by meat 
of the cranks.

The position of the indicators determines the se 
tings of two potentiometers, which are excited b 
a 100 cps sine wave. As a result the potentiomet( 
outputs are 100 cps signals modulated by the cros 
line position rate—the desired function.

The transcriber output is fed into the 2-chanm 
recorder. Spacing between heads of the dual-chai 
nel head assembly can be varied to change the tim< 
delay between the samples. After a group of dal 
pairs has been recorded on tape, it is cut into a] 
propriate lengths and formed into data pair loop

wouldn't provide the desired combination of small 
size and top performance. The reason is their di­
mensions behind the mounting surface of just 2%4" 
x x 1732„- As far as we know, they’re the small­
est air dielectric trimmer capacitors ever made in 
the U. S. Yet performance has not been sacrificed 
to miniaturization.

Tiny trimmers are finding wide application not 
just in i-f transformers, but in every type of elec­
tronic equipment—printed wiring board or conven­
tional chassis—where space is a problem. They’re 
equipped with plug-in tabs for solder mounting as 
well as holes for screw mounting. A low loss ceramic

ELECTRONIC DESIGN • May 1, 195 ECTRC

Davis & Copewood Streets • Camden 3, New Jersey
EXPORT: Radio Condenser Co., International Div., 15 Moore St., N Y. 4, N.Y. 

CABLE: MINTHORNE
CANADA: Radio Condenser Co. Ltd. 6 Bermondsey Road, Toronto, Ontario

Write for complete Engineering Specifications and 
data in Bulletin TR-123, available free on request.

Type No
Effective 

Max. Cap Min Cap unF Air Gap No. Plates

875001 5 1.2 .014 9
875002 10 1.2 .008 11
875003 15 1.5 .008 15
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Fig. 1. Block diagram of computer system.

SANBORN
RECORDER

AMPEX 
DUAL 

CHANNEL 
RECORDER

AMPEX 
DUAL- 

CHANNEL 
RECORDER 

(IN PLAYBACK)

MC INTOSH 
2OW-2 

AMPLIFIER

MC INTOSH 
2OW-2

AMPLIFIER

INDICATOR 
GRI8OOA 

VTVM
DATA 

TRANSCRIBER 
DUAL 

CHANNEL

FILM 
PROJECTOR 

I

AUDIO 
SIGNAL 

GENERATOR 
100^

INITIATING FUNCTION

drift zero

Fig. 2. Typical correlation input waveforms 
as would be displayed on Sanborn recorders.

One of the remarkable achievements 
of the revolutionary GPL Doppler air 
navigation systems is that they reduce 
drift to zero. We believe that GPL can 
reduce your personal “career drift” to 
zero, too.

GPL was formed in 1945 with a 
nucleus of 25 engineers from MIT’s 
famed wartime Radiation Laboratory. 
Today GPL employs 2,000 people, most 
of whom work at our beautiful 69-acre 
estate at Pleasantville, just 35 miles 
north of New York City.

With two new engineering buildings 
under construction, a hefty backlog of 
orders, recognized leadership in several 

fields of electronics and research going 
on into many new ones, the future of 
GPL is extremely bright.

Besides the top pay and beautiful sub­
urban environment, GPL engineers en­
joy many other benefits: a professional 
atmosphere, small working groups that 
ensure individual recognition, and the 
finest facilities that money can buy. 
They benefit, too, from GPL membership 
in the nationwide GPE Group.

If you are interested in a “drift-free” 
career — a career that keeps moving 
ahead along a straight line of accom­
plishment—why not call or write to us 
today?
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■MODEL B 
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We have openings in the following categories:

re: DOPPLER & INERTIAL Air Navigation and Guidance Systems

Research • Design • Development • Applications 
Systems Analysis • Systems Test 

Mechanical Design • Test Engineering 
Microwave Techniques • Servos 

Magnetic Amplifiers • IF Amplifiers 
Pulse Circuitry • Transistorization

les the se 
excited bi 
:entiomete 
y the cros!

T-22S76 l.3h I 3h
DOOM 00000*

-6V

IC^xf
6.3 V

For interviews call Mr. Richard D. Hoffman, 

ROgers 9-5000 (ext. 435) 
or write:

IN 55
10OO5 2=0016

s 2-chand 
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. pair loot

INPUT
2

Fig. 3. Correlator unit schematic. General Precision Laboratory Incorporated
63 Bedford Road, Pleasantville, New York

For Further Information, Please Contact Advertiser Directly
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HIGHER EFFICIENCY H-F POWER TRANSFORMERS
y- THIS IS A TYPICAL HMOXCUM

<»«*- MAONTTIC CORR DTSIGN

II I J l_

Smaller, lighter and less costly H-F 
power transformers of outstanding 
efficiency are being designed 
around Ferroxcube magnetic 
cores. The unique advantages of 
Ferroxcube are particularly 
marked in transformers required 
to handle up to 2 kilowatts of pow­
er in the frequency range from 2 
kilocycles to 2 megacycles.

Ferroxcube-cored transformers 
are being used successfully in ap­

plications as diverse as ultrasonic 
power generators and rectifier 
power packs operating from an air­
craft’s normal a-c supply. In the 
latter application, the low leakage 
field of Ferroxcube eliminates the 
need for external shielding — for 
further reduction in transformer 
size and weight.

Ferroxcube cores are designed 
and produced to specifications. Our 
engineering department offers a 
complete, prompt service to assist 
in the design of Ferroxcube cores 
for specific applications. Your in­
quiry will receive immediate 
attention. A ★ ★ ★ A

Abstracts, coni.

Fig. 4. Correlator calibration curve. 
Circled points indicate experimental 
values of R obtained by using cor­
relator.

FERROXCUBE CORPORATION OF AMERICA
347 BRIDGE STREET • SAUGERTIES, NEW YORK

CIRCLE 224 ON READER-SERVICE CARD FOR MORE INFORMATION

"PIG-TAILORING"
. . . . a revolutionary new 
mechanical process for higher 
production at lower costs. 
Fastest PREPARATION and 
ASSEMBLY of Resistors, 
Capacitors, Diodes and all 
other axial lead components 
for TERMINAL BOARDS, 
PRINTED CIRCUITS and 
MINIATURIZED ASSEMBLIES.

PIG-TAILOR'".

(NURCCO VltW 
a* nr

Each loop is played back continuously at 30 in. 
per sec. Since the original 100 cps is recorded at 
0.416 in. per sec tape speed, the initial 100 cps ap­
pears as 7200 cps at the correlator input.

The two loop outputs are fed through matching 
transformers to crystal rectifiers and low pass filters 
to attenuate the 7200 cps component and extract 
the original modulation data, which are now trans­
posed to a higher frequency. The correlation tube 
shown in Fig. 3, is operated so that one grid has 
linear control of the plate current (grid 1) and the 
other grid has linear control of the transconductance 
(grid 3). The tube takes the instantaneous product 
of the two data samples. In the plate circuit of this 
tube, an RC filter is used to average the product. 
A stable reference voltage is used to balance out 
the quiescent de plate voltage. The GR 1800A 
VTVM on open grid connection measures the 
change in average level of the tube’s plate voltage. 
This change is proportional to

1.
nd I
2. 

lete 
tor sr

No 
hat 1 

3.
or m 
eadi:

4. : 
utpv 

\on I

nd t]

PIG-TAILORING provides:
1. Uniform component position.

2. Uniform marking exposure.
3. Miniaturization spacing control.

4. "S" leads for terminals.
5. "U" leads for printed circuits.

PATENT PENDINO

"SPIN-PIN"*
The "PIG-TAILOR" plus "SPIN-PIN" — Accurately Measures. Cuts. Bends, 
Ejects and Assembles both leads simultaneously to individual lengths and 
shapes —- 3 minute set-up — No accessories — Foot operated — I hour 
training time.

PIG-TAILORING eliminates:
6. Individual cut ond bend lengths.

7. Better time/rale analysis.
8. Closer cost control.

9. Invaluable labor saving.
10. Immediate cost recovery.

1. Diagonal cutters.

2. long-nose pliers.
3. Operator judgment.

4. 90% operator training time.
5. Broken components.

6. Broken leads.

7. Short circuits from clippings.
8. 65% chassis handling.

9. Excessive lead tautness.

10. Haphazard assembly methods.

where t is the running variable time, T is a fixe« 
period over which the expression is averaged, r is! 
time delay, and ft and ft are the tape-recorded sig 
nals fed to the 6L7 tube grids. With the RC filte 
constants actually used, a small part of the averag 
ing is done by eye with negligible error since th( 
process is repetitive.

The desired correlation coefficient is

1 pr? 
ict, e 

dat
□irei
y:

Write for illustrated, descriptive text on “PIG-TAILORING” to Dept. ED-5P R =

BRUNO-NEW YORK INDUSTRIES CORPORATION
DESIGNERS AND MANUFACTURERS OF ELECTRONIC E Q U I P M E N 7

460 WEST 34th STREET • NEW YORK 1 , N . Y .
where T is sufficiently long to include both fi an 
f2, and t is adjusted to maximize R. The procedui 
employed is as follows:

Gu 
The 
smo< 

es an 
raves

1 ie va: 
)r Cc 
Teadr] 
FS. DCIRCLE 225 ON READER-SERVICE CARD FOR MORE INFORMATION
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PHASE SHIFT (DEGREES)

0

1. Apply fi to both grids of the correlator tube 
nd call the output meter reading Gu.

2. Apply f2 to both grids and call this output 
leter reading G22. Adjust input level to the correla­

tor so that

(»22 — (»11«

latching 
ss filters
extract 

w trans- 
on tube 
grid has
and the 
luctance 
product 
it of this 
product, 
ance out 
I 1800
ures th 
! voltage

Note: Steps 1 and 2 must be accomplished so 
hat the tube remains in its linear range.

3. Apply fi to grid 1 and f2 to grid 3; adjust delay 
or maximum meter reading. Call this output meter 
eading Gi2.

4. Reverse the grid connections of step 3 and call 
utput meter reading G2i. For perfect multiplica- 
on by the vacuum tube,

G12 = G«,

nd the coefficient

£12 
R = — 

Gn

(»21 (»12 (»21

Gn G22 G22 

1 practice, tube multiplication is never quite per- 
3ct, especially where power levels vary widely over 

data sample; under these circumstances, the 
orrelation coefficient may be approximated closely 
y;

(»12 + G21

Gn + G 22

Gn and G22 are approximately equal.
The theoretical correlation coefficient is given as 
smooth curve in Fig. 4. Empirical measured val­

es are shown as circled points for two continuous 
'aves of the same frequency, with phase shift as 
ie variable. Abstracted from An Analogue System 
)r Computing Correlation Coefficients, by J. M. 
leadrick and J. L. Ahearn, Jr., PB 121482, OTS, 
•S. Dept, of Commerce, Washington 25, D.C. CIRCLE 226 ON READER-SERVICE CARD FOR MORE INFORMATION
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Standards and Specs
Sherman H. Hubelbank

CONTACT 
PINS

BEAD CHAIN
Multi-Swage Parts

TERMINALS

also PRINTED CIRCUIT 
MINIATURE PARTS

Contact pins, terminals, jacks or 
any small tubular parts. Maximum 
%" diameter x 1%" length.

Send sketch for quotations.

RETMA Standards—Revisions
The following RETMA standards proposals are be­
ing circulated for comment. Although the official 
comment period may have expired, you are encour­
aged to contact the RETMA Engineering Depart­
ment, 11 W. 42nd St., New York 36, N.Y., if you 
are vitally interested.

JACKS

Counts faster, yet accurately.
Records in printed form. 

Automatically resets.

THE 

AMETRON 

RECORDING 

COUNTER

S.P. 524, Encoded Color Bar Signals
The RETMA standard color bar signal is intended 

for use as a test signal as a criterion for the adjust­
ment of encoders or colorplexers; for rapid checks 
of color television transmission systems; and for the 
adjustment of color monitors or monitor receivers.

FRICTION 
CONTACTS

BEAD CHAIN DRIVES
Low-speed positive drives or motion transfer 

... at far less costl

Send for Multi-Swage or 
Bead Chain Drive Catalogs!

S.P. 525, Circular Waveguides

Three important reasons why the Ametron 
Recording Counter is in demand by leading 
industrial plants and scientific laboratories.

S.P. 526, Power Filter Reactors for Radio Trans­
mitters

This proposal is a revision of Standard TR-110-B.

Write for illustrated bulletin B.

STREETER-AMET COMPANY

CIRCLE 230 ON READER-SERVICE CARD FOR MORE INFORMATION

this
BOOK
TODAY!

& MILLER, INC

ELECTRONIC DESIGN • May 1, 1 <eCTI

THE Read CHAIN MFG. CO. ILLINOIS

$1.00 AT YOUR LOCAL DEALER

CATALOGUE NO 49 AVAILABLE UPON REQUEST

ONE OF MORE THAN 30 RAPIDESIGN TIME-SAVER T E M P L A T E S - A L L 

OF WHICH ARE BETTER MADE, MORE USEFUL AND LESSER PRICED

ALL ABOUT 
ENVIRONMENTAL 
TEST EQUIPMENT

S.P. 528, Definitions and Dimensional Charac­
teristics of Quartz Crystal Units

This proposal is a revision of Standard TR-112-A.

Unbr 

throu 

CIRC

S.P. 527, Drive Pulleys
This proposal is a revision of Standard REC- 

102A.

GRAYSLAKE,
Branches tn Detroit Pitts

58 Mountain Grove St., Bridgeport 5, Conn.

CIRCLE 228 ON READER-SERVICE CARD FOR MORE INFORMATION

Rap/Des/g^ INC.

BOX 592 GLENDALE, CALI

CIRCLE 229 ON READER-SERVICE CARD FOR MORE INFORMATION

102

1350 South Michigan Avenue 
Chicago 5, Illinois

/lixattitA-fixe NO. 40

CIRCLE TEMPLATECR Tubes

J ETEC Publication 9, Summary of Registered 
Cathode Ray Tubes

This publication lists all cathode ray tubes reg­
istered through December 1956. It covers 1 inch 
to 30 inch sizes for radar, oscilloscope, and tele­
vision applications. The pertinent characteristics 
for each tube type with the sponsoring company 
are listed. Copies of this publication are available 
from RETMA, 11 West 42nd Street, New York 
36, N.Y. for $2.00 per copy.

MURPHY

This 20 page digest of the 
M & M line of environmental 
test equipment gives you quick 
facts on the application, per­
formance and economies of 
Murphy & Miller equipment. 
Illustrates and describes the 
industry's most modern units— 
provides tips on selection and 
use of all types of environ­
mental test units. Write for 
it today.

r

A A L
Bills of Materials

MIL-STD-295 (NOrd), Preparation of Bills of 
Materials, 30 October 1956 . . . The scope of this 
standard is to permit the Bureau of Ordnance to 
assist the Department of the Navy and the appro­
priate civilian agencies in forecasting realistic and 
accurate material requirements for both current and 
mobilization planning purposes, and thereby aid in 
fulfillment of the defense mission. General policies, 
criteria, and detailed instructions for compiling bills 
of materials on forms DD346 and DD347 are cov­
ered by this standard.

030 MATTE FINISH MATHEMATICAL QUALITY DOUBLE-CURED PLASTIC 

ALL HOLES SMOOT H - M IL L E D TO ENGRAVING MACHINE ACCURACY



Foreign StandardsNEW-self-locking Unbrako

button head cap screws

Other OPAO Standard Power Supplies

* D.C. @ 40 Amp*."1 , % 
10-64 V.D.C. @ 20 Amps. J '*

Mio CIRCLE 232 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 234 ON READER-SERVICE CARD FOR MORE INFORMATION

e

SSI

(listen

RMATK CIRCLE 235 ON READER-SERVICE CARD FOR MORE INFORMATION
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ELECTRIC COMPANY

ASTIC

RICED

©

i

g

Load 
0.5% 
1%

Request 
Bulletin
No 93
No. 96
No. 100
No 103

STANDARD PRESSED STEEL CO. ¡¡NBRHIlS SOCKET SCREW DIVISION

Available in Bench 
and Rack Model*

Model Output
KM75 0-30 V.D.C. @ 5 Amp*.
KM81 0-30 V.D.C. @ 10 Amp,.
KM88 0 28 V.D.C. @ 20 Amp*.

PENNSYLVANIA

The Nylok* self­
locking feature locks 
these screws securely 
in place. They won’t 
work loose. Can be 
used repeatedly.

Tough, resilient nylon locking pellets 
permanently installed. Successfully 
withstand temperatures ranging from 
—70 to 25O°F. Low, streamlined 
heads with accurate hex sockets for 
positive nonslip drive and freedom 
from marred or mutilated heads. 
Heat treated alloy steel, continuous 
grain flow lines, fully formed Class 
3A threads for maximum strength 
and exact fit. Pellets act as liquid 
seals. Standard sizes #6 to % in. 
Write for Bulletin 2193. Unbrako 
Socket Screw Division, Standard 
Pressed Steel Co., Jenkintown 
12, Pa.
*TM Keg. U.S. Pat. Off , Th» Nylok Corporation

Unbrako Products are sold 
through Industrial Distributors JENKINTOWN

GOODBYE 
TO'SHOUTING!
Shout no more! Now, with a lightweight, self-con­
tained University POWRPAGE, your voice is pro­
jected clearly, distinctly. The POWRPAGE is ideal 
for sporting events, coaching, boating, church ba­
zaars, picnics...literally anything requiring portable 
soundcasting. Just press button and talk! No wait­
ing for warm-up. Two different types for every need.

MODEL PP-1 Uses seven stand­
ard flashlight cells. Stands free 
or hangs from any convenient 
structure. Microphone has long 
11 ft. cable for complete freedom 
of movement. Completely weath­
erproof. Greatest power and voice 
clarity in portable soundcasting! 
$69.75 User Net (less batteries) 

MODEL PP-2 Where maximum 
compactness and freedom of ac­
tion are desired. Weighs only 
414 lbs. Uses six ordinary “pen­
cil” batteries, or may be powered 
directly from 6 or 12 volt D.C. 
of car or boat ignition system. 
Completely weatherproof.
$65.00 User Net (less batteries)

or marine distributor. ForSee your local electronic parts .. _____  ________  .
literature and further information, write Desk C55 University 
Loudspeakers, Inc., 80 So. Ker* ico Ave., White Plains, N.Y.

ASA has announced the receipt of the following 
foreign standards, copies of which are available to 
ASA members. Unless otherwise indicated, stand­
ards are available only in the language of the coun­
try’ of origin.

United Kingdom
Recommendations for field and laboratory measure­
ment of airborne and impact sound transmission in 
buildings. BS 2750-1956.
Classification of insulating materials for electrical 
machinery and apparatus on the basis of thermal 
stability in service. BS 2757-1956.
Fixed paper-dielectric capacitors for d-c for use in 
telecommunications and allied electronic equip­
ment. BS 2131-1956.

Argentina
Dry capacitors, polarized. IRAM 4019.

Bulgaria
Standard scale of nominal frequencies. BDS1955-55.
Capacitors, nominal ratings. BDS 2342-56.
Standard rating of small motors from 6 to 600 watt, 
50 cycles. BDS 2347-56.

Canada
Construction and test of wire connectors. C22.2 No. 
65-1956.
Construction and test of specialty transformers.
C22.2 No. 66-1956.
Construction and test of varnished-cloth insulated 
wires and cables. C22.2 No. 78-1956.

Germany
Graphical symbols for power and telecommunica­
tion installations. DIN 40712.
Twelve standards for different electronic tube bases. 
DIN 41531/4 Bl.l and 2, 41537 Bl. 2 & 3, 41539 
Bl. 2 & 3.
Four standards for miniature transformers. DIN 
41303, 41304 BL. 2 & 3.
Soldering terminal strips. DIN 41498.
Nominal rating of fixed capacitors. DIN 41311.
Multiple telecommunication plugs and receptacle 
strips. DIN 41621/2.
Graphical symbols used in power and telecommu­
nication installations. DIN 40700.
Fuses for telecommunication circuits. DIN 41584,
Bl.l,2.
Fixed capacitors, 125-500v, class 3. DIN 41387.

India
Series of preferred values for capacitors and re­
sistors. IS 824-1956.
Color code for fixed resistors. IS 825-1956.

Netherlands
Graphical symbols used in telecommunication.
V 2051.

MODEL 
TM25

0 to 150 Volts D. C. ■ 2 Amps
RIPPLE: 0.03% at Maximum load.
REGULATION: LINE, - 1 % for line Change of * 10% from nominal 115 V

LOAD, Let* than 4% for Load Change of zero to F.L., at 
Maximum Output Voltage and Nominal Input.

Request Bulletin No. 250

¡ IMMEDIATE i 

! KUNII ‘

69-16 MURRAY STREET • NEW YORK 7, N.Y. 
Telephone : BEekmon 3-7548

Versatile New Engineering Tool 
SOLVES COMPLEX 2-DIMENSIONAL 
FIELD PROBLEMS IN SHORT TIME

NEW IMPROVED

ANALOG 
FIELD 

PLOTTER
SEND

Highly sensitive dry paper type field plotter 
based on sound scientific principles ... 
uses low voltage and is unaffected by line 
voltage variations ... provides permanent 
record. Solves mathematical functions in­
cluding orthogonal plots, electrostatic and 
electromagnetic field current, fluid, air flow 
and heat transfer problems in experimental, 
developmental and practical engineering. 
Now in extensive use by the nation’s lead­
ing industrial firms. Can pay for itself on a 
single design problem. ...»

*295 fob. Phil«.
FOR CATALOG NO. 24

SCIENTIFIC
iaiO GRANT AVE. • 1

INSTRUMENT
J, PA. • ORCHARD S-56OO

103



Standards and Specs

1ESIW REE!
SEND FOR YOUR SAMPLE KIT OF

Capacitors

MIL-C-19624 (Ships), Capacitors; Fixed, By-Pass, 
Metal-Encased, Hermetically Sealed, Alternat­
ing and Direct Current (Interference Reduction)

The design and construction of metal-cased, by­
pass fixed capacitors (a-c and d-c) for use in the 
reduction of conducted broadband interference is 
covered in this spec. The ambient conditions within 
which these capacitors must operate are also estab­
lished. A typical type designation follows: 
BLOF123VA2.

TELL YOUR
PERSONNEL MANAGER

ABOUT
ELECTRONIC DESIGN’S

CAREER SECTION

ALL.

PO

*attËgjpçuxn,

WRITE FOR FREE SAMPLE KIT TODAY

SHAKEPROOF
St. Charle' Road, Elgin, Illinois

MIL-C-20B, Capacitors, Fixed, Ceramic Dielec­
tric (Temperature Compensating), 9 November 
1956

This spec covers temperature-compensating, 
ceramic-dielectric, fixed capacitors for use primarily 
in circuits where compensation is necessary for 
variations in capacitance due to temperature, and 
in bypass and coupling applications. A typical type 
designation is CC20AKOR5C. This spec supercedes 
JAN-C-20A, dated 4 December 1947.

If your company is

SHAKEPROOF

CIRCLE 236 ON READER-SERVICE CARD FOR MORE INFORMATION

CTC Midgets 
Do big jobs well

Connectors

MIL-C-19572 (Ships}, Connectors, Plug and Re­
ceptacle, Electrical Miniature, Bayonet Lock, 
2 November, 1956

These connectors are intended for use where the 
connector will be subject to heavy condensation and 
rapid changes in temperature or pressure, and 
where the connector is subject to very high vibra­
tory conditions. A typical type designation for a 
connector meeting this spec is PFO11.

skilled electronic de­
sign, development or 
research engineers, 
tell your Personnel 
Manager about ELEC- 
TRONIC DESIGN. 
Here is a concentrated 
audience of 25,000 en­
gineers ready to read 
about the advantages 
offered by your plant.

Self-st 
tailore 
cuts Ct 
parts, 
nent a
UL-VI 
to wir 
ROLYS! 
dielerl 
EPOXY 
tage at 
ALUMII 
and so 
VINYl- 
to 300 
COLOR 
tWO-W£ 
MINIA1 
wires, 
Listed 
Stockii 
workin 
lanufaci 
CIRCLE

These miniatur­
ized capacitors out­
perform capacitors 
several times their 
size.

Their tunable ele- 
ments virtually 
eliminate losses due 
to air dielectric, re­
sulting in wide mini­
mum to maximum 
capacity ranges.

Tuning sleeves are at ground potential, and can be 
locked firmly to eliminate undesirable capacity change.

Every manufacturing detail has to conform to the 
highest quality control standards. Because of these 
standards, CTC can guarantee the performance of this 
family, and of every electronic component CTC makes.

CTC capacitor family, left-to-right: CST-50, 1.5 to 
12.5 MMFD’s; CST-6, 0.5 to 4.5 MMFD’s; CS6-6,1 to 
8 MMFD’s; CS6-50, 3 to 25 MMFD’s. CST-50-D is a 
differential capacitor, with top half 1.5 to 10 MMFD’s 
and lower half 5 to 10 MMFD’s. CSM (lower) trimmer, 
1.7 to 5 MMFD’s. Cambridge Thermionic Corporation, 
457 Concord Ave., Cambridge 38, Mass.

Thermocouples

SAMA RC9-10-1956, Temperature-EMF-Relation 
for Iron-Constantan Thermocouples

Standard temperature-emf values are established 
by this spec for the iron-constantan thermocouple. 
Conversion tables are given in degrees C and De­
grees F, and for even increments of emf, as well as 
even increments of temperature. Copies of this spec 
are available from the Scientific Apparatus Makers 
Association, 522 Fifth Avenue, New York 36, N.Y.

Locks and Keys

SAMA RC10-10-1956, Locks and Keys for Instru­
ment Cases

A standard lock and key set is established by this 
spec in order to permit a standard key to operate 
the standard lock on the instrument cases of any 
manufacturer adopting the standard. Copies of this 
spec may be obtained from the Scientific Apparatus 
Makers Association, 522 Fifth Avenue, New York 
36, N.Y.

Remember, more than 
5,500 ELECTRONIC 
DESIGN readers in­
quire every issue— 
many of them will be 
interested in your op­
portunities.

You can reach them 
in ELECTRONIC DE­
SIGN’S “Career’s Sec­
tion," page 106 this 
issue.

CIR LE :
CIRCLE 237 ON READER-SERVICE CARD FOR MORE INFORMATION
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POLYESTER FILM

(R/X): .002 to 1 (X/R or Q) .02 to 1000

working samples and new Bulletin No. 130-D. 60

CIRCLE 242 ON READER-SERVICE CARD FOR MORE INFORMATION
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275 Massachusetts Avenue, Cambridge 39, Massachusetts, USA

NOW! GET THIS NEW

lanufacturer: W. H Brady Co., 795 W. Glendale Ave., Milwaukee 9, Wis. 

CIRCLE 239 ON READER-SERVICE CARD FOR MORE INFORMATION

Completely self-contained with 4 dry-cells for d-c 

measurements and a 1.000 cycle hummer for ac, direct read­
ing in all the quantities and ready for use (except for headset, 
not supplied) the Type 650-A Impedance Bridge is priced at 
$270 Type 650-P1 Oscillator-Amplifier is accessory which 

fits into the bridge cabinet and is for operation from a-c line 
with considerably increased sensitivity. Price: $155.

Rroid Avenue al Linden. Ridgefield. N. J NEW YORK AREA 920 3. Michigan Ave. CHICAGO 3 

8055 13th St.. Silver Sprint. Md. WASHINGTON, D. C. 1150 York Road Abington, Pa. PHILADELPHIA 

1000 N. Seward St LOS ANGELES 3« 1182 Los Allo* Ave., Lo* Alto*. Calil SAN FRANCISCO

CIRCLE 241 ON READER-SERVICE CARD FOR MORE INFORMATION

Write for Complete Dato

GENERAL RADIO Company

fmyl-Mylar-Epoxy Markers 
Amplify wire identification

in VINYL-CLOT H
ALL-VINYL

EPOX^ of SIN

COLOR tuD<

MINIATURE
MARKERS

Self-sticking Wire Markers now come in seven stock materials 
tailored to job requirements. The Brady “Perma-Code” system 
cuts cost of assembly and installation of electrical and electronic 
parts. They meet NEMA and NMTBA specs and provide perma­
nent around-the-wire identification for l/5< per lead.
ILL-VINYL — Recommended for plastic coated wires. Hug tight 
to wires, have superior resistance to soiling.
POLYESTER FILM — Superthin Mylar markers do not bulk. High 
dielectric strength for electronic assemblies.
EPOXY RESIN — Identify oil-immersed wire leads in high vol­
tage and specialty transformers. Made to order.
ALUMINUM FOIL — Used in elevated temperatures and when oily 
and solvent conditions demand permanent marking.
VINYL-CLOTH — All-Purpose markers withstand temperatures up 
to 300*F. Available in 2002 stock symbols and numbers.
COLOR CODE — Conform to NEMA specifications. You get 
two-way identification with both color and number.
MINIATURE MARKERS — Specially designed for small diameter 
wires, electronic and subminiature assemblies.
Listed in SWEETS Product Design File.
Stocking Distributors in 200 principal cities. Write for free

265 Main St., Bartlett, III. (Chicago Suburb)

CIRCLE 240 ON READER-SERVICE CARD FOR MORE INFORMATION

We Specialize in Solving Puzzling Set Screw Problems

Self-Locking Offset 
Point-Lok, Flush-Lok,

Spred-Lok ®
Isothermal Heat-Treated 

Set Screws
Stainless Steel Set Screws 
Cap Screws, Pipe Plugs'

Hopper-Fed Headless Set 
Screws, with New Auto­
mated reed System

Self-Tarping Set Screws 
and Fasteners

send for FREE catalog 21 today!
Use letterhead—or write 
name end eddress in 
margin of this page, 
tearout ad and mail.

Standard Hexagon Socket 
Zip-Grip Self-Locking ®

♦ Nu-Cup Set Screws ® • sttk9 Stt Scrtw "Finn"!

problem-solving 

Set Screw 
Catalog 21

Brian yai er la Bata n latisl ii 
vtkpRiRts n ill bins $>t Screws, 

Kictadins fir *ut»atioi
You'll find this new, comprehensive Setko Catalog 
an invaluable reference manual in solving tough, 
puzzling Set Screw problems. Lists all standard set 
screws... plus many special types designed for 
unusual conditions of vibration; close precision 
setting, resistance to tampering, chemicals or heat; 
extra holding power; etc. Describes many specific 
ways in which Setko Set Screws cut costs and 
improve product quality.

Partial Contents of New Setko Catalog 21:

Records

MIL-R-7634C (USAF), Historical and Technical 
Instruction Compliance Records for Aircraft 
and Related Equipment, 4 September 1956

The historical record forms covered by this spec 
are DD Form 829, entitled Historical Record for 
Aeronautical Equipment; DD Form 829-1, entitled, 
Historical Record—Technical Instruction Compli­
ance Record; DD-Form 829-2, Historical Record­
Significant Historical Data; AFTO Form 44, Tur­
bine Wheel Historical Record; and AFTO Form 46, 
Turbine Wheel Bucket Layout Data Sheet on J-35 
Engines. Included in this spec is information re­
lated to making the proper entries on the form.

Airborne Electrical Equipment
MIL-E-7080A, General Specification for Piloted 
Aircraft Installation and Selection of Electric 
Equipment, 5 September 1956

The requirements for the selection and installa­
tion of electric equipment for piloted aircraft are 
specified by this spec. Electric equipment is con­
strued to include electric power generation and 
utilization equipment, and control and protective 
devices. This spec supersedes MIL-E-7080, 27 De­
cember 1950.

Reliability
MIL-R-19610 (AER), General Specification for 
Reliability of Production Electronic Equip­
ment, 15 September 1956

The minimum requirements which the contractor 
must perform on production equipment to assure 
the production of reliable equipment are outlined 
by this spec. For each type of equipment, a level of 
reliability is assigned, which the contractor is ex­
pected to meet. The three levels of reliability are: 
(1) Level A, Operation 200 hours with no more than 
one failure; (2) Level B, Operation 100 hours with 
no more than one failure; and (3) Level C, Opera­
tion 50 hours with no failure.

Data Systems Policy Council
By order of Directive 5105.11, the Department of 

Defense has established a Data Systems Policy Coun­
cil and a Data Systems Research Staff. Membership 
to the Council will consist of people from the finan­
cial management and comptroller offices in each mili­
tary department and in DOD. The Staff will be com­
posed of people from the same departments, but 
those with backgrounds in data processing systems.

The reason for issuing the directive lies in the De­
partment s recognition that “developments are pro­
ceeding so rapidly, that a more effective means is 
now necessary to foster the development of common 
policies and joint programs.” The Staff, which has 
the bigger job, must conduct “a thoroughgoing re­
search into techniques, equipments and applications 
of Automatic Data Processing Systems (ADPS).”

This Bridge
Is Always Set Up and 

Ready to Measure:

1 milliohm to 1 megohm

+ CAPACITANO«:
1 nfit to 100 pf

+ INDUCTANCE:
1 Mh to 100 h

+ DISSIPATION FACTOR + STORACI FACTOR

SAVE money ON inspections
FINI', AMERICAN-MADE INSTRUMENT 
... AT OVER 50% SAVING

STEREOr|»*CROscops
eon INDUSTRIAL or HOBBY USE

Up fo 3" Working Distance — Erect 
Imago — Wide 3 Dimensional Field 

Now, ready after years in development— 
this instrument answers the long stand­

ing need for a sturdy, efficient STEREO MICROSCOPE at
low cost. Used in production—in research—in the lab, 
shop, factory, or at home; for inspections, examinations, 

j counting, checking, assembling, dissecting—speeding up 
and improving quality control. 2 sets of objectives on 

rotating turret. Standard pair of wide field 10X Kellner Eyepieces give you 
23 power and 40 power. Additional eyepieces available for greater or 
lesser magnification. A low reflection coated prism erecting system gives 
you an erect image—correct as to right and left—clear and sharp. Helical 
rack »nd pinion focusing. Interpupillan distance adiustable. Precision 
American-made. Storage chest included. We will ship on 10-day Free Trial. 
Order Steck No. 85,039-DA................. full price . . . $99.50 f.o.b. 
Shipping weight approximately 11 lbs.........................Barrington, New Jersey

Send check or M.O.—or ardor on open account

WE’LL SHIP ON 10-DAY FREE TRIAL «iBSKS»
FREE! Giant CATALOG of OPTICAL BUYS! k
OVER 1,000 OPTICAL ITEMS . . . Many on-the-job 
helps . . . quality control aids! 64 pages — hundreds 
of illustrations. Many war surplus bargains! Im port ad 
instruments! Lenses, Prisms, Magnifiers, Telescopes, 
Microscopes, Binoculars, etc. Optics for industry, re­
search labs, experimenters, hobbyists. No obligation. 
Write for FREE Catalog OA

EDMUND SCIENTIFIC CO., BARRINGTON, N. J.



PURPOSE OF THE DIVISIONREALLY NEW

OUTSTANDING OPPORTUNITIES

EMPHASIS ON VERSATILITY

106 CTR(

Career opportunities exist not only for electronic 
and mechanical engineers but also physical and 
chemical scientists and metallurgists with ex­
perience in any of the following areas:

Graduating E.E.’s, M.E.’s, physicists and mathe­
maticians will find responsible, stimulating as­
signments in this Division.

DATA PROCESSING 
ELECTRIC TYPEWRITERS 

MILITARY PRODUCTS 
SPECIAL ENGINEERING PRODUCTS 

TIME EQUIPMENT

CIRCLE 551 ON READER-SERVICE CARD FOR MORE INFORMATION
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TRM■■ mv JI ▼ Ii announces a
Ground-Floor Opportunity 
for Scientific 
and Engineering Men 

in IBM’s new

Special Engineering Products Division
If s like joining a new company—the ground-floor oppor­
tunities you will find in this new IBM Division—plus 
all the advantages of the stability and security of IBM.

We want men with creative ingenuity to solve 
problems never encountered before . . . who will 
significantly influence the new Division by their 
enterprise. Projects are not routine . . . and 
they are small enough to permit individual con­
tributions that will establish your stature as a 
professional engineer.

advanced component design 

analog or digital computers 

automation

data conversion, transmission, processing 

or display systems 

design of intricate mechanisms 

electronic packaging 

instrumentation 

process control 

servo systems

solid state devices and applications 

telemetering

The new Special Engineering Products Division 
has been created to enable IBM to apply systems 
knowledge, engineering and production skills to 
organizations seeking assistance on specific prob­
lems connected with the processing of industrial, 
commercial and scientific data. Its engineers 
will design, fabricate and install tailor-made sys­
tems for such applications as engine test stands 
. . . wind tunnels . . . flight test . . . industrial 
process control . . . machine tool and material 
handling control . . . nuclear reactors . . • 
innumerable others.

It should be emphasized that the new Division 
has the responsibility for developing and building 
equipment related to, but outside of, IBM’s 
regular line of products. The variety and diversi­
fication of projects call for ultimate creativeness 
to develop nonstandard computing and data- 
handling components, machines and systems for 
tie-in with existing IBM equipment.

FOR COMPLETE DETAILS, write today to 
Mr. R. A. Whitehorne, International Business 
Machines Corporation,Dept. 905, 590 Madison 
Avenue, New York 22, N. Y.



ENGINEERS, SCIENTISTS

most

who

PROJECT ENGINEERS

ANTENNA ENGINEERS

APPLIED RESEARCH LABORATORY AVIONICS LABORATORY MISSILE SYSTEMS LABORATORY

CIRCLE 553 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE 552 ON READER-SERVICE CARD
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recruiting ads.) Fortunately 
attitude is not typical of 
progressive companies today.

We know many companies

DIGITAL COMPUTER
DESIGN ENGINEERS

ELECTRONIC DESIGN & 

DEVELOPMENT ENGINEERS

Primarily interested in conducting research of new techniques which will lead to new elec­
tronic systems of the future. Experience in communications theory, automatic controls, air­
borne interceptor radar, infra-red systems, radar simulators, missile electronics, data process­
ing, applied mathematics, or related fields is desirable.

Group supervisors responsible for mechanical engineering, design and product developrhent 
of advanced airborne, missile borne, and ground electronic and electro-mechanical equip­
ments. Responsible engineers for design of test facilities, equipment and instrumentation for 
complex physical and environmental testing of electronic equipment and antenna and 
radar components.

Design of array elements, power dividers, RF linkages, and other general transmission 
problems

Two avenue* of advancement open to System* Engineers are 
Systems Management or Scientific Systems Specialties with 
parallel salary scales for both.

General responsibility for ECM, large scale general purpose digital computers, and other 
electronic systems including internal projects coordination and technical relations with 
contracting agencies.

What did they say the 
last time you had an 

IDEA?

CONFIDENTIAL
Oliver P. Bardes, President 

decision/inc 
Management Consultants 
1672 First National Bank Bldg.
Cincinnati 2, Ohio

Dear Mr. Bardes:
I do have good ideas, and I want 
to find out who needs them I

MECHANICAL ENGINEERING, 
PACKAGING & PHYSICAL 

TEST ENGINEERS

RESEARCH ENGINEERS
& PHYSICISTS

NAME_____________________________

TITLE_______________________________
(or job interest)

STREET_____________________________

CITY_______________________________  

STATE______________________________ 

CONFIDENTIAL

SYSTEM ANALYSTS, 

ENGINEERS, MATHEMATICIANS. 

AND PHYSICISTS

If you are interested in any of these positions, please 
send your resume immediately (in strict confidence) to:

ERLING MOSTUE 100-J11 First Avenue

Waltham, Massachusetts

Interested in the analysis and block diagram design of systems. Interests in such subjects 
as radar analysis and design, antenna design, error analysis, statistics, communication theory, 
network theory, real-time computation, time varying and non-linear control systems, logistics, 
operations research, data transmission and missile analysis including aerody namics, struc­
tures and heat transfer are desired.

Responsible for all phases of development on several large scale computer and data process­
ing projects: systems analysis and logical design; advanced circuit work on transistorized 
switching circuits, unusually high-speed core memory systems and input-output equipment; 
breadboard design and test prototype design and systems evaluation and testing.

Check the list of current openings. Decide which interests you most, and then let us hear from you

1 hese special speeds call for a number of other important engineering 
developments. For example, into this new computer must be built a 
magnetic core memory system with a 5 microsecond repetitive ran­
dom access time!

CTRONIC DESIGN • May 1, 1957

Openings at all levels in ECM systems and other circuitry. Work •nvolves video, pulse and 
timing circuits, radar, digital radar processing equipment, advanced receiver and special 
transmission line techniques, with utilization of new as well as orthodox component types.

Well, that’s exactly what Sylvania is doing — or to be more accurate, 
Sylvania is building a large-scale digital computer to do just that. It 
seems there is no existing computer that operates fast enough to simu­
late the flight of today’s supersonic jets.

encourage and appreciate creative 
thinking . . . who know that youth, 
inspiration and progress all go 
together.

Whether you're thinking seriously 
about changing jobs or not, Decision 
can improve your job perspective 
confidentially and at no cost to you. 
We will send reproductions of your 
resume (without your name) to the 
hundreds of top ranking firms— 
our clients—who pay us to find 
good men. And, we will enter your 
name and resume in our unique 
Decision/Register, which we search 
daily to find engineers for specific 
job openings.

DECISION/INC
Publishers of the authoritative 

Engineers' Job Directory

FIND OUT ABOUT COMPANIES WHO
NEED YOUR IDEAS.
MAIL THIS COUPON NOW I

At Decision, we talk to hundreds of 
engineers, and many report how 
frustrating it is when they make a 
good constructive suggestion and 
are gently reminded that "ideas" 
are the responsibility of others. 
(Strangely enough, these same 
companies often talk about 
"creative engineering” in their
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• Gray-to-binary code conversion with new 
EECO Computer-Series plug-in (Y-103).

• Small Engineering Company Organization—a philos­
ophy and method for tailoring operating procedures.

Y-103

Gray-to-binary Code Converter
Included among the many functional 

circuits available in EECO’s new Com­
puter-Series plug-ins is a Flip-Flop — 
Shift Register Element (Y-1O3) that is

Y403

adaptable for use as a composite Gray- 
to-binary code converter and shift reg­
ister. For this use, the Gray number is 
read into the shift register in parallel 
form (for example, from a code wheel 
or flip-flop register), converted inter­
nally to a binary number, and then 
shifted out in serial form.

In the schematic illustration, the 
input Gray number is 1110, correspond­
ing to decimal 11 and binary 1011. The 
Gray-to-binary conversion is based on 
the rules that:

1. The most significant digit is identi­
cal in each code system.

2. Each succeeding Gray digit is 
complemented if the preceding 
binary digit is a 1, or repeated if 
the binary digit is a 0.

Trigger clock (conversion) pulses 
cause the Gray-to-binary conversion 
and must be one less in number than 
the number of digits in the Gray code. 
After conversion, the binary number is 
shifted out serially by shift clock pulses.

More detailed information on this 
and other applications of EECO 
Standard-Series and new Computer-

Series plug-ins is available in Catalog 
No. 856-A. Write for your copy.

Tailor-Making a Company 
Organization
Each of the two classical types of 
company organization — “Project” and 
“Departmental” — has weak as well as 
strong points. By combining the strong 
and eliminating the weak points of the 
two (insofar as practicable within the 
limits imposed by the type of company 
activities and objectives involved) it is 
possible to evolve a third system supe­
rior to either of the original two.

This complete analysis and integra­
tion process is described in detail in 
the reprint of a talk delivered by 
T. W. Jarmie, president of Engineered 
Electronics Co. and a director of Elec­
tronic Engineering Co. of California, 
before the Professional Group on Engi­
neering Management of the IRE. The 
final operation chart developed by this 
process (illustrated below) reflects the 
operating procedure that has proven so 
successful at EECO.

| CUSTOMER |

"OJECT
f—. ENCINEER _____

I I TECHNICAL 
I I PERSONNEL

Ifroo^i (machine! iiR*rL| IqualityI [assembly! (acctoI

I KANN I NS I I SHOR I I CONTROL I CONTROL I I SHOR I DEFT I

Although this talk was first delivered 
in 1955, so much recent interest has 
been shown in the subject that reprints 
of the paper have again been made 
available. Ask for Reprint J-2.

ELECTRONIC ENGINEERS AND 
PHYSICISTS: EECO offers career 
opportunities in challenging systems de­
sign and related projects. Send resume 
to R.F. Lander, Dept. DS.

ENGINEERED 
ELECTRONICS 

L Company a

ENGINEERED ELECTRONICS COMPANY
a subsidiary of

Electronic Engineering Company of California 
506 EAST FIRST STREET . SANTA ANA, CALIFORNIA

CIRCLE 554 ON READER-SERVICE CARD FOR MORE INFORMATION
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ENGINEERS I IMPROVE YOUR 
POSITION! COME WITH A LEADER IN 

GOVERNMENT ELECTRONICS
I

The key to Missile performance is its 'Heart Beat" . . . the electronic system that 
directs and guides its unerring flight. The Crosley Division of AVCO Manufacturing 
Corporation is expanding its programs in this important field. We have top posi­
tions for engineers in many different categories.

• ADVANCED RESEARCH ENGINEERS
• PROJECT ENGINEERS

Computer & Analytical Systems 
Guided Missile Programs

• SENIOR RESEARCH ENGINEERS
Airborne Defense Systems

There Are Also
• GUIDED MISSILES
• COMPUTER AND 

ANALYTICAL SERVICES
Design and Development 
Programming and Application

• GROUND RADAR
• ANTENNA AND MICRO­

WAVE EQUIPMENT

Openings In:
• SERVO-MECHANISMS
• COMMUNICATIONS

Airborne Transmitter»
and Receivers

• AIRBORNE FIBRE 
CONTROL SYSTEMS

• TRANSISTORIZED 
EQUIPMENT

Write us and find out where you can fit into the maior programs now being started. 
Write for literature and we will also give you information about the advantages of 
family living in Cincinnati—the ‘ Queen City of the West—closest to the Heart of 
America." There are numerous company benefits and you will be paid generous 
relocation expenses. Please send a resume to Mr. Nick M. Pagan, Manager Techni­
cal and Professional Employment Office, Dept. R.

AVCO MANUFACTURING CORPORATION
Crosley Division

1329 Arlington Street • Cincinnati 25, Ohio

CIRCLE 555 ON READER-SERVICE CARD FOR MORE INFORMATION
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...the WATER-STABILIZED ARC

EXCEPTIONAL GROWTH OPPORTUNITIES:

I am a graduate engineer with degree.

Mr. John Watt, ProfoMional Placement, Room '0 2

MISSILE & ORDNANCE SYSTEMS DEPARTMENT
Name

Address

City Zone___ State

CIRCLE 556 ON READER-SERVICE CARD
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ca cu ate
the

uture
with

in Southern
California

and income level. All of the managers
of technical groups are themselves

ity have come up from within this or
other departments of General Electric.

EXPLORE NEW TECHNICAL AREAS

electro
mechanics

diameter model, requiring 80,000 KW for operation.

tractor for ICBM Nose Cone de­

evaluate them.

tional order. To test out heat-

vised under the direction of the
research staff of MOSD.

conducted at MOSD’s Aeroscience Lab-

The most advanced heat-resistant ma­

high as 25,660°F-more than twice the
heat of the sun s surface.

OTHER WAYS OF CREATING
HYPERSONIC ENVIRONMENT AT MOSD

How does the new water arc differ
from the conventional electric arc? It
is controlled-or stabilized-by a whirl-
ing blanket of water, which produces a

the shape of a column. By causing a
great amount of electrical current to
flow across the column, extreme tem-
peratures may be maintained continu-
ously, subject only to the limitations of
available power.

Your resume will be cart fully reviewed
by the managers of our vanoue techni-

managers with whom you would be work­

confidential.
I am interested in this engineering field_____

tions in the order of Mach 20 can be
matched. MOSD also utilizes a high

electromechanical and structural com­
ponents under gravity loads up to 100 G s.

CIRCLE

1617 Pennsylvania Boulevard, Philade'pnia 3, Pennsylvania

557 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN

YOUR INQUIRIES INVITED:

or related fields:
AUctmv-M ATERI ALS AND PROCESSES

THERMODY-N AM ICS . AEROPHYSICS
NAM ICS f.lli ï RH AL DESIGN
ELECTRONIC OR ELECTROMECHANICAL
COMPONENT DESIGN STRUCTURAL DE­
SK»N • STRESS ANAI YSIS DATA PROCESS-
ING SYSTEMS K'f JJ>SYSTEMS TEST
TEST • VIBRATION INSTRUMENTATION

CONTROLS • GROUND SUPPORT EQUIP­
MENT DESIGN . TECHNICAL WRITING
ARMING AND FUZING>INERTIALGUIDANCE

tion form
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W. C. Walker, Engineering Employment Mgr. 
Pacific Division, Bendix Aviation Corp.
11606 Sherman Way, North Hollywood, Calif.

I am not a graduate engineer but have_____
years experience.

May 1, 1957

SUH’S SURFACE HOW PRODUCED AT G.E.’S AEROSCIEHCE LAB
New “Water Arc" Advances Nose Cone Technology at

Missile & Ordnance Systems Department of General Electric

When MOSD became prime con­

velopment, engineers and scien­
tists here were faced with the
necessity of creating not only
new systems concepts, new com­
ponents, new materials and new
fabrication techniques, but also
the very tools and facilities to

Meteors may melt on entering
the earth’s atmosphere, but the
relatively thm-skinned nose cone
must come through in full func­

resistant materials capable of
withstanding re-entry tempera-
tures, a new instrument was de­

squeezing effect, forcing the arc into

Valuable experiments are now being

oratory with the stabilized water arc.

terials are subj'ected to temperatures as

G.E. has built the largest, most power­
ful Shock Tunnel in the country in
Philadelphia. Here free flight condi-

power Centrifuge to test behavior of

STABILIZED WATER ARC and G-E detigned TUNNEL thown during operation. Material undergoing
tett it held in front of the arc orifice by meant of a rod or "»tring” running through th« tunnel.

3000 KW UMd in operating this itab!liz«d arc and
evacuation tunnel. (Shown idle.) Hat %" nozzle

View of fluid-stabilized orc In operation. The liquid

diameter. Protent plant call for conttruction of a 3"
revolving intide the glatt or plattic cylinder flowins
at high velocity offers insulation as well as the ma-
terial of which the plastic beam Is composed.

OPENINGS FOR MEN WHO CAN

Engineers and scientists find an ideal
research environment at MOSD. They
work in small groups on problems of
prime scientific interest — in close con-
tact with managers and top specialists.
Located in downtown Philadelphia, ad-
jacent to University of Pennsylvania
and Drexel Institute, it is easy to take
advantage of G.E.’s Tuition Refund
Plan for graduate study.

Organized only in ’56, MOSD has been
growing phenomenally, and continued
expansion is scheduled for 57. This ex-
pansion creates many opportunities to
rise to positions of higher responsibility

engineers or scientists and the major­

GENERAL

If you are a Graduate Engineer or
Scientist and have experience in these

... send us your resume or, if you pre-
fer, write us for a convenient applica

cal componente. If qualified, you will be
invited to visit our offices and discuss
the work we are doing directly with the

ing. AU communications will be entirely

ELECTRIC
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no

of 
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If you'd like to know more, we’ll 
send our brochure. Write io General 
Employment Section 557.

And there’s never been a layoff 
our ten-year history.

But most of all there's the appeal 
challenging and stimulating work 
an all-new field.

in a

Start

New Mexico s climate is so ideal our 
state is the most visited in the West 
year after year. But living hero is 
better than visiting!

You’ll find year-round fishing or hunt­
ing .. . skiing . . . mountain climbing 
... all within driving distance of your 
home. And with our extremely gener­
ous vacation plan, you’ll try them all.

You’ll like working in our all-new, 
air-conditioned laboratories, in a city 
where there’s no slush on the ground 
or smog in the air. There’s no weary­
ing, hour-long drive from home to Lab 
and Lab to home every day either 
. .. you II live less than 30 minutes 
from work.

Albuquerque is a modern, metropoli­
tan town, with University athletics, 
three TV stations and all the spectator 
entertainment you could ask for.

Our school system is excellent at all 
levels, including higher education.

We think our extra employee benefits 
are outstanding too.

ALBUQUERQUE NEW MEXICO

CIRCLE 558 ON READER-SERVICE CARD FOR MORE INFORMATION



SERVO D£5,CN and 
SYSTEMENG,NEE,ts

We need an experienced servo design engineer to assume 
a prime responsibility in a new systems activity. Other 
attractive engineering opportunities are also available 
in this new program.

Enjoy challenging opportunities in the analysis and 
design of electro-mechanical servo loops, including laboratory 
experimentation and system development.

Work with the top men in the field and with the finest 
test, research and development facilities. New plant being 
added in suburban Milwaukee as a part of Major, 
Permanent, Expansion Program.

AC will provide financial assistance towards your Master’s 
Degree. A Graduate Program is available evenings at the 
University of Wisconsin—Milwaukee.

GM’s long-standing policy of decentralization creates 
individual opportunity and recognition for each Engineer hired.

You will enjoy, as will your family, Milwaukee’s 
“small town” friendliness and metropolitan shopping and
cultural advantages.

immediate, confidential interview in your area or an invitation to 
Milwaukee—see our plant—talk with our engineering heads 
discuss your possibilities, contact:

Mr. Cecil F. Sundeen, I
Supervisor of Technical Employment

AC the Electronics Division 
GENERAL MOTORS Corporation

Flint 2, Mich. Milwaukee 2, Wi$.

CIRCLE 559 ON READER-SERVICE CARD FOR MORE INFORMATION
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York, Penna.

JOB OPPORTUNITIES
IN THESE FIELDS NOW

CIRCLE 560 ON READER-SERVICE CARD

Opportunities open to quali­
fied engineers of U.S. citizen­
ship. Inquiries now invited.

This is your chance to get 
specific assignments 
at the peak of the art in

Address: Chief Engineer Dept. E

IRONIC DESIGN • May 1, 1957

The Laboratory is staffed by 
the California Institute of 
Technology and develops its 
many projects in basic re­
search under contract with 
the U.S. Government.

The Jet Propulsion Labora­
tory is a stable research and 
development center located 
north of Pasadena in the 
foothills of the San Gabriel 
mour tains. Covering an 80 
acre area and employing 
1700 people, it is close to 
attractive residential areas.

Electronic & 
Microwave 
Development 
& Design

NO NEED TO KEEP THIS 
UNDER YOUR HAT...

Electronic &
Mechanical Eng

WITH BENDIX YORK YOU GET

• Professional Achievement
• Rapid Advancement
• Security
• Responsibility
We need capable professional personnel 
at all levels to fill responsible openings 
at this steadily expanding young Division 
of the Bendix Aviation Corporation. With 
us, you will find the true opportunity to 
move up in your chosen profession. You 
will like the life in our beautiful sub­
urban area.

Yes, whether you be a Department Chief 
or a Graduate Engineer with a minimum 
of experience, we have the opening tailored 
to you and to your hopea for the future.

AVIATION CORPORATION

York A
DIVISION Z



IMPORTANT DEVELOPMENTS AT JPL ’ n>

Weapons Systems Responsibility
In the development of guided missile 

systems, the Jet Propulsion Laboratory 
maintains a complete and broad respon­
sibility. From the earliest conception to 
production engineering—from research 
and development in electronics, guidance, 
aerodynamics, structures and propulsion, 
through field testing problems and actual 
troop use, full technical responsibility rests 
with JPL engineers and scientists.

The Laboratory is not only responsible for 
the missile system itself, including guid­
ance, propulsion and airframe, but for all 
ground handling equipment necessary to 
insure a complete tactical weapons system.

One outstanding product of this type of 
systems responsibility is the "Corporal," 
a highly accurate surface-to-surface ballis­
tic missile. This weapon, developed by JPL, 
and now in production elsewhere, can be 
found "on active service" wherever needed 
in the American defense pattern.

A prime attraction for scientists and 
engineers at JPL is the exceptional oppor­
tunity provided for original research 
afforded by close integration with vital and 
forward-looking programs. The Laboratory 
now has important positions open for 
qualified applicants for such interesting 
and challenging activities.

ELECTRONICS • PHYSICS • SYSTEMS ANALYSIS 
COMPUTER DEVELOPMENT • INSTRUMENTATION 
TELEMETERING AND MECHANICAL ENGINEERING

JET PROPULSION LABORATORY
A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY

PASADENA • CALIFORNIA

CIRCLE 561 ON READER-SERVICE CARD FOR MORE INFORMATION



mai

French Road, Utica, N. Y

CIRCLE 562 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 564 ON READER-SERVICE CARD FOR MORE INFORMATION

* EngintcringOpportunities In Design
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■■■■■■ PROJECT or SYSTEMS

ELECTRONIC ■■■■■II

airborne

fessional men provide a tinos

INSTRUMENT CORPORATION

CIRCLE 565 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE 563 ON READER-SERVICE CARD FOR MORE INFORMATION

The Electronics Division of Curtiss-Wright Corporation 
has an opening in New Jersey for MS or Ph.D in EE for 
study and analysis of the applications of digital computer 
techniques to current and future equipment used in flight 
simulation. He will be responsible for the analysis, appli­
cation, design and development of circuits, systems and 
equipment with initial emphasis on simulation of aircraft 
radio and navigational aids. To the right man this position 
will lead to supervisory responsibility for the digital com­
puter program. Consequently, this presents an excellent 
opportunity for growth. High starting salary with unusual 
employee-benefits program. Write in complete confidence

«tiumentation or allied Reids.
The congeniality at Kollsmun. 
the modern facilities and top

stafi 
met 
seai 
as tl

Three to five years’ background in the design of this equipment 
is required. M.S., E.E. preferred.

strong interest

10 0« 4JWl AVENUE, ELMHURST, NEW YORK • SUBSIDIARY OF Stavidald COIL PRODUCTS CO. INC.

Electrical Engineer for 
Digital Computers

phere conducive to creative effort 
and achievement. Here are designed 
America’s finest aircraft instru­
ments.

Please submit resume to 
T. A. De Luca.

Confidential interviews arranged.

R. G. CONRAD 
MGR. ENGINEERING RECRUITMENT, DEPT. ET-i 

CURTISS-WRIGHT CORPORATION, WOOD-RIDGE, NJ.

... to do pioneering work in the design of airborne com­
munications equipment at the G-E Light Military Electronic 
Equipment Department. We need a man who can work with 
little supervision and come up with some original concepts which 
he will follow through to production. Aircraft receivers and trans­
mitters are the principal products to be developed, but the ex­
perience gained will be broad, as this field is expanding rapidly.

Please reply in confidence to—
Mr. John Sternberg, Room 969

Light Military Electronic Equipment Dept.

The lull resources of the century old Otis Elevator Comptai 
are Available for expansion of its new Electronic Division. 
And engineers who join this division now will have the 
satisfaction of working in the forefront of the military 
electronic? field . . . with the realization that its potentiali­
ties in commercial development will also be explored by 
Otis . . . that this k a long-range program in which Otis 
will spare no effort in broadening the position of its. Elec­
tronic Division as a leader in this important field of 
industry.

Current prime contracts are on basic development work in 
the most advanced areas of bombing navigation systems, 
radar systems and missile launching test equipment.

Engineering know-how is required in servo-mechanisms, 
analog computers, pulse and sweep generators and in the 
field of microwaves.

If you are interested in a high level career in electronics 
. . . with promotions waiting to be earned . . send your 
resume now to William B. DeFrancis. All inquiries in 
strict confidence

ELECTRONIC DESIGN • May L 195

TOMORROW 

at Otis' electronic division

Electronic Division 
OTIS ELEVATOR COMPANY
35 Ryerson Street Brooklyn 5, N. Y.

ENGINEERS 

advances in military electronics
TODAY 

pave the way for commercial developments

Kollsman ’s expansion in the air­
borne equipment field has created 
openings for additional engineers 
and electromechanical designers, 
and offers unusual scope to alert, 
capable and enthusiastic profes­
sional men. For engineers, a de­
gree in Mechanical Engineering, 
Electronic Engineering or Physics 
is necessary, plus experience or a

DESIGN
who will accept 

challenge

TO 
THE

CORPORATION - WOOD RIDGE, N. J
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COMMUNICATIONS

DAYTON, OHIO

Booths 19 & 20

CIRCLE 568 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE 567 ON READER-SERVICE CARD FOR MORE INFORMATION
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AHEAD

• TUBE DESIGN ENGINEERS

• MACHINE DESIGN ENGINEERS

ENGINEERS

• MANUFACTURING ENGINEERS

• TOOL DESIGN ENGINEERS

• ELECTRICAL ENGINEERS

LABORATORIES. INC.
A SUBSIDIARY OF HOFFMAN ELECTRONICS CORP.
3671 South HUI St., Los Angeles 7, Calif.
Telephone: Richmond 9-4831.

SYSTEMS
ENGINEERS

microwave transmission and

Chief Engineer:

MANUFACTURE of elec-

YEARS AHEAD!

I.R.E
SHOM

FLUID FLOW HEAT TRANSFER & THERMODYNAMICS
ELECTROMECHANICAL, -HYDRAULIC, -PNEUMATIC SYSTEMS
SIRVO ANAI YSIS MECHANICAL DESIGN & FABRICATION

SUBMARINE DESIGN NOISE, SHOCK A VIBRATION MHI ss

METALLURGYANALYSIS MATHEMATICAL ANALYSIS A
API-1 ILD SY AT IS I It •,

NUCLEAR ENGINEERING ELECTRO-CHEMISTRY.TIONS
f HFMICAI ANALYSIS A PROCESS DESIGN HUMAN FACTORS
IN SUBMARINE DESIGN MARINE ENGINEERING

This is one reason why engineers come to Electric Boat — to do
engineering work on varied, non-routine problems. And engineers
with BS, MS and PhD degrees, and with 0-10 years experience,
will find that they can take professional pride working in:

You'll be
YEARS

ENGINEERING WORK
AT ELECTRIC BOAT

COMPUTER PROGRAMMING A APPL1CA-

There are other reasons why engineers enjoy working at Electric
Boat, of course. Salaries are highly competitive; insurance, hospi-
talization, and retirement plans are among the best in the industry.

At Electric Boat an engineer does the work for which he was
professionally trained.

He might be working on intricate packaging problems in sub­
marine design, or on radiation shielding in nuclear propulsion —
but whatever he works on, he does engineering work.

For at Electric Boat the engineer finds himself backed up by a
staff of specialists and technicians — designers and draftsmen and
metalsmiths, mathematicians and computer specialists, literature
searchers and librarians — each as skilled m his particular field
as the engineer is m his own.

ECTRONIC DESIGN

May 13,14,15

May L 1957

And the location on the Connecticut shore provides a relaxed
way of life, with hunting, fishing, sailing, skiing — all manner of
recreational activities for the entire family.

But come and see it with your own eyes. For an interview send a
resume m full confidence to Mr. James P. O Brien, Technical
Employment Supervisor.

The expandmg scope of advanced
communications projects has
created several unique positions
in fields related to VHF, UHF,

reception, forward scatter and
single sideband applications
at Hoffman. Electronics engineers
with appropriate backgrounds will
find these new assignments profes-
sionally stimulating and financially
rewarding. Please address

at W estinghouse
Electronic Tube Division
Elmira, N.Y

We re looking for en­
gineers and physicists to
loin the staff of our rapidly
expanding Electronic Tube
Division in Elmira, N. Y.

You’ll be in a position
to advance to the full limit
or your training, experience
and ability . . . and be

New openings now avail­
able in RESEARCH, DE­
SIGN, DEVELOPMENT and

tromc tubes. In-plant train­
ing enables engineers to
progress into special fields.
Regular salary increases
and merit awards insure a
growing income.

Delightful suburban liv-
ing with city conveniences.
Scenic country near famous
Finger Lakes vacation-land
for swimming, boating, fish­
ing, hunting.

Get more FACTS on these opportunities: 
(Previous experience desirable)

• MICROWAVE TUBE DESIGN & DEVELOPMENT

• ELECTRICAL EQUIPMENT DESIGNERS

Write or send resumo to Mr. W. Kacala, P.O. Box 284,
Dept. M-5M, Elmira, N. Y or phono collect Ilmira
9-3611. Evenings or weekends, phono 2-2139.

Westinghouse O
IlfCTRONK TUBI DI VI MON ILMMA, NCW YOCK XTV



MODIL I/HT-1OO. TYPI Ml DISSI- 
PATION: 1,000 watts. ALTITUDE RANGE: 
sea level to 50,000 feet. POWER RE­
QUIRED: 28 volts D.G WEIGHT: 14% 
peonds. SIZE: 10" x 10" x 6" high.

MODIL NO. 5-A DISSIPATION: 1,000 
watts. ALTITUDE RANGE: sea level to 
5,000 feet. POWER REQUIRED:. 100 to 
110 volts D.G WEIGHT: 10 peonds. SIZE: 
7%" x 13%" x 9-1ZT6" high.

CIRCLE 245 ON READER-SERVICE CARD FOR MORE INFORMATION

LIQUID 
COOLING 
4 ' . ■ J

I /
'TaW'-//

COOLING UNITS
By a sustained program of research, 
Eastern continuously extends the uses 
of the latest units in electronic tube 
cooling, pressurizing electronic equip­
ment, and pumping fuels and hydraulic 
fluids Research and testing laboratories, 
a model shop, and three manufacturing 
plants provide the specialized equipment 
and manpower to turn out fully qualified 
units to meet appropriate government 
specifications

From our extensive line of existing units, 
adaptations of these units, or completely 
new designs, Eastern can provide equip­
ment to handle your project well Your 
inquiry is welcomed.

INDUSTRIES, INC.
KIFF STREET
14, CONNECTICUT

EASTERN 
10 0 s 
HAMDEN

gwvPRDwv^v gABwvWW 8 BPw bscmbR Wb» WliwIW
Abmba* MV mXflMbttuXM WvRDVlwTVTv WE«W3W BE^RMMb iWwJBw 1 'JWVILWW' ■ •WEP VXbWvM VW^^B

pletely Mlf*cbirtain«d cmd vwally cempri«« tuch cbmpm*ei*t* bc heat exchanger«, fast 
er Hewers, ligvid pomps, reservoirs, lew switch, thermostat, etc.
CeeNng anils can he modified as regidred for varying conditions oncoontered in land 
ar sea as well as aircraft service. Almost all anils are designed to meet each specifica­
tion as MIUI-5400 and MIUE-5272.
The onhs shown below are Intended only to illostrate the varying regoiromonts which 
can be satisfied. By otilixing fairly standard components and designs based on broad 
experience hi this field. Eastern is able to provide at minimum cost egwipment exactly 
exiting a specific regoirement.
Eastern welcomes year consultation en liquid cooling problems ranging from 200 to 
20,000 watts dissipation.

MODEL MD-175, TYPE >00 DISSIPA­
TION: 2,000 watts. ALTITUDE RANGE: 
sea level to 50,000 feet. POWER RE­
QUIRED: 28 volts D.C. WEIGHT: 25 
pounds. SIZE: 10" * 15-15/lA" «„KHA" .... 
high.

MODEL l/HT-205, TYPE MOA DIS­
SIPATION: 1600 watts. ALTITUDE 
RANGE: sea level to 5,000 feet. POWER 
REQUIRED: 28 volts D.C. WEIGHT: 25 
pounds. SIZE: ICT x 2L" x 10" high.

Advertiser
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AGA Div. of Elastic Stop Nut Corp.
Acme Electric Corp...............................
American Lava Corp.............................
Amersil Company, Inc............................
Applied Science Corp. (ASCOP) .
Assembly Products, Inc........................
Atlas E-E Corp......................................

Baker & Company, Contacts Div.
Bead Chain Mfg. Co........................
Bekey Electric Co..............................
Bendix Aviation Corp., Pacific Div.
Bendix Aviation Corp., York Div.
Brady, W. H. Co................................
Bristol Co............................................
Bruno-New York Industries Corp.
Bumdy Corp..........................................
Burroughs Corp...................................

C & H Supply Co....................................................  
Cambridge Thermionic Corp.................................
Canoga Corp............................................................... 
Celco Constantine Engineering Laboratories . 
Centralab Div. Globe Union, Inc...........................
Chatillon, John & Sons ........................................  
Clare, C. P. & Co. ... ...............................................
Clarostat Manufacturing Co., Inc........................ 
Clifton Precision Products Co., Inc..................... 
Cohn, Sigmund Mfg. Co., Inc............................  
Communication Measurements Laboratory, Inc. 
Crosley Div. AVCO Mfg. Co................................  
Cross, H. Co................................................................ 
Curtiss-Wright Corp.................................................
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Du Mont, Allen B. Laboratories. Technical Products Div. . . 75,
Durant Manufacturing Co..........................................................................

107
95
58

, 93
66

MODIL MB-177, TYPI 101 DISSIPA­
TION: 1700 watts. ALTITUDE RANGE: 
sea level to 50,000 feet. POWER RE- 
QUIRED: 110 volt, 400 cyde, 3 phase. 
WEIGHT: 27 peonds. SIZE: 10" x 1* 
15/32" x 7%" high, per JAN-C-1720A, 
site B1-D1.

MODIL l/NT>H0, TYPI MO DIS­
SIPATION: 1500 watts. ALTITUDE 
RANGE: sea level to 10,000 feet. POWER 
REQUIRED: 208 volts, 400 cyde, 3 phase. 
WEIGHT: 35 peonds. SIZE: 11%" x 19%" 
x 12%" high.

ESC Corp.....................................
Eastern Industries, Inc................  
Edmund Scientific Co..................  
Electro Engineering Works, Inc. 
Electro-Motive Mfg. Co.............. 
Electro-Pulse, Inc...........................  
Electro Snap Switch & Mfg. Co. 
Electronic Engineering Co. . . . 
Electronic Tube Corp..................  
Elgin National Watch Co. . . .

Faber-Castell, A. W. Co.. Inc. 
Fenwal, Inc. Electronics Div. 
Filtors, Inc.................................. 
Freed Transformer Co., Inc.

General Chemical Div. Allied Chemical & Dye Corp
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General 
General 
General 
General 
General 
General 
General 
General 
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Dynamics Corp., Electric Boat Div.
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Electric Co., Electronic Equipment Sales . . 10, 11, 48, 49
Electric Co., Light Military Div. . .
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Motors Corp., A C Spark Plug Div.
Precision Laboratory, Inc.....................  
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THIS FIELD FOR TWO DECADES
Advertiser

HIGH Q INDUCTORS23, 62

106

Jet Propulsion Laboratory
ITEMS BELOW AND 650 OTHERS IN OUR CATALOGUE B

112

MOB-5

102
MOA-O104

»»f—
Oster,
Otis Elevator Co.

' as.

.0085108

8,9112

107

1165, 93
VIC case structure102

no

100108

DI-3

\ itramon, Inc.

113

53, 94
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EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y CABLES

103
101

105
104

103
102

103
107

115
103

Height 
1-7/16

021 
.034 
.053 
.084

CALIF
ARLAD"

114
105

HVC-1
HVC-2 
HVC-J
HVC-4
MVC-5
HVC-6
HVC-7
HVC-8
HVC-8
HVC-10
HVC-11
HVC-12

Length 
1-1/4

Type
VIC-12
VIC-13
VIC-14
VIC-16
VIC-16
VIC-17
VIC-16
VI0-1B
VIC-30 
VIC-21
VIC-22Width 

1-11/32

Typ 
VIC-1 
VIC-2 
VIC-3 
VIC-4 
VIC-5 
VIC-6 
VIC-7 
VIC-8 
VIC-8 
VIC-10 
VIC-11

Union Switch & Signal Div.
Westinghouse Air Brake Co. 

United States Gasket Co. . . . 
United Transformer ................. 
University Loudspeakers, Inc.

48, 49 
. . 112

Technical Products Co.......................
Teletronics Laboratories ...................
Thermal American Fused Quartz Co.
Times Wire & Cable Co...................
Transitron Electronic Corp...............
Trio Laboratories Inc...........................

MQ Series
Compact Hermetic
Toroid Induotora
The MQ permalloy dust toroids 
combine the highest Q in their 
class with minimum size. Stability 
is excellent under varying volt­
age, temperature, frequency and 
vibration conditions. High perme­
ability case plus uniform winding 
affords shielding of approximately 
80 db.

MCA 
19 stock values 

from 7 Mhy. 
to 22 Hy.

01 DECADE
Length _______
Width________
Height_______

Howell Instrument Co...................
Hughes Aircraft Co.......................
Hughes Aircraft Co., 

Research & Development Div.

Industrial Test Equipment Co.............. 
International Business Machines Corp, 
International Instruments, Inc..............

JEFFERSON BLVD., LOS ANGELES 16,

MBE 
15 stock values 
from 7 Mhy. 
to 2.8 Hy.

MBB
12 stock values 

from 10 Mhy. 
to 25 Hy.

Opad Electric Co. . 
lohn Mfg. Co.

Keithley Instrument Co. . . . 
Kepco Laboratories .......... 
Kin Tel (Kay Lab)..............  
Kip Electronics Corp...........  
Kollsman Instrument Corp.

NRK Mfg. & Engineering Co.................. 
National Vulcanized Fibre Co.............. 
Natvar Corp.................................................  
Navigation Computer Corp. ..............  
New Hennes Engraving Machine Co.

McLean Engineering Laboratory..........................
Marconi Instrument Co............................................
Maxson Instruments ................................................
Mica Insulator Co......................................................
Microtran Co.............................................................
Minneapolis Honeywell Regulator Co., M-H Div
Minnesota Silicone Co.............................................
Motorola Semi-Conductor Products Div............
Mullard Ltd. ............................................................
Murphy & Miller, Inc.................................................

SPECIAL UNITS 
TO YOUR NEEDS 

Send your 
specifications 

for prices.

V aldes Kohinoor, Inc........... .
V ard Leonard Electric Co.
V estinghouse Electric Corp., 

Electronic Tube Div. . . .
V estinghouse Electric Corp., 

Semi-Conductor Div. . . .
1 estinghouse Electric Corp., 

Specialty Transformer Div.
V inchester Electronics, Inc.

150 Vorick Street/ New York 13, N. Y.
PACIFIC MFG. DIVISION: 4008

Lamtex Industries Inc.............................................
Landis & Gyr, Inc......................................................
Lenz Electric Mfg. Co.............................................
Lockheed Aircraft Corp., Missile Systems Div.

Perkin Engineering Corp. ..... 
Philco Corp., Lansdale Tube Div. 
Phillips Control Corp....................... 
Polarad Electronic Corp.................. 
Potter & Brumfield........................ 
Potter Instrument Co.......................  
Precision Paper Tube Co.............. 
Price Electronic Corp......................

Sandia Corp................................................
Sangamo Electric Co................................
Sei-Rex Precious Metals Inc..................
Servo Corp, of America........................
Set Screw & Mfg. Co..........................
Shakeproof Div. Illinois Tool Works
Sigma Instruments Inc............................
Sprague Electric Co............................ ..
Sprague Electric Co., Ferroxcube Div.
Stackpole Carbon Co., 

Electronic Components Div..........
Staedtler, J. S., Inc...................................
Standard Pressed Steel Co...................
Streeter-Amet Co.......................................
Stromberg-Carlson Co..............................
Sturtevant, P. A. Co...................................
Sunshine Scientific Instrument ..........
Sylvania Electric Products...................
Sylvania Electric Products, 

Electronic Div...................................
Sylvania Electric Products, Parts Div.

HVC Hermetic
Variable Inductore
A step forward from our long 
established VIC series. Hermeti­
cally sealed to MIL-T-27 ... ex­
tremely compact... wider induc­
tance range... higher Q... lower 
and higher frequencies... super­
ior voltage and temperature 
stability.

Radio Condensor Corp......................................
Radio Corp, of America ..................................
Radio Frequency Laboratories, Inc..............
Rapidesign, Inc....................................................
Raytheon Mfg. Co., Semi-Conductor Div.
Reliance Mica Co.................................................

DI-1 Ten 10 Mhy. steps.
DI-2 Ten 100 Mhy. steps.
DI-3 Ten 1 Hy. steps. 
ci-4 Ten 10 Hy. steps.

DI Inductance Decades
These decades set new standards of Q, stability, 
frequency range and convenience. Inductance values 
laboratory adjusted to better than 1%. Units housed 
in a compact die cast case with sloping panel ideal 
for laboratory use.

VIC Variable Induct^ 
The VIC Inductors have rei 
sented an ideal solution to 1 
problem of tuned audio circa 
A set screw in the side of I 
case permits adjustment of j 
inductance from +85% to -49 
of the mean value. Setting 
positive.
Curves shown indicate effect 
Q and L with varying frequei 
and applied AC voltage.



specifically designed for critical industrial application
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RCA-5690—Full-Wave Vacuum Rectifier with separate 
heaters and cathodes.

RCA-5691— High-Mu Twin Triode. Similar to RCA-6SL7- 
GT, but has twice the heater current.

RCA-5692—Medium-Mu Twin Triode. Similar to RCA- 
6SN7-GT.

RCA-5693—Sharp-Cutoff Pentode. Similar to RCA-6SJ7.

EAST: HUmboldt 5-3900
744 Broad Street, Newark 2, N. J.

MIDWEST: Whitehall 4-2900— Suite 1181 
Merchandise Mart Plaza, Chicago 54, UI.

WEST: RAymond 3-8361
6355 East Washington Blvd.« 
Los Angeles 22, Calif.

RCA ‘'Special Reds” . . . warranteed for 10,000 hours minimum 
operating life ... are in a class by themselves for industrial applica­
tion demanding the finest in tubes.

Only RCA "Special Reds” feature 10,000-hour plus life, excep­
tional resistance to shock and vibration, remarkable stability, and 
excellent uniformity of characteristics from tube to tube.

RCA "Special Reds” are recommended for initial designs in elec­
tronic equipment for industrial applications, air, marine, land-mobile 
communications, and unattended relay and transmission circuits— 
providing that important extra-margin of life and reliability vital 
for continuous service.

For details and data, write, RCA Commercial Engineering, Section 
E-18-Q-1, Harrison, N. J. or contact your RCA Field Representative 
at the office nearest you.
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