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FOR ALL
APPLICATIONS
FROM STOCK

UTC INTERSTAGE AND LINE FILTERS

Challenges Facing

glamour" fieldsheavy, not only

computers, but prosaic

FILTERSUTC TELEMETERING BAND PASS

Mesa Switching Transistor

FM Tuning Unit

Practical approach consumerTMN-2.3 thru TMW-70
% x % x inches product design achieves economyWeight Weight

sacrifice
CHANNEL FILTERSUTC TELEGRAPH TONE

RECEIVING

TRANSMITTING
Electronicminiaturization

< WRITE IN 1 ON READER-SERVICE CARD

electCABLESEXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 14, N. Y.

TMN-.4
TMN-.56
TMN-.73
TMN-.96
TMN-1.3
TMN-1.7

BMI-60 
BMI-100 
BMI-120 
BM1-400 
BM1-500 
BMI-750 
BM 1-1000 
BM 1-1500 
BMI-2000 
BM1-3000 
BM 1-4000 
BM 1-5000

TGT-425
TGT-595
TGT-765
TGT-935
TGT-1105
TGT-1275
TGT-1445
TGT-1615

TGR-1785 
TGR-1955 
TGR-2125 
TGR-2295 
TGR-2465 
TGR-2635 
TGR-2B05 
TGR-2975

CALIF.
ARLAR"

TMN-.4 thru TMN-1.7 
’X« X IXi X 2 Inches

TMN-2.3
TMN-3.0
TMN-3.9
TMN-5.4
TMN-7.35
TMN-10.5

TMN-14.5
TMN-22
TMN-30
TMN-40
TMN-52.5
TMN-70

TMW-22 
TMW-30

TMW-40
TMW-52.5 

TMW-70

TGR-425
TGR-595
TGR-765
TGR-935
TGR-1105 
TGR-1275 
TGR-1445 
TGR-1615

TGT-1785 
TGT-1955 
TGT-2125 
TGT-2295 
TGT-2465 
TGT-2635 
TGT-2805 
TGT-2975

BM 1-10000 
HM 1-200 
HMI-400 
HMI-500 
HM 1-800 
HM1-1000 
HM 1-2000 
HM 1-3000 
LM 1-200 
LM1-400 
L MI-500

LM 1-800 
LM 1-1000 
LM 1-1500 
LMI-2000 
LMI-2500 
LM 1-3000 
LM 1-4000 
LMI-5000 
LM 1-10000 
BML-400 
BML-1000 
HML-200

And Special Units to 
four Specifications

HML-300 
HML-500 
HML-1000 
L ML-1000 
LML-1500 
LML-2000 
LML-2500 
LML-4000 
LML-8000 
LML-10000 
LML-12000

Starting 
articles

without 
quality.

In Year Two of the Space Age, 
demands on the designer's talents are

microminiaturization based on papers 
delivered at the Symposium on Micro-

semblies sponsored by the Diamond 
Ordnance Fuze Laboratories.

like missiles, spacecraft, radar and

Russian Book on Nonlinear Ra
dio Engineering to be offered by 
ELECTRONIC DESIGN. See 120.

NEXT ISSUE 
Microminiaturization

Series Starts

TGT CASE

1V2 X 2Vi m. 8 oz.
TGR CASE

itt X 4</4 m 15 or

STOCK TYPES
(number in figure is KC)

PACIFIC MFG. DIVISION: 400« W. JEFFERSON BLVD., LOS ANGELES 16,

This standardized group of filters covers most popular filter applications and frequencies. Units are in 
compact, drawn, magnetic shielding cases... IYi* x l"/i* base, 1% high for BMI, LMI, BML; others 2^2 
high. There are six basic types:

BMI band pass units are 10K input, output to grid 2:1 gain. Attenuation is approximately 2 db at 3% 
from center frequency, then 40 db per octave.

HMI high pass units are 10K in and out. Attenuation is less than 6 db at cut-off frequency and 35 db 
at .67 cut-off frequency.

LMI low pass units are 10K in and out. Attenuation is less than 6 db at cut-off frequency and 35 db 
at 1.5 cut-off frequency.

HML high pass filters are same as HMI but 500/600 ohms in and out.
LML low pass filters are same as LMI but 500/600 ohms in and out.
BML band pass units are same as BMI but 500/600 ohms input, output to grid, 9:1 gain.

HIGHLIGHTS OF 
ISSUE

Stock types 
(number in figure is cycles)

The TI2N559 offers high switching 
speeds, high alpha cutoff, and higher 
power in one tiny package. It is in 
full scale production.

These band pass filters for multiplex transmitting and receiving provide maximum stability in miniature 
sizes. Both receiving and transmitting types are 600 ohms in and out, and employ 7 terminal header for 
sutwniniature 7 pin socket.

TGR receiving filters are within 3 db at - 42.5 cycles from center frequency.. down more than 3u db 
at - 170 cycles... down more than 15 db at adjacent channel cross over

TGT transmitting filters are within 3 db at - 42.5 cycles from center frequency... down more than 
16 db at ± 170 cycles... down more than 7.5 db at adjacent channel cross over.

STOCK TYPES 
(number in figure is cycles)

the next issue, the first 
an exclusive series on

nonetheless vital areas of communi
cations, consumer products, com
ponents, industrial and medical elec
tronics. New and old problems are 
many, ranging from rfi to less-than- 
perfect reliability.

UTC standard telemetering filters provide extreme miniaturization with maximum stability, a complete 
set of 18 filters taking 19 cubic inches. They are 100K in and out and have an insertion loss of less than 
6 db, 4 pin header for small Winchester socket.

TMN units are within 3 db at — 7.5% of center frequency... down more than 18 db at - 25% ... 
more than 40 db beyond 1.75 and .58 center frequency.

TMW are within 3 db at - 15% of center frequency ... down more than 20 db at - 50% ... more than 
40 db beyond 2.5 and .4 center frequency. *

FILTERS
HERMETICALLY SEALED TO MIL-T-27A & MIL-F-18327
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Abnormal and persistent vibration in rotating equipment usually means 
costly trouble. Robertshaw Fulton’s Vibraswitch Detectors and Model 651 
control units detect vibration and shut down valuable equipment before 
damaging trouble develops
Two G-V Red Line Thermal Time Delay Relays are used in each control 
unit One blocks out the vibration detector while the protected equipment 
is starting up The second times the duration of vibration and permits 
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this sort G V Red Line Delay Relays meet this requirement for reliability 
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Reliable FRAME GRID*
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for military and industrial microwave relay I. F. servie

CK5B42
(4-17 A)
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CK5847
(4O4A)
Pentode

25000 Gm (Mmhos) 13000
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EHIND THE NEWS

Challenges Pinpointed at Communications, 

Computer and Connector Conferences

IN SUNNY St. Petersburg and windy Chicago, 
in Philadelphia and in Dallas, delegates 

gathered last month to discuss a theme universal 
to all electronic design engineers, regardless of 
their specialties. Their common topic was the 
challenges facing them in the immediate as well 
as the far future, and the developments they an
ticipated ranged from a 10,000 me “information 
pipe” to electrical connections rugged enough 
for outer space.

The delegates, thousands of them, pinpointed 
design problems in technical sessions at the Sec
ond National Symposium on Global Communica
tions at the Ninth National Conference of the 
IRE Professional Group on Vehicular Communi
cations, at the Eighth Eastern Joint Computer 
Conference, and at the Third EI A Conference on 
Reliable Electrical Connections.

Looking to the far future, IRE president Don 
G. Fink told the Globe-Com II delegates in 
Florida that one day a 10,000-mc “information 
pipe'* would be wired into every city and sub
urban home, just as water and gas connections 
are today. Over this super-bandwidth cable 
would come almost every conceivable service— 
TV, video telephone, audio-visual magazines.

Rapid advances in wire communications in the 
next few decades will make this possible, said 
Fink. Already, he told the 900 delegates. Bell 
Labs engineers have a submarine-type cable on 
their drawing boards capable of 3 me bandwidth. 
Such a cable would make trans-Atlantic tele
vision possible.

It may be another 10 years, however, before 
transoceanic TV goes into operation, Fink said. 
Installation date of the first such cable will be 
governed by demand for service, and by eco
nomics of operation.

Wireless Overloaded

Wireless, dominant for 40 years or so, is chok
ing itself out of existence because of its own 
rapid growth. Now, said Fink, wire and cable 
will become all the more important.

High reliability and efficiency are the major 
advantages of wire communication links, he 
pointed out. Except in unusual circumstances, 
there is no fading or interruption from man-made 
interference.

Today’s methods of point-to-point communica
tion are inefficient, said Fink. Broadcast tech
niques are used to communicate between two sta
tions. Microwave links are directional, but 
equipment efficiency is low—and tropo-scatter 
links are even more inefficient. Again, cable net
works would seem to be the answer, he said.

Faster and more reliable global communica
tions was the theme of Globe-Com II technical 
papers. James E. Hacke, Jr., of GE predicted de
mand for message facilities will double in the 
next 12 years. But he anticipated no major tech
nical advance in that period.

By 1970, Hacke said, air travel also w ill double. 
And this will add to demands on communication 
facilities, probably forcing the industry into the 
age of machine-to-machine communication. In

IRE president Don G. Fink predicts: An ‘informa
tion pipe for everyone.

95i

For the challenges facing the entire industry, read the special report starting on page 20.
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Recent Raytheon developments in micro wave ferrite devices

1. HIGH POWER S-BAND CIRCULATOR
2600-3100 me • Isol, Trans to Rec-30 db min • Isol., Ant to
20 db min • Ins loss—0.75 db max • VSWR-1.10 max (Trans), 1.15 
max (other ports)* Power-10 kw average, 5 Mw peak • Water cooled

2. HIGH POWER L-BANO ISOLATOR
1250-1350 me • Isol.—11 db min • Ins loss-0.55 
db. max • VSWR-1.15 max • Peak power-3 Mw • 
Av power—2.5 kw (cooled); 1.0 kw (uncooled)

3. HIGH POWER S-BAND ISOLATOR
2750-3050 me • Isol-10 db min • Ins loss-0.6 
db max • VSWR-1.10 max • Peak power-3 Mw 
(pressurized) • Av power-3 kw (water-cooled)

For those lower micro wave frequencies...

THREE ADVANCED RAYTHEON FERRITE DEVICES 

FOR MAXIMUM SYSTEM EFFICIENCIES

MICROWAVE SYSTEM DESIGNERS: Raytheon’s constantly expanding line 
of ferrite devices now covers over 100 units for use in all bands from 
UHF to Kn band. These new devices for the lower frequencies offer 
advantages you’ll want to know about. Drop us a line for details.

«MIUS
... WRITE FOR COMPREHENSIVE BROCHURE: Ten pages of facts about 
microwave ferrite devices and their applications written by Raytheon’s 
Dr. Colin Bowness. For your copy, write today to the address below.

HIT« 
eKiMUI

RAYTHEON MANUFACTURING COMPANY

Excellence in Electronics

BEHIND THE NEWS
global telephone traffic, he said, human operators 
will become extinct.

Two rival systems of world-wide communica
tions were explored. Dr. Joseph Vogelman, Rome 
Air Development Center, presented a paper by 
RADC’s Charles Strom and Allan Kunze evaluat
ing development trends in Air Force global com
munications, dwelling particularly on AF Project 
456L. The paper outlined goals in radio relay and 
scatter equipment, and disclosed the switching 
complex and tentative system standards.

The Army’s rival Universal Integrated Com
munications System (Unicom) was the subject of 
a discussion by a panel of Signal Corps experts, 
moderated by Col. George P. Sampson, Chief, 
Army Communications Service Division.

Mark Time on Both

Unicom has the same basic objectives as the 
AF 456L system. Reports indicate both may be 
temporarily curtailed by the Defense Department 
until it is decided which project will be devel
oped into a working system.

Looming importantly in any discussion of 
global communications was the use of earth satel
lites. Several technical paper authors discussed 
parameters necessary for reliable long-distance 
networks using active and passive satellite relays. 
One stated that if 72 satellites were equally 
spaced, revolving around the earth, there would 
be a maximum wait of less than three seconds be
fore a message could be successfully relayed.

In Chicago, meanwhile, vehicular communica
tion engineers were unanimous in stressing the 
urgent need for getting additional frequencies 
allocated to them.

EI A studies to support the demand for addi
tional 40 me frequency allocations for land- 
mobile radio services cited figures showing that 
mobile communication transmitters have in
creased from 37,000 in 1947 to 700,000 in 1950. 
Within 10 years, the studies indicated, 2,800,000 
such transmitters will be in operation (excluding 
telephone service) for such fields as mining, agri
culture, taxi, utility and manufacturing.

GE’s Harrison Van Akens said the future of 
land-mobile radio may hinge on FCC hearings 
this year and stressed the urgency of FCC re
allocation of service priorities. A reasonable 
sequence of priorities, he said, might start with 
national defense, then continue with public 
safety, travel safety, communications, education, 
entertainment, research, public correspondence 
and, finally, hobby purposes.

Efforts to increase available spectrum space 
have resulted in splitting the 25-50 me spectrum 
into 20 kc rather than 40 kc channels, and the

152- 
char 
at tl 
seve: 
ceiv<

In 
grov 
next 
be e

W 
or V 
will

Ft 
gathi 
oUL 
discu

“E 
Com 
for a 
tion 
fill oi

Pa 
I Procc 
I tries’

Pe 
I r from 
new 
on di

In

Ì conni 
all as 
one c 
are e 
of eh 
blam 

i engin
Bu 

autor 
crimj 
tion c

Soi 
other 
print( 
ing u 
whok 
techn 
no pr

Foi 
need 
stand 
was 1 
con ne 
to —5

(A. 
appea 
Desig

ELECTRONIC DESIGN • January 7, 1959
ELECWRITE IN 4 ON READER-SERVICE CARD



tors

Computer for Every City

CONSTANT DELAYFLAT AMPLITUDE AND

Combination Achieved

Amplitude and Phase Necessary

5

ELECTRONIC DESIGN • January 7, 1959
59

2 
3

the 
be 

ent 
/el-

TECHNICAL DATA
FOR ± 7«/2% PASS BAND

ca- 
the 
ies

Flat within 3 db over pass band 
21 db at ± 15% of center freq. 
40 db at ± 22% of center freq 
Time delay over the pass band, 
constant to ± 5%

3m- 
t of 
TtS, 
ief,

FOR ± 15% PASS BAND
1 Flat to 3 db over pass band
2 23 db at ± 30% of center freq.
3 40 db at ± 44% of center freq.
* Time delay over pass band constant

ce
im 
he

Input impedance — 500 ohms
'Output impedance — 500 ohms and high 

impedance for operation to a grid
'optional impedance available on special order.

PIONEERS IN TOROIDS, FILTERS ANO RELATED NETWORKS 
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152-162 me spectrum into 30 kc instead of 60 kc 
channels. But delegates among the 350 engineers 
at the sessions said these changes have imposed 
¡severe restrictions on both transmitter and re- 
»ceiver design and operation.

Indicating how tight the space situation will 
grow, Bell Telephone System said that in the 
next 10 years, 7,000,000 *o 15,000,000 autos will 
be equipped with mobile radio equipment.

Whether the answer is frequency reallocation, 
or whether newer transmission techniques also 
will be required, remained unanswered.

Future needs also dominated the Philadelphia 
gathering of 2400 computer engineers. Typical 
of the ideas presented at the “blue sky ’ panel 
discussions was this vision:

“Every major city will have a computer center. 
Computer services will be available to anyone 

| for a fee—just like telephone or power distribu
tion services. The computers may help people 
fill out their income tax returns . . .”

Papers ranged over a wide area, from “Data 
Processing in Banking and Other Service Indus
tries” to “New Logical and Systems Concepts.”

Perhaps the most significant news to emerge 
from the meeting was the fact that there are no 
new vacuum tube computers. All computers now 
on drawing boards use solid-state electronics.

In Dallas, engineers concerned with reliable 
connections entered into controversy on almost 
all aspects of the field, but reached agreement on 
one dictum: good workmanship and cleanliness 
are essential at all stages during the production 
of electrical connections. Poor workmanship was 
blamed for defeating many of the best efforts of 
engineers to design improved systems.

But areas of contention included hand vs. 
automatic soldering of printed circuit boards, 
crimp vs. solder connections, and the basic defini
tion of what constitutes a connection failure.

Some engineers said resistance meant failure; 
others said it was a definitely open circuit. In 
printed circuit boards, some insisted hand solder
ing was the only reliable method, others said the 
whole purpose was to attain automated soldering 
techniques. Agreed was that there are practically 
no prosaic problems in electronics.

For the future, engineers were warned of the 
need for electrical connections that will with
stand the high stresses of outer space. Already, it 
was testified, there is a necessity for soldered 
connections to function at 400 to 500 F or down 
to -200 F.

(A special report on electrical connections will 
appear in the Feb. 18, 1959, issue of Electronic 
Design.)

MAXIMUM TELEMETERED RESPONSE THROUGH

hi keeping with its reputation as a 
pioneer in the field of toroids, filters 
and related networks, Burnell & Co. 
now offers a complete line of low pass 
and band pass constant delay filters 
for standard RDB telemetering chan
nels. These Burnell constant delay fil
ters combine accurate amplitude and 
phase to effectively limit intelligence 
distortion and false transients to a 
minimum. Telemetered signals from 
off course missiles or those in distant 
or terminal flight are no longer blocked 
by attenuation and noise.

Existing sub carrier discriminators 
afford no better than a choice of flat 
amplitude pass band with non-linear 
phase in one filter or a constant time 
delay filter with ditlorted amplitude. 
In contrast, Burnell constant delay fil
ters combine both—are flat within 3 db 
over the pass band—P/2 db for the low 
pass filters—and possess a time delay 
constant within 5$<.
Write for Bulletin CD 051 Dept. D13.

CONSTANT DELAY BAND PASS

Channel Frequency Pert# Delay in ms.

1 .4 KC S-60051 34.00
2 .56 KC S-60052 24.30
3 .73 KC S-60053 18.60
4 .96 KC S-60054 14.20
5 1.3 KC S-60055 10.50
6 1.7 KC S-60056 8.00
7 2.3 KC S-60057 5.93
8 3.0 KC *5-60058 4.40
9 3.9 KC S-60059 3.38

10 5.4 KC S-60060 2.44
11 7.35 KC S-60061 1.80
12 10.5 KC S-60062 1.26
13 14.5 KC S-60063 0.91
14 22. KC S-60064 0.60
15 30. KC S-60065 0.44
16 40. KC S-60066 0.33
17 52.5 KC S-60067 0.252
18 70. KC S-60068 0.189

A 22. KC S-60069 .305
B 30. KC S-60070 .224
C 40. KC S-60071 .168
D 52.5 KC S-60072 .128
E 70. KC S-60073 .096

CASE SIZE--2" X 3V?" x4'yl6"

B/W
19% 
15% 
15% 
15% 
15% 
15% 
15% 
15% 
15% 
15% 
15% 
15% 
15% 
15% 
15% 
15% 
15% 
15% 
30% 
30% 
30% 
30% 
30%

For maximum performance of tele
metering systems, it is recognized that 
filtering of sampled data requires both 
linear phase and flat amplitude in the. 
pass band. However, until recently a 
combination of the two in one unit had 
not been available.

* INPUT IMPEDANCE = 500 ohms
* OUTPUT IMPEDANCE = 500 ohms and to grid

PACIFIC DIVISION 
720 MISSION ST. 
SOUTH PASADENA, CALIFORNIA 
RYAN 1-2841 
TWX PASCAL 7578

EASTERN DIVISION 
10 PELHAM PARKWAY

PELHAM, NEW YORK 
PELHAM 8-5000

TWX PELHAM 3633
ON READER-SERVICE CARD



New Speed(ditty...
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TRANSISTORIZED DIGITAL 
MAGNETIC TAPE HANDLER

MODEL 906

• Check these new standards 
of reliability and performance

• Completely transistorized for maximum 
reliability

• Trouble free brushless motors
• Over 50,000 passes of tape without 

signal degradation
Linear servo system

* Life expectancy of pinchroll mechan
ism: over 100,000,000 operations 
Skew ±3 lisec Vi" tape, center clock 
at 100 i.p.s.
Vacuum loop buffer
Continuous flutter free cycling 0 
200 cps

to

* Normal speed up to 100 i.p.s.
* Rewind or search speed constant at 

300 i.p.s.
* Six speed forward or reverse up to 

1 50 i p.s.
* Better than 3 milliseconds start, 1.5 

millissec. stop
* Front panel accessibility
* In line threading
* End of tape and tape break sensing 

All functions remotely controllable 
Tape widths to 1’4 ”

BEHIND THE NEWS

Large Reciprocating Gas Compressors
Controlled From 40 Miles Away

Reciprocating gas compressor station at Linden, shown 
with entire operating staff.

f

The 906 is usually supplied with the 
plifier; a unit that features:

Potter 921 transistorized Record-Playback Am-

Pulse or level outputs

Output gating
1 i.p.s. to 150 i.p.s.

Manual, relay, or 
electronic function switching

Dual read-write operation

Potter also manufactures a complete line of Perforated Tape Readers, High Speed
Printers and Record-Playback Heads

Contact your Potter representative or call 
or write direct for further information.

The mark of 
Engineering Quality

POTTER INSTRUMENT COMPANY, INC
Sunnyside Boulevard, Plainview, N. Y.

OVerbrook 1-3200

Potter has career opportunities for qualified engineers who 
like a challenge, and the freedom to meet it.
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This console at Lambertville, N J. controls three 
compressors at Linden, 40 miles away. It starts and stops 
the engines; it controls and monitors all vital parameters; 
it even detects fire, explosive mixtures, and unauthorized 
entry of personnel.
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MADT*TRANSISTORS
CONTROLLED IN
DESIGN AND
MANUFACTUREpneu

to meet your exact

circuit requirements

NOT SELECTED !

locket clearance
are

MADT FAMILY APPLICATIONS DATA

Make Philco your prime source of information for high frequency transistor applications.
Write to Lonsdale Tube Company, Division of Philco Corporation, Lansdale, Pa., Dept. ED 159

cylinder valves, 
all operated by quantities — at realistic prices

Now, Transistor Center, U. S. A., offers a new 
family of MADT (field flow) transistors in un

limited quantities. Here* are precision transistors 
which greatly expand the design potentials of high- 
gain, high frequency amplifiers: high speed com
puters; high-gain, wideband video amplifiers; and 
other critical high frequency circuitry.

Due to Philco's exclusive electrochemical manu
facturing process, MADT’s are controlled not selected. 
The electrodes are precisely placed in the graded 
field to produce the exact characteristics you require. 
MADT’s are available immediately in unlimited 
quantities. Quantities 1 to 99 available "off-the- 
shelf’ from your local franchised Philco Industrial 
Transistor Distributor.

All controls are

2N504 50mc(i

2N50I Ultra highspeed switch typical tr = 9 mpsec; 1'8 max.); = 9 m/usec 
(12 max.); tf = 7 mjusec; (10 max.) in circuit with current 

gain of 10 and voltage turnoff.

2N588 250 me 14 db at 50 me

• OR THE first time, a large re
ciprocating gas compressor sta- 

ion is under complete1 remote con
sol. Three 2050 hp natural gas 
compressors at Linden. N.J., are 
controlled from another station at 
Lambertville, N.J., about 40 miles 
Lway. Controlling signals are sent 
over telephone lines or over a mi- 
¡crowavc* link in the form of discrete 
tones.

The Linden station of the Texas 
Eastern Transmission Corp, has one 
man in attendance on a forty-hour 
i week basis. He keeps the building 
•lean. He wipes and oils the en
gines. He replaces oil filters and 
•hart paper and sees that things 
ire shipshape. But he has nothing 
to do with the plant’s operation.

¡ylvania Packaging Its 
daser for Aircraft

‘Trademark Philco Corporation for Micro Alloy Diffuafd-baae Transistor

New VHF-UHF Transistors available in unlimited

natic or electronic. The principal 
ibjection to the electronic controls 
s the requirement for costly, ex- 
>losion proof housings for switches, 
(‘lays, and other equipment. So, 
vhere line length permits, pneu
natic controls are used.

Electronic equipment records all 
lital information for correct opera
tion of the station, and controls 
most of the important engine pa- 
|ameters. Engine controls such as 
Itarting air, jet air, cylinder end-

omplifier to 250 me 
amplifier Io 175 me 

h gh gain If amplifier 
Oscillator and ampli

fier to 80 me

2N502+ 800 me 11 db at 200 mr
2N5O3+ 420 me 12.5 db ot 100 mr”

Sylvania Research Laboratories 
Innounced that the maser in the 
ear future will be reduced from 
n wieldy laboratory size and 
ackaged for military aircraft.
This revolutionary device is ex

pected to increase the range of 
idar up to seven times, and boost 
bstantially the “seeing power of

I her electronic equipment.
Dr. Robert M. Bowie, vice presi- 

< nt of the laboratories, said Syl- 
i nia is engaged in a program to 
i Tgedize, miniaturize and package 
" maser so it may be used initially 
| military applications, and ulti- 
■ itely in industry’ and peacetime 
lientific research.
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TYPE* »m

2N499 32(7

2N500

Power Oscillator
Gain Efficiency Class of Uto

10 db at 100 me amplifier to 125 me
45% at 200 me Oscillator to 350 me

PHILCO. CORPORATION 
LANSDALE TUBE COMPANY DIVISION 

LANSDALE, PENNSYLVANIA
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into reality the fiction writer’s dream of an 
visible force field to deflect enemy missiles.

Intangible Field vs. Tangible Object

The Project Matterhorn researcher said

Jo not 
would 
than ei

who declared that the new science of hydro- jvejy 
magnetics (or magnetohydrodynamics) may turn

HERE ARE FACTS THAT PROVE THE VALUE OF GAF 
CARliONVL IRON POWDERS AS CORE MATERIALS-

0.1 1 10 100

GAF CARBONYL IRON POWDERS
For the production of superior cores 

for high frequency induction coils.

lower cost • higher quality ■ proven stability • ease in handling
Fiction Plots Made Real 
For American Rocketeers

Science-fiction’s classic plots were translated 
into near-future possibilities at the American 
Rocket Society’s 13th annual meeting, first since 
dawn of the Space Age. Sober discussions ranged 
from invisible force fields to international V-mail 
via satellites, from mice and man in space to 
heat and acceleration effects on cosmic travelers.

Delegates to the sessions had the mood set 
for them by Princeton’s Russell M. Kulsrud,

as pr 
orce

I emb( 
tiring 
rbital 
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or re
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n con 
ivenes 
he Ae
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tangible magnetic fields not only could deflect 
but could handle missiles and other concrete 
objects so long as they are highly conducting.

For more immediate application, Kulsrud said, 
hydromagnetics offers obvious advantages in the 
field of rocket propulsion, where burning fuel 
reaches such temperatures it can damage com
bustion chamber walls.

Magnetic fields, said the physicist, constitute 
the only known way to keep a thermonuclear 
plasma away from walls of a containing chamber 
long enough to allow nuclear reactions to take 
place, and to permit the removal of useful power 
from the fusion reaction.

But 
tiped v 
nient, i 
must b 
can tai 
is the 
positio

For 
Stapp 
si irvi vs 

zees re

The selection of the proper magnetic 
core material for the frequency range 
an inductance coil will be used is of 
utmost importance.

GAF Carbonyl Iron Powders are 
the proper materials in the frequency 
range 100 kc to 150 me and higher. 
The above chart proves the value of 
the selection using the highly desirable 
relationship of the y/Q product versus 
frequency.

Heat, cold, humidity, atmospheric 
influences, stray fields and similar con-

ditions — any of these can have an 
adverse effect on the core materials 
and on the final performance of the 
equipment

An iron core made with GAF Car
bonyl Iron Powders has a high degree 
of stability — and is thereby protected 
against these many influences.

We urge you to ask your core maker, 
your coil winder, your industrial de
signer, how GAF Carbonyl Iron Pow
ders can increase the efficiency and 
performance of the equipment or prod-

uct you make, while reducing both the 
cost and the weight.

This 32-page book offers you the 
most comprehensive treatment yet 
given to the characteristics and appli
cations of GAF Carbonyl Iron Pow- 

Iders. 80% of the story 
is told with photomicro
graphs. diagrams, per
formance charts and ta
bles. Write today for 
your free copy.

The Re-Entry Problem

In addition, hydromagnetics can be useful in 
re-entry, where hot ionized gases can severely 
damage a vehicle hitting the atmosphere at very 
high speeds.

This re-entry problem also was analyzed by 
North American Aviation’s Earl T. Carter and 
M. W. Jack Bell from the standpoint of crew 
survival. Minimal performance could be ex
pected of men working just below 250 F, they 
said. But as that top limit would be reached in 
the vehicle’s cabin 250 to 300 seconds after re
entry begins, unprotected occupants could not 
perform effectively after that time, and probabh 
would be fatally burned before completion < 
the descent. The answer: pressure suits desigr 
to reduce interior temperatures.
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ANTARA® CHEMICALS
A SALES DIVISION OF

GENERAL ANILINE & FILM CORPORATION
435 HUDSON STREET • NEW YORK 14, NEW YORK

Sales Offices; New York . Providence. Philadelphia . Charlotte • Chattanooga • Chicago . Portland, Ore.. San Francisco . Los Angeles 

In Canada-. Chemical Developments of Canada, Ltd., Montreal

Keeping the Crew Alive

Crew survival also was the problem discussed 
by Wright Air Development Center’s Col. John 
P. Stapp of rocket sled fame, but his concern

pt
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the mark of reliability IMassachusetts.Electric Co., 347 Marshall Street, North Adams,

‘Trademark
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Young of Space Technology Labs, in the first 
lull public report on the Air Force Mouse-in-Able 
MIA) program, revealed at least two mice sur

vived re-entry from 1400 miles up.

ow acceleration. Man, Stapp said, can effec- 
ively handle extremely long accelerations that 
lo not exceed 4 g’s. And one hour at only 3 g’s 
would get a vehicle to a speed 10 times greater 
than escape velocity.

construction of TANTAPAK Type 200D capacitors 

excellent shock and vibration resistance. Glass-to-metal

¡rud, 
dro- 
turn 
i in-

Man Can Take 10 g's

But if no method of propulsion can be devel
oped within man’s range of physiological adjust
ment, if the present means of three-stage rockets 
must be relied on to propel him into space, man

First U.S. Space Travelers

On April 23, July 9 and July 23, Able vehicles 
arried mice in special MIA packages mounted

SPRAGUE COMPONENTS: 

CAPACITORS • RESISTORS • MAGNETIC COMPONENTS 

HIGH TEMPERATURE MAGNET WIRE • CERAMIC-BASE

’ can take it. Stapp warned, however, that 10 g’s 
the is the limit, and crewmen must be optimally 

positioned for forces above 4 g’s.
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as protecting men against acceleration. The Air 
orce officer, president-elect of the Society, told 

। embers that man definitely is capable of en
suring the accelerations necessary for attaining 
rbital or escape velocity with present three- 
tage rocket systems. He also can sustain the 
prolonged exposure to low acceleration required 
or re-entry.

Man will not enjoy these ordeals, nor will he 
>e spared them until space vehicles are designed 
n compliance with parameters of human effec- 
iveness rather than man’s survival limits, said 
he Aeromedical Lab chief.
The research goal, a promising one, is devel- 

jpment of propulsion systems with continuous

For transverse accelerative forces, such as 
Stapp personally tested in his rocket sled rides, 
survival limit for lightly anesthetized chimpan
zees restrained by nylon webbing, he said, was 
reached at 236-g peak with 11,250-g per sec rate 
of onset and 0.35 sec total exposure duration.

Not only chimpanzees, but mice too can stand 
high-g stresses. F. L. van der Wal and W. D.

in nose cones, but only the last two mice—named 
haska and Benji—were instrumented.

Telemetry data on the July flights indicated 
take-off conditions were not severe enough to 
produce violent or continuing response from 
Laska and Benji. There was no evidence of dis- 
ress due to weightlessness, though they were 
sightless for longer periods than any animal 

pt Sputnik H’s Laika. (The American mice 
‘ some 350 miles higher than the apogee of 

) miles reached by the Russian dog.)
Instrumentation showed the mice were alive 

w hen they hit the surface of the Atlantic Ocean, 
b it the nose cones could not be retrieved.

(Continued on following page)
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TANTJPJK
CAPACI! ORS
SPRAGUE S TANTAPAKS are the newest member.s 
of the Tantalex* family of tantalum electrolytic capacitors. 
TANTAPAKS have as much as 2400 ^f at 10 volts d-c or as little 

as 140 ¿if at 7 5 volts d-c. Five case sizes—ranging from less than 
a cubic inch to a mere y/i cubic inches—are identical to Type 

CP-90 paper capacitors. Standard footed and spade-lug brackets 
simplify mounting. All units are dual-voltage rated for operation

solder-seal terminals provide positive hermetic sealing. There 

are no electrolyte leakage problems.

Porous tantalum anodes give better leakage and temperature 
coefficient characteristics than foil-type capacitor sections of 

comparable ratings. In addition, the impedance and equivalent 
series resistance of Type 200D are superior to foil units at high 

temperatures and frequencies.

Get complete information by writing for Engineering Bulletin 

No. 3705. Address request to 7 echnical Literature Section, Sprague

One-half actual size.

TRANSISTORS • INTERFERENCE FILTERS • PULSE NETWORKS

PRINTED NETWORKS • PACKAGED COMPONENT /ASSEMBLIES



NEW FLAT MOTOR / SMALLEST YET
Globe Industries announces a new precision 
miniature d.c. motor, the smallest we have 
made. Like all Globe motors, it can be modi
fied easily and quickly to meet your electrical 
and mechanical requirements. It is called the 
VS. and takes its place with the SS, MM and 
LL in Globe’s family of superb quality motors.

The VS weighs 134 ozs., is 7U in. thick. A 
breakthrough in miniaturization, it can deliver 
.2 oz. in. of torque at 10,000 rpm and is the 
first precision motor of its size available. Mul
tiple units can be gang-mounted in modules.

The fastest way to get full technical data 
on the VS motor is to phone or write direct: 
Globe Industries, Inc., 1784 Stanley Avenue, 
Dayton 4, Ohio, Telephone BAIdwin 2-3741.
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Tomorrow’s Mainliner
I mate

Weightlessness—or nearly that condition—w J 
a factor reckoned with in Convair’s plastic modi 
of a spaceship displayed for Society delegate 
It simulated 1 lOth-g conditions in the forwail. । . j i. . • e Jconqsections, the working and living sections of th 
multicompartmented ship. I

The axis of ship rotation that provides partil^^ 
gravity for the forward sections leaves the centd 
section at zero g. Spacemen arriving at the orbil 
ing ship xia “taxi" would debark at the stern anj

. • • . Jexpemove past engines in a corridor containing sull 
way-strap-like handgrips to enable them t|. 
“swim” forward. i X .

„ .. . . . . . , . .. In
Besides orbiting spaceships, earths immediati 

cosmic neighborhood in the foreseeable futuri ~ ,, new
might also contain a satellite “post office” repeal .
ing station traveling at earth-rotation speed, fixe 
at a longitude midway between Europe an

sion

America. Its proposed purpose: to handle all firj 
class and air mail letter traffic between the coil
tinents at lower cost and substantially 
speed than present postal services.

great b

U.S.A, to Europe via Space

The system, mapped after preliminan studii 
at RCA’s Astro-Electronic Products Dixisio 
was outlined by communications engineerib
manager Sidney Metzger. He 
standard letter forms similar to 
gummed forms.

proposed usir
WWII’s \ -Mai

contents won'At major post offices, letters’
be converted to microwave radio signals, trai I
mitted through a 5-mc “party line’ circuit tc 
ground station, and relayed across the ocean \ i. 
the orbiting satellite. Said Metzger:

“A satellite at an altitude of thousands, or evei 
of hundreds of miles above the earth, can pro 
vide line-of-sight paths between cities separatee 
by thousands of miles. These paths permit use ol 
microwave frequencies—from 1000 to 100,000 me 
—and their attendant wide bandwidths capable 
of handling ... a high-speed facsimile signa 
which can be converted into print at a rate ol 
6(X) pages per minute.”

A Boost from ICBM

The satellite, weighing several hundred pounds 
and equipped with low-power receivers, ampli 
fiers and a transmitter, could be boosted 22,000 
miles up by an Atlas or Titan, plus upper stages 
he said. For conversion of written letters inti’ 
transmission signals, Metzger proposed the RCA 
“Ultrafax,” and for reconversion, the “Electrofax 
electronic printing process. This could be com 
bined with a thin-window display tube nov 
under development by RCA for high-speed
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f jSociety’s sessions discussed the 
of con(luering sPace hi terms of traditional rock

etry, but Raemer A. Schreiber, Los Alamos Sci-

Propulsion by A-power

5915 Avalon Blvd., Los Angeles 3

District Offices and Representatives in Principal Cities of U. S. and Canada
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rinting directly onto “Electrofax paper.
Unlike most Rocket Society proposals, this 

one, Metzger said, would save money. He esti
mated costs at 12 to 15 cents per letter.

on—W; 
c mod

Sealing Sapphire to Glass

rechnique perfected by Philco seals sapphire window 
of infrared detector to glass tube in rf furnace. Seal 
:an be immersed in liquid nitrogen for 60 seconds, then 
’e transferred without harm to boiling water.

Look to Leach for

«

ned iati 
futuri 

repeal 
1, fixc i

•e aid 
all fir- 
le coil 
Croat |

.lentific Lab engineer, told of work under the 
pai til Rover nuclear rocket propulsion program.

* conici
. The Kiwi-A reactor, first to go into operation 

I under the program, is only the first in a series of 
rn a,.| experimental devices in which more and more 

SH I advanced ideas will become incorporated as they 

become available, said Schreiber.
In other parts of the program, he indicated, 

research is going forward in the development of 
new materials and new concepts for the conver
sion of nuclear energy, from which a practical 
propulsion system may be developed. “Very at
tractive performances,” he said, can result from 
use of liquid and gaseous reactor systems—if 
they can be made to work. But these new con
cepts in turn require new materials and a more 
thorough understanding of extremely high-tem
perature phenomena.

Among models displayed for meeting dele
gates was GE’s pulsed plasma generator, which

designed to change space vehicle direction 
flight (ED. Oct 29, p. 5).
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When a jet screams down the runway fully 
loaded with fuel and ammo...reliability is the 
key to safety and “mission accomplished".

Here’s where warning of system failures is 
vital...where Leach reliability proves 
itself again and again.

packaged reliability!
A major airframe manufacturer relies on three 
types of Leach Relay assemblies in a single 
dimmer package to solve the problems of pilot 
safety, visual distraction and eye discomfort 
for pilots of two of its advanced jet trainers.

The assemblies switch on master caution 
lights, fire warning lights and other emergency 
warning lights... each requiring significant 
differences in intensity to catch the pilot’s 
attention. Each of these assemblies has its own 
series of resistors and diodes; altogether they 
serve 27 different circuits.

Clear lamps of fixed light intensity are used 
behind green, amber and red colored elements. 
The resistors in the Leach Relay package 
permit varying degrees of light intensity for 
instrumentation illumination. They assure 
control of instrument panel lighting during 
ground taxiing, under extreme opaque 
conditions at high altitudes, during night 
missions and in the strong brightness of 
daytime flights.

Most important of all, they do not fail. 
For dependable relays...for packaged 
reliability, look to Leach!

SEE FOR YOURSELF how Leach relays surpass all 
others in electrical and environmental specifications. 
Write today for catalog and complete information.
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Mission of U.S. Air Force XQ-4 supersonic drone: ACT AS MISSILE TARGE 

Air-launched and recovered by ^Brachute, the XQ-4 was developed by Radic 

plane, a division of Northrop Aircraft, Inc., to test U.S. air defense system

AA, »

BY RADIOPLANE
LIQUID-COOLED WITH COOLANOL

ï -,

*Coolanol: Monsanto Trademark

_ B i|4

limits to assure reliable function of elec-

and other jacketed components, it aK‘ ds 
sorbs heat... carries it from sensitive are® i c 
to be dissipated in the heat exchange^ fli 
Coolanol 45 is versatile . . . operates as^ 
hydraulic fluid as well as a coolant. 
one fluid “package” you can satisfy bo l 11



mechanical

ELECTRONIC ÇOMPONENTg

pliability in missile cooling systems
MONSANTO CHEMICAL COMPANY

LTCI

an

jo i

-OOLANOl 45 CIRCUIT 
FLOW RATE 3 5 L8/MIN

Ai Research uses Coolanol 45 in all these 
missile cooling components to assure precise 
temperature control of electronic equipment 
... a key factor in missile reliability.

Coolanol 45 dissipates heat from electronic 
components of the XQ-4 through this 
liquid-cooling system (above) designed by 
The Garrett Corporation, AiResearch. Man
ufacturing Division. System utilizes liquid 
cooling with Coolanol 45, forced air and 
cold plate as shown in the diagram.

Aviation Fluids Dept AV-7
St. Louis 24, Missouri

• When you need a synthetic fluid, 
come to Monsanto——creator of 
fluids for the future.

UNIT Ne. 173030 
Pertarmanea Data

Heat rejection 1233 watts 
Fluid flow (Coolanol 45) 5 GPM

Coolanol 45 temp in: 
122 degrees C

Coolanol 45 temp out: 
. 101 degrees C.
Sk Unit dimensions
1^ 7 x 6 4 x 20 ill■0k Wet weight 11.63 lbs.

UNIT Na. 172040 
Performance Data 

Heat rejection
2 kw at 60,000 ft. under 
following conditions: 

Ambient air: 22 degrees C 
Fluid flow (Coolanol 45) 1 GPM 
Fluid temp in: 147 degrees C.

(Max system temp.) 
Envelope dimensions

7 5 x 8.5 x 6.6 in. 
Wet weight 9 06 lbs.

UNIT No. 172030 
Performance Data

Heat rejection
10 kw at 5000 ft. under 
following conditions 

Ambient air: 53 degrees C 
Fluid flow (Coolan )l 45): 5 GPM 
Fluid temp, in: 135 degrees C.

(Max system temp.) 
Envelope dimensions

11 x 9.06 x 6.34 in. 
Wet weight 9.48 lbs.

UNIT Na. 172010 
Performance Data 

Heat rejection
2 kw at 15,000 ft under the 
following conditions:

Ambient air 50 degrees C.
Fluid flow (Coola*"'! 45): 2 GPM
Fluid temp in: 117 degrees C

(Max system temp.)
Envelope dimensions:

8.2 x 6.8 x 4.12 in 
Wet weight: 3 81 lbs.

MINIATURE 
CENTRIFUGAL PUMP 

Performance Data 
Operating temperatures

65 degrees to 275 degrees F. 
Fluid flow (Coolanol 45):

0.5 GPM at 10 psig and
160 degrees F

Motor 10,000 rpm, 3-phase 
400-cycle ac(lft inches)

Net weight: less than 1 lb

new detector

UNIT Ne. 171W0 
Performance Data 

Heat rejection: 175 watts 
Fluid flow (Coolanol 45) 

1.5 GPM
Fluid temp, in 50 degrees C. 

(Max system temp.)
Compartment temp.: 

63 degrees C
Unit dimensions: 13x24x6 in

AIR CIRCUIT 
FLOW RATE 6 LS/MlN

light chopper had to be developed 
in order to test its speed. The 
chopper breaks infrared into pulses 
only a few billionths of a second 
long. The pulses, reflected to the 
surface of a detector, show its time 
constant to be two-tenths of a mil
lionth of a second.

Since the sensitivity’ and fre
quency response of a photoconduc- 
tive infrared detector is increased 
by operating it at low temperatures, 
the new detector is cooled to a tem
perature of — 320F by surrounding 
it with liquid nitrogen in a special 
container.

Encyclopedia in One 
Fast Gulp
Engineers work on some of 40 rocks of 
equipment for Emidec 2400, which, when 
completed at Hayes, Middlesex, Eng., 
will rank with the world s most ad
vanced computers. Made by E.M.I. Elec
tronics, Ltd., it should be able to absorb 
all Encyclopedia Britannica s data in less 
than four minutes.

< WRITE IN 12 ON READER-SERVICE CARD

ds... cooling and power transmission 
p i can eliminate the variables of multi 
If fluids and fluid systems by standard- 
h g on Coolanol 45. For complete techni- 

data, write today for Technical Bui- 
n AV-3 on Coolanol 45.

Infrared Detector Now 
Responds 10 Times Faster

An ultra-sensitive detector that 
can respond to less than one
twentieth of a billionth of a watt 
of infrared radiation has been de
veloped at Westinghouse Research 
Laboratories, Pittsburgh, Pa.

The photoconductor is gold- 
doped germanium. The detector 
has good sensitivity throughout the 
range of infrared frequencies. It is 
highly sensitive to infrared up to 
a wavelength of 10 microns, cor
responding roughly to the peak ra
diation at room temperature. At the 
same time, it is about 10 times 
faster than any previously measured 
photoconductor detector. Westing
house reports.

Because of the fast response of

COOLANOL 45 
CENTRIFUGAL 
TYPE PUMP

AIRESEARCH 
HEAT EXCHANGER

EXPANSION CHAMBER
(reservoir)

RGE

stem



CHOOSE THE TYPE THAT BEST FITS YOUR APPLICATION FROM THE COMPLETE LINE OF QUALITY

"TAN-O-MITE" TANTALUM CAPACITORS

SERIES TS POROUS SLUG-TYPE

SERIES TF 
FOIL-TYPE

SERIES TW WIRE-TYP;

ALL UNITS SHOWN IN ACTUAL SIZE

• Stability of Electrical Characteristics • Long Shelf and Operating Life
• Excellent Performance Under Temperature Extremes (~55 C to 4- 85°C)

Ohmite offers you a complete line of quality tantalum 
capacitors including three types ... all available from 
stock in reasonable quantities, series ts porous slug
type tantalum capacitors employ a porous anode of 
sintered tantalum sealed into a fine silver case, externally 
uninsulated. Size “U” unit offers a range of 1.75 micro
farads to 30 microfarads. Working voltages to 125 are 
available, depending upon capacity. These capacitors are 
polar units intended for d-c applications. BULLETIN 159.

SERIES TF FOIL-TYPE These capacitors are tantalum foil, 
electrolytic units for low-voltage, a-c and d-c applications. 
Three sizes now available; .25 to 140 mfd over-all capaci-

tance range. Standard tolerance is ±20%. Working volt
ages up to 150. Polar and nonpolar units available. 
BULLETIN 152.

SERIES TW WIRE-TYPE TANTALUM CAPACITORS These 
Mylar®1 insulated, subminiature, wire-type units feature 
greater capacitance per unit volume, lower leakage cur
rent and power factor, and small capacitance drop at 
extremely low temperature as compared to other kinds 
of electrolytics. Ultrasmall for low-voltage, d-c, transis
torized electronic equipment. Available in nine subminia
ture sizes; .01 to 80 mfd over-all capacitance range. 
Smallest size is .080 x .203 inch; largest is .134 x .812 
inch. BULLETIN 148.

duality © Moiiuf oct Ur ing Compony 3643 Howard Street, Skokie, Illinois

RESISTORS RELAYS TAP SWITCHES RHEOSTATS TANTALUM CAPACITORS R. F. CHOKES VARIABLE TRANSFORMERS DIODES
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TV Sees Supersonic Dogfights

Using TV camera (Dage transistorized, foreground) f 
the first time to monitor supersonic jets in intercept 
action, Florida s Tyndall AF Base transmitted to H 
such live' pictures os Falcon (inset) fired from F-10. 
Three Model 320 Dages recorded ground activitie 
while airborne cameras in F-102 and TF-102 jets sei 
air views from 150 miles away.

. U 
indir 
in, p 

iques 
entaj 
in ici 

ther 
fap 
arch 

o IOC 
ents

instai

gator 
perisc

“m 

of G 
activs 
area, 
simili 
fie si 
recei 
code1 
consi 
micn 
modi 
astro 
comi 
peric 
lume 
level 
lumi

Makes Ions, Will Travel

Experimental rocket engine creating ions and harness 
ing them for propulsion is due soon from North Ameri-, 
can’s Rocketdyne Div. Program Engineer R. H. Bodec
holds 
’/»-lb 
space 
loose

full-scale model of engine designed to develop 
thrust—enough to send 5-ton vehicle througr 
at 250,000 mph. Ions are formed by knocking 
an electron from each molecule of vaporizeci

propellant (mercury, thorium, uranium tetrachloride; 
etc., ore ideal.' )
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* Soldering of leads
is quick, simple, safe— 

never a cracked glass or 
broken seal because ifs all epoxy. And 

with rugged epoxy covers, your lead 
wires can be made of any metal. 

No coefficient-of-expansion problem.

You now have a solid 
chemically-inert seal 
from within; there is 
no solder, no flux, no 
acid to endanger 
component reliability. 
Your component is 
hermetically sealed 
and embedded in 
cured epoxy forever.

After the component 
is soldered to the 
epoxy header, a 
premetered pellet is 
dropped into the 
cured epoxy shell. The 
cover and component 
are then inserted into 
the shell.

Assembly Time and 
Reject Rate Greatly Reduced

New all-epoxy 
system 

drastically cuts 
encapsulation costs!

installed in both Nautilus and Skate, operates in 
lependently of inertial systems, permits navi 
gators to automatically “shoot the stars’ througl 

periscopes while submerged.

The E-Pak System consists of an all-epoxy 
header with embedded lead wires, a cured 
epoxy shell and a premetered epoxy pellet. 
The three may be custom-made for your com 
ponent and are available from one source.

und) f< 
erceptc

. SPERRY GYROSCOPE’S SUBMARINE 
lestial altitude recorder (SCxAR) more and more 
winning submariners respect, now is being

ctivitid 
ets sei

hailed as a scientific breakthrough ranking with 
to H^eve^°Pmen^ the snorkel and the high-speed

Albacore hull design. Still highly classified, it is

The entire package 
is then heated; the 
pellet automatically 
melts and cures, 
embedding the 
component and 
sealing the cover. 
In cases where 
encapsulation is 
desired without 
embedment, a self
sealing epoxy cover 
is available.

. . . ELECTRONIC SYSTEM being furnished 
Curtis Publishing (Jo. by Stromberg-Carlson will 
register address information, perforate paper to 
size and print address labels 10 times faster than 
‘lectro-mechanical printers. Each eight-hour day 
.000,000 labels will be printed for Saturday 
Evening Post, Holiday, Ladies Home Journal. An 
’-C 5500 high speed label printer utilizes a 

• haractron shaped beam tube and XeroX Copyflo 
rinter impressing simultaneously on four inex- 
ensive, untreated paper rolls. Combined with it 

। > an M-60 auxiliary editing buffer handling four 
lagnetic tape inputs.

. . ULTRA HIGH-SPEED INFORMATION 
Lndling system combining advantages of micro
hm, punched cards and digital computing tech- 
iques now is being used by the Air Force in the 
jentagon. Not yet generally available, the Kodak 
dinicard System records documents, pictures or 
¡ther material photographically on film the size 
if a postage stamp. Information is retrieved by 
arching film records automatically at speeds up 

o l(K)0 per min. Magnavox built some compo- 
icnts of the svstem for Eastman.

ness 
"neri

I. . . CHICAGO’S STATE ST. regained its title 
■of “world’s best-lighted street with installation 
[of GE’s new radio tone control system, which 
[activates 280 street lights in a seven-block Loop 
larea. First in the U.S., it uses radio techniques 
[similar to those employed for programming traf
fic signals. A 60-watt radio station transmits to 
receivers in 28 of the 70 poles, setting up tone 
codes which go out in pulses. The sender unit 
consists of motor-driven code wheels to operate 
micros  witches keying an audio oscillator, which 
modulates the transmitter. Time switches with 
astronomic dials operate relays at pre-set times, 
compensating for seasonal changes in daylight 
periods. The 70-pole system generates 15,624,000 
lumens, providing a maintained illumination 
level of 14 footcandles via 280 GE fluorescent 
luminaires.

Write today for complete information and samples.

EPOXYPRODUCTS, INC.
A Division of Joseph Waldman & Sons

137 Coif Street, Irvington, New Jersey ESsex 5-6000
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L ... A BRITISH ELECTRONIC detector now
fl measures a car’s speed and prolongs duration ofK a green traffic light exactly long enough to perF mit the car to get across the intersection before
| the light changes. Developed to Ministry of

Transport specifications by Automatic Telephone 
* and Electric Co., it detects car speed by measur

ing time taken for wheels to pass over two chan
nels five inches apart. Operating from the chan

fl nels via relays, the timer translates speed into a
time factor corresponding to intersection dis
tance.

. . . SEVENTH-DECIMAL MEASUREMENT 
1 accuracy—tenth of a millionth of an inch—prob-1 ably will be attained in the U.S. within 10 years,

1.ouis F. Polk told the Ninth National Conference 
on Standards in New York. Polk, president of 
Sheffield Corp., a Bendix Aviation subsidiary, 
said sixth-decimal accuracy already is achieved 

■ by some plants manufacturing grinding, honing
and other machine tools and measuring equip
ment for volume production of precision parts. 
In aircraft and missile work, however, seventh
decimal accuracy is needed “right now,” he said, 
adding: “Projected piloted plane speeds of more 
than 4500 mph and missile altitudes of up to 
240,(XX) miles, with speeds of more than 24,000 
mph, present incredible precision requirements 
in making such parts as gyros, control systems, 
power linkages and various sensing devices.’

. . . NEW FAMILY’ of solid-state dex ices that 
serve as tiny contactless thermal switches has 
been developed by Westinghouse and put to 
work providing over-temperatun* protection of 
hermetic motors in large air conditioning and re
frigerating systems. The switches are new-type 

। thermistors which function as closed switches
when temperatures drop below a certain critical 
value, and as open switches above that value.

. . . RE-ENLARGEMENT OF MICRO-RE
DUCTIONS with no loss of original drawings’ 
detail is a feature of Paragon-Revolute s new Re
trievable Miniaturization system. Designed to 
expedite data communication, minimize file space 
and cut print-making cost, the equipment in
cludes a continuous-flow-type camera with opti
cal system to produce various ratios of reduction, 
an enlarger for blowbacks, and automatic proc
essors. Copvable material may be 42 in. wide.

The complete standard line of DE MORNAY-BONARDI 
microwave test equipment -«.»<■

1

Size Designation 
Frequency Band in KMC 
Waveguide Nomenclature

DBA 
60-90 

RG-99/U

Cat No Pria

DBB 
50-75 

RG-98/U

Cat Ko. Pria

DBC 
33-50 

RG-97/U

Cat Nc Pria

DBD 
26.5-40 

RG-96/U

Cat No Pnct

DBE 
18-26.5 

RG-53/U

Cat No Pria

DBF 
124-18 

RG-91/U

Cat No Pria

DBG 
8.2-124 
RG-52/U

Cat No Pria

DBH
7 05-100 

RG-51/U

Cat No. Pria

DBJ
5 85 8.2 
RG-50/U

Cat No Pria

DBK
3 95-5.85
RG-49/U

Cat No Pria

DBL I
2.6-3 95 1

RG 48/U 1
Cat No Pria 1

TahtMnats
Klystron Tube Mount
Noise Tube Mount with Tube )BC-140-T Jr.'3 DBD-140T fi7x DBE 140-T t2<X DBF-140 T $230

DBG-111 1 f213
DBG-140-T #'<»

DBH-ill-1 $227 
DBH 140T $210

DBI-111-1 $23!
DBJ 140 T $235

DBK 111-1 t27O
DBK HOT t2O5

D8L-111-1 t>X5 1
DBL-140-T $300 1

r 
CTiimhiiuh« lae CMgMMb 

Adaptors. Choke to Cover 
Tapered Transitions 
N to Waveguide Transformers
’Straight Sections
*T E Plane Elbows 
90 HPIane Elbows 
Rotating Joints 90-90 
Rotating Joints 90-Col 
Rotating Joints Col 90 
Rotating Joints Col -Cor 
90 Twisted Sections 
Hulkhead Flanges 
Bulkhead Flanges with Seals 
Pressurizing Units

DBAL-018 5«

DBA-210 fi.,
DBA-224 $3!
DBA-234 ti.'

DBA-274 Aitf
DBA-275 # "
DBA-275-1 S3«
DBA-276 #,.9

DBBL-C18 S225

D8B-210 M4
D8B-224 S3;
DBB-234 5 if

DBB-274 <3,.
DBB-275 ¡50
DBB 275-1 tXi,
DBB-276 54-9

DBCECI8 fio:,

DBC-210 M7
DBC-224 #3.9
DBC-234 « i:

DBC-274 J33
DBC-275 SóO
DBC 275-1 tXO
DBC-276 #4-9

DBD-010 #3i
0BDL-O18 $!2S

DBD-210 #37
DBD-224 $39
DBD 234 $39
DBD-266-1 $312
DBD 266-2 53 9 
DBD-266-3 <12!
DBD-266 4 fòt 2
DBD-274 J3A
DBD-275 Mu
DBD-275-1 <XX
DBD-276 t49

DBE-010 S2>,
DBEG 018 $33

DBE-210 $24
DBE-224 #3.9
DBE-234 t30
DBE 266 1 $312
DBE 266 2 5 ¡S3
DBL 266-3 $332
DBE-266-4 $332
DBE-274 $32
DBE-275 #4"
DBE 275-1 tS4
OBE-276 $41

DBF-010 f2b
OBFG-918 $33
DBF-057 $30
DBF-210 $25
OBF-224 $33
DBF-234 #33
DBF-266 1 $23'.
DBF-266-2 $311
DBF-266 3 $311
DBF-266 4 $13t>
DBF-274 #33
DBF-275 $41
DBF-275-1 -53.9
DBF-276 $40

DBG-010 ¡23
DBGH 018 $33
DBG-057 $30
DBG-210 f23
DBG-224 $31
DBG-234 f.il
DBG 266-1 <202
DBG-266-2 $259
DBG-266-3 $259
DBG-266-4 <312
DBG-274 MJ
DBG-275 ¡37
DBG-275-1 t7t
OBG-276 t3X

DBH-01C M’7
DBHJ OIS $13i
DBH-057 M"
DBH-210 $23
DBH-224 -533
DBH-234 t33
DBH-266-1 $235
DBH 266 2 $31x 
DBH 266-3 t.llx 
DBH-266-4 $3X,1
OBH-274 S3"
DBH-275 t^S

DBH 276 543

DBJ-010 #37
DBJK-018 ft'S
DBJ-057 $55
DBJ-210 $37
DBJ-224 #4.9
DBJ-234 $',0
DBJ-266-1 t.tox
DBJ-266-2 $4ix, 
DBJ-266 3 <41x1 
DBJ-266-4 $492
DBJ-274 $53
DBJ-275 MZ

DBJ-276 $52

DBK 010 $40
DBKl 018 5Z""
DBK-057 $61
DBK-210 #47
DBK-224 $6$
DBK-234 tCX
DBK-266-1 $35S
DBK-266-2 $313
DBK-266-3 tiilX
DBK-266-4 a 573
DBK-274 $63
DBK-275 #74

DBK 276 MJ

DBL J10 » >' 1
DBCL-01« <>25 I 
DBL-057 -5X3 1
DBl-210 57.Z 1
OBI-224 593 1
DBL-234 5.93 I
DBl-266-1 $435 1 
DBL-266-2 $615
DBL-266-3 $615 
DBL-266-4 $7o5 
DBL-274 tuo 
DBl-275 f!"X

DBL-276 fix.

Ciyutit Mnmu L Mrtwti;
Crystal Mounts
Crystal Mounts Movable Short
Tunable Crystal Mounts
Crystal Multipliers

DBA-310 «S3
DBA-313 #//"
DBA-319 $214

DBB-310 M3
DBB-313 filo
DBB-319 fili
DBBW 350 51X7

DBC-310 #33
DBC-3I3 tuo
DBC-319 $¿¡4
DBCA 350 #377

OBD-310 fS3
DBD-313 $110
DBD-319 $214
DBDB 350 $277

DBE-310 #A3
DBE-313 tuo
DBE-319 $214
DBEC-350 $277

DBF 310 533
DBF-313 tuo
DBF-319 f2'xi
DBFC-350 5? ¡3

DBG-310 M.5
DBG-313 57.9
DBG-319 $170
DBGE-350 <242

DBH-310 $n>:
DBH-313 $125
DBH-319 $1x4
DBHF 350 $2lX

DBF-ilO $75
DBJ 313 <140
DBJ-319 <19.9
DBJF-350 $292

D8K-310 tSX

DBK-319 $225
DBKG-350 $303

DBL-310 f!2X

DBL-319 $300
D8LJ-350 54-52

Hwi Ataitai UeU
Precision Attenuators
Variable Attenuators, Calibrated
Variable Attenuators
Fixed Attenuators
Low Power Terminations
Movable Low Power Terminations
Movable Term with Extension
Movable Term with Ext 4 Vernier 
Tunable Low Power Terminations 
High Power Terminations

DBA 410 MW 
DBA-430-1 5/33 
DBA-430 11IO
DBA-440A M3 
DBA-450 $44 
DBA 456A #7.5
DBA-456 <92
DBA-456 1 tilt;
DBA-459 $175
DBA-460 too1

DBB 410 #353
DBB-430-1 U3X 
DBB 430 HI" 
DBB-440A #33 
DB8-450 514
DBB 45bA 57.;
DBB-456 $02 
DBB-456 1 til" 
DBB-459 ¡175
DBB-460 ¡90

DBC-410 H5X 
DBC-430-1 $1X8 
DBC-430 filo 
DBC-440A *3 ;
DBC-450 #44
DBC-456A #73
DBC-456 <o!
DBC-456-1 fin.
DBC-459 tl7:,
DBC-460 t:x>

DBD-410 5 MX
DBD-430-1 this
OBD-43O tuo
DBD-44UA 5X3
DBD-450 #44
DBD 456A 575
DBD-456 $02
DBD-456-1 fun
DBD-459 $173
DBD-460 too

DBE-410 t33X
DBE-430-1 *I3S
DBE-430 fUO
DBE-440A M3
DBE-450 #44
DBE-456A ftis
DBE-456 tS5
DBE-456 1 tloo
DBE-459 5/75
DBE-460 fix'

DBF-410 $27"

DBF-430 $22"
DBF-440A S5X
DBF-450 $33
OBF-456A -57 x
DBF-456 $l"3
DBF-456-1 <127
DBF-459 $153
DBF-460 $so

DBG-410 t250

DBG-430 f2ixi
DBG-440A ¡52
DBG-450 $2S
D8G-456A <72
DBG-456 $9.5
DBG-456-1 $119
DBG-459 5/43
DBG-460 $75

DBH 410 527.5

DBH-430 $225
DBH-440A e;x
DBH-450 $33
DBH-456A $37
DBH-456 $115
DBH-456-1 <130
DBH 459 $151
DBH-460 <XX

DBI 410 $310

DBJ 430 t2HO
DBJ-440A »10
DBJ-450 $40
DBJ-456A $:x
DBJ-456 $133
DBJ 456 ! $157
DBJ-459 $102
DBJ-460 $1 25

DBK-410 t325

DBK-430 $275
DBK-440A $75
0BK-450 Si9
DBK 456A <110
DBK-456 $15?
DBK 456-1 $1X1
DBK-459 UX6
DBK-460 <129

DBL 410 $3x11

DBL-430 <315
DBL-WA <12o
DBL-450 37?
DBL-456A <1 ',11
DBL-456 <213
DBL-456-1 «.’>7
DBL-459 Ì2.6
DBL-460 <t5n

Herm
Pickup Horns
Standard Gain Horns. 15 DB
Standard Gam Horns. 20 DB

DBA-510 5X3
DBA-520 to2
DBA-520 tnxi

DBB-510 S<3
OBB-52O $02
DBB-520 *"»;

DBC-510 5X3
DBC-520 $o>
DBC-520 «"».’

DBD-510 $S3
DBD-520 to!
DBD-520 tltxi

DBE-510 #33
DBE-520 $02
DBE-520 tHX>

DBF-510 <72
DBF-520 *34
DBF-520 <03

DBG-510 $71
DBG-520 5X3
DBG-520 to;

DBH-510 $75
DBH-520 «33
DBH-520 5.9.9

DBJ 510 «'I
DBJ-520 <94
DBJ 520 <121

DBK-510 $:xi
DBK-520 flit!
OBK-520 $1 15

DBL-510 <U"
D8L-520 <1 l"
D8L-520 5?-5>

Ten Junam ui Muri
E-Plane Tees
Waveguide Switches. 2 Way 
Waveguide Switches. 4 Way 
H PIane Tees
Basic Directional Couplers 
Directional Couplers, Fig. to Term 
Directional Couplers, Coax to Term 
Directional Couplers. Xtal to Fig 
Directional Couplers Xtal Io Term 
Magic Tees
Balanced Crystal Mixers

DBA-610 MU
DBA-616 55 >4
DBA-617 5;.,
DBA-620 f5n
DBA-630 filo
DBA-631 ¡120

DBA-633 $170
DBA-634 $1X0
DBA-650 $83
DBA-665

DBB 610 Jb;
DBB-616 <54
DBB-617 5 ¡44
DBB-620 SW
DBB-630 ¡110
DBB 631 $120

DBB-633 fl 70 
08 8-634 $1X0
DBB-650 #33
088-665 ¡395

DBC-610 MX
D8C-616 >734
DBC-617 M44
DBC-620 MX
DBC-630 filo
DBC-631 $120

DBC-633 $170
DBC-634 J/.W
DBC-650 $S.1
DBC-665 #3.9.5

DBD-610 M7 
DBD 616 <334
DBD-617 $344
D8D-620 557
DBD-630 $uo
DBD-631 fl2o

DBD-633 fl 70
DBD-634 fiso
D8D-650 txx
DBD-665 t39$

DBE-610 $31
DBE-61C 5554
DBE-617 #544
DBE-620 #5/
DBE-630 #77
DBE-631 $xo

DBE 633 $15o
DBE-634 $15!)
DBE-650 tX6
DBE-665 $375

DBF-610 <41
DBF-616 -5537
DBF-617 #537
DBF-620 $41
DBF-630 $'il
DBF-631 $'ix
DBF-632 <l"o
DBF-633 $123
DBF-634 $132
DBF-650 $5'1
DBF-665 -53""

DBG-610 $3$
DBG-6K 5-517
DBG-617 $.530
OBG-620 $3X
DBG-630 $50
DBG-631 5-57
DBG-632 M"
DBG-533 #.95
DBG-634 tl"2
DBG-650 $3 2
DBG-665 $227

DBH 610 »4"
DBH-616 t554
DBH-617 f54tl
DBH-620 #4"
DBH-630 t'17
DBH-631 #7.5
DBH-632 tiofl
DBH-633 $110
DBH-634 SI 24
DBH-650 #6'5
DBH-665 <292

DBJ 610 f'il
DBJ 616 <■■-,!
DBJ-617 y.,;
DBJ 620 OU
DBJ-630 «33
DBJ-631 53.9
DBJ-632 tuo
DBJ-633 tl !"
DBJ-634 $147
DBJ-650 $3o
OBJ-665 S3O3

OBK-610 574
DBK-6Ì6 <> xo
DBK-617 #37/
D8K-620 574
DBK-630 *110
DBK-631 -Suo
DBK-632 <146
DBK-633 5Z7"
DBK-634 tt7o
DBK-65C <iOO
DBK-665 $32i:

DBL-610 <119
DBL-616 -M3.5
DBL-617 «2!
DBL-620 <H9
DBL-630 tu?
DBl 631 <135
DBL-632 <2I>
DBL-633 <>4X
DBl 634 $261
DBL-650 tino
DBL-665 S3-,.;

Trtquentj Meters
Precision Cavity Wavemeters.

Reaction Type
Absorption Type
Transmission Type

Reference Cavity Reaction Type
Reference Cavity. Absorption
Reference Cavity. Transmission

DBA-715-1 Fa»-
DBA 715-2 « i"
DBA-715-3
DBA 715-1A $.,9"
DBA 715-2A J.; <;
OBA-715-3A $53»

DBB-715-1 fit», 
DBB 715-2 #34" 
DBB-715-3 «313
DBB 715-1A $490
DBB-715-2A F3.-3
DBB-715-3A S-u>

DBC-715 -1 f-'ixi 
DBC-715-2 534" 
DBC-715 3 534-7 
DBC-715-1A 54.9" 
DBC-715-2A 5
DBC 715-3A <1"

DBD-715 1 $3'xi 
DBD-715-2 5 4" 
DBD-715 3 #54,5 
DBD-715-1A $400 
DBD-715-2A # ; 23
D8D-715-3A 5'3"

DBE-715-1 f5On 
DBE-7I5-2 #-54"
DBE 715-3 #545 
DBF 715 1A -54.9" 
DBE 715-2A 5525 
DBF 715-3A 553"

DBF-715 1 #473
DBF 715-2 $5tx;
DBF-715-3 t 12
DBF 715-1A #4-:;
DBF-715-2A <400
D8f 715-3A $4 >5

DBG-715-1 t457 
DBG- '15-2 #4 xi
DBG-715-3 K95 
D8G-71L 1A#,4*'
DBG-715 2A #473 
DBG 715-3A #47-9

DBH-7I5-1 $495
DBH-715-2 t32X
DBH-715-3 $334
DBH 715-1A 5J7.9
DBH 715-2A $512
DBH 715-3A $517

DBJ-715-1 $534
DBJ-715-2 $597
DBJ-715 3 M7X 
C8J-/15 1A $517 
[BJ-715-2A $55"
DBJ-715-3A f'H

dbk 71= : « ;x3 
DBK 715-2 $616 
DBK 715-3 tn-27 
DBK-715-1A t?67 
DBK-715-2A tdix) 
DBK-715-3A P II

DBL-715-1 $<O9
DBL-715-2 $S53
DBL-715-3 f<64 
DBL-715-IA 577" 
DBL-715-2A MZ4 
DBL 715-3A #5?.;

Hvaeijiier MMe
Precision Standing Wave

Detectors. Complete
Carriage Units Only 
Waveguide Sections 
Broadband Probes

DBA 825 <560
DB-820 5 «>2
DBA-821 fini
DBA-822 $04

088-825 <560
DB-820 « ¡"2
DBB-821 Sisi
DBB-822 $04

DBC-825 $400
DB-820 $$O£
DBC-821 $1X1
DBC-822 #.94

DBD-825 55/4
DB-820 $102
DBD-821 $134
DBD-822 f73

DBE 825 $314
DB-820 f-iog
DBE-821 $1.34
DBE 822 #75

DBF-825 #-5""
DB-820 $302
DBF 821 $152
DBF-822 fill

DBG-825 $44<>
DB-820-1 ¡242
DBG-821 $152
DBG-822 $01

DBH-825 <443
DB-820-1 5242
DBH-821 $157
OBH-822 till

DBJ-825 t.54
DB-820-1 $242
DBJ-821 tini
DBJ-822 MZ

Phase Shifters Tuaert t Shorts
Phase Shifters
Calibrated Phase Shifters
Variable Stub Tuners
Fixed Shorts
Movable Shorts
Movable Shorts with Extension
Movable Shorts with Ext & Vernier
E H Plane Tuners
E-H Plane Tuners with Vernier

DBA 915 $1 io
DBA-915-1 <U"
DBA 919 tli<
DBA 960 f"OO
DBA 969A 5.»
DBA-969 <5X
DBA-969-1 53?
DBA 979 f!5u
DBA 979-1 $1 oX

DBB-915 $i:"
DBB-915 1 <140 
DBB 919 <143
DBB-960 to oo
D8B-969A t',3
DBB-969 $53
DBB-969 I ts2
DBB-979 filo
DBB-979-1 <l<x

DBC 915 <110
DBC 915-1 <140
DBC 919 $I4X
DBC 960 « oo
DBC-969A $4X
DBC-969 $4X
DBC-969-1 *X2
DBC-979 <140
DBC-979-1 5/93

DBD 915 <ll" 
DBI 915-1 5/4"
DBD 919 5/43
DBD-960 $>:'»> 
DBD 969A 5,3
DBD-969 533
DBD 969-1 5X7
DBD-979 $130
DBD-979-I 5/93

DBE-915 tuo
DBE-915-1 tl 4"
DBE-919 $14X
DBE-960 fn.txi
DBE-969A $4X
DBE-969 553
OBE-969-1 tX2
DBE-979 $133
OBE-979 1 $1X3

DBF-915 <220
DBF-915-1 <27"
DBF-919 $132
DBF-960 xoixi
DBF 9HA •« '
DBF-969 577
DBF-969-1 tl27
DBF-979 #/13
DBF-979 1 ¡255

DBG 915 $2"o
DBG 915 1 <230
DBG-919 fl27
DBG-960 #■
DBG-969A $5"
DBG-969 -57.’
DBG-969-1 t'U
DBG-979 Ì14X
DBG-979 1 t'iS

DBH-915 <225
DBH-915-l $275
DBH-919 <132
DBH 960 «;<»<
DBH 969A $>:>:
DBH 969 5.94
DBH 969-1 fl44
DBH-979 <1X3
DBH 979 1 * '<3

DBJ-915 Ì2XO
DBJ-915-1 $310
DBJ-919 $1 io
DBJ-960 M."u
DBJ-969A 57 '
DBJ 969 $iox
DBJ-969-1 #Z76
DBJ-979 t2oo
DBJ-979 1 #34.;

DBK 915 $‘75
DBK 915-1 $325 
DBK-919 $160
DBK-960 f"$i 
DBK 969A M5
DBK-969 tl23 
DBK 969-1 tU<3 
DBK-979 t'42
OBK-979-1 M7X

DBL 915 $315
D8L-915-1 tuo
DBL-919 $210
DBL-960 <11.ix)
DBL-969A tuo 
DBL-969 t!7X
DBL-969-1 $246 
DBL 979 534-5
DBL 979 1 J43Z

Arns? or let
Standaid Plain Flange 
Standard Choke flange 
Aluminum Plain Flange 
Aluminum Choke Flange 
Special Round Flange 
Screw Plain Flange
Screw Choke Flange
Adjustable Waveguide Supports. 

Ultramicrowave
Adjustable Waveguide Supports, 

Microwave
Waveguide Chassis Mounting 

Stands
Waveguide Fastening Screws Pr 
Waveguide Window Seals

DBA 1000 </ '■

DB-1010 # 'tl

DBA-1012 tl"
DBA-1020 «/ 1"
DBA-1100 #33

DBB-10W <‘o4

3B-1010 '"‘f

JBB-1012
JB8-1020 tl io
386-1100 #33

DBC 1000 i'.u;

DB-1010 tom

DBC-I012 Ho
DBC-1020 il io
DBC-1100 533

DBD-1000 $2 3"
DBD 1001 Si/"

DBD 1004 t2 03

DB-1010 $"OO

DBD 1012 fio
DBD-1020 tl
DBD-1100 #33

DBE-10O0 $2.30
OBE-1001 54 1"

DBE 1004 $2 95
DBE 1005
DBE-1006 tx'5

DB-1010 to. 00

DBE-1012 $1"
DBE-1020 tl.io
DBE-1100 #33

DBF-1000 $1 , 5
DBF-1001 ti'X'

DB-1010-1 t!4

DBF-1012 tio
DBF-1020 fl 10
DBF-1100 M3

DBG 1000 #/ « 
DBG-1001 $>3o
DBG 1002 $"x, 
DBG 1003 ex,

DB-1010-1 5/4

DBG-1012 $11
DBG 1020 $1 to 
DBG-1100 $33

DBH ¡000 fini 
DBH 1001 fi'X)

DB-1010-1 U4

DBH-1012 $12
DBH-1020 5/ ’"
DBH-1100 <‘$

DBJ-1000 $,25
D8J-1001 $<;5o

DB-1010-1 U4

DBJ-1012 5Z4
DBJ 1020 $1 30

DBK 1000 J>
DBK :901 $ <50

DB-1010-2 tt4

DBK 1012 ¡15
DBK-1020 $1 io

DBL-1000 $7.<xi 
DBL-1001 $15'X, 
DBL 1002 $7.50
DBL-1003 Slow

DB 1010-2 ¡14

DBL-1012 $17
DBL-1020 ¡165

1 any length, and can be processed at 30 ft per
min. Card stock miniatures reduced to 1/6 full
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LTRAMICROWAVE*
EQUIPMENT BY
—it works-if s accurate-ifs available

These millimeter wave units can greatly enlarge 
your scope of micro wave activity. Research pre
viously considered impractical at 140 KMC can 
now be carried on successfully.
De Mornay-Bonardi manufactures cavity wave
meters, crystal multipliers, crystal mounts, 
E-H tuners, and standing wave detectors speci
fically for use at 140 KMC. They work —we’ve 
been using these units effectively in our own 
laboratories for developing other items. These 
instruments are accurate—functionally as accu
rate as De Mornay-Bonardi equipment used at 
90 KMC. You can order these units now—we’re 
currently filling orders on 140 KMC instruments.

CAVITY WAVEMETERS

fi >

STANDING WAVE DETECTORS

CRYSTAL MOUNTS

Write for complete data
EH TUNERS

BONARDII

•TRADE MARK DE MORNAY-BONARDI

WHITE IN 16 ON READER-SERVICE CARO
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. . . AIR TRAFFIC CONTROL simulator sys
tem is scheduled for completion in May, 1960. 
under $2,951,920 CAA contract awarded to eight
year-old Aircraft Armaments, Inc. Designed to 
improve study of local control problems, evalua
tion of traffic control systems and training of 
controllers, the system utilizes the “building 
block” design approach to permit future flexi
bility. Each of 60 consoles is designed to simulate 
flight of a plane within a 400 x 400-mile area, and 
four radar simulators furnish all data normally 
supplied by radar. Equipment also provides 
simulated wind conditions, data collection and 
reduction devices, electronic “noise,” and associ
ated power supply.

. . . IBM MACHINES are being integrated to 
form prototype systems for the “automatic 
library’ of the future. Eventually, say IBM en
gineers, vast quantities of data on all fields will 
be automatically read, summarized, coded, dis
tributed, and filed by machines within a network 
of linked libraries. By electronic means a re
searcher will gain access to information in his 
field wherever it exists. Newest technique de
veloped toward that goal is “auto-abstracting,” 
a process by which an IBM 704 analyzes articles 
word by word, selects the most significant data, 
and reproduces them on a printer. The auto
abstract is a source of key words which pinpoint 
significance of a document and form the basis of 
various automatic coding and indexing systems. 
The new IBM Special Index Analyzer meanwhile 
provides fast, accurate and automatic reference 
to catalogued data.

. . . FLIGHT SYSTEMS SIMULATORS that 
test flight characteristics of missiles before they 
are launched have been sold for $500,000 each by 
Bendix Aviation to the Army Ordnance Missile 
Command, Huntsville, Ala., and Convair Air
craft, Ft. Worth, Tex. A 7,000-lb, electronically 
controlled flight simulation table simulates pitch, 
roll and yaw. An analog computer, 7 ft high and 
21 ft long, contains some 5,000 vacuum tubes and 
more than 12 miles of signal wiring.

. . . SOLAR TELESCOPE several times larger 
than any now in existence will be built with $4 
million allocated to the Association of Universi
ties for Research in Astronomy, Inc., by the Na
tional Science Foundation. Allocation raises to 
$7,545,000 the amount committed for erection 
and operation of a national astronomical observa
tory on Kitt Peak, in Arizona’s Quinlan Moun
tains. The 80 x 60 in. telescope’s mirror will have 
a focal length of some 300 ft, twice that of the 
150-ft tower telescope on Mt. Wilson.
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NEW PRODUCT

Crimp-Type Modular Connector

with crimped, snap-locked contacts

WRITE IN 599 ON READER-SERVICE CARD

HEC

Actual crimping of contacts to wire ends can 
be done before or after the harness is in place. 
These contacts fulfill MIL-T-7928 requirements.

SNAP-LOCK contacts 
into plug nt receptacle

MATE with HYFEN or 
equivalent solder types

HYFEN types illustrated are 
typical of those already sup
plied to the Industry by 
Burndy. HYFEN connectors are 
engineered to meet specific 
requirements. For other types 
and sizes, contact Burndy.

Cutaway view of 

MINIATURE
MS-type HYFEN 

th closed entry sockets 

(enlarged)

CRIMP pins or sockets on wire

ELECTRONIC DESIGN • January 7, 1959

The device, newest of the company’s HYFEN ” 
line, incorporates all the standard innovations of 
earlier HYFEN connectors, featuring crimp-type 
snap-locked contacts, and meets all application 
requirements of MIL-C-8384. All contacts are 
tool-installed with tested Burndy compression 
tooling (hand, pneumatic, semi-automatic, and 
automatic), eliminating time-consuming solder 
operations—and the high rejection rate inherent 
with solder.

The components of the new modular HYFEN 
include a die-cast anodized aluminum frame; 
high-impact strength glass melamine plug or re
ceptacle inserts; and gold-plated contacts with 
nickel-plated beryllium copper locking springs. 
The frames are designed to accept inserts from 
either the front or rear of the moimting panel, 
and are available in either a 5-insert or 8-insert 
model. Each insert accommodates 35 pins oi 
sockets.

Designed especially for complex electronic sys
tems, a new concept in connector design, utiliz
ing the convenience and flexibility of modular 
construction, has been developed by the Omaton 
Division of the Burndy Corporation.

AN-type HYFEN connector, 
showing HYFEN method 
adopted to round design.

Feed-thru, modular design, 
multiple insert connector. 35 
contact inserts, can be re
moved from frame for easy 
contact insertion or removal. 
5 or 8 insert frames available.

15 contact, multi-purpose 
connecror. Mates with, or re
places existing solder con
nectors.

SAVE WEIGHT, SPACE, TIME-Burndy's HYFEN method brings added Re
liability and Versatility to the connector field, allowing the design of lighter 

and more compact equipment...saving space, weight and time. Pins and 
Sockets can be bench-installed on the wire and can be snap-locked in place 

even after the Plug and Receptacle have been mounted on the equipment.

Designed to replace or mate with virtually all existing connectors, including 
AN, MS, and other Miniature types, the HYFEN meets or exceeds MIL specs. 

The HYFEN method ends the high rejection rate inherent with the use of solder 

...especially important in today's continuing trend toward miniaturization.

BURNDY
For detailed information Write or Wire BURNDY, Norwalk, Connect., or Toronto, Canada...in Europe: Antwerp, Belgium 53.14

WRITE IN 600 ON READER-SERVICE CARD
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Design '59—A Challenge

Despite undisputed wonders already accomplished by the 
electronic design engineer, the need to do more is, in this year 
1959, greater than ever before.

Electronics has not yet met the challenges put to it by the 
transportation and manufacturing industries. And hard to 
recognize is the fact that communication and control tech
nology is not keeping up with the technology of propulsion.

Until last month, U. S. rockets appeared to lag the Soviet's. 
But we have always been smug about our electronics being 
ahead because it was miniaturized to weigh little.

The hard truth is: electronics more often than not is the limit
ing factor in aircraft and spacecraft design.

Propulsion advances, such as they are, already have out
stripped man’s ability to control the power at his disposal. 
Electronics must match the man to the machine—and so far it 
has not succeeded. Not in spacecraft, in aircraft, or even in 
groundcraft—as demonstrated by America’s highway jams.

Nor has electronics met the challenges posed by automatic 
manufacturing. Industry often uses pneumatic and hydraulic 
controls, despite the relative inflexibility of these techniques. 
But in planning and inventory control, fortunately, computers 
are fulfilling their destined role, and are doing well for com
merce as a whole.

Demanding serious attention, though, is the fact that elec
tronics has not fulfilled its own prime function—that of pro
viding adequate world-wide communications. The challenge 
this year is real.

The year 1959 will see a few engineers cast in glamorous 
leading roles, with the great majority in unpublicized support
ing roles. The engineer working in astro-electronics and com
puters will continue to make headlines and amaze laymen. But 
while there will be no headlines for the thousands of others, 
the plodding, anonymous engineers, history will be determined 
by' their output.

In either role, leading or supporting, the professional must 
supply the same crucial need, and that is for sound engineering. 
The theories of space flight have been worked out; what is 
needed now is engineering to prove or modify the theories.

For the few, I959’s challenges will be aimed at conquering 
space or developing fusion power. But for the many, the chal
lenge will be the same this year as it was last year: engineering 
for more exacting, wide-range performance, full-environmental 
reliability, producibility, maintainability, and operability.

PPm
DECADE 

RESISTIVE

VOLTAGE 
DIVIDERS

Your choice of superior resistive decade voltage dividers in 
highly accurate rack mount DEKAVIDER« units featuring 
linearity to lOppm ... Bench mount DEKAVIDER units or 
convenient panel mount DEKAPOT^ units featuring linearity 
to 50ppm. They provide known voltage and current ratios for 
meter calibration, linearity checking, ratio measuring, synchro 
testing, computer standardization and many other applications.

The high resolution and accuracy of the Kelvin-Varley circuit 
are made even more useful by human engineering features 
which simplify dial setting and permit easy in-line reading.

Precision mica card resistors using recently developed 
stable resistance alloys assure the reliability of these units. 
The resistors have an extremely low temperature cofficient and 
a negligible thermal emf to copper

The audio frequency performance of these dividers is com 
parable to their high de accuracy. This is accomplished by the 
low reactance design of the resistors and the minimum 
capacitance arrangement of the circuit

ask for our detailed 
catalog sheet

C-23

7524 S. W. MACADAM PORTLAND 19, OREGON



medium and high frequency radio bands.
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UI1HLLLI1UL ment, low-noise masers, accurate check-out 

equipment, faster computers, more reliable components and equipment, are 
but a few of the challenges to be met in 1959. Many more are pinpointed 
in the pages that follow. Needed is a frontal attack on the entire spectrum, 
from de through the gamma rays.
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Starting from Scratch-on ALL Communications

in 
re 
w 
al 
di 
w

Communications problems in 1959 will 
encompass every presently known mode.

Much work will be done in wire communications, 
tropospheric scatter and ionospheric scatter sys
tems. Old problems—telephone line phase distor
tion, switching speeds—will get increased atten
tion.

Reason for all this activity is the strong possi
bility that industry will be called upon to design 
a completely new world-wide communications 
system. Air Force project 456L proposes a system 
that will enable designers to start from scratch. 
Rather than patch up existing equipment, the 
Air Force wants a completely new system tying 
together all its military bases. Objective is to be 
able to send a message from any point to any 
other point in the world automatically—and 
swiftly.

All modes of communications are to be incor
porated into the system: wire links, microwave, 
tropospheric scatter, ionospheric scatter and low.

Digital Esperanto

A common language for translating all intelli
gence must be developed. Possible signal sources 
will include voice, video, teletype, telegraph and 
facsimile. Each of these forms will be converted 
into some sort of digital code—the same code no 
matter what is being transmitted. Decoders at the 
receiver will unscramble the code and recreate 
the original signal.

It is not as simple to design as to functionally 
describe, however. Some of the problems:

■ How to choose whether the message will be 
sent by wire, radio, microwave, or other means?

■ How to work priority of the message into 
the system?

■ How to handle low priority messages being 
sent or about to be sent when a message of high 
priority comes through?

■ How to store them?

■ How to accomplish high-speed switching 
without distorting the coded message?

■ How to insure security?

The answers to these broad questions are but 
a part of the challenge for the coming year. They 
involve complex problems of computations, 
switching and priority, as well as the problem of 
getting engineers to decide upon a workable 
digital code. (Some of them remain “analog” 
men, and promise to fight a conversion to a digi
tal system. One reason: analog signals can be 
measured in real time.)
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Modernizing Wire

One important link in any communications sys
tems is wire. This oldest form of electronic com
munication is going to require some major mod
ernization. Old problems will have to be revived 
and increased efforts made to solve them.

A major advance will be made in adopting the 
4-wire telephone system. Signaling and voice cir-
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And Now Tropo-scatter

1 ropospheric scatter, a relatively new means 
of communication, will be much improved, and

cuits then can be separated, thus simplifying 
much system design.

There has been a trend toward changing from 
dial to pushbuttons. Many telephone systems en
gineers feel there is no good reason for a change, 
except, they say, to provide an opportunity to 
design a new signaling system. One system now 
being tested uses 10 transistorized tone oscillators 
instead of dial pulses.

Phase distortion in wire communications has 
been a problem for a long time. There are many 
ways to compensate for phase distortion, but 
newer, better methods will have to be devised.

Stability, Hot or Cold

Single sideband communications will be ex
ploited further. Many engineers feel that it has 
not yet been used to its full advantage. More sta
bility over wide temperature variations must be 
achieved. In airborne SSB equipment, work will 
have to be aimed at overcoming the doppler ef
fect.

There has been a recent resurgence of interest 
in very low frequency. These bands offer very’ 
reliable, long range communications, but band
width is limited. At 100 kc, bandwidth is only 
about 5 kc. Systems in the vlf range may prove 
desirable as a means of communication in bad 
weather.

To the military services, communications re
mains a prime problem. Each service w’ants to 
carry heavy traffic over existing circuits. They 
seek 3 kc bandwidths on channels that carry cw, 
teletype, even voice messages.

UHF Can't Do It

I here are other problems. Uhf techniques, for 
instance, are not adequate if the pilot of the Air 
Force's newest super-Mach F-108 wants to com
municate with his base 1000 miles away. The Air 
Force believes the problem may be solved by the 
Hughes M/Ong Arm” technique in the hf region 
of the frequency band. But officials are not sold 
on the technique, and remain on the lookout for 
others.

Development of more efficient microwave links 
will depend largely upon development of better 
components. Masers and parametric amplifiers 
seem to promise improvements throughout the 
entire microwave range. By improving receiver 
signal-to-noise ratio, transmitted power can be 
reduced and more reliability' can be achieved. 
How to incorporate these new developments into 
present equipment in the shortest possible time 
will be one of the design engineer’s problems in 
1959.

find many new uses. Over short ranges, tropo- 
scatter achieves good reliability and bandwidth. 
The Florida-Cuba link installed by IT & T, oper
ating over a distance ol 180 miles, has a band
width of two television channels. A new para
metric amplifier announced by IT & T recently 
will increase the system’s range one-third. But 
still unsolved is the problem of pushing tropo- 
scatter to 600 miles without frequency restric
tion. Engineers will be thinking in terms of 400 
to 10,000 me operating frequencies.

Work remains to be done in standardizing 
scatter communications equipment. Some method 
must be devised for changing from a microwave 
relay to a tropo system without frequency con
version.

Diversity systems will be under more intensive 
study this coming year. At present space diversity’ 
is used; fyvo independent paths require a pair of 

antennas at each end. Angle diversity is an in
teresting and promising new system; here one 
antenna radiates four or eight beams. (Two ex
perimental links are under test now. One oper
ates at 8000 me, the other at both 900 and 2000 
me.)

Meteors A Target

Ionospheric scatter has become the “glamor” 
communications system in the past year. Empha
sis on space travel has drawn more attention to 
the technique of bouncing radio waves off ionized 
meteor trails and the ionosphere itself.

Many challenges exist here. Some novel tricks 
are being used to achieve measurable results. But 
tests show some surprising effects. There is no 
relationship, for example, between phase at one 
frequency and another 1000 cps away. The maxi
mum signal does not always come from the 

Great Circle route—it varies. Receiving the sig
nal is more difficult, since the receiving antenna 
must be varied electrically to follow these varia
tions.

One of 1959's challenges will be to figure out 
the rhyme or reason for these variations. M here 
does the maximum signal come from? Answers 
would help antenna systems designers.

More problems art1 added when the system is 
extended to ground-to-air communications. Here 
antenna size becomes a problem requiring a great 
deal of study. Work is needed on electronic 
steering of antennas, and on new means of power 
multiplication. Better control of side lobe-beams 
is necessary.

How To Hit Meteors?

Air Force engineers working with scatter over 
l(XX)-mile links envision scatter from meteor trails 
as eventually having a capacity of 2000 words 
per minute. Bouncing waves off meteor trails 
holds great promise for long range communica
tions. But a big problem is: How to tell when a 
good meteor is coming around, and how to send 
the message before it gets away? Design engi
neers will have to come up with something to 
detect a useable trail, start a transmitter, aim it 
correctly, and automatically cut it off when the 
trail becomes untrustworthy.

(Fulfilling the rote of a meteor trail, Pioneer I 
became a passive reflector during its flight last 
October.)

Reliability’ will always be a problem. But as 
component quality continues to improve, other 
ways to improve reliability will have to be de
vised. Engineers this year will be finding new 
ways to trade bandwddth. time and power for 
more reliable operation.

Faster Printing Needed

Display and encoding devices must be made to 
operate at increased speeds. White it now is pos
sible to transmit at a rate of 2000 w'ords per min
ute, there are few practical ways yet of printing 
words that fast. [Burroughs last month demon
strated a 30(X) wpm electrostatic printer.]

By the end of 1959 it may be possible to con
vert typewritten messages directly into teletype 
signals. But a problem is to devise something to 
read the 46 different fonts of typewriter type now 
being used in the U.S.

Information Theory May Help

Recent activity’ by information theorists may 
pave the way for the advanced system designs of 
tomorrow. Here are some of the concepts under 
active study.

System with noise disturbed feedback channels. 
One of the ways to insure faithful signal recep
tion is to transmit part of the information re
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power burden than do existing methods. Opti
mum information coding techniques must be 
worked out.

ceived back to the sending station. The problem 
lies in how to make best use of the return chan
nel to improve forward transmission.

Data links with different message values.
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Telemetry’s Job: Study Space

PERHAPS THE most exciting challenge this 
year is the one facing the telemetering engi

neer-learning about space. The challenge is 
immediate, for space will not be conquered until 
the telemetering engineer fulfills his role and 
functions.

He must gather information about radiation 
of all kinds, about temperature, space density, 
gravities, magnetic fields, and the effect of these 
on equipment. He must know’ how spacecraft 
respond to control signals.

New Concepts for Space

In space, the straightforward approach—sensing 
phenomena, transmitting it to the ground, re
cording it, later playing it back and analyzing it 
—isn’t good enough.

Not all the data from the thousands of points 
now telemetered during missile and aircraft flight 
can be transmitted from spacecraft or from 
satellites. They do not have enough power or 
bandwidth to permit the sending of mass data. 
Nor is there enough manpower or enough lime 
to study such a collection of data.

This means that the decisions as to what is to 
be observed on tin* ground should be made in 
space. The ground observer. however, should be 
able to take command of the situation and ask 
for more data to be transmitted if there is some 
phenomenon he wants to study closely.

Computers and switching techniques must be 
developed which present less of a weight and

If some of the information to be transmitted is 
less important than other information, it might 
be feasible to use a faster message rate for the 
less important information.

Channel capacity of a channel with varying 
signal to noise ratio. Perhaps signal channels can 
be used mon* efficiently if message rates can be 
varied w ith the signal to noise ratio.

Sequential encoding and decoding. Some im
portant theoretical work indicates that it may be 
easier to minimize incorrect sequences by se
quential coding than by block coding.

Systems Thinking Now

Aircraft and missile telemetering evolved in a 
helter-skelter fashion, with no coordination and 
no direction from the top. But the Space Age is 
being ushered in under the aegis of the National 
Aeronautical and Space Administration, and this 
means systems thinking is possible.

The aircraft and missile telemetering engineer 
this year will face as big a challenge as the 
spacecraft instrumentation engineer. And he will 
continue to despair, for he will continue to be 
frustrated in putting his ideas into practice.

If he finds a new and better way of doing 
something, there will be no one with the author
ity to say that it is an improvement and to okay 
spending money on it.

DOD Direction Needed

A missile manufacturer cannot install new’ 
equipment if the range testing facilities do not 
include the proper receiving equipment. De
partment of Defense direction is needed—and the 
designer must ask for it.

The telemetering engineer will still have the 
challenge of working with an inadequate fre
quency spectrum. He may have to move into the 
1100 me range, as it is likely he will lose his 
present bands.

Multipath signals. There is a growing interest 
in systems to combat the effects of multipath 
transmission. If the receiver can recombine the 
energy reaching it by different paths and get the 
separate signals in proper phase sequence, the 
demands on receiver sensitivity and transmitted 
power can be substantially reduced.

Nonbinary codes. Binary systems provide least 
ambiguity. Analog systems provide the best in
formation rate. Perhaps some compromise (more 
than two levels of coding) can provide an opti
mum rate w ith minimum ambiguity. ■ ■

Calibration of oscillators before and in flight 
is a problem still to be licked. The ultimate in 
eliminating drift and nonlinearity of subcarriers 
has not been reached. There is a real challenge 
in finding means of sending more information in 
smaller bandwidths.

For Space, Simplify

Efficient pulse coding schemes are needed. 
Pulse code modulation systems show’ great 
promise for testing aircraft, but they must be 
simplified for missile and spacecraft use. Differ
ent and better encoders for code modulation are 
needed.

Although large tracking antennas have re
duced the necessary amount of transmitter 
power, all equipment can be improved; to name 
a few—pickups, commutators, multiplexers, sub
carrier oscillators, modulators, transmitters, am
plifiers, antennas, channel-splitters, and discrim
inators.

Phase-lock fm discriminators have proved a 
boon. But more improvement is possible if nar
row band fm can be used, or if discriminators 
are employed on subcarriers. Noise in subcar
riers must be reduced.

The recording and i s r g of information pose 
equally large problems. Recording of all kinds 
of modulation on one recorder is desirable. Auto
matic data reduction must become practical, and 
advances in high speed printers, plotters and 
calibrators are needed. ■ •
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■ HE SINGLE instrument on which the pre- 
g paredness of this nation most depends is the 
(ar set. Without it Americans would not have 

minimum required 15-minute warning of the 
Iiroach of enemy missiles and planes, should 

ither D-Day dawn. Yet present radar tech- 
ogy—married to tremendous power amplifiers 
1 huge turnstile antennas—is quickly approach- 
the limit of its capacity.
o get away from megawatts of power and 

■O-foot-plus diameter antennas is a major goal 
I the military services. The masers, parametric 
■iplifiers, and frequency scanning techniques 
■ly scratch the surface of the problem. What is 
■eded is a whole new concept for the signal 
■ocessing field.
■ Some researchers are looking into the fine 
■ ucture of signals for a means of carrying in- 
■Higence. Once this breakthrough is made, a 
■ lole multitude of applications would open up.

Too Many, Too Fast

J 1 he problem revolves around the fact that to- 
rk s targets travel too fast and in too large 
Sabers for the average detecting instrument 

ecord them efficiently, in addition to a slow 
)onse time, the signal-to-noist1 ratio is inade-

oday the Army and the Navy are looking for 
her data rate equipment, electronic scanning 

i fixed antennas, phased rays, beyond-the-
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Concerned with coaxial test equipment ?

Only NA RD A offers you these
TURRET ATTENUATORS
Only Narda offers you a 
UHF-only attenuator. This 
represents a considerable 
savings in cost for applica
tions in this frequency range. 
Each of three modals offers 
the Designer or Development 
Engineer 12 steps of attenu
ation from d.c. to 1,500 me 
with a VSWR of 1.25. De
signed for bench use or 
mounting into test equipment 
packages.

One unit can give a maximum of 30 db attenuation; 
two units can be used in series to provide a wide 
range of control in small steps.

Model 705-0, 3, 6, 9, 12, 15, 20, 25, 30 db
Model 706-0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 20 db
Model 707-0, 3, 6, 9, 12, 15, 18, 21, INF db
Model 708-0, 5, 10, 15, 20, 25, 30, 35, 40, INFdb

exclusive features!

MODELS from $275

COAXIAL 
DIRECTIONAL 
COUPLERS
10, 20 and 30 DB... 
225 to 10,000 me.

Only Narda offers coaxial directional couplers in 10 
and 30 db values, as well as 20 db. In addition, all 
models offer such advantages as these:

1. Flat Coupling—values with 1 db of nominal over 
a full octave frequency range, with calibration 
provided to ± 0.2 db accuracy.

2. Machined from solid blocks of aluminum — 
hence, more rugged.

3. Directivity exceeding 20 db.
4. Frequency Ranges: 225-460, 460-950, 950-2000, 

2000-4000, 4000-10,000, me.
S1OO to $150

COAXIAL HYBRID JUNCTIONS
For use in duplexers, mixers, and other circuits requiring a division of 
power into two transmission lines. A signal into any terminal appears 
at the two opposite terminals. Both are equal in amplitude, but one is 
shifted 90 degrees in phase.

Input and output terminals are in line, permitting operation of TR 
tubes between a pair of hybrids. Type “N” female terminals are stand
ard, but other types are available on request. Ruggedized construction 
safeguards against shock and vibration; will also withstand severe 
atmospheric conditions. Three models cover frequencies of 460-950, 
950-2000, 2000-4000 (me), all with 3.0 db coupling, ±0.25. VSWR: 1.2. 
Isolation: 20 db.

SPECIFICATIONS
Frequency NARDA Coupling Isolation Size

Band(me)Model(db)VSWR (db) (ezcl. conn) Price

— 460-950 3031 3.0 ± 0.25 1.2 20 10y2x2W/8 $225
L 950-2000 3032 3.0 ± 0.25 1.2 20 WnrtW/s 225
S 2000-4000 3033 3.0 ± 0.25 1.2 20 5x2y2x% 225

UHF FREQUENCY METER DETECTORS ... Direct Reading
The only direct reading frequency meter detectors available for the UHF 
range—and they’re from Narda, of course! Absorption type meters, with 
0.2 db insertion loss, each includes a resonant cavity, coaxial switch, 
crystal detector, current meter, sensitivity control and type N terminals.

SPECIFICATIONS
Frequency 

(me) Accuracy
Loaded 

Q VSWR

Sensitivity 
for full scale 

deflection
NARDA 
Model Price

200-500 0.5 me 500 1.15 0.2 mw 804 $375
500-1500 1 me 700 1.15 0.2 mw 805 375

1500-2400 2 me 500 1.25 0.5 mw 806 375

Complete Coaxial and Waveguide Instrumentation for Microwave and UHF — including: | 
---------------------- ----------------- ------------- ATTENUATORSDIRECTIONAL COUPLERS 

TERMINATIONS 
FREQUENCY METERS 

HORNS
VSWR AMPLIFIERS

TUNERS 
ECHO BOXES
SLOTTED 
BENDS 
COAXIAL

200 to

LINES

HYBRIDS 

90,000 me.

STANDARD REFLECTIONS 
BOLOMETERS 
THERMISTORS 
LOW PASS FILTERS

NEAREST REPRESENTATIVE
The Narda Microwave Corporation 
118-160 Herricks Road
Mineola, L. I., N. Y.
Dept. ED-9

MAIL COUPON TODAY FOR 
FREE 1959 CATALOG AND NAME OF

the narda 
microwave corporation

118-160 HERRICKS ROAD, MINEOLA, L. I., N.Y. • PIONEER 6-4650

COMPANY ______________________________________

ADDRESS
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TWT’s Better

All-Mechanical Antenna Scan On IWa

Scanning, Old and New

Low Side Lobes, Or None

imam

email.

frequency determines the phase shift between 
driven elements. New devices wall be under in
vestigation here.

Ferrites in feed lines to the radiators change
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cal methods with speeds up to 1000 looks pel 
second.

\ew' 
;nt. ( 
unebi

tion—will be produced. Designers should 
overlook the improved ruggedness of TWT ( 
lengths have been cut to 30 in.)

To obtain the necessary resolution, reflector 
tolerances must be kept to within 1/16 wave
length. At wavelength of 30 cm, this is about 1

Three scanning methods, all purely electrical 
will occupy antenna engineers’ time this comind 
year:
■ Frequency scanning.
■ Ferrite scanning.
■ Ferroelectric scanning.

Frequency scanning is an old system in which

phase of the driven elements. This phase change j] )pe 
is controlled by application of a magnetic fieb > of 
to the ferrites. But the trouble is that ferrite>||( lstj 
are nonreciprocal. They may be used in a purely1 [Or 
receiving antenna, but not for both transmitting» nte 
and receiving. Someone will be working up tic

applications in ferromagnetic parametric an 
plifiers, which use a ferrite as a nonlinear var 
able inductor.

Traveling-wave tubes will continue to find 
many transmitter applications, particularly now 
that they are available with wide bandwidth 
(more than one octave). Their frequency range 
can be expected to be extended considerably at 
both ends of the spectrum—to 200 me as well as 
to 10,000 me.

More high power, low duty cycle tubes will 
become commercially available, and more rugged 
tube types—possibly of metal-ceramic construc-

More emphasis will be put this year on de
creasing radar antenna side lobes, or at least 
finding better ways to define side lobes. Antenna 
gain, susceptibility’ to jamming and coupling to 
ground all are affected by side lobes. Low side 
lobes, or no side lobes at all. are goals for both 
airborne and ground radar antenna designers.

Scanning is being attacked from many angles. 
Industry experts feel that mechanical scanning 
is on its way out. Systems already have been

horizon search capability. They see new data 
processing techniques as helpful in countering 
countermeasures. They want small, tactical 
radars for field forces, radars with capabilities 
far above those now on the drawing boards.

crowave field during 1959. Parametric amplifiers, 
using these mesa diodes, will operate at better 
than 22 db gain, with less than 1 db noise figure. 
I he diodes will become commercially available 
in a few months.

The problem is largely mechanical: How do 
you make a 100-ft-diam antenna to withstand 
snow, wind, heat and cold, yet still maintain 
mechanical tolerances to within 1 inch? One 
solution may be digging a parabolic hole in the 
earth and covering it with a conductive material.

ance 
m thi 
items

DESIGN of very large antennas will keep en
gineers busy in 1959. Much work is in prog

ress in radio astronomy, and large antennas 
are necessary to pick up the very weak signals

Radar engineers will be able* to redesign pow< ^icro 
supplies. Smaller, lower voltage units w ill emerg 1 be < 
as low'er operating voltage klystrons beconi sjde t 
more readily available.

Ferrites will continue to be applied in modi 
lating and phase shifting devices. Because c 
their long life, ferrite devices will replace man 1 
more gaseous tubes. They will find importai ve eE

1 erre 
tannin 
9 wor 
lout

> gnific 
■1 fern 
Aces, 
■i is y

< ver,
mg still further the temperature limitations [ange 
periodically focused traveling-wave tub( ators

In 1959, development of appropriate shun nlc; 
within the magnetic assembly of the periodical v ird 
focused traveling-wave tube should extend i be a 
operating range from —50 to 80 C. n the

Electrostatically focused traveling-wave tube ¿aria! 
requiring no magnet for operation, will be er [ ¡sola 
phasized because of their simplified constructioi T ban 
and their power range should be extended up I ¿e.

And Too Big, Too

With the advent of space technology, the vol
ume-mass problem has become further aggra
vated. Bower requirements must be reduced, 
equipment must become digitalized.

The parametric amplifier should increase radar 
and communication ranges considerably, require 
less transmission power, and allow reception of 
weak signals.

The device also should find important applica
tions in radio astronomy and space communica
tions.

Amplifier vs Maser

Engineers predict that the parametric amplifier 
will find many more microwave applications 
than the maser. It is more simply designed, for 
the parametric amplifier does not require helium 
or a magnet to operate. R & D activity in gaseous 
and solid-state masers, how7ever, will be intensi
fied in order to exploit the maser’s almost noise
free operation.

Development of variable reactance diodes

The Temperature Problem

Much work will be done in 1959 on overcc
A C’-’Î'W
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s this year is the stacked end-fire array de-
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lng(>! >ped by General Bronze Corp. More evalua- 
of its side lobes now is necessary, say some
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hani y achieve reciprocity.
s PC! I Ferroelectric elements are reciprocal. This 

fanning method is expected to get fair scrutiny 
| workers in the field. Something must be done 
lout losses, however.
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MICROWAVE COMPONENTS
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From Lab To Field

Ferrite vs Yttrium

be attained.

de.

nicrowave filters. Microwave solid-state filters

gnificant advances will be made in design
i ferrite devices as isolators, Faraday rotation
ces, duplexers and filters. New materials
as yttrium and yttrium-gadolinium garnets,

< , er, will compete with ferrite materials.
, mge of operation of microwave solid-state
tors will be extended to frequencies below
me; a better than 50 db to 1 db reverse to

vard wave attenuation ratio at 1000 me also

, the field of Faraday rotation devices such
ariable power dividers, switches, modulators
isolators, good performance will be realized

r bandwidths as broad as 45 per cent in wave-

mportant advances will be made in the field

1 be designed with low vswr both inside and
side the passband.

ut the basic problem confronting the micro-
ve engineer in 1959 is how to exploit the po-
tials of such promising devices as parametric
plifiers, solid-state masers and variable re-
ance diodes. Interest will necessarily shift
m the laboratory to the field, from research to
terns application. ■ ■
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IWay Out

New Shapes Emerge

। New shapes of antennas will become more evi- 
?iit. One of the more interesting arrays is the 
uneberg antenna. It looks like a huge ball with 
e feed point rotated around the outer periph- 
y Made of artificial dielectric, the antenna 
mains focused at infinity at all times.
I. nother new configuration to undergo more

Because of a unique combination of engineering and production 
skills, you can expect microwave components from Frequency 
Standards, Inc. that offer a dependability and accuracy (±0.01%) 
unmatched in the field.

For here you will find the highly specialized engineering experience and the intricate tooling 
and production facilities needed to produce such sensitive microwave components as the two 
pictured on this page.

These two Tunable Band Pass Filters, both passive frequency selective devices, are capable of 
providing large amounts of selectivity in the stop band consistent with low dissipation losses in 
the pass band. Our standard line includes 2-, 3- and 4-section filters with a ganged tuning control 
feature, over a wide frequency range, assuring you of an accuracy of ±0.01%.

For details, contact Frequency Standards, Inc., and we will furnish information on our standard 
products, our custom products and our facilities for meeting all requirements, no matter how 
exacting, in the microwave components field.

Please address inquiries to Frequency Standards, Inc., Box 504A, Asbury Park, N. J., Prospect 
4*0500, or your nearest representative in all principal cities.

k istry engineers.
lore attention is to be given to feed systems.
nted is improved efficiency and a more so-
ticated system. ■ ■
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For Instrumentation-Lab Accuracy in Field
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fi Instr

ONE OF THE crucial needs in electronic in
strumentation is accuracy, particularly in 

time measurements. This year more than ever it 
will be necessary to bring laboratory accuracy 
out into the field.

Especially in missile and spacecraft instru
mentation, standards of stability and accuracy of 
time measurements are as demanding as those 
met in many of the toughest laboratory projects.

In the lab itself, meanwhile, equipment will 
have to be ruggedized if end products developed 
from prototypes are to meet requirements of an 
ever widening range of applications.

A New Technology

Since dawn of the Space Age, quite unob
trusively a whole new form of electronic tech
nology has grown out of the initial assignment to 
manufacture missiles, and that is the technology 
of ground support and check-out equipment.

Such equipment eventually will provide a 
major proportion of the industry’s income, ac
cording to informed observers. But techniques 
now are fraught with complications.

In this era of the w eapons system concept, a 
whole new array of test and ground equipment 
must be developed each time a new system is de
veloped. The Defense Department soon will 
clamp down on this costly, self-perpetuating 
process, and begin to impose more stringent de
mands on design engineers.

DOD’s first step will be to lay down an across- 
the-board policy on testing and check-out instru
mentation for all missiles. Certain parameters will 
be established for quantitative read-out, qualita
tive measurements, and go-no go checking.

But instrumentation problems are not confined 
exclusively to the missile field. Among the more 
intriguing challenges are those facing designers 
of equipment used in aircraft and spacecraft. 
The emphasis here is on reducing weight and 
volume, and it has resulted in development of 
many miniaturized components and systems.

Helping The Pilot

Aircraft must fly in all kinds of weather, day or 
night, at high level or close to the ground.

Instruments for novel approaches on unim 

proved fields, for blind landings and for tree-top 
navigation must be within the capabilities of 
each type of aircraft.

With more and more planes crowding the sky, 
a greater degree of automatic operation is re
quired to bring a pilot in for a landing and at the 
same time allow other pilots to take off. A panel 
display giving full, detailed pictures, rather than 
instrument readings, may prove to be the answer.

Says Dr. George L. Haller, General Electric 
v-p:

“The major problem still facing us is how to 
uncomplicate the cockpit. The pilot still has to 
watch dozens of instruments. He still has to tune 
two or three receivers. He still has to make split- 
second decisions. The man at a missile control 
center is faced with the same problems. We need 
electronics to take over as many of these func
tions as possible.”

Faster Computers Still the Goal

From the marketing standpoint, computers 
will be a booming business in 1959. But to 
the design engineer, it largely will be more of the 
same. Last year’s challenges are this year’s, with 
the major emphasis remaining on means of in
creasing switching speeds—in the millimicrosec
ond range, possibly with plumbing.

Digital systems are coming into their own, and 
will be used extensively in process control. This 
w ill be a big step forward, for very few if any

two-way-control digital computers now are be
ing used. The major problem here is not so much 
hardware design as function design. Says 
Packard-Bell’s V. Van Praag:

“Hardware’s not so much of a problem. You 
can now pretty well build what you want. But 
how do you blend the computer into the system? 
How do you use it in your organization? That’s 
going to be the biggest problem to solve.”

Bgc of 
Ito wi 
Bor wi 
|>s as v

Parallel vs. Serial Operation

For most purposes, Van Praag believes, serially 
operated computers will give way to parallel op
erated computers—except for such functions (as 
accounting) that are inherently serial in nature.

The year 1959 will see continued emphasis on 
low temperature devices. Most companies are at 
about the same level of technology, and have 
the same problems—materials, fabrication tech
niques, and how to get information in and out. 
(The latter problem can be troublesome. For in
stance, if a copper wire runs down the side of a 
helium tank, it conducts away heat.)

There remains hope in some quarters that a 
material will emerge which will prove to be a 
super-conductor at room temperature. No one 
knows what such a conductor would be like, and 
there are no immediate prospects that it will be 
found.
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No Smaller, Yet

Eventually there will be a reduction in com
puter size—but not in 1959. Computers in the 
foreseeable future will remain the same size, but 
they will get more complex as technology im
proves and as materials get cheaper.

One problem engineers will tackle this year is 
getting the computer closer to the origimd data. 
To eliminate the necessity for a secretary’s tran
scribing the data to feed into the computer, 
transducers will have to be developed to feed 
the information directly into the machine.
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Industrial Requirements Stiff

If electronics is to increase its penetration of 
industry, and all signs point that way, new 
levels of reliability will be required. Many 
industrial control applications call for reliability
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New Lectrofilm*- Capacitors
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B s as high as those required by the military— 
■ higher than what the military often gets.
■ e near future should see the beginnings of a 
■ class of electronic equipment, developed 
* fically for industrial use. As industrial re- 
■ < inents are so varied, the shift to such 
■ipment probably will be a slow one.
Im lustrial environments can be just as severe 
■nilitary ones—but the environmental spread 
■unately is not so great. Military gear, for 
■nple, may be subjected to an extremely wide 
■go of temperatures. But industrial gear, if it 
Ito withstand high temperatures, probably 

Iter will have1 to take extremely low tempera- 
is as well.

Eliminate The Man

i automatic control, the challenging require- 
t is to eliminate the man who now has to 
e the control decisions. Most processes still 
end on monitoring parts of the process and 
g set-point controllers to keep certain vari- 
s within limits. When the final product does 
meet specifications, a man has to adjust one 

Imore of the set points—often on the basis of 

ucated guesswork.
The future should see more overall control, 
th instruments and computers making the de
ions instead of men. More often than not, the 

jidblock will prove to be the process itself. The 
■hnology already is here for controlling most 
■»cesses, once the processes are fully under- 
tc >d.

Wanted: Transducers

The near future will see considerable activity 
• the transducer field. The history of automatic 
Introl has been pendulum-like. Efforts first 
buld be concentrated on improving the actua
l's, at the tail end of a system, until actuators 
tcame much better than the transducers at the

>nt end. Then there would be a swing toward 
^proving the transducers.
The industry is in just that kind of a swing 
w, according to Dr. J. E. Ward of MIT’s 

trvomechanisms Lab. It is faced with many 
Measurement problems yet to be solved—prob- 
Ins of measuring more accurately, more rapidly, 
hre dependably, and problems of measuring 
h- tream parameters that could not be meas- 
re 1 before.

Nonlinear Systems—Not Yet

S) far there is no real trend toward nonlinear 
(s ems. There have been some analyses of self- 
k ptive and self-optimizing systems, and non- 

ar concepts have been used as theoretical 
•c s to find out why certain systems did not 
jo k. But there has been very little work in 
H berate nonlinear designs. ■ ■

For Computer Applications, General Electric Announces . . .

With a Design Life of 44,000 Hrs.
Oxer 3,000.000 unit-hours of life test data in accordance 
with G-E Sjuecification MTC-3 indicate a probability of 
survival in excess of 0.99 for 44,000 hour life, under 
rated voltage at 85 C. At 125 C, indicated probability 
of survival is in excess of 0.98 . . . and low unit cost 
means the highest order of reliability per dollar invested.

LOW FAILURE RATE AND LONG LIFE of these inexpen
sive G-E capacitors result from using only the highest 
quality materials and the closest of process controls . . . 
units are precision wound with high-purity aluminum 
foil and capacitor-grade Mylar»' film dielectric. No solder 
is used, and introduction of contaminants through im
pregnation is eliminated.

SMALL, LIGHTWEIGHT ENCLOSURE coiisisls of tape 
wrapped around the compact roll and sealed with epoxy 
resin, forming a rugged case which resists humidity, 
vibration and shock.

TO MEET YOUR APPLICATION REQUIREMENTS, 14 
case sizes are available in five ratings—100-, 200-, 300-, 
400-, and 600-volt. Capacitance range within each rating 
is: 0.015 to 0.68 uf in 100 volts; 0.010 to 0.17 uf in 200 
volts; 0.0047 to 0.22 uf in 300 volts; 0.0033 to 0.15 uf 
in 100 volts: and 0.0010 to OJO uf in 600 volts.

GET A QUOTATION TODAY ON NEW LECTROFILM-B 

CAPACITORS by contacting your General Electric repre
sentative. Ask for your copy of life-test data and G-E 
Specification MTC-3. Or, write to Section 1 17-5, Gen
eral Electric Co., Schenectady. N. Y.
* Trade-mark of General Electric Co. 

t Registered trade-mark of DuPont Co.

Progress Is Our Most Important Ptoduct

GENERAL^ ELECTRIC
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Urgent: Reliability, Less RFI
I AST YEAR’S problems of reliability remain 
" as this year’s challenges to design engineers. 
As never before, there is a great need for compo
nents which operate reliably under the severe 
stresses of vibration and high temperature. And 
there are new challenges.

The year 1959 will see more encapsulation to 
help reduce the vibration problem, and minia
turization will continue to occupy designers’ 
thoughts. But two areas will win increasing at
tention: equipment operation at high voltages, 
and packaging.

Higher, Higher Voltages

The Space Age has seen voltages rise to the 
hundreds of thousands in ground support equip
ment. Development of reliable components is a 
priority order of business if equipment is to han
dle the voltages required for transmission ovei 
great distances, as in satellite communications.

Packaging of electronic equipment essentially 
is a mechanical problem—but it must be mas
tered if the equipment is to function reliably. 
Too many electronics engineers have been satis
fied if the equipment operates in the laboratory.

“Hot spots” in packages must be avoided by 
intelligent placement of components. Heat must 
be evenly distributed throughout the entire pack
age.

More Than Statistics

On the general subject of reliability and qual
ity control, to many people this has come to mean 
statistical control, or, in effect, statistical analysis. 
So much work has been done on determining 
probabilities of failure that there has been a 
tendency to neglect designing to minimize fail
ures.

Many engineers have become so entranced by 
reliability curves that they forget these mathe
matical tools do not in themselves impart reliabil
ity to a system.

This year should see acceleration of the trend 
towards spending more time in designing reliabil
ity into a system. More and more engineers are 
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recognizing that mathematics is an important 
tool, but not a panacea.

Gompanies are paying more attention to re
liability factors not considered before. Some 
have set up lists of preferred parts for engineers 
to design into equipment, and samples have been 
displayed so the engineers can see the part.

Companies also are setting up internal stand
ards to improve quality. They are paying more 
attention to suggestions made by workmen on 
production lines, and are teaching such person
nel the importance of top-quality workmanship 
and careful handling of equipment. They are 
promoting feedback of information to catch mis
takes.

The greater efforts devoted to designing re
liability into systems have not negated the sta
tistical efforts, nor will they in the future. Many 
manufacturers now are insisting that their ven
dors supply reliability statements with their 
equipment.

Components are not being purchased under 
the most stringent specifications, however. MIL- 
C-125, for example, is more popular with industry 
and with the military than the tougher spec, 
MIL-C-14175. The reasons: lower cost and faster 
delivery.

Testing Costs High

Extensive tests are fine for reliability—but the 
price is high in dollars and time. A failure rate 
of 0.1 per cent for the lifetime of the component 
generally is being accepted as satisfactory.

More reliability of equipment provided under 
military contracting is expected to result from 
implementation of recommendations made by 
Task Group 4, the Advisory Group on Reliability 
of Electronic Equipment (AGREE). The Depart
ment of Defense now is selecting equipment to 
evaluate by criteria cited in the recommendations, 
and segments of the industry will be invited to 
cooperate.

Government analyses of reliability have dem
onstrated that the major problems arise in the 
use of vacuum tubes and relays. Quality’ control 
of transistors and diodes also proved trouble
some. But as might be expected in a growing 
technology, use of components often was found 
to be faulty because of ignorance of the compo
nents’ true performance.

Some Department of Defense officials feel it 
is too early to even use the term “reliability” in 
guided missile work. Some believe that the ratio 
of mission “success” to “opportunity to fail” is an 
erroneous basis for assessing missile reliability; 
they feel that missile sub-systems must be ana
lyzed in much the same way mean-time-between- 
failures of individual electronic parts is deter
mined.

There is a tendency, unfortunately reported to 
be growing, to design into a missile the capability 
to perform only through a 10-hour test plus the 
period of its mission. In practice this means an 
overall operating reliability of 90 per cent—and 
in time of emergency, this kind of reliability 
could spell disaster.

Using 108 unit hours as a goal for equipment 
reliability—a goal considered adequate—we see 
that a missile as complicated as the Nike Zeus, 
with about 2,000,000 parts (units), would have a 
50-hour lifetime.

The challenge to the designer is to develop un
complicated units which work, yet build in re
dundancy to compensate for part failures.
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RFI Makes Missiles Miss

An ever-rising flood of demands to eliminate 
radio-frequency interference—demands from the 
Pentagon, from military installations, from sys
tems manufacturers—is bringing into prominence 
one of the most glaring weaknesses in the design 
of electronic equipment. It is ranking in impor
tance with reliability.

To RFI is attributed such events as missile 
failures, blackouts of communication and radar 
contact, and submission of false information by 
computers. Far more important than the vast

liew a 
Inman

For 
Integra 
I Man 
hnnpo 
Inown 
I 2 to

ft

I*

t 
»

ble; 
y p 
mot 
Jut 
rn. 
ire 
t h< 
)ort 
s th 
re c

ELECTRONIC DESIGN • January 7, 1959 CI



Remember Man? He’s In It, Too
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JFD International 
15 Moore Street 
New York, New York
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¡n mnt of money thus wasted is the dangerous 
■ uption of defense facilities resulting from 
HI 1 signals.
R{ecognizing the specific source or sources of 
Hl I is the major problem confronting the design 
en ineer if he is to bring the problem under con- 
¿i Like a small brush fire, the cause must be 
dumped out before the situation gets out of 
hfnd.
■While conventional methods such as shielding 
mJ use of low-loss feedthrough components 
□Pen reduce RFI, no universal set of rules can 
* presented. Individualized investigation of 
■ses is required since factors such as operating 
■•quency, power output, size and mode of op- 
■ation tend to individualize equipment.
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Check At Each Stage

i Perhaps the most universally applicable pre

ription for controlling RFI is maintaining a 
dose watch along the various stages of the en- 
gneering project and applying appropriate rem- 
«ies as interference develops. If RFI is neglected 
wtil the equipment is in field use, brute force 
filtering may then require considerable increases 
in size and cost.
1 Future designs must be devised with maximum 
freedom from spurious radiation. This will re
st It in more reliable communication and data 
tnnsmission, and a subsequent decrease in the 
timber of headlines announcing missile and 
Satellite failures. ■ ■

PERHAPS MORE overlooked than any other 
I factor in system design is the man. Accord- 
tig to Henry P. Birmingham of the U. S. Naval 
I «search Lab, there is too much tendency to 

iew a system as one to be “operated” by the
Human.
I Eor proper design, man must be considered an 
I'legral part of a system.

Many of the design parameters of the human 
component in a system already are known. It is 
Inown that man has a limited bandwidth (about 
I 2 to 1 cps); he is basically a single-channel, 
li gle-process device; he is not very precise or 
It ble; and he is noisy. It is known that man is 
f< y poor in processing analog information; he

Why use two—a capacitor and inductor—when one will do? The new 
JFD LC Tuner combines a variable inductor and capacitor in one com
pact unit. For space-conscious design engineers this means more circuit 
in less space, better reliability, greater economy, faster assembly, 
reduced size and weight.

A few of the many advantages of JFD LC Tuners are:

1. Rugged electro-mechanical construction affords unusually high stability 
under conditions of severe shock and vibration.

2. Use of glass or quartz dielectric assures a low temperature coefficient 
and operation without derating over a wide range of extreme environ
mental conditions.

3. Sensitive adjustment with anti-backlash design for smooth and posi
tive tuning.

4. Flexibility in design to suit circuit requirements. The number of turns, 
types of windings, size and type of capacitor plates, Q and other parameters 
can be designed to suit individual circuit requirements. Performance character
istics can also be varied by using other core materials, such as, brass or ferrites, 
by having the piston grounded or ungrounded and by other types of loading. 

This is another example of JFD creative engineering to solve today’s 
problems and tomorrow’s applications. For information or engi
neering assistance on your specific tuning needs, call or write today.

Model Diometer
Self Resonating 

Frequency Range
Length 

Above Panel

Panel and Printed Circuit Mounting Types Standard LC Tuners

LC303 450-700 MC .635 5/16"
LC304 300-500 MC .845 5/16"
LC306 200-450 MC 1.104 5/16"
LC309 125-200 MC 1.691 5/16"

Pioneers in electronics since 1929

mot measure velocity or distance very well.
But there is a good deal about man still to 
rn. We must know more accurately what his 
ire of merit is, how his gain is likely to vary, 
t how much noise he contributes. These are 
Jortant factors in overall system design—fac- 
s the design engineer would do well to ponder 
re deeply in 1959. • ■

ELECTRONICS
1462 62nd Street, Brooklyn, New York



Components Demand Outstrip
Advances; Goal’s Reliability

THE ELECTRONICS industry's customers to
day are far from getting the ultimate in re

liable components.
This is evident from the problems and sore 

spots outlined in the preceding section. Progress 
toward component reliability is imperative, but 
in 1959 the design engineer may not succeed in 
making a great deal of headway. Demands may 
outstrip developments, for the range of require
ments over which reliable component operation 
is needed will inevitably continue to increase.

Among today’s pressing demands is develop
ment of components which can stand up to vibra
tion, both acoustical and mechanical.

How Much Stress?

In missile and avionic applications, this is par
ticularly important; but here no one quite knows 
how much vibration the components are sub
jected to inside the high-flying equipment.

Looming just over the horizon is the need to 
develop components capable of withstanding nu
clear radiation. And again there is no one to say 
just how much radiation a component should be 
able to take without damaging effects. The prob
lem faces not only the design engineer working 
with missiles and spacecraft destined to cross 
radiation fields in space, but those concerned 
with radiation in nuclear-powered aircraft or in 
nuclear plants.

The need for components to operate in extreme 
environments can be overemphasized, however. 
In military applications roughly 95 per cent of all 
components are used in ground support equip
ment. They do not have to withstand the extreme 
temperatures, humidity, vibration, radiation and 
other stresses to which the remaining five per 
cent of missile and avionic components are sub
jected.

Improve Today’s Components

Undoubtedly much work is needed in develop 
ing components immune to extreme stresses, in 
order to supply this five per cent segment of the 
military market as well as limited industrial users.
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But most of the developmental work—at least in 
1959—must continue to be concentrated on im
proving reliability of existing components, those 
needed for less glamorous and less stressful uses.

If a rough estimate were to be made of how 
far existing components have been refined, it 
might be said that they are about 90 per cent 
perfect. Improving existing components, aiming 
at the 100 per cent mark, is 1959’s challenge—and 
in military applications cost is a secondary con
sideration. But the challenge for the years beyond 
1959 is the development of utterly new and dif
ferent components. The Leyden jar principle and 
a coil of wire will still serve well but newer 
combinations are needed.

Focus On The Lab

The real need in the coming years is for a 
fresh approach in the laboratory. Materials will 
have to be investigated, and new theories 
evolved. Such fundamentally new components as 
the transistor must be thoroughly developed. For 
without new components based on new7 concepts, 
the electronics industry may turn into a dead end.

Among challenges for the future are these 
needed components:

■ Batteries of the primary cell variety which 
have an almost indefinite life and cost little.

■ Variable bandwidth filters.
More efficient utilization of the radio frequency 

spectrum would result from more rapid and more 
efficient control of the bandwidth of signals sent

UHmt 
mum 
mmm 

through space.
■ Resonant circuits that can operate at 125 C 

for a sustained period, return to normal tem
peratures, and perform satisfactorily in both en
vironments— R-L-C’s must be stable.

The Do-It-Yourself Mon

One of the biggest challenges in components 
design constitutes a burden falling on the 
shoulders of a relative newcomer to the field—the 
designer for a weapons system contractor. This 
engineer has been telling management that he 
can build a better component than the long-time 
component manufacturer can. But can he?

The contractor’s designer must face up to the 
responsibility of deciding if those portions of the 
nation’s defense dollars which come within his 
purview are being properly spent. A good deal 
can be at stake in making these decisions, for the 
military is turning more and more responsibility 
and funds over to the weapons system contractor. 
The component designer must ask himself:

■ Am I producing a standard part or a special 
one?

■ (Jan the part be mass produced in case of 
emergency?

■ Am I using money wisely by investing con
tract funds in lab equipment and study phases, 
or could an experienced component producer 
make the money go further?

Compete For Market

To the components manufacturer, the chal
lenge is to move into competition with the 
weapons system producer.

He must be able to produce the components 
that will be needed in the Space Age. And with 
only five per cent of his sales resulting from all 
of his research effort, the challenge is a demand
ing one.

What is needed, say military officials, is a 
breakthrough in production techniques. Systems 
are required which can produce components in 
small quantities, but components that are pre
cise and reliable.

Use of standard parts is one of the greatest 
boons to overall reliability. Component manufac
turers must agree among themselves on standards 
for the industry.

Speedier Semiconductors Seen

If he is to satisfy demands for faster transis
torized computers, the semiconductor engineer 
must develop devices with greater switching 
speeds—and all signs indicate* the challenge will 
be met successfully.

In 1959 it is expected that the Tlayer switch 
w ill reach speeds on the order of 10 millimicrosec. 
And commercially available within the next few 
months will be very high speed diodes with a
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Write today for engineering data on the new, 
improved characteristics of all Delco High Power 
transistors.

Santa Monica, California 
726 Santa Monica Boulevard 
Tel: Exbrook 3-1465

DELCO RADIO
Division of General Motors • Kokomo, Indiana

BRANCH OFFICES
Newark, New Jersey 
1180 Raymond Boulevard 
Tel: Mitchell 2-6165

WRITE IN 23 ON
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, rse recovery time of 1 millimicrosec.
he mesa transistors, already finding applica- 

di is in missile work, will become more readily 
¿liable on commercial markets, at lower cost.

ha cutoffs of about 10,000 me are visualized 
fli these dev ices, but a range of 1000 to 3000 me 
<i| be more typical. [See recent development,

■ Unipolar transistors will be in greater demand 
It cause of their resistance to radiation, and the 
■ inand will increase as missiles reach the 
■longer radiation fields of outer space.
I The silicon controlled rectifier, which got off 
■ an auspicious start in 1958, will find many 
nlore applications. The demand for these devices 
in order to handle higher currents will stir up 
■insiderable R & D activity.

For Reliability, Stability
I The problem of temperature compensation of 
Bansistors, many semiconductor engineers feel, is 
far from solved. Clearly a big challenge for 1959 
is development of new circuit techniques to 
Stabilize transistor performance.

Nine-Year Transistors

One of the brightest pictures of progress today 
in the transistor field. In GE’s labs are transis- 

lors on life test which so far have exceeded 26,000 
■ours with no change of characteristics. This is 
flic equivalent of nine years at eight hours a day 

■-longer than most electronic equipment will last, 
(hie group of transistors was fired from a mortar, 
Withstanding about 15,(XM) g’s shock, then con- 
Binned to operate, GE reported.

The 1959 trend in transistor production will be 
towards automation. The year will see additional 
Segments of the assembly line becoming auto- 
luatic, such as the measuring of wafer thickness, 
■md the testing and separating of transistors ac
cording to characteristics. The semiconductor 
engineer also will continue experiments with 
Sew packaging techniques, such as the use of 
Sovar glass seals.

A Transistor Plateau?

But the industry may well have reached a 
plateau in transistor developments. No radically 

■i vv technology will greatly affect the kinds of 
It i msistors to be used in the next five years. “We 

li ve come to a mesa in changing technology,” 
H served J. J. Ebers of Bell Telephone Labs.

With transistor manufacturers shifting em- 
1 asis to automatic production, reliability and 

i t ierances will improve. But this goal cannot be 
a hieved for 900 different types. The result will 

fewer, but preferred, types. A new challenge 
1 lore the design engineer is to use fewer tran- 

Is tor types in developing his circuits. ■ ■
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DELCO 
HIGH POWER 

TRANSISTORS

SPECIAL
INTEREST
TO EVER’/ 
ENGINEER

4

UNEXCELLED FOR SWITCHING, POWER HANDLING, EFFICIENCY, RELIABILITY

TYPICAL CHARACTERISTICS AT 2S°C.

’Designed to meet Mll-T-19500 13A (Jan) 8 January 1958 -Formerly DT100 ^Formerly DT80

2N1100 2N1099 2N174A 2N174 2N173 2N278 2N277 2N443 2N442 2N441

Maximum Collector Current 15 15 15 15 15 15 15 15 15 15 
empi

Maximum Collector Voltage 
(Emitter Open)

100 80 80 80 60 50 40 60 50 40 
voll*

Saturation Resistance .02 .02 .02 .02 .03 .03 .03 .03 .03 .03
ohm»

Thermal Gradient (Max.) 
(Junction to Mounting Base)

.8 .8 .8 .8 .8 1.0 1.0 1.0 1.0 1.0 
°C/wall

Ease Current
Ib (Vec = 2 volts, lc = 5 amps)

135 100 135 135 100 100 100 150 150 150 
m«

Collector to Emitter Voltage (Min.) 
Shorted Base (lc = .3 amps)

80 70 70 70 50 45 40 50 45 40 
volt»

Collector to Emitter Voltage 
Open Base (lc = .3 amps) 70 60 60 60 50 45 40 55 45 40

volt»

Check your requirements against the new, improved 
characteristics of Delco High Power transistors. You 
will find improved collector-to-emitter voltage . . . 
higher maximum current ratings—15 amperes, and 
extremely low saturation resistance. Also, note the 
new solid pin terminal design.
And of special importance to you is the fact that diode 
voltage ratings are at the maximum rated temperature 
(95° C.) and voltage.

READER-SERVICE CARD



DESIGN

I

For Consumers:
Price, Quality

COMPETITION from abroad has placed a 
heavy burden on the U.S. consumer-product 

designer, one which will grow heavier in 1959.
Particularly difficult to meet is steadily grow

ing competition from Japanese firms in the tran
sistor radio field, and from West German and 
Italian companies in the packaged high-fidelity 
market.

Increased labor and other costs have boosted 
the price range of American components to a 
relatively high level. Cost reduction must be 
achieved by means of improved circuit design, 
multipurpose components, and improved produc
tion techniques. But since most engineers for 
many years have been applying the policy of 
“economy design,” the necessity for further 
stretching poses a distinct challenge.

For A Competitive Market

In an effort to combat the foreign-import 
deluge, compact multiband receivers (covering 
the 200-400 kc range and up) are being made 
available to U.S. consumers.

Television designers will continue their quest 
for better noise immunity, improved sync sta
bility in fringe areas, and simplification of re
mote-control devices. Development groups are 
busy on transistorizing portable TV sets, but 
they will need a major assist from the battery 
manufacturers to achieve their goal.

Reflecting insistent public demand is the grow
ing trend toward designing receivers so that sub
sequent servicing and repair work is simplified.

Improved audio quality and inclusion of tone 
controls are new features calculated to meet the 
demands of the swelling hi-fi public this year.

Color television perhaps poses the greatest 
challenge for 1959, as drastic reductions in con
sumer-product cost must be realized if the mar
ket is ever to develop.

Full-scale advertising campaigns have given 
color receivers a $350 price tag. This figure, un
fortunately, is not even close to the actual cost 
of the item, and most manufacturers do not wish 
to sell at a loss in order to promote the product.

Towards Low-Cost Color

Simplification of circuitry and components 
may not furnish a satisfactory solution to this 
cost-price problem. What is needed is a break
through providing simplified color kinescope.

With its associated major decrease in cost, this 
would eliminate convergence assemblies and con
trols, as well as set-up time. New concepts in the 
technique of color broadcasting could simplify 
the overall system, and ultimately bring the re
ceiver’s cost down to an attractive price.

Medicine Rx:
Bring Engineer, 

MD Together
IN MEDICAL electronics the challenges to 

the design engineer are as varied and com
plex as the human body itself. But perhaps the 
most important problem is improving communi
cations between the engineer and the doctor.

Hearing Is Believing

Problems faced by designers of high fidelity 
equipment tins year will be more psychological 
than technical. Engineers will be reading up on 
experimental psychology more than ever.

This is predictable because at long last, audio 
engineers are beginning to realize that the old 
adage—“the final test is in the listening”—con
tains more fact than fancy. Audio equipment de
signed to reproduce sound between both ex
tremes of audibility within ^0.1 db can be no 
better than the conditions under which it is 
heard. Sound reproduction has been developed 
to the point where further improvement probably 
could not be heard.

The Listening Ear

The problem now is to take advantage of this 
fine reproduction by presenting it properly to the 
listener. More attention therefore is going to be 
paid to problems of sound as received by the 
listener.

With the advent of stereo, the necessity for 
doing it justice has come to the forefront. Design 
requirements will have to be tightened. The 
requirements will have to be tightened. Stricter 
quality requirements must be met.

Turntable signal to noise ratio, for example, 
must be improved because of the response of the 
stereo cartridge to the vertical component. This 
mechanical problem in turntable isolation will 
face some engineers this year.

Turntable speed control and speed regulation 
also will haunt a few engineers this year. While 
hysteresis synchronous motors maintain constant 
speed within close limits, the 60 cps line fre
quency seldom is 60 cps. Many engineers have 
awakened to the fact that power companies often 
vary frequency as much as 3 cps above and be
low 60 cps, depending upon system load condi
tions. While it all comes out even in 24 hours

The engineer is not equipped to study medical 
literature, and he simply does not know what the 
doctor needs in the way of new equipment. He 
cannot build an item, then ask the doctor, “Can 
you use this?”

The physician, on the other hand, has little 
idea of what the engineer can do. Coupled with 
this unfamiliarity with engineering’s potentiali
ties is the doctor's suspicious attitude toward the 
engineer and his products, based on past history 
of charlatanism by advocates of therapeutic and 
diagnostic “magnetic belts” and similar devices.

Cut X-ray Exposure

Potential applications of electronics to medi
cal research are almost infinite. A boon would 
be, for example, a machine to produce X-ray 
pictures without using X-rays—which can be
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। ping electric clocks on time), frequency at 
। one time may be as much as five per cent off. 
nduction motor designers have a slight ad- 
tage here; speed of these machines may be 
¡dated over a limited range. But to check 
m, the strobe light will have to be operated 
m a separate 60 cps precision oscillator.

Kill That Hum
I \nother problem facing audio designers is 
hlnn pickup by the stereo cartridge. Stereo pick- 
l)s are more sensitive to hum than monaural 
types; they will require shielding without added 
■ eight, and some study of hum paths.
I In the design of speakers, the important techni- 
m! area of transient and intermodulation distor
tion needs more concentrated study. New forms 
■ mechanical construction must evolve before 
®me of the knotty loudspeaker problems can be 
solved.

Delusion Compounded
I The entire high-fidelity component field must 
nice up to the important problem of measure
ment. Consumers, confused by sales-type specifi- 
¡lations, are beginning to demand more honesty in 
Measurements. Even designers complain that they 
¡lave been fooling themselves. No one seems to be 
■hie to compare, for example, the noise level of 
One manufacturer’s turntable with that of any 
Other manufacturer. Some standardization of 
tst procedures must be achieved—preferably 

efore the end of 1959.
I Multiplexing of stereo signals from fm broad

cast stations may be standardized within the next 
■ear. Now five different methods exist. Develop
ment of the proper system, engineers say, in
volves study of many psychoacoustic factors, as 
■veil as study of the economics of broadcasting 
»nd receiving the signal. ■ ■

1_________ _______________  
’ lamaging both to the patient and the doctor.

Short of that achievement, there is need for a 
jood image intensifier for X-ray photography so 

I he patient will not have to be exposed to so 
Enuch radiation. Several companies now have 

uch items in development, but none perfected. 
I Uso needed by the medical researchers is ap- 

I) ratus that could measure the long-range effect 
■' low energy radiation on humans. So far the 
r idence available is not conclusive.

Dr. Umer Liddel of the National Institutes of 
J alth asks for means of measuring blood flow 
i the heart or in an artery without the necessity 
1 intruding instruments into the blood stream. 
S ice hemoglobin contains iron—which can be 
’ gnetic—and serum is conductive, medical 
t ctronics design engineers have two starting 
] nts for development of such instrumentation

you get fast delivery 
on these

BROWN COMPONENTS
for instrument, servo or control circuits

NEW! 

Brown 

Motors*
for chart drives, servos, balancing circuits

These newly-designed synchronous and two-phase 
Brown motors have many maintenance saving fea
tures: new, sectioned die-cast housing . . . new wicking 
to prevent oil leakage . . . printed circuits . . . ball 
bearings to reduce friction. You can replace any part 
in two minutes, usually without disconnecting the 
leads from your installation.

TWO-PHASE INDUCTION

Nemiaal 
Ni Lud 
RPMt

Gear 
Ratio

later mi fleet 
Rated Load 
(w.la.)

Maa. Start- 
iat Tarpai 

(w.-ia.)

Pawar 
(watts) 

Leadedtt

Carnet 
(amps) 
Leaded

Temp. 
Rise 

0i(. F.

330 44’1 4 10 7.6 .11 70

148 10:1 5 20 7.0 .11 70

44 30:1 15 50 7.6 .11 70

22 60:1 30 120 7.6 .11 70

SYNCHRONOUS

RPMt
Gear 
Ratio

PbIHB 
T irs« e. Mis. 

(W.-ii.)

Ciati «nur 
Tif|«i 
(M.-ll.)

Pawn 
(with) 
Leaded

Carreai 
(IMPS) 
Leaded

Temp. 
Risi 

Ref. F.

180 10:1 12 12 19 .21 100

180 10:1 3.5 4 13 .11 65

90 20:1 14 12 11 .095 55

60 30:1 13.5 12 13 .11 65

30 60:1 27.5 12 13 .11 65

tl/6 I«** at 50 cycle*. Som« *p««dt available at 25 cycle*. 

tt6.0 watt* in field winding, balance in amplifier winding

brown éiàctnoni/C amplifiers*
Amplify a d-c or a-c microvolt input signal suffi
ciently to drive one field of a two-phase balancing 
motor. Brown amplifiers have extremely low stray 
pickup, excellent stability, adjustable sensitivity 
and fast response. Proved in thousands of Elec- 
troniK instruments.

•Th« sole of thi* d«vic« do«* not carry with it a lic«n*« under any of our combination 
patent* covering apparatus in which thi* device may be u*ed.

SELECT FROM THESE BASIC MODELS
Nemiaal 

Gale
Siasitlvtty 

(Mlcreveltt)
Nemiaal lapat Impedi»« 

(Ohms)
1 x 10* 4.0 370, 1400, 50,000
4x10* 1.0 370, 2500

12 x 10* 0.4 2500
40 x 10* 0.1 1400

POWER SUPPLY OPTIONAL FEATURES
115 v. 60 cycles (fused thermocouple burn
power line) out protection;(b) with.
O• x io nnn out desensitizing adjust- 
2 ¿° ?a’ mt° 12,000 ment, (c) parallel T
sensitivity feedback, id) velocity
Continuously variable d«"“PinK- special con- 
screwdriver adjustment. cables and plugs.
Recessed slot protects U) without tubes, 
setting shields, and converter,
MOUNTING (8) for 25 cycles, (h)
Operation unaffected by 220-110 volt trans
mounting position formers.

For additional details, call your nearby Honeywell field 
engineer. He’s as near as your phone.
Minneapolis-Honeywell, Wayne and Windrim Avenues, 
Philadelphia 44, Pa.

Honeywell
Maivwm

WRITE IN 24 ON READER-SERVICE CARD
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DESIGN FOR BETTER WIRE TERMINATING
NIEDAMP PATCHBOARD TECHNIQUE

AMPLok MULTIPLE CONNECTOI

A-MP

(RITE INWRITE IN 380 ON READER-SERVICE CARD
follow-up operations in cases

WRITE IN 379 ON READER-SERVICE CARD

WRITE IN 381 ON READER-SERVICE CARD

(B) AM 
loose lea

(moving conductors and moving magnets). But 
nobody really has tackled this problem.

during » 
solid oi 
self reta

A-MP PATCHCORD PROGRAMMING 
SYSTEMS ANO PANELS offer tremen
dous versatility and flexibility. Ex
clusive feature of A-MP Systems is 
wiping action of pins against springs 
for clean contacts. A-MP Universal 
Patchcord Programming Systems and 
Panels are excellent for digital com
puters, data processing equipment and 
automatic test equipment. A-MP 
Shielded Patchcord Programming 
Systems and Panels are excellent for 
analog computers, telemetering equip
ment, test equipment and other low 
level applications where reliable shield
ing is required. Patchcords are made in 
a complete series for all programming 
requirements.

(A) AMI 
assure e 
friction i 
action.. 
of the p< 
board.. 
to wire i

(C) AM 
vent me 
solder di 
or offset 
semi-coi 
ping hei 
and thn 
by exa 
teristics
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complete reprogramming in seconds in 
airborne applications. The compact 
"240” System weighs 3% pounds and 
features 240 patchcord receptacles for 
maximum program combinations. It, 
too, features the exclusive wiping action 
to assure optimum electrical contact at 
all times.

Bulletin Number 58

SYSTEMS . . . offer

AMP-LOK CONNECTORS... are made 
in 3,6,9, or 12 circuit units... the most 
versatile multiple connectors available 
to the electronics industry. Self anchor
ingunits require no extra mounting parts 
for through-panel applications. All con
tacts are identical and self cleaning... 
recessed for safety. Finger grip engage
ment and disengagement of housing 
which is polarized to eliminate circuit 
error. AMP-lok will accommodate a 
wide range of panel thicknesses...may 
be color coded. AMP-lok may also be 
used with complete safety as a free 
hanging multiple connector.

Bulletin Number 45

proves positive.
In another field, for investigating effects of 

high altitudes or the pressures encountered in 
deep-sea diving, a useful device would be one 
measuring the nitrogen in exhaled air. The mass 
spectrometer would seem to suggest itself here. 
But its use is ruled out by the fact that nitrogen 
has a molecular weight of 28—and so does car
bon monoxide. Basal metabolism measurements 
still are crude; they depend on measuring the 
time it takes to inhale a known amount of oxygen 
and going on the assumption that all the exhaled 
air is carbon dioxide. How much oxygen is ex
haled, if any, remains unknown. ■ ■

Automatic Hospitals

Automation of hospitals also is on the “needed” 
list. Applications might be devised for routines 
followed at all stages from diagnosis to cure. 
Automation would prove particularly beneficial 
in the operating theater. For instance, a quick 
analysis of cells suspected of being malignant 
would permit the surgeon promptly to isolate 
and excise cancer while an operation is in prog
ress. This would eliminate the necessity for

Information concerning any 

termination problem zvill be 
forwarded on request. For literature 

on the above products, write, giving 

bulletin members desired, to:

Do Brains Emit Waves?

Many doctors would like to see proof that the 
human brain emits “waves.” The electroen
cephalograph, which measures voltage changes 
from electrodes on the head, does not prove the 
existence of such waves. But measurements with 
a detector placed a distance from the head, 
without physical contact, might constitute proof 
of wave emission.

An outstanding problem is electromechanical 
duplication of functions of the vital organs. That 
has been accomplished for the heart, permitting 
“dry field” operations during which the blood 
supply bypasses the heart. Similar apparatus is 
needed to perform functions of the liver and 
pancreas, organs which need rest to heal.

Another challenge is the need for development 
of transducers for measuring body conditions, 
thus simplifying diagnosis. One urgently re
quired is a transducer to indicate eyeball pres
sure without having to touch the eye. This would 
permit speedier and more accurate diagnosis of 
glaucoma, a hardening of the eyeball which 
blinds 150,000 Americans annually.

(C) A-MP TAPER TAB RECEPTACLES 
... accommodate flat tabs employing 
the taper key principle... feature 
standardized tapered section to fit 
relays, stepping switches, multiple 
connectors and other electronic com
ponents.

(A) A-MP "53" SERIES TAPER PINS 
... insulated solid, screw machined 
or uninsulated formed pins to mate 
with tapered receptacles. Both types 
provide noise-free, low resistance elec
trical characteristics.

(D) A-MP MINIATURE TAPER PIN RE
CEPTACLES . . . eliminate tedious and 
costly operations of soldering leads to 
miniature connectors. . use A-MP 
"37" Series Pins,

Bulletin Number 77

(B) A-MP “53” SERIES TAPER 
BLOCKS ... are available in either 
solid blocks or two piece blocks... 10 
or 20 cavity series... single or dual 
insert.



TERMINALS AND SPLICES

IN 382 ON READER-SERVICE CARDRITE

WRITE IN 384 ON READER-SERVICE CARD

WRITE IN 383 ON READER-SERVICE CARD
RO

(B) TERMASHIELD SHIELDED WIRE 
SPLICES join sections of shielded wire 
so that both the inner conductors and 
outer shields are firmly spliced, with 
the two effectively insulated They 
eliminate multi-stage assembly or 
soldering ... color coded for match
mating with application tooling and 
wire sizes. .

-
C

(C) TERMASHIELD 7MM SHIELDED 
CABLE FERRULES permanently 
ground shielded high tension cables 
... prevent wire damage during attach
ment... won't loosen or vibrate to 
cause poor ground or rf noise... re 
move danger of sparking... offer easy, 
four-step attachment... seat precisely 
into applicable joints.

Bulletin Number 24

(A) TERMASHIELD SHIELDED WIRE 
FERRULES . . . assure positive ground
ing of wire shield ... eliminate solder, 
danger of burning insulation and un
certain attachment. . . feature one- 
piece construction . . . accommodate 
one or more grounding wires.

SPECIFY
NTED CIRCUIT TECHNIQUE

CMiFi nrn widf PonmirTS

B

(A) AMP-EDGE TERMINALS . . . 
assure excellent electrical contact with 
friction grippage and positive wiping 
action... apply easily to any section 
of the perimeter of the printed circuit 
board... reduce cost of application 
to wire conductor and to board.

(B) AMPIn TERMINALS ... eliminate 
loose leads during solder-dip operation 
...promote good capillary action 
during solder dipping... accommodate 
solid or stranded conductors... are 
self retaining and self-aligning.

(C) AMP COMPONENT TIPS ... pre
vent movement of components during 
solder dipping cycle... permit bridging 
or offsetting of components... protect 
semi-conductor leads from solder dip
ping heat... eliminate need for eyelets 
and thru-plating on two-sided boards, 
by excellent solder wicking charac
teristics and uniform solder deposit 

Bulletin Number 81

/ A-MP products and engineering assistance are
owned subsidiaries in: Canada • England •

ZTRONIC DESIGN • January 7, 1959

(A) STRATO-THERM TERMINALS AND 
SPLICES ... for high temperature and 
heat resistant requirements... accom
modate a wide range of wire sizes either 
solid or stranded or both... with or 
without fully circumferential wire in
sulation support as desired.

(B) CERTI-SEAL MOISTURE PROOF 
WINDOW SPLICES ... seal out vapors 
and fluids even at altitude to assure 
dry splice... accommodate over 100 
insulation thicknesses... resist heavy 
vibration and shock.

(C) OTHER A-MP TERMINALS AND 
SPLICES . . . designed for the most 
diverse circuitry requirements... strin
gently tested for corrosion resistance, 
vibration resistance, conductivity and 
long life... ideal for all types of elec
tronic equipment.

Bulletin Number 37

available through wholly- 
France • Holland • Japan

Basic Research, Inventions Needed
There are many areas where engineers are vir 
tually stymied. One is underwater communica
tions and underwater detection.

Sonar has apparently gone as far as it can 
using today’s known techniques. Use of high 
frecpiency systems show some promise but sub
marines are small and lif requires large equip
ment and large power supplies.

The latest “Inventions Wanted by the Armed 
Forces’ bulletin poses the following challenges: 
a man-made “electric eel’ to power underwater 
cable repeater amplifiers, a small acoustic trans
ducer to detect signals as low as 5 cps.

At the other end of the spectrum, receivers 
sensitive in the 9-14 micron region with a re
sponse time of a few microsec and more sensi
tive, narrow-band infra red devices arc needed. 
The general need for better infra cells is well 
known; just what is needed is not known. \s 
some engineers put it, the biggest challenge in 
infra red is to overcome the security bottleiMTk 
so that information can be more readily dis
seminated. ■ ■

Our Thanks
We sincerely thank the following persons, and 

the several who preferred to remain anonymous, 
for their help in preparing this report.
R. L. Mattingly, Bell Telephone Laboratories
Dr. Joseph Vogelman, Rome Air Development Center 
Dr. V. Van Praag, Packard Bell Computer Corp. 
Richard Whelan, Hycon Eastern, Inc.
Dr. George L. Haller, General Electric Co.
Dr. V. Wouk, Beta Electric Company
P. K. McElroy, General Radio Company 
Louis Kahn, Aerovox Company 
J E. May, Jr., Bell Telephone Laboratories 
Dr. David Van Meter, Melpar, Inc.
Dr. Urner Liddel, National Institutes of Health 
Charles C. Doersam, Sperry Gyroscope Company 
L. Gardenhire, Radiation, Inc.
L. Thomas, Navy Bureau of Ships
C. W. North, Martin Co.
J. Berliner, Rome Air Development Center
Carl Berkley, Rockefeller Institute for 

Medical Research
William Thurston, General Radio Company 
P. S. Darnell, Bell Telephone Laboratories 
J. E. Ward, Servomechanisms Laboratory, MIT 
Henry P. Birmingham, U.S. Naval Research 

Laboratory
W. Jarva, Filtron Company, Inc.
Max Astrachan, Air Force Institute of Technology
W. H. Huggins, Johns Hopkins University
Dr. V. K. Zworkyn, Rockefeller Institute for

Medical Research
David Kiem, Sperry Gyroscope Company 
H. K. Ishler, Lansdale Tube Co., Philco Corp. 
Dr. Colin Bowness, Raytheon Manufacturing Co. 
Theodore Saad, Sage Laboratories 
Dr. Arthur Uhlir, Microwave Associates 
Richard Smedes, Sperry Gyroscope Company 
William Sichak, ITT Laboratories 
Paul Lighty, ITT Laboratories
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DESIGN FOR BETTER WIRE TERMINATING
(moving conductors and moving magnets). But 
nobody really has tackled this problem.

Do Brains Emit Waves?

Many doctors would like to see proof that the 
human brain emits “waves.” The electroen
cephalograph, which measures voltage changes 
from electrodes on the head, does not prove the 
existence of such waves. But measurements with 
a detector placed a distance from the head, 
without physical contact, might constitute proof 
of wave emission.

An outstanding problem is electromechanical 
duplication of functions of the vital organs. That 
has been accomplished for the heart, permitting 
“dry field” operations during which the blood 
supply bypasses the heart. Similar apparatus is 
needed to perform functions of the liver and 
pancreas, organs which need rest to heal.

Another challenge is the need for development 
of transducers for measuring body conditions, 
thus simplifying diagnosis. One urgently re
quired is a transducer to indicate eyeball pres- 
sure without having to touch the eye. This would 
permit speedier and more accurate diagnosis of 
glaucoma, a hardening of the eyeball which 
blinds 150,000 Americans annually.

Automatic Hospitals

Automation of hospitals also is on the “needed” 
list. Applications might be devised for routines 
followed at all stages from diagnosis to cure. 
Automation would prove particularly beneficial 
in the operating theater. For instance, a quick 
analysis of cells suspected of being malignant 
would permit the surgeon promptly to isolate 
and excise cancer while an operation is in prog
ress. This would eliminate the necessity for 
follow-up operations in cases where the biopsy 
proves positive.

In another field, for investigating effects of 
high altitudes or the pressures encountered in 
deep-sea diving, a useful device would be one 
measuring the nitrogen in exhaled air. The mass 
spectrometer would seem to suggest itself here. 
But its use is ruled out by the fact that nitrogen 
has a molecular weight of 28—and so does car
bon monoxide. Basal metabolism measurements 
still are crude; they depend on measuring the 
time it takes to inhale a known amount of oxygen 
and going on the assumption that all the exhaled 
air is carbon dioxide. How much oxygen is ex
haled, if any, remains unknown. ■ ■
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AMP PATCHBOARD TECHNIQUE

(A) A-MP "53" SERIES TAPER PINS 
...insulated solid, screw machined 
or uninsulated formed pins to mate 
with tapered receptacles. Both types 
provide noise-free, low resistance elec
trical characteristics.

(B) A-MP "53” SERIES TAPER 
BLOCKS ... are available in either 
solid blocks or two piece blocks... 10 
or 20 cavity series... single or dual 
insert.

(C) A-MP TAPER TAB RECEPTACLES 
... accommodate flat tabs employing 
the taper key principle... feature 
standardized tapered section to fit 
relays, stepping switches, multiple 
connectors and other electronic com 
ponents.

(D) A-MP MINIATURE TAPER PIN RE
CEPTACLES . . . eliminate tedious and 
costly operations of soldering leads to 
miniature connectors, use A-MP 
“37” Series Pins.

Bulletin Number 7Ÿ

WRITE IN 379 ON READER-SERVICE CARD

AMP-Lok MULTIPLE Ci

A-MP PATCHCORD PROGRAMMING 
SYSTEMS AND PANELS offer tremen
dous versatility and flexibility. Ex
clusive feature of A-MP Systems is 
wiping action of pins against springs 
for clean contacts. A-MP Universal 
Patchcord Programming Systems and 
Panels are excellent for digital com
puters, data processing equipment and 
automatic test equipment. A-MP 
Shielded Patchcord Programming 
Systems and Panels are excellent for 
analog computers, telemetering equip
ment, test equipment and other low 
level applications where reliable shield
ing is required. Patchcords are made in 
a complete series for all programming 
requirements.

A-MP “240” SYSTEMS . . . offer 
complete reprogramming in seconds in 
airborne applications. The compact 
“240” System weighs 3% pounds and 
features 240 patchcord receptacles for 
maximum program combinations. It, 
Too, features the exclusive wiping action 
to assure optimum electrical contact at 
all times.

Bulletin Number 58

WRITE IN 380 ON READER-SERVICE CARD

Information concerning any 

termination problem will be 

forwarded on request. For literature 

on the above products, ivrite, giving 

bulletin numbers desired, to:

AMP-LOK CONNECTORS... are made 
in 3,6,9, or 12 circuit units... the most 
versatile multiple connectors available 
to the electronics industry. Self anchor
ing units require no extra mounting parts 
for through-panel applications. All con
tacts are identical and self cleaning... 
recessed for safety. Finger grip engage
ment and disengagement of housing 
which is polarized to eliminate circuit 
error. AMP-lok will accommodate a 
wide range of panel thicknesses...may 
be color coded. AMP-lok may also be 
used with complete safety as a free 
hanging multiple connector.

Bulletin Number 15

WRITE IN 381 ON READER-SERVICE CARD

AMP Incorporated
GENERAL OFFICES: HARRISBURG, PENNSYLVANIA^ ?
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SPECIFYTECHNIQUES
PRINTED CIRCUIT TECHNIQUE

cuirinrn u/idf PPnniirTQ

TERMINALS AND SPLICES

WRITE IN 382 ON READER-SERVICE CARD

WRITE IN 384 ON READER-SERVICE CARD

WRITE IN 383 ON READER-SERVICE CARD

available through wholly- 
France • Holland • Japan

engineering assistance are 
in: Canada • England •

(A) TERMASHIELD SHIELDED WIRE 
FERRULES . . assure positive ground
ing of wire shield ... eliminate solder, 
danger of burning insulation and un
certain attachment . , . feature one- 
piece construction . . . accommodate 
one or more grounding wires.

(B) TERMASHIELD SHIELDED WIRE 
SPLICES join sections of shielded wire 
so that both the inner conductors and 
outer shields are firmly spliced, with 
the two effectively insulated. They 
eliminate multi-stage assembly or 
soldering... color coded for match
mating with application tooling and 
wire sizes. .

(A) AMP-EDGE TERMINALS 
assure excellent electrical contact with 
friction grippage and positive wiping 
action... apply easily to any section 
of the perimeter of the printed circuit
board... reduce cost of application 
to wire conductor and to board.

/ A-MP products and 
owned subsidiaries

(C) TERMASHIELD 7MM SHIELDED 
CABLE FERRULES . permanently 
ground shielded high tension cables 
.. prevent wire damage during attach 

ment. . . won’t loosen or vibrate to 
cause poor ground or rf noise... re 
move danger of sparking . . offer easy, 
four-step attachment. seat precisely 
into applicable joints.

Bulletin Number 24

ELECTRONIC DESIGN • January 7, 1959

(B) AMPIn TERMINALS ... eliminate 
loose leads during solder-dip operation 
...promote* good capillary action 
during solder dipping... accommodate 
solid or stranded conductors... are 
self retaining and self-aligning.

(C) MP COMPONENT TIPS ... pre- 
vent movement of components during 
solder dipping cycle... permit bridging 
or offsetting of components... protect 
semi-conductor leads from solder dip
ping heat... eliminate need for eyelets 
and thru-piati ng on two-sided boards, 
by excellent solder wicking charac
teristics and uniform solder deposit 

Bulletin Number 81

(A) STRATO-THERM TERMINALS AND 
SPLICES ... for high temperature and 
heat resistant requirements... accom
modate a wide range of wire sizes either 
solid or stranded or both... with or 
without fully circumferential wire in
sulation support as desired.

(B) CERTI-SEAL MOISTURE PROOF 
WINDOW SPLICES ... seal out vapors 
and fluids even at altitude to assure 
dry splice... accommodate over 100 
insulation thicknesses... resist heavy 
vibration and shock.

(C) OTHER A MP TERMINALS AND 
SPLICES . . . designed for the most 
diverse circuitry requirements... strin
gently tested for corrosion resistance, 
vibration resistance, conductivity and 
long life... ideal for all types of elec
tronic equipment.

Bulletin Number 37

Basic Research, Inventions Needed 
There are many areas where engineers are vir
tually stymied. One is underwater communica
tions and underwater detection.

Sonar has apparently gone as far as it can 
using today’s known techniques. Use of high 
frequency systems show some promise but sub
marines are small and hf requires large equip
ment and large power supplies.

The latest “Inventions Wanted by the Armed 
Forces’’ bulletin poses the following challenges: 
a man-made “electric eel’ to power underwater 
cable repeater amplifiers, a small acoustic trans
ducer to detect signals as low as 5 cps.

At the other end of the spectrum, receivers 
sensitive in the 9-14 micron region with a re
sponse time of a few microsec and more sensi
tive, narrow-band infra red devices are needed. 
The general need for better infra cells is well 
known; just what is needed is not known. As 
some engineers put it, the biggest challenge in 
infra red is to overcome the security bottleneck 
so that information can be more readily dis
seminated. ■ ■

Our Thanks
We sincerely thank the following persons, and 

the several who preferred to remain anonymous, 
for their help in preparing this report.
R. L. Mattingly, Bell Telephone Laboratories
Dr. Joseph Vogelman, Rome Air Development Center 
Dr. V. Van Praag, Packard Bell Computer Corp.
Richard Whelan, Hycon Eastern, Inc.
Dr. George L. Haller, General Electric Co.
Dr. V. Wouk, Beta Electric Company
P. K. McElroy, General Radio Company
Louis Kahn, Aerovox Company
J. E. May, Jr., Bell Telephone Laboratories 
Dr. David Van Meter, Melpar, Inc.
Dr. Urner Liddel, National Institutes of Health 
Charles C. Doersam, Sperry Gyroscope Company
L. Gardenhire, Radiation, Inc.
L. Thomas, Navy Bureau of Ships
C. W. North, Martin Co.
J. Berliner, Rome Air Development Center
Carl Berkley, Rockefeller Institute for 

Medical Research
William Thurston, General Radio Company
P. S. Darnell, Bell Telephone Laboratories
J. E. Ward, Servomechanisms Laboratory, MIT
Henry P. Birmingham, U.S. Naval Research 

Laboratory
W. Jarva, Filtron Company, Inc.
Max Astrachan, Air Force Institute of Technology
W. H. Huggins, Johns Hopkins University
Dr. V. K. Zworkyn, Rockefeller Institute for

Medical Research
David Kiem, Sperry Gyroscope Company 
H. K. ishler, Lansdale Tube Co., Philco Corp. 
Dr. Colin Bowness, Raytheon Manufacturing Co.
Theodore Saad, Sage Laboratories
Dr. Arthur Uhlir, Microwave Associates
Richard Smedes, Sperry Gyroscope Company
William Sichak, ITT Laboratories 
Paul Llghty, ITT Laboratories



GUARDIAN
e

in electromagnetic control began more than 
twenty-six years ago when Guardian be
came dedicated to the control of maximum 
power in minimum space. Here you see pre
ferred standards of micro-miniature, sub
miniature and miniature control of today's 
aircraft, missiles and electrical industries.

Series 1005 <
Micro-Miniature 

Control
L W. W D. ’’/fa* 

(maximum)

3 Amp Double Pole, Double Throw. Meets 
or surpasses requirements for all specifi
cations of MIL-R-25018 and MIL-R-5757C. 
No exceptions. Contact Rating: 3 Amps at 
125° C. per MIL-R-25018; 2 Amps at 125° 
C. per MIL-R-25018 and MIL-R-5757C 
Hermetically sealed. Specify plug-in or 
solder hooks.
$5.90 each in lots of one thousand units

Lo.b. Chicago, DI.

Series 2005 
Sub-Miniature Control 

L 2%* W. Ufa* D. Ufa* 
(maximum)

5 Amp 6 Pole, 
Double Throw. Meets or

exceeds MIL-R-6106B andMIL-R-5757C. 
Built to withstand 100 G shock. Vibra
tion resistance is 10 G minimum from 75 
to 2000 c.p.s. in all mounting planes. 
All contacts rated at 5 Amps 24 to 30 v. 
D.C., resistive load. Operates with volt
age variations as low as 16 v. at 25° C., 

ambient. .

<
'udJuZe. for circulars giving complete specifications

GUARDIAN^1 ELECTRIC 
MANUFACTURING COMPANY

1622-A W. WALNUT STREET. CHICAGO 12. ILLINOIS
WRITE IN 26 ON READER-SERVICE CARD
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Series 3205
Miniature Control
L. 2’/i* W. F’/fa* D. Ufa 

(maximum)

10 Amp 4 Pole, Double Throw aircraft and 
missile relay uses same size envelope as 
AN 3304 (4 P.D.T. 3 Amp relay) and is 
approximately the same weight. Designed 
to meet and exceed test requirements of 
MIL-R-6106B, Class B. Meets minimum 
current requirements of military specifi-

Microwave Test Instruments

Test Sets—Part III

Different types o£ microwave instruments 
were described in the first part. Signal gen
erators were taken up in Part II. They were 
classified into different types and described 
both as a source of signal power and as an 
accessory to supply a calibrated signal for 
companion purposes.

Microwave test sets are now taken up. Such 
accessory units as microwave attenuators, im
pedance matching devices, termination and 
directional couplers are also described.

David Fidelman
Roslyn Heights, N.Y.

THE MOST common type of test set consists 
of a signal generator, a power meter and a 

frequency meter. The power and frequency 
meter section can be used both to monitor the 
output of the signal generator itself, for greater 
accuracy, and to measure external signals.

A block diagram of a microwave test set is 
shown in Fig. 1. The signal generator uses a 
klystron oscillator, of the type described in Part 
II, coupled to the load through a calibrated at
tenuator. The generator usually has some form 
of internal modulation available.

Power is measured by a thermistor bridge in 
conjunction with a calibrated attenuator. An ab
sorption type wavemeter is used to indicate fre
quency. A suitable switching arrangement se
lects the specific functions of the units. The 
block diagram shows a typical microwave test 
set, although there may be differences in the de
sign and the features included in different units. 
Some include a spectrum analyzer, which in cer
tain units can also be used as a synchroscope.

Since the test set includes a power meter and 
a frequency meter, it can be used without acces
sory equipment for a number of different types 
of measurements. Such measurements include:

measurements of receiver sensitivity; selectivity 
measurements; transmitter tuning and power 
level measurements; measurement of external 
microwave power or frequency; signal-to-noise 
ratio; antenna gain; and transmission line charac
teristics. Test sets are especially useful in testing 
of complete radar, fire control, or beacon sys
tems, and in field-testing of microwave relay sta-

WAVEGUIDE 
SWITCH

PM.

OSC. CAL. 
ATTEN.

POWER SET CAL. 
ATTEN.

EXT.

MOD.

POWER 
OUT

POWER 
IN F.M

MOO. 0UTlt
TO SYSTEM 

UNDER TEST

Fig. 1. Basic block diagram of a typical microwave 
test set.
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Table 8. Common Microwave Test Sets

Manufacturer Model 
No.

Signal Generator Power Meter Frequency Meter

Frequency 
Range Power Output Modulation Range Accuracy Range Accuracy Price

Other Features; 
General Comments

Amerac, Inc. 1000 900-4600 me 
(using 20 separate 

oscillators)

Up to 2 kw pulse 
(0.001 duty cycle)

Int: Pulse Output power 
of unit

— Covers individual 
ranges

*0.5% — Supplies high power output; power 
meter measures average power and 
chart used to convert peak power

Telerad Mfg. Co. TSG-147D 8500-9600 me — 7 to —85 dbm Int: cw, fm 
Ext: Pulse

4-7 to 4- 30 dbm *1.5db 8470-9630 me — — Output power continuously variable; 
accurate to *1.5 db

Espey Mfg. Corp. 385 8500-9600 me — 42 to —83 dbm Int: fm 
Ext: Pulsed

4-7 to 4-30 dbm — 8500 to 9600 me *2 me — Output power continuously variable 
by attenuator accurate to * 1 db

General Communi
cation Co.

CBX 8500-9600 me —7 to —85 dbm Int: cw, fm 
Ext: Pulsed

4-7 to -|-30 dbm *2 db 8500 to 9600 me * 2.5 me — Output power continuously variable 
by attenuator accurate to *2 db

BHS 8500-9600 me — 7 to —85 dbm Int: cw, fm, Pulsed 
Ext: Pulsed

4-7 to 4-30 dbm *2 db 8500 to 9600 me *2.5 me — Contains internal pulse and delay 
generator; output continuously var
iable, accurate to *2 db

BDX 8500-9600 me 0 to — 105 dbm Int: cw, fm, Pulsed 
Ext: cw, fm, Pulsed

4-1 to 4-30 dbm *1.5 db 8500 to 9600 me * 1 me — More versatile and accurate than 1
Models CBX and BHS I

Hewlett-Packard

rity

623 B 5925-7725 me 
(in 3 ranges)

0 to —70 dbm Int: fm
Ext: Pulse, fm, 

square wave

— 6 to 4-3 dbm *1 db 5925-7725 me *0.1% $1750 Output continuously variable, accu- 1
rate to *2 db; unit supplied with 1
klystron for any one of the three 
operating ranges

624C 8500-10,000 me 0 to — 100 dbm Int: Pulse, fm 
Ext: Pulse, fm, 

square wave

— 6 to 4-28 dbm *1 db 8500 to 10,000 me *0.03% $2265 Output continuously variable, accu- 1
rate to *2 db 1

ver
nal Kearfott Co., Inc.
lise 
ac- 
ing 
ys-

W309-1B-2 5200-5900 me 20 MW max Int: cw, fm, Pulse 
square wave

0 to 4-33 dbm *2 db (same as frequency 
range of signal 

generator)

*0.05% — These units contain built in spectrum 1
analyzers with 3 inch CRT for dis- 1
play; output power of signal gen- 1
erator continuously variable; 1
See also under Spectron Analyzers 8

W109-2C-2 8500-10,000 me 20 MW max

W509-1B-2 15,500-17,000 me 10 MW max

>ta-
New London

—, Instrument Co.
mJ

TS-155C/UP 2700-3400 me 
(in 3 ranges)

— 20 to —100 dbm Int: Pulsed Up to 200 mw — — — — Does not have frequency meter; 1
contains internal pulse and delay 1
generator; output power continu- 1
ously variable I

1 I

Polarad Electronics 
TN Corp.

SG-1218 12,400-17,500 me — 10 to —90 dbm Int: cw, square wave 
Ext: Pulse, fm

4-1 Oto '4 30 dbm *2 db 12,400-17,500 me *20 me $4330 Output power continuously variable. I
accurate to *2 db

i__ Sperry Gyroscope
M Co.

ave 
i »

59 ELECTRONIC DEJ

38A 8500-9600 me — 42 to —85 dbm Int: cw, fm 
Ext: Pulse

4-7 to -|-30 dbm *1.5 dbm 8500-9600 me *2.5 me — Output power continuously variable ■

590 2700-3550 me 4-3 to — 100 dbm Int: cw, fm, Pulse 4-5 to 4-30 dbm *1 db 2700-3550 me * 1 me — These units contain built in spectrum 1
analyzers which can also be used as ■
synchroscopes; contain internal pulse ■

570

>IGN • J<

8500-10,000 me

anuary Z, 19'

4-3 to —100 dbm

59

Int: cw, fm, Pulse 4-5 to 4-30 dbm *1.5 db 8470-10,500 me *3.5 me and delay generators; output power H
continuously variable, calibrated I
from —5 to —100 dbm, accurate H
*1 db I

37 I



Rugged, Reliable

Higher capacity
actual size

No dead break

Attenuators

323

526

WRITE FOR MORE DETAILS

4216 W. Lake Street Chicago 24, Illinois

READER-SERVICE CARDWRITE IN 27 ON

consistent, close-tolerance mounting 
in single or ganged set-ups

TELEPHONE: VAN BUREN 6-3100 
TWX NO. CG-1400

tions and communications equipment, as well as 
general tests.

super long life model available with 
limited overtravel

wide range standard actuators available 
in leafs, toggles, pushbuttons, etc.

long, long mechanical life 
2J6 million cycles

rugged, durable high temperature and 
impact resistant case

$$$ELECTROSNAP CORPORATION 

SWITCH DIVISION

Base Size....................
Weight........................
Contact ...................... 
Operating Force........ 
Pretravel...................... 
Contact Pressure. . . . 
Overtravel..................  
Movement Differential 
Release Force.............. 
Mechanical Life..........  
Ambient Temperature 
Terminals....................
Electrical Life Rating. .

longer electrical life than switches 
twice its size ........ 526” long, .250" wide, .323 ’ high 

............................... 16 grams (.057 oz.) 
. SPDT, fine silver std. (others to order) 

........................ 200. grams (7.05 oz.) max. 
............................................  approx. .010" 
..................................50 grams (1.76 oz.) 
.....................................................005" min. 
....................................................003" max. 
.................................... 30 grams (1.06 oz.) 
....................... 2,500,000. cycles, approx 
. -65° to 4-250°F. std. (350° to order)

solder standard (spade type available) 
6 amps, 125/250 VAC, 30 VDC resistive 

3 5 amps, 30 VDC inductive sea level 
3.0 amps, 30 VDC inductive 50,000 ft. 
2.5 amps, 30 VDC inductive 100,000 ft.

Many microwave measurements require at
tenuation of the power in a transmission system. 
Attenuators may be used: as standards in power 
and attenuation measurements; as a means of ex
tending the range of available equipment; to 
vary signal level by a known amount; to reduce 
the power level of available sources; for isolating 
different parts of the setup from one another; 
and for many other purposes which arise in the 
course of making microwave measurements. 
There are, in general, two different types of at
tenuators for use at microwave frequencies: the 
waveguide-beyond-cutoff type, and the dissipa
tive type.

The waveguide-beyond-cutoff attenuators 
make use of the exponential attenuation charac
teristic of a waveguide below its cutoff fre
quency, and have excellent accuracy and sta
bility characteristics. Their prime advantages:

The rate of attenuation is known analytically 
and can be calculated to a high degree of accu
racy.

The power level at which they operate is not 
limited by the heat dissipation of a resistive ele
ment. Because of the latter characteristic, they 
are useful in coupling from the output of a high- 
level microwave generator.

Accessory Units

The equipment and units listed in Tables 9, 
10, and 11 are not strictly microwave test instru
ments, but are rather accessory units used in 
most measurement setups. These units include: 
microwave attenuators (both fixed and variable); 
impedance matching devices; terminations; and 
directional couplers. Since they are primarily 
measurement accessories, their characteristics are 
not listed in the same detail as the major types 
of microwave test instruments. The listing is pri
marily one of manufacturers and of the different 
types of units which they manufacture as stock 
items. There are other manufacturers of many 
of these various types of units, but the listing 
has arbitrarily been restricted to manufacturers 
of test instruments listed in other tables in this 
series.

Since there are such a wide variety of acces
sory units, having only slight differences in char
acteristics, they are simply listed by type of unit 
and frequency band for which they are used. 
Thus, a single manufacturer may make a series 
of fixed attenuators having 3, 6, 10 and 20 db at
tenuation in each frequency band from L to E 
band. These are listed only by frequency bands, 
and any further information should be obtained 
from the individual manufacturers.

no dead break—perfect for super 
sensitive applications

high repeatability—only one moving 
part besides button

extreme small size—may be ganged 
in minimum space



Il right connections for

Table 9. Microwave Attenuator

Ask for data file IC and presto, you’ll have it
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purpose calibrated variable attenuators 
are useful for power level adjustments 
and applications where the attenuation 
need not be accurately known, or need 
not be known. Precision calibrated at
tenuators are designed for applications 
requiring a highly accurate and reliable 
knowledge of attenuation.

The more widely used type of at
tenuator makes use of a resistive strip in
serted into the waveguide (or coaxial 
line) to absorb part of the power. The re
sistive element may be inserted into the 
waveguide in a number of different ways. 
In fixed attenuators, the amount of inser
tion and position of the element are fixed. 
Variable attenuators may be either the 
flap or the vane type. In the flap atten
uator, a resistive strip is inserted in the 
broad face of the waveguide, and the 
amount of attenuation is varied by chang
ing the amount of the strip insertion. The 
more accurate calibrated attenuators 
make use of a resistive vane whose posi
tion or orientation in the waveguide can 
be precisely varied. Dissipative types of 
attenuators are generally designed for 
maximum average input power of the 
order of 1 to 2 w.

Fixed attenuators are generally avail
able in attenuation values of 3 to 40 db, 
and are particularly useful in applica
tions requiring a fixed accurately known 
attenuation, for reducing the power flow
ing in a waveguide system, for reducing 
reflections of loads or sources, or for iso
lating parts of a waveguide system. Vari
able attenuators have ranges of 0 db to 
about 50 db maximum, depending upon 
the type. Uncalibrated and general-

Impedance Matching Devices

Impedance matching devices are used 
in microwave measurements for correct
ing discontinuities or “flattening” wave
guide systems, as wTell as to match loads, 
terminations, bolometer mounts or an
tennas to the characteristic admittance 
of the waveguide.

Slide-screw tuners consist of a wave
guide slotted section upon which is 
mounted an adjustable probe whose posi
tion and depth of insertion can be varied. 
They are useful in determining experi
mentally the position and magnitude of 
matching structures required in wave
guide systems. E-H tuners consist of a 
straight section of waveguide to which 
series and shunt tuning arms with mov
able short circuits are attached. They are 
particularly useful when low power leak
age and high powrer handling capacity 
are required. Phase shifters provide ac
curate, controllable phase variation, and

The Deutsch Company
7000 Avalon Boulevard • Loa Angeles 3, Calif.

AMAZING 
PERFORMANCE

temperature extremes of from to 250 F

Inside the DM9700 shell is the secret
Voltage Rating

Current
Contact Resistance 9.7 millivolts @ 7 5 amps
Meets or exceeds requirements of MIL C 5015C

physical shocks up to 100 G's; and^arp 
unaffected by altitude pressure variations

Deutsch miniature plugs take the guesswork 
out of your application. Like magic, they withstand

Flashover 2,500 V DC and 
2,000 V @ 60 CPS (AC RMS) 
7.5 amps @ 2 volts AC

Electrical wizards can get the inside information 
on these 3, 7, 12, 19, 27, 37, and 61 contact 
Deutsch miniature plugs —and their stellar 
partners, the DM9600 series miniature push pull 
receptacles and DM5600 series miniature 
hermetic receptacles —just as quick as a wink.

The hand can be quicker than the eye with 
Deutsch DM9700 series miniature push-pull plugs 
These master performers, with the exclusive 
Deutsch ball lock couplir g ring, simply push in 
for positive lock and seal . . . pull back for 
instant disconnect.
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Manufactura* Fixed 
attenuator.

Variable attenuators

Uncalibrated
Calife'uied 

general purpose
Calibrated precision 

or high-stability

Admittance-Namco Corp. X, coax X — X

Amaror Inr. S,C,XN,XB,X,KU,K,V,M S,C,XN,XB,X,KU,K,V,M — —

B J Electronics — — 10-3000 me —

De Marnay-Benardi all bands from S to E S.C.J.H X.KU 18.0 to 90 kmc all bands S to E

Diamond Antenna * 
Microwave Corp

S,C,XN,XB,X,KU,K,V, 
coax

S,C»XN,XB,X,KUfK'V, 
coax X.KU, coax S,C,SN,SB,X,KU,K,V

F-R Machine Works, Inc. L,S,C,XN,XB,X,KU all bands L to E — all bands L to E

General Radio Co- coax coax coax —

Hewlett-Packard Co. S,C,XN,XB,X,KU,K,V — S,C,XN,XB,X,KU,K,V S,C,XN,XB,X,KU,K,V

Lieco, Ine. — all bands S to E — all bands S to E

Microwave Associates, Inc. 1 .XB X,KU,K,V,M X,KU,K,V» X,KU,K,V,M —

Nardo Microwave Corp all bands S to E; coox all bands S to E coax S,C,XN,XB,X,KU

Polarad

1

• \ — coax —

Polytechnic Research * Dev X, coax XNXK.VAA X^A, coax S,C,XN,XB,X,KU,K,V

Padiatior Inc — — coax —

Radio Corp, of America coax — — —

Radar Design Corp. coax — — —

Sivers Lab — X —

Sperry Gyroscope Co. X X.KU.V X —

Waveline, Inc. S,C,XN^B,X,KU,K,V S,C,XN,XB,X,KU S,C,XN)XB,X,KU S,C,XN,XB,X,KU,K,V

Weinschel Engineering S, coax — — —

Roger White - - S,C,XN,X,KU,K, coax -



YOU RS
AND NEW

TION, KNOW-HOW, 
IO ELECTRONICS KNOWLEDGE

Bigness has everything in the world to do with 
it when, each year, The IRE National Con
vention and The Radio Engineering Show is 
planned for you. Industries are only as big as 
you men who make them. And you have 
created a colossus that requires a Coliseum to 
show itself.

THE IRE NATIONAL CONVENTION
Waldorf-Astoria Hotel

AND THE RADIO ENGINEERING SHOW
Coliseum, New York City

MARCH

25-26

THE INSTITUTE OF RADIO ENGINEERS
1 EAST 79th STREET, NEW YORK 21, N. Y.

(’orne to see, to hear and to learn. Whatever 
your special interests—equipment, component 
parts, instruments or production—these 800 
exhibits representing 80% of your industry’s 
productive capacity are an Inspiration in 
Radio Electronics that will take you further 
along your personal path of progress.

are useful in measurement of transmission, at
tenuation and impedance in microwave systems, 
in introducing differential phase shift, and in 
otherwise studying the design of microwave sys
tems and antennas. Adjustable shorts consist of a 
section of waveguide containing a movable short
circuiting plunger, and are useful for introducing 
a variable element in waveguide systems.

Directional Couplers

A directional coupler extracts a small amount 
of energy from a waveguide system. It consists 
of a main waveguide which is inserted in the 
system, with another waveguide section coupled 
to it. The important characteristics of direc
tional couplers are the coupling factor which 
may range from 3 db to 30 db and the direc
tivity which is generally at least 20 to 40 db.

Directional couplers are either of the cross
guide or the multi-hole type. The former con
sists of two waveguide sections Joined at right 
angles across their broad faces. The latter con
sists of two parallel Joined waveguides coupled 
together through a series of holes in their com
mon wall. The multi-hole type has better cou
pling and directivity characteristics, while the 
cross-guide type is useful in applications which 
do not require the precision of the multi-hole 
coupler.

Directional couplers are useful for extracting 
a known fraction of the power flowing in a trans
mission line, or for introducing power into a line 
without disturbing its characteristics. They are 
used in measuring and monitoring power and 
frequency, mixing signals, isolating signal sources 
or wavemeters, and a variety of other applica
tions requiring the connection of auxiliary 
equipment to a transmission line. Because of 
their directional characteristics, they are ex
tremely useful in measuring reflections in wave
guide systems.

Terminations

Terminations are used for absorbing the power 
in a microwave system, and are designed to ab
sorb virtually all the power and assure a low 
SWR. They consist of a section of waveguide 
containing a tapered dissipative element which 
absorbs the power. Low-power terminations (up 
to 2 w average power) and high-power termina
tions (up to 600 w average power in some bands) 
are commercially available in all the microwave 
band.

A moving load consists of a section of wave
guide in which is mounted a sliding tapered 
low-reflection load, and permits the accurate de
termination of the reflection coefficient of the 
termination itself. Standard reflections are pre
cision loads used to set up exact reflections for 
standardizing SWR measurement setups.
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+60+20

Fairchild’s Sub-Miniature Rate Gyro Has
FULLY CONTROLLED DAMPING

OTHER FAIRCHILD OUTSTANDING CHARACTERISTICS
OUTPUT

LINEAR IH

NULLMOTOR

WRITE TO DEPT. 22ED

COMPONENTS DIVISION

CONTROLS CORPORATION
BLACK BOX

Potentiometers • Gyros • Pressure Transducers • Accelerometers

WRITE IN 30 ON READER-SERVICE CARD

RELIABILITY 
INSIDE

6 volts 400 cps, 
phase sensitive 
0 1% to half scale 
3.5% to full scale 
15 to 40 mv total 
depending upon 
maximum rate 
and damping.

INPUT RATES 
(Full Scale) 
SIZE & WEIGHT

±20 to ±800 
degree/second 
i*;/16"dia. x 2" long 
— 2 ounces
2 or 3 phase;
6.3V or 26V AC

The tabulation of accessories as attenuators, impedance matching devices, termina
tions and directional couplers are restricted to manufacturers of test Instruments 
mentioned in other tables in this series.
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Only Fairchild's Rate Gyro—has uniform, constant damping 
for any required percentage of critical within ±15% and over 
the entire operating temperature range of —40° to +200 F. 
This is accomplished by varying the damping area, using the 
damping medium as a sensing device which vanes with tem
perature changes.

TAKES 100 g’s OF SHOCK
Only Fairchild’s Miniature Rate Gyro takes 100 g’s of shock 
and 15 g’s at 2000 cps vibration even at rates as low as 20’ 
per second. This high shock resistance is due in part to 
Fairchild’s exclusive design feature which does not require 
the torsion bar to act as a supporting medium.

225 Park Avenue 6111 E Washington Blvd 
Hicksville LINY Los Angeles. Cal

+ 100 ___ +140 +180 +200 + 220

FAIRCHILD ■
RG-100 RATE GYRO J

Table 10. Impedance matching Devices

Manufacturer olid*-screw loners E-H tuners Adjustable shorts Phot» ihifteri Stub tuners

Admittance'Namco Corp X X X -
coax tingle, double, 

triple it.ib

O« Mornay-Bonardi -
all bandi tram 

StoE
oli bands from 

StoE
all bandi from 

Sto E
all bands from 

StoE

Diamond Antenna * 
Microwave Corp L,S,C,XN,XB,X,KU S,C,XN^B,X,KU,K,V

L,5,C,XN^B,X,KU,K.
V, coax - coax double «tub

F-R Machine Works, Inc L,S,C,XN,XB,X,KU all bandi S to E bandi L lo E — coax double ttub

General Radio Co. — — coax — coax

Hewlett Packard Co. S,C,XN,XB,X,KU,K,V X,KU,K,V S,C,XN,XB,X,KU,K,V XN,X,KU —

Lioco, Inc. — all bandi 5 to E all bandi 5 to E - —

Micro wave Associates, Inc — X,KU,K,V,M X,KU,K,V,M — V.M

Narda Microwave Corp. L,S,C,XN,XB,X,KU all bandi S to E all bandi S lo E C^N,XB,X,KU coax

Polytechnic Research * Dov. S,C,XN,XB,X KU,K,V,M — — coax double itub

Radar Design Corp — — S,C,XN,XB,X,KU,K — coax double itub

Sierra Electronic Corp. — — — XB,X coax double ttub

Sivers Lab. S,C,XN,XB,X KU - S,C,XN,XB,X,KU -
coax tingle, double, 

triple itub

Sperry Gyroscope Co - - C XN,X,KU,K, coax S.C.X
S,C,XN,XB,X, coax, 

double, triple ttub

Waveline. Inc — S,C,XN,XB,X,KU,K,V S,C.XN,XB,X,KU,K,V S,C,X,K XN,XB,X,KU,K,V

Weinschel Engineering — — — - coax double itub

Table 11. Terminations and Directional Couplers

Manufacturer

Terminations Directional couplers

Moving loads
Standard 

reflections
Low or medium 

power terminations
High-power 
terminations Cross -guide Multi-hole

Admittance-Namco Corp. coax — X, coox — X, coax —

Alrtron Inc. — — — S,C,XN,XB,X,KU K,V — —

Amerac, Inc. - -
S,C,XN,XB,X,KU,K, 

V,M C,XN,X - S,C,XN,XB,X,KU

Bird Electronic Corp. — — — to 3300 mt — —

Bogart Mfg Corp. — — — L,S,C,XN,XB.X L,S,C,XN,XB,X S

California Technical Industries — X — — — X

Chemalloy Electronics - - -
L,S,C.XN,XB,X,KU,K,V, 

and coax - -

Cubic Corp. — — — to 6000 me — —

De Mornay-Bonardi all bands from StoE — all bands from StoE all bands from StoE all bands from StoE —

Diamond Antenna A 
Microwave

S,C,XN.XB,X,KU,K, 
V, coax -

L,S,C,XN,XB,X,KU,K, 
V, coax - L

S,C,XN,XB,X,KV,K. 
VM

F-R Machine Works, Inc. L,S,C,XN,XB.X.KU, 
K,V

S,C,XN,XB,K.KU, 
K,V all bands from L to E - X

S,C^(N^B^,KU, 
K,V

General Radio Co. coax — coax — coax —

Hewlett-Packard Co. S,C,XN,SB,X,KU,K,V X S,C,XN,XB,X,KU,K,V SX S,C,XN,XB,X S,C,XN^B,XJCU,K,V

M C. Jonas Co. - — — coax — COGA

Lieco, Inc. - - all bands L to E all bands L to E
S,C,XN,XB.X,KU,K, 

V, coax S,C,XN,XB,XtKU,K,V

Microwave Associates, Inc — — L,X,KU,K,V,M L,S,C,XB,X,KU,K,VJAi I X,KU,K,V,M

Narda Microwave Corp. all bands L to E, coa x S,C,XN,XB,X,KU all bands L to E, coa* L,S,C,XN,XB,XXU, coax L,S,C,XN,XB,X,KU all bands StoE; coa*

Polytechnic Research * Dov - —
S,C,XN,XB,X,KU,K,V, 

M, coax - - S,C,XN,XB,X,KU

Radar Design Corp S,C,XN,XB,X,KU,K; 
coax coax S,C,XN,X,KU,K, coax -

S,C,SN,X,KU,K,V, 
coax SC,XN,X,KU

Sierra Electronrr Corp. — — coax XB, coax — coax

Sivers Lab — — S,C,XN,XB,X,KU — S,C,XN,XB,X,KU —

Sperry Gyroscope Co. X -
S,C,XN,X,KU,K,V, 

coax S,C,XN,XB,X S,C,XN,XB,X,KU,K,V V, coax

Telerod Mfg Corp. — — — — all bonds all bands

Wavoline, Inc. SC,XN,XBX,KU,K,V — S,C,XN,XB,X,KU,K,V C,XN,XB,X,KU S,C,XN.XB,X,KU,K,V C,XN,XB^,K,V

Weinschel Engineering — — coax — — —
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UAP CAN COOL
EVERYTHING

including the mouse!
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TI 2N559 mesa transistor offers high switching 
speeds, high alpha cutoff frequency along with high 
collector dissipation. (Opposite)

toi
10

in missiles

42

UNITED AIRCRAFT PRODUCTS, INC 
1116 BOLANDER AVENUE, DAYTON, OHIO
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The achievement chart proves UAP’s extensive experience and ability in 
designing and building electronic cooling systems, components and flow 
control devices. Whether your electronic cooling problem involves airframe, 
guidance, propulsion or ground control equipment, UAP has the technical 
know-how to solve it! Call your UAP Contractual Engineering Office today! 

CALIFORNIA, Burbank VI 9-4236 OHIO, Dayton.............................BA 4-3841
NEW YORK, New York....MU 7-1283 CANADA, Montreal...........ME 1-4396

Switching 
Transistor

FOR THE first time a mesa transistor is in pro
duction that can reliably offer:

■ Switching speeds of 275 millimicrosec max 
total.

■ Alpha cutoff frequency of 250 me.
■ Collector dissipation in excess of 150 mw in 

free air.
■ Operating temperatures up to 100 C.
In our Design ’59—a challenge report else

where in this issue, such an advance in mesa 
techniques was predicted, it was not visualized 
as coming quite so soon. Although there are 
semiconductor devices with higher switching 
speeds, higher alpha cutoff frequencies or higher 
power capabilities, the TI 2N559 is the first tran
sistor to offer all three characteristics in a pack
age not very much bigger than the size of a 
small diamond. Tested for high reliability, it is 
designed for use in advanced missile and air
borne electronic circuitry.

Designed by Texas Instruments Inc., P. O. Box 
312, Dallas, Tex., the TI 2N559 is packaged in a 
miniature round-welded case less than half the 
size of the standard JETEC-outline TO-5 unit. 
The case is compatible with the 100-mil grid 
mounting system. Its germanium wafer is
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Setting the standards

other resistors
will be judged

lax

ire
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WRITE IN 32 ON READER-SERVICE CARD

A major resistor development for major 
military and commercial equipment producers

Write for Coldite 70-)- Resistor Bulletin. Samples 
for Approval Tests on request to quantity users. 
Prompt deliveries on small quantities from lead
ing distributors in many cities.

In MIL-R-ne Styles 
RC-2O 

< Va-watt!
RC-32 
(1-watt)
RC-42 

( 2-watts I
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BRUSHES for oil rotating electrical equipment • Custom Engineered CONTACTS • FIXED & VARIABLE RESISTORS • Snap A 
Slide SWITCHES • Ceramag^» Ferromagnetic CORES • IRON CORES • Ceramagnet'^ Ceramic PERMANENT MAGNETS 
VOLTAGE REGULATOR DISCS • POWER TUBE ANODES • and dozens of carbon, graphite and metal powder specialties

mounted directly on a gold header and the active 
area of the wafer is about the size of the diame
ter of one of the leads. High dissipation is ob
tained through direct contact between header 
and element consisting of just three materials— 
germanium, aluminum and gold.

The TI 2N559 has a switching range of 275 
inillimicrosec max total. The rise, storage and 
fall time was measured in a hard saturated cir
cuit with parasitic capacitance. Although it is 
rated at 100 C, all units are stabilized well above 
their rated junction operating point.

The 2N559 is produced by gaseous diffusion 
and high-vacuum techniques similar to those 
used for the 2N623 90-megacycle germanium 
transistors introduced by TI in March, 1958. This 
type1 of construction, called the '‘mesa’* configura
tion, provides the highest frequency response, 
switching speeds and power capabilities now at
tainable. These parameters, combined with high 
mechanical stamina to resist impact, acceleration 
and vibration, make the TI 2N559 well suited for 
military applications hi missile and airborne elec
tronics.

For more information about this mesa transis-’ 
tor, turn to Reader's Service Card and write in

FIXED COMPOSITION

RESISTORS



DESIGN FORUM

Many
Money-Saving Ideas

in this

FM TUNING UNIT

If it’s a TEFLON* product

R/M HAS IT OR
CAN MAKE IT!

SHIELD

brake Blocks

Industrial Rubber 
• Brake Linings 
» Bowling Balls

INTERLOCK
SUPPORT

CABINET
SLOT

SWITCH
SUPPORT

Fig. 2. Note use of chas
sis knockouts to support 
interlock and switch 
wafer. Chassis slides into 
slots along front panel 
for ease of assembly.

That's why you can depend on Ray- 
bestos-Manhattan to supply all your 
“Teflon” needs—stock items such as 
sheets, tubes, thin wall tubing, tape, 
rods and bondable “Teflon"—or custom 
fabricated parts or components made 
to your specifications.

R/M—one of the largest processors 
of “Teflon” powder—has been promi
nent in “Teflon” development from its 
introduction. Because of this long ex
perience, R/M can provide you with

Mechanical Savings

“Why spend money to chop metal out 
of a chassis and then spend more money 
to buy it back in the form of brackets 
and shields?”—This question was posed 
and then investigated by Seymour 
Napolin, chief engineer of Granco. His 
answer came in the form of knockout 
dies inserted during chassis fabrication

end of the band. This is cleverly accom
plished by Granco Products. Long Island 
City, N. Y.. by the use of chassis knock
outs bent up adjacent to the end turns of 
the rf and oscillator coils. During align
ment, the technician simply alters the 
spacing of the “shorted-turn” to obtain 
the proper inductance.

competent guidance in applying the 
unique properties of “Teflon” to your 
electronic design problems. And R/M's 
ample plant facilities assure you of the 
most suitable method of fabrication
extruding, molding or machining—to 
meet your particular design and quan
tity requirements.

Contact your nearest R/M district 
office whenever a question concerning 
“Teflon” arises. And write now for 
helpful descriptive literature.

*A Du Pont trademaik

Padders Eliminated

It s quite a trick, and a healthy saving, 
to eliminate padder capacitors or coil 
slugs necessary7 for alignment of the low

DOZENS of cost-saving features, both 
mechanical and electrical, were de

signed into this fm tuning assembly and 
receiver. Chassis knockouts serving as 
tuning pads are but one example. The 
unit represents the imaginative design 
thinking so essential today to meet the 
threat of the cheap foreign import mar
ket. Since hourly labor costs and com
ponent prices are continually7 moving 
upwards, savings were brought about by 
multipurpose use of parts, circuit sim
plification, and reduction of assembly 
time.

Clutch Facings • Laundry Pads and Covers • Industrial Adhesives

WRITE IN 33 ON READER-SERVICE CARD

RAYBESTOS-MANHATTAN, INC. 
PLASTIC PRODUCTS DIVISION FACTORIES: MANHEIM. PA.; PARAMOUNT. CALIF.

Contact your nearest R/M district office listed below for mure information or 
write to Plastic Products Division, Raybestos-Manhattan, Inc., Manheim, Pa 

BIRMINGHAM 1 • CHICAGO 31 • CLEVELAND 16 • DALLAS 26 • DENVER 16 • DETROIT 2 • HOUSTON 1 
LOS ANGELES 58 • MINNEAPOLIS 16 • NEW ORLEANS 17 • PASSAIC • PHILADELPHIA 3 

PITTSBURGH 22 • SAN FRANCISCO 5 • SEATTLE 4 • PETERBOROUGH. ONTARIO. CANADA

RAYBESTOS-MANHATTAN INC., Engineered Plastics • A oestos Textiles • Mechanical Packings 
Sintered Metal Products • Rubber Covered Equipment • Abrasive and Diamond Wheels



techniques

FAST? ... SEE SUPER-TEMP FIRST!NEED IT

* DuPont's TFE Resin

451959ELECTRONIC DESIGN • January 7,

wires, cables or tubing, order from Super-Temp. 
no one can deliver faster or produce higher quality 
insulated wires.
Super-Temp has consistently kept pace with the

Absolutely
TEFLON*

MAGNET WIRE 
LEAD WIRE 

MINIATURE CABLES 
JUMBO CABLES 
LACING CORDS 

TUBING 
SPECIALTY WIRE 

TEFLON TAPES

American Super-Temperature Wires, Inc.
20 West Canal Street, Winooski, Vermont • University 2-9636 
General Sales Office: 195 Nassau St. • Princeton, N. J. • Walnut 4-4450 

Agents in principal alactronic manufacturing anat
WRITE IN 34 ON READER-SERVICE CARD
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SHIELD

RF COIL

IF COIL

PLUNGER

FOR

TUNING CAPACITOR

TUNING

PADDER

DIELECTRIC 
TUBING

Fig. 1. Note dielectric tubes, chassis bulge-in” for circuit shielding, and “shorted-turn” adjacent 
to each coil. During alignment, 'shorted-turn” is adjusted for proper inductance.

OSCILLATOR
COIL

■ “Bulge-in” a section so as to magnet
ically shield the tuner input from the 
rest of the circuit.
■ Form a retaining grip for the tube 
shield, thereby eliminating the need for 
a special, more expensive socket.
■ Provide a bracket to hold the glass 
dielectric tubes.
■ Support the interlock assembly in the 
complete am-fm receiver.
■ Mount the am-fm selector switch 
wafer.

Simple Cabinet Assembly

Final assembly time is reduced to a 
minimum by having the cabinet molded 
as a two-piece assembly with slots or 
runners along the inner edge of both 
sections. The chassis is slid into the front 
panel runner and secured by means of a 
single screw, see Fig. 2. The rear section 
is then slipped along the chassis and the 
entire assembly is firmly fastened to
gether with one screw.

No Mess, No Fuss Dial Drive

Complicated drive pulleys, springs, 
and lengths of dial cord are not to be 
found in this unit. Instead, a simple 
lead-screw, direct-drive arrangement is 
used. Five complete revolutions of the 
drive gear covers the entire fm band 
with ample smoothness to separate even 
the closest of adjacent stations. A con
centric slot along the face of the driven 
gear allows sufficient pliability during 
gear teeth engagement so that backlash 
is eliminated without using close toler
ance parts. Dial scale figures are molded 
onto the driven gear thereby eliminating 
the need for a separate escutcheon plate.

If you’re “hung up” by slow deliveries on high temperature

of aircraft and missile design and can provide solutions to 
complex, high temperature wiring problems. Super-Temp’s wires, 
cables and tubing meet MIL specifications with wide margins 
of reliability.

Swelüue
WITH

Coaxial Tuning

Side-stepping the traditional variable 
capacitor, with its inherent disadvantages 
of large size and cost, microphonie and 
temperature-sensitive characteristics, and 
mechanical wiper noise, was the first

59

Send For 
Valuable 
NEW 64 

Page 
Catalog



LOW COEFFICIENT OF FRICTION

Fig. 3. (Below) Schematic diagram of tuning 
section. A single tube performs function of rf 
amplifier, oscillator, and mixer.

let your imagination 

run wild

FM ANT.

Vz I2DT8

—II—
50 mit

Cl 
15 ppt 
—II— 

N-750

L____

i10
2.2K

C2

N-80

EMRALON . .. Acheson's 
revolutionary new dispersion 
11 opens the door” to a host of 
“restricted” applications

Five years in development, ‘EMRALON’ surface coat
ings now make possible the application of Du Pont 
Tetrafluoroethylene (TFE) to heat sensitive materials 
such as aluminum, rubber, wood and plastic. Applied 
by spray, these versatile resin-bonded lubricating films 
exhibit the low-friction properties of the TFE pig
ment together with the durability of their specially- 
selected binders. Thus, hundreds of potential uses 
which heretofore were impractical because of the high 
fusing temperature of other processes, can now be re
considered as workable applications.
First in the Acheson family of TFE dispersions is 
‘EMRALON* 310,* employing a phenolic binder. Re
quiring a one-hour cure at only 300°F., it provides an 
unparalleled combination of low-friction coefficient, 
toughness, flexibility, adhesion and corrosion resist
ance. Substrates even more sensitive to temperature, 
or those where a bake cure is not practical, can be 
coated with ‘EMRALON’ 320f air-drying counter
part to ‘EMRALON’ 310.
Evaluate ‘EMRALON’ 310 or 320 in your plant and 
be among the first to “open the door” to new design 
possibilities. Send for an introductory package com
plete with data sheet. Enough to coat 5,000 sq. in. of 
surface is yours for $4.25 prepaid ($4.50 west of the 
Rockies). Write today.

move by Granco. Instead, coaxial tuning, 
using the travel of a metallic plunger in 
a low-loss glass dielectric tube, was 
adopted. Cylindrical end sleeves on the 
glass tube act as plates of a capacitor; 
their relative spacing determines the 
minimum capacity. Capacitance is in
creased as the plunger is inserted into 
the tube to apply greater coupling be
tween end sleeves, see Fig. 1.

Acheson Colloids Company
Port Huron, Michigan

Gentlemen: Your new 'EMRALON' surface coatings suggest themselves as 
possibilities for a current design problem. Send an introductory package 
to me promptly.

MAY BE APPLIED TO 
HEAT-SENSITIVE MATERIAL

IDEAL FOR LIGHT LOAD MECHANISMS

»‘EMRALON’ 310 Is manufactured under exclusive license troni F..T. du Pont de Nemours & Co. (Tne.) 
under U. S. Patent 2.825,706. Not licensed for use or for sale for use In providing electrical Insulation.

»‘EMRALON’ 320 — Patent applied for

Many Advantages Offered

Since the glass cylinders and metallic 
plungers can be machined with a high 
degree of accuracy at nominal cost, a 
close fit can be obtained with resultant 
absence of microphonics. Noise prob
lems are nonexistent since mechanical 
wiper contact is not involved. Use of a 
low temperature-coefficient glass mater
ial provides excellent stability charac
teristics. Size is substantially reduced.

The tuning element for the unit covers 
88-108 me, the standard fm band. By 
altering the dielectric tube and coil 
structure, operation up to 1200 me is 
possible for uhf tuners and test equip
ment.

□ EMRALON' 310 (bake type) 
□ EMRALON' 320 (air-dry) 
Q Bill me on Order No

0 Check enclosed
□ Please have your service 

engineer call:

NAME: TITLE:

COMPANY:

ADDRESS:

CITY: STATE:

APPLICATION:

ACHESON Colloids Company 
PORT HURON, MICHIGAN

A division of Acheson Industries, Inc.
Also Acheson Industries (Europe) Ltd. and affiliates, London, England

ON READER-SERVICE CARD

Simple, One-Tube Circuit

One tube, double-triode tuners are not 
new in fm and TV design. However, use 
of conventional L-C circuits cannot 
achieve the optimum gain and stability 
demanded and compromise performance

WRITE IN 35
ELECTRONIC DESIGN • January 7, 1959
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B IF OUTPUT

MIGHTY MIDGETS BY EL-MENCO INCLUDE

THE ELECTRO MOTIVE MFG. CO., INC
WILLIMANTIC CONNECTICUT

4759 ELECTRONIC DESIGN • January .7, 1959

El-Menco 
El-Menco

El-Menco 
El-Menco

WRITE TO EL-MENCO for latest bulletin and 
samples on Ceramic Disc Capacitors . . . the 
Mighty Midgets with EXTRA Ruggedness and 
Stamina.
Superior Features of El-Menco Ceramic Disc 
Capacitors . . .
• Working V.D.C. 500 . . . available also in 1,000 
working volts and 2,000 test volts D.C. per E.I.A. 
specs. RS-165.

C2

-80

Arco Electronics, Ine., 64 White St., New York 13, N. Y.
Exclusive Supplier To Jobbers and Distributors in the U.S. and Canada

WRITE IN 36 ON READER-SERVICE CARD

• Wax impregnated with low-loss phenolic coating.
• Flat design assures reduced self-inductance.
• Insulation resistance far exceeds the 10,000 
megohm minimum requirements.
• Available with straight leads l’Z|” minimum. 
Or manufactured with crimped leads for printed 
circuit applications.

Manufacturer* off El-Menco Capacitor*

a molded mica* dipped mica o mica trimmer O dipped paper 
o tubular paper o ceramic o silvered mi:a films • ceramic discs

*l<M**n -
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must be accepted. Coaxial tuning, with 
a higher effective circuit Q due to the 
low-loss dielectric, provides superior 
tuner gain with excellent oscillator sta
bility in this unit. Frequency drift after 
several hours is less than 20 kc from 
initial power application eliminating the 
necessity for a complex and costly afc 
system.

The first triode section of the 12DT8 
is a grounded-grip rf amplifier, plate 
tuned with one section of the coaxial 
assembly. The amplified rf output is 
capacitively coupled to the grid of the 
combination mixer-oscillator triode, as 
shown in Fig. 3. To eliminate the 
annoying “pulling” effect generally en
countered in fm receivers, balanced- 
bridge oscillator design was selected. 
Oscillator coupling back to the rf plate 
coil takes place through capacitors Cl 
and C2; since their signals are 180 deg 
out of phase, cancellation results and 
interaction is at a minimum. Oscillator 
tuning is varied by plunger movement 
in the second section of the coaxial as
sembly.

While the “gimmicks” outlined have a 
strong bearing in consumer product de
sign where economy is a prime requisite, 
the ideas may be applied where compact 
space and unit simplicity are mandatory. 
Re-evaluation of existing equipment may 
well result in substantial cost and size 
reduction. ■ ■

call on ErjIlEncD for capacitors
.with provedfperformance anduality!

CERAMIC DISC CAPACITORS
with TEST-PROVED RELIABILITY!

In the field of capacitors, the name of El-Menco stands head and shoulders 
above all others. Its ceramic disc capacitors dominate in quality ... in 
performance ... in creative engineering . . . are unmatched for high Q value, 
high insulation resistance, high dielectric strength.

TC — Temperature Compensating—for resonant circuit application.
TS — Temperature Stable — designed for applications where a minimum capaci

tance change with temperature is required.
SS—Semi-Stable — general purpose with stability.

GP—General Purpose — for bypassing, coupling or filtering applications . . . 
space saving, provide high capacity in relation to size.

EL-MENCO CERAMIC DISC CAPACITORS MEET OR EXCEED E.I.A. SPECS. RS-198.

LOOK TO THE LEADER . . . LOOK TO EL-MENCO . . . for capacitors to serve all your needs. 
Investigate, too. El Menco Dur-Mica Capacitors, the longest-living capacitors ever made.

EIIUercd



Rotating
Magnets

Close
Switches
Rapidly

maximum n

TUNG-SOL

WRITE IN 38 ON READER-SERVICE CARD

6528 tung-sol 
Chatham 

MADE IN U&.A

TUNG SÔI 

CHATHA«
MADE IW V s A

ign problem, contact us 
e whatever assistance we

HIGH-SPEED, low-torque switching is 
achieved by placing a number of small ce

ramic magnets on a rotor and allowing them to 
rotate past sealed magnetic switches in this new 
switch type. Switches can operate as high as 250 
closures per sec with appreciable contact bounce 
at 120 closures per sec with no contact bounce. 
Current ratings as high as 3 amps at 120 v ac are 
available.

Designed by Summers and Mills, Inc., 911 W. 
Commerce St., Dallas 8, Tex., the switch, con
taining 12 magnets, can be used to step a 30 deg 
stepper motor to produce economical torque 
amplification. Closures of the magnetic switches 
actuate the stepper motor providing intermittent 
unidirectional high level follow-up torque at the 
output of the motor. Had nine magnets been used 
the follow-up torque would have been at three- 
fourths synchronous speed. Ways are available 
to make* the follow-up bidirectional.

The switch can be also used for mounting pur
poses. In Fig. 1 an operational switch is coupled 
by bevel gears to the output shaft of a ball disc 
integrator. The integrator reads the area of a 
curve plotted on the front side of the recorder. 
The operational switch closes ten times for each 
rotation of the output shaft and for each ten 
square inches of area. The switch closures are 
used to operate a ‘kick pen and to plot the 
integrand as a series of pips alongside the curve. 
By the simple expedient of making one of the

heater versions available on most types. All embody 
sturdy construction features that contribute to overall 
ruggedness and long hours of heavy-duty operation.

Compare the ratings below against your particular 
application! If you desire complete data sheets . . .

Types include the new 100 Watters, 7241 and 7242. 
medium mu or low mu-high current. 12 or 26 Volt

Tung-Sol/Chatham power triode family 
covers every series regulator need I

can. Just write: Tung-Sol Electric Inc., Newark 4. N. J.. 
Commercial Engineering Offices: Bloomfield and Liv
ingston. N. J., Culver City, Calif., Melrose Park, Ill,

Now designers can specify a premium quality Tung-Sol/ 
Chatham tube for all series regulator sockets. I ung- 
Sol/Chatham's family of power triodes — the first 
designed and produced specially for series regulator 
service — meets all design requirements and assures

CHATHAM 
m*m rN m s *

TYPICAL VALUES

Total Plate 
Current

Range of Tube 
Voltage Drop

Minimum 
Tube Drop

Grid Voltage 
Swing

200 ma 80 v 45 v 20 v
400 65 70 10
600 80 70 13

PERTINENT CHARACTERISTICS PER TUBE

Max. Plate 
Current

Max. Plate 
Voltage MU Gm 

... .......
280 275 5.5 28,000 umhos
600 400 9.0 74,000 umhos
900 400 9.0 111,000 umhos

TUBE TYPES BY PLATE DISSIPATION RATINGS

Total Plate 
Dissipation 26 to 30 W 60 W 100 W

6AS7G, 6082
6080WA, 7105

6336A
6394A 7241

5998 6528 7242



WESTON RESISTORS: STANDARDS OF STABILITY IN SCIENCE AND INDUSTRY

FULL 4 WATTS 
AT 40 C

FULLS WATTS 
AT 70 °C

The rotating magnets, attracting the con
tact arm, close the switch rapidly.

magnets of double width every tenth pip is of 
double width, thus providing easy counting of 
the area accumulated between any two points 
on the curve.

For more information about this low-torque 
switch, turn to Readers Service Card and circle 
103.

Fig. 1. Low-torque switch coupled by bevel 
gears to the output shaft of a ball-disc integra
tor. A—ball-disc integrator; B—operational 
switch; C—motion converting cam.

CD 2
2 WATTS 

AT IOO°C

FuLy
model 
9855-4-

LL/a watt at I25°c
FULLWATT AT l5O°C

60 so 100 120 I«

DEGREES centigrade

RESENTS THE

0&S “MISSILE-LINE
The new “Missile-Line" of Weston Vamistor® type 
metal film resistors is truly a major step in miniatur
ization. An inert gas—sealed within the hollow body 
of the resistors—permits rating increases that make 
all existing resistor specs obsolete. Because of the 
exceptional performance of these resistors at high 
ambient temperatures, the series has been named 
the "Missile-Line.”

For example: a resistor the size of the former 
’/^-watt-at-125°C unit can now dissipate I full watt 
at 125°C—with less than 0.5% change in 1000 hour 
load life test. This RN-70 size resistor will outper
form any existing RN-75 size. Likewise, the RN-65

FULL I WATT FU at 125°C

at 150 °C

180 200

size unit will outperform any existing RN-70 size.
Resistance ranges have also been extended. The 

range of Model 9854 (red curve above): 100 ohms 
through 2 megohms. Model 9855-4 (black): 100 
ohms through 500 K.

For further information about these revolution
ary Vamistors, contact your local Weston represen
tative ... or write to Weston Instruments, Division 
of Daystrom, Inc., Newark 12, N. J. In Canada: 
Daystrom Ltd., 840 Caledonia Rd., Toronto 10. 
Ont. Export: Daystrom Infl. 100 Empire St., 
Newark 12, N. J.

WESTON
WRITE IN 39 ON READER-SERVICE CARD
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Digita,l

MODEL 
400B

■VT'VM
±0.1% comparative accuracy 

0 to 1000 V ac or de

Franklin’s all-electronic Model 400B pro
vides a new standard of dependable, 
repeatable accuracy. In comparing one 
measurement against a reference, the 400B 
gives an accuracy of better than ±0.1 %. For 
example, it will measure the voltage differ
ence between several 7.5 V batteries, with 
an accuracy of better than ±0.0075 V.
Available for rack or table mounting.
Request Data Sheet 40B. OEM request Data 
Sheet 31A also.

BRIEF SPECIFICATIONS

D-C RANGE 
0 to 10, 100, 
and 1000 V.

ABSOLUTE ACCURACY ±0.3%, 0 to 10 
volt rang«; ±0.5%, all other ranges.

INPUT IMPEDANCE 20 megohms.

A-C RANGE 
0 to 10, 100, 
and 1000 V.

ABSOLUTE ACCURACY ±1%, all 
ranges (at 60 cps and voltages greater 
than 0.5 V).

FREQUENCY RESPONSE ±0.5 db, 50 
cps to 100 KC.

INPUT IMPEDANCE 20 meghoms 
shunted by 200 mmf.

OHMS RANGE ABSOLUTE ACCURACY ±0.2% all 
0 to 10 K, ranges.
100 K, and

1 meg.

COMPARATIVE ACCURACY ±0.1%, all ranges.

BRIDGEPORT PENNA

WRITE IN 40 ON READER-SERVICE CARD

NEW PRODUCTS
Covering all new products that might gener
ally be specified by an electronics engineer 
engaged in the design of original equipment.

PANEL METERS

Measuring 1-1/2 in. sq., these meters are accurate to within 2%. They have a front zero adjustment 
and a scale length of 1-3/4 in. Units are available from 100 jia. And, using an external shunt, they 
can be rated at over 5 amp. As self-contained rectifier types, they can be used as voltmeters up to 300 v.

Hoyt Electrical Instrument Works, Inc., Dept. ED, 42 Carleton St., Cambridge 42, Mass.
WRITE IN 41 ON READER-SERVICE CARD

THERMAL SWITCH

This thermal switch is normally open and non- 
repetitive. After switching it maintains a closed 
circuit regardless of subsequent temperature | 
changes. Current rating is 5 amp, ac or de con- < 
tinuous duty. Maximum working voltage is 220 v.
Called the MiniTherm, it is available for switch- । 
ing temperatures of 150, 175, 200, 225, 250, 275, . ;
300, 325, and 500 F. Accuracy is ±2%. Applica- ] 
tions include operation of power devices and j
telemetering. t

MiniTec, Dept. ED, 5423 Delaware Ave., Los
Angeles 41, Calif. I

WRITE IN 42 ON READER-SERVICE CARD
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binary coded decimal and deci
mal outputs are externally avail
able to permit driving printers 
and tape punches.)

FFrife today for descriptive literature or demonstration. 5725 Kearny Villa Road, San Diego 11, California
WRITE IN 45 ON READER-SERVICE CARD
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DC digital voltmeter 
offers maximum reliability...

0.01 % accuracy... 
single-plane readout... and 

many other advanced features

Four ranges: 0.000 to 1.599; 00.00 to 15.99; 000.0 to 159.9; 
0000. to 1000 volts (manual ranging and polarity)... No 
moving parts... Digital in-line readout... 70 millisecond 
conversion time... Adjustable display time... Input com
pletely floating and isolated... 0.1 % of full scale accuracy 
... Direct voltage conversion circuit.. .Wide range of models 

kin tel’s Model 801A all-electronic digital voltmeter meas
ures DC from 0.001 to 1000 volts with 0.1% of full scale 
accuracy... and in less than 1/10 second, presents the 
measured voltage clearly on an in-line digital readout that 
even unskilled personnel can read with ease. Direct voltage 
measurement by successive approximation provides accu
racy and sensitivity previously obtainable only in delicate, 
complex and expensive instruments. Extremely stable opera
tion-continuous calibration against an internal reference 
(Input impedance of the Mode! 801A is 20.000 ohms per 
volt. The Model 802A. priced at $1460, has an input imped
ance of 10 megohms on all ranges. In other models, the

These preformed epoxies permit uniformity of 
appearance and performance in seals and bonds. 
They are premolded, or precut, to the exact 
shape, and formulated to flow and cure at speci
fied temperature requirements. Filmex, Series 
800-D, comes in sheet or film form. It ranges in 
thickness from 0.0015 to 0.02 in. Pressex, Series 
800-C, is made from prepressing of epoxies in 
powder form. They range in thickness from 0.02 
in. up. Use of a Pressex preform is shown in the 
photograph. The catalyst or hardening agent is 
embodied in the preforms. Both materials have 
excellent storage characteristics and shelf life.

Mansol Ceramics Co., Dept. ED, 140 Little St., 
Belleville, N.J.

WRITE IN 43 ON READER-SERVICE CARD

The Model 40IB oilers four-digit display with automatic 
polarity indication and decimal placement...Measures .0001 
to 999.9 volts with 0.01% ±1 digit accuracy...Gain -¿-10 
and least digit sensitivity settings of . 1, 1, 10 mv... Aver
age reading time of one second... Continuous, automatic 
standard cell calibration... 10 megohms input impedance... 
Built-in printer drive... 10 times longer readout bulb life 
... No circuitry in readout for easy remote mounting... Extra 
long relay life assured by DC drive. Price: $2450.
kin tel manufactures an exceptionally complete line of 
digital instruments. These “digital building blocks” permit 
measurement of AC, ohms, ratios, and automatic scanning 
of multiple inputs. Preamplifiers increase digital voltmeter 
sensitivity to 1 microvolt DC and 10 microvolts AC. Buffers 
permit driving typewriters, tape punches and printers. Com
plete digital systems for data logging, missile checkout and 
production testing are also available. I he reliability and 
accuracy of these precision instruments are assured by 
kin tel’s experience in designing and manufacturing more 
than 10.000 “standard cel) accuracy” DC instruments. Sales 
and service are available nationwide, kin tel Engineering 
Representatives in all major cities.

All-electronic 
digital voltmeter 

measures millivolt to kilovolt 
with 0.1 % accuracy 

... costs only $1260

SYNCHRO RECEIVER

Designed for indicator applications, this size 10 
synchro receiver meets MIL-I-7057. Type 10
4085-19 has a —55 to +71 C ambient tempera
ture range. The unit has a 1 deg dynamic test 
accuracy and 5 sec damping. Internal damping is 
by rotor bar technique. Rotor moment of inertia 
is 2 gm-cm2, input voltage is 26 v, 400 cps and 
the output is 11.8 v.

John Oster Mfg. Co., Dept. ED, 1 Main St., 
Racine, Wis.
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NEW PRODUCTS

Blower Unit

For aircraft use

For ventilating and cooling air
craft enclosures and electronic 
equipment, the SK 1991 high alti
tude blower unit meets all environ
mental conditions of MIL-E-5272A. 
Also suited for ground and marine 
use, it is furnished with a fully en
closed, explosion proof aircraft 
motor rated at 1/3 hp and 27 v de. 
Air delivery is 500 cfm at a static 
pressure of 2.4 in. of water at 
65,000 ft. A 400 cps ac motor is 
optional.

The Torrington Mfg. Co., Dept. 
ED, Torrington, Conn.
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Silicon Transistors

High power

Rated at 2 and 5 amp, types 
WX1015 and WX1016 are high 
power npn silicon transistors for 
switching and amplifier use. They 
have a collector-to-emitter voltage 
range from 30 to 300 v and can 
switch up to 1 kw. Their respec
tive saturation resistances are 0.7 
and 0.5 ohms maximum. Up to 
150 C, they have small case-to- 
junction temperatures. In hermeti
cally sealed, stainless steel cases, 
they are designed for mounting on 
an external heat sink by a threaded 
stud. The units are 1-1/4 in. in di
ameter and 1-7/64 in. high.

Westinghouse Electric Corp., 
Dept. ED, P.O. Box 2099, Pitts
burgh 30, Pa.
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Write for free Anatherm technical bulletin
Broadway,

to 24 kc. accuracy isuvt Minn

WIRES

ANALAC (Class A-105 C) 
solderable magnet wire

NYFORM (Class A-105 C) 
high resistance to winding hazards

EPOXY (Class B-130 C) 
all-round compatibility

Anaconda Wire & Cable Co 
New York 4, New York.

Power Supply

Transistorized

PLAIN ENAMEL (Class A-105 Cl 
low-cost enameled magnet wire

formance and reliability from smaller and smaller 
equipment operating at higher and higher tem
peratures.

As a polyester magnet wire, Anatherm can be 
used equally successfully at any “hottest-spot ” tem
peratures over the range of 105 C to 155 C. If 
you’re on the spot about high-temperature magnet 
wire, ask the Man from Anaconda about Anatherm.

FROM ANACONDA...THIS WIDE VARIETY OF TOP-QUALITY MAGNET

Model M102 transistorized 
power supply provides an output 
of 0.5 to 30 v, continuously vari
able. Output current is 0 to 1 amp 
maximum. Regulation from 0 to 1 
amp is 0.6% or 50 mv, whichever is 
greater; from 0 to 250 ma it is 0.4% 
or 30 mv, whichever is greater. The 
unit is protected from load shorts 
by fuses in the output and line in
put leads. Stabilization is ±1% for 
line voltage variation of 105 to 
125 v, and ripple voltage is less 
than 10 mv.

Alto Scientific Co., Inc., Dept. 
ED, 855 Commercial St., Palo 
Alto, Calif.
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±0.025% full scale. With companion 
modular blocks, the unit can per
form many on-line computation 
functions such as scale factoring, 
linearization, and zero correction. 
It features compact, solid-state 
construction.

Radiation, Inc., Dept. ED, P.O. 
Box 37, Melbourne, Fla.
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VITROTEX (C css B-130 C) 
glass-insulated, high heat resistance

Analog-Digital Converter

Provides six selectable output codes

The Radicon converter, for use in 
modular data systems, converts 
analog information to digital, and 
digital to analog. It provides visual 
display and six selectable output 
codes compatible with most com
mercial digital computers. Opera
tion is asynchronous at word ratesSEE THE MAN FROM ANACONDA 

for ANATHERM MAGNET WIRE

Anatherm, Anaconda's Class 155 C polyester film- 
coated magnet wire is now available in single, 
heavy, triple and quadruple grades of round wires 
(sizes 8 through 46) and in a full range of sizes of 
squares and rectangulars. This is the first time a 
complete range of sizes and shapes has been offered 

in this type wire.
Fully tested for use at temperatures up to 155 C, 

Anatherm was also the first film-coated wire to meet 
the newly adopted AIEE 155 C (Class F) rating.

Anatherm gives you greater thermal stability- 
plus excellent abrasion-resistance, chemical stabil
ity and dielectric strength. Thus Anatherm is ideally 
suited for manufacturers seeking maximum per-
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EDISON SIZE 8 SERVO MOTOR

SPECIFICATIONS

sw

the art now from Edison,
coi

For more information, write for Bulletin #3046.

MODEL 250

55 LAKESIDE AVENUE, WEST ORANGE, N.J

EDISON SIZE 15 MOTOR 
GENERATOR MG-15001 11

UH 
me

EDISON GEAR HEADS 
SIZE 8 TO 18

Edison also manufactures a quality line of synchro control transformers, synchro 
transmitters, synchro receivers, synchro resolvers, and synchro differentials.

EDISON FACTORY OFFICES ARE LOCATED IN: PARK RIDGE. ILL.: DALLAS. TEX.: DAYTON. OHIO: SHERMAN OAKS. CALIF.

STANDARD AND CUSTOM- 
DESIGNED MINIATURE, 

HI-TEMP SERVO SYSTEMS 
AND COMPONENTS

NEW EDISON MINIATURE 
TIME DELAY RELAY-MODEL 250

SPECIFICATIONS:
1. Type of motor Two phase servo 

motor-tachometer generator
2. No load speed (min. RPM). 4500
3. Stalled torque (min. oz in.): 1.45
4. Power input to motor at stall

(nom. watts/phase): 6.5
5 Speed at max. power output (RPM) 2600
6. Torque at max. power output (oz. in.): .8
7. Theoretical acceleration at stall:

19,500 radians/sec.T
8. Time constant. 024 sec.

9. Power input to generator at stall 
(nom. watts): 5.4

10. Output volts al I' RPM (max. RMS) 0J3 
11. Output volts at 0 RPM (max. fund): .008
12. nutout volts per 1000 RPM- 3.1
13. Phase Shift: 4.5 degrees ± 1 degree 

lagging
14. Max. speed for linear output (RPMf 

5500
15. Duty: Continuous at stall
16. Government designation: MK12 Med. 0
17 Applicable specification MIL-S-17806

Transistorized 
Preamplifier

Low noise

One of the oldest names in relays 
continues to improve the state of

new miniature time delay relay 
specifically designed for missile 
and jet aircraft applications. This 
vibration resistant unit incorpo
rates many design features.

A. Edison Industries 
INSTRUMENT DIVISION

SPECIFICATIONS:
1. Virtual elimination of contact chatter up to 1500 cps at 10 g’s.
2. No resonance to 500 cps.
3. Ambient compensation between —65 C and 4-85°C . . 

operation at higher temperatures when necessary
4 Contacts rated for 1 ampere at 27.5V d-c or

3 amperes at 115 volts a-c.
5. Extra rigid construction for exceptionally high contact pressure.
6. Can be mounted in any position without affecting operating 

characteristics. 7-pin plug-in or solder hnok base.
7. Hermetically sealed

SPECIFICATIONS:
1. Type of motor. Two phase servo
2. No load speed (min. RPM): 6500
3. Stalled torque (min. oz. In.): 30
4. Power input at stall (nom. watts/phase): 3.1
5. Speed at max. power output (RPM)- 4000
6. Torque at max. power output (oz. In.): .18
7. Theoretical acceleration at stall: 20,600 radians/sec.*
8. Time constant: .036 sec
9. Duty: Intermittent at stall

The Edison Instrument Division is 
now offering design engineers an 
extensive line of miniature and 
subminiature Hi-Temp Servos 
Motors and Servo Components... 
in addition to a complete facility 
for custom designed units and 
servo sub-systems.
Precision production and rigid 
quality control inspection have 
made these “customized” com
ponents possible. In addition to 
these special units, Edison also 
manufactures an extensive line of 
standard servo motor and servo 
motor-generator combinations 
from size 8— up.

Low noise, transistorized pre
amplifier model TA-2 is designed 
mainly for use with low impedance 
infrared detectors such as indium 
antimonide cells and thermo
couples. It is also suitable for use 
with transducers with impedances 
from 5 to several thousand ohms. 
The unit has a maximum gain of 
about 100,(XX), frequency response 
from 5 cps to 10 kc, and noise equiv
alent resistance of 5 ohms. The 
amplifier package measures 2.75 x 
2.25 x 2.25 in.

Radiation Electronics Corp., 
Dept. ED. 8241 N. Kimball Ave., 
Skokie, Ill.
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Dry Air Supply

For electronic equipment

Providing clean air with a dew 
point of —100 F, the DASR-1030 
dry’ air supply is designed for elec
tronic equipment such as pres
surized waveguides and enclosed 
chambers. It supplies 30 psi dis
charge air at flow rates to 4 cu ft 
per min. A continuous duty, self
contained unit, the supply auto
matically reactivates itself. It has a 
weather-proof housing that is easily 
removed for servicing.

Wells Industries Corp., Dept. 
ED, 6880 Troost Ave., North Hol
lywood, Calif.
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CHARACTERISTICS STANDARD TOISON GEAR HEADS
Sise 1 10 11 IS 18
Pert Number
Pinion Dota 

Number of Teeth 
Diametral Pitch 
ProMuro Angle 
Pitch Diameter

12 
120
20* 
.1050"

♦ 0 
-0005

13
120
20’ 
.1013"

4-0 
-0005

13 
120
20 
.1033"

+ 0 
-.0005

15 
94 
20*
.1542" 

♦ 0 
-.0005

15
94
20 
1542°

4-0 
-.0005

Goar Ratio fa 
length "I"

Ratio *1" Ratio
17 0.750 31
42 0.812 93

104 1.003 230
2S3 1070 340
415 1.204 2521

1494 1.347 7545
3429 1.421 22,494

"L" Ratio
0.781 34
0.954 10«
1054 324
1.114 972
1.244 2914
1.409 4743
1.500 24,244

Ratio "I" Ratio
40 0.812 40

140 1.000 240
490 1.100 940

1715 1.142 3440
4000 1.320 15,340

21,000 1.487 41,440
73,500 1.400 245,740

Moment of Inertia 
GM CM* .01 .013 .02 .05 08
Maximum Running 
Torque in. ex. 15 IS 20 25 2S
Maximum Stall Torque 

in er 35 35 40 50 so
•reabdewn Torque 

in. at. 01 01 .012 .015 .018
Backlash maximum 30 30' 30 30' 30*
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These units can be “ganged” with up to 8 decks 
with slight mechanical modifications. 2 or 3 

poles per.deck may also be obtained as standard. 
Prototypes can be delivered within 2 weeks.

Automatic Cycling Switch
Generates pulses of 10 amp

«V -bAVEN- if & irw
524 West Mt. Pleasant Ave.
Route 10, Livingston, N. J.
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Suited for driving stepping 
motors, relays, or solenoid actua
tors, model 24 transistorized cycling 
switch generates current pulses of 
up to 10 amp. It is designed to 
operate from a nominal 28 v de and 
will deliver a 15 cps square wave 
of 28 v peak to peak. The unit has 
no contact arcing or bounce and 
operates under severe vibration. 
Sealed in a 1.5 in. diameter case, it 
weighs about 6 oz.

Crane Electronics Co., Dept. ED, 
4345 Hollister Ave., Santa Barbara, 
Calif.
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Switching Transistors

Dissipate up to 150 mw

In hermetically sealed, inverted 
base TO-5 packages, these pnp 
switching transistors offer heat dis
sipation up to 150 mw at 25 C. 
Type 2N404 has a collector to base 
voltage of —25 v, a junction tem
perature of —65 to 4-85 C, and 
controlled leakage current. Types 
2N425 through 2N428 have —30 v 
collector to base voltage, 150 mw 
power dissipation, and —65 to 
4-85 C junction temperature. All 
units pass MIL-T-19500A electrical, 
mechanical, and environmental 
tests.

Sylvania Electric Products Inc., 
Semiconductor Div., Dept. ED, 
Woburn, Mass.
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Occupying less than P/2 square inches of panel space, this Miniature Ceramic Switch nevertheless contains 
as many as 18 positions on a single wafer. And it’s rugged! Solid silver alloy contacts, 

rotors, and slip rings provide low and uniform contact resistance. Ceramic parts are silicone 
impregnated to function under extreme humidity. Sturdy solder terminals are supplied for wiring.

This miniature switch meets and exceeds the electrical and environmental requirements of Mil-Spec S-3786. 
Flashover voltage at 60 cycles is 1000 volts peak ... current carrying capacity is 2 amperes.

For guided missiles, airborne radar equipment, portable and mobile ground equipment... for any application 
that requires an extremely small and rugged switch, specify Daven’s Series M Miniature Ceramic Switches.

(ONC-DCCR «WITCH '

' «------------*
(TWO DECK SWITCH)

TODAY. MORE THAN EVER. THE DAVEN@ STANDS FOR DEPENDABILITY I
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Design better products withNEW PRODUCTS

DOW CORNING 200 FLUIDS
ASSURE ADDED RELIABILITY AT EXTREME TEMPERATURES

Generator

Pulse and square wave

Model PSG-1 pulse and square w ave generator 
is designed for frequencies of 1 cps to 1 me 
with pulse widths of 0.1 usee to 0.3 sec. The 
rise and fall time is 0.02 psec with a 10 v, 100 
ohm output, and 0.1 psec with a 50 v, 500 ohm 
output. Calibration accuracy is 2%.

Available for use with the PSG-1 is the model 
DG-1 double pulse adapter (shown above). It 
provides a variable, time-delayed second pulse 
of the same width and amplitude as the main 
pulse output.

Gruen Applied Science Labs, Inc., Dept. ED, 
60 Hempstead Ave., Hempstead, N.Y.
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DC Power Supply

Rated 5 ma at 120 v

For industrial and experimental applications, 
model 120-5-1 de power supply operates on a 
standard 115 v, 60 cps line and is rated 5 ma at 
120 kv. Output is delivered through a shielded 
polyethylene cable. In a steel cabinet 33.25 x 
21.5 x 61 in., the unit has a three range milham
meter and a three range kilovoltmeter, both with 
4.5 in. scales. Its ripple is less than 2% rms. 
Selenium rectifiers provide rectification, and plug
in internal connections are easily changed to re
verse polarity. For safety, the high voltage com
ponents are mounted in a metal frame and im
mersed in a tank filled with insulating oil. This 
tank is enclosed in a metal housing with the con
trol section mounted on its front panel. External 
interlocks are provided so that the high voltage is 
turned off and the output short-circuited when 
these circuits are open. The control of the unit 
is arranged to provide coarse and fine adjustment 
of the output voltage. Overload relays are set- 
table over the full range from 5% to 115% for both 
current and voltage.

Del Electronics Corp., Dept. ED, 521 Home
stead Ave., Mt. Vernon, N.Y.
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As a liquid dielectric and coolant for electronic components 
and assemblies, Dow Corning 200 Fluid aids miniaturization 
and makes higher temperature operation possible. For 
example, paper capacitors impregnated with 200 Fluid have 
almost constant capacitance over an extremely wide temper
ature range ... help assure reliable equipment performance. 
Heat stable electrical grade Dow Corning 200 Fluids show 
little change in electrical and physical properties over a wide 
range of frequencies and environmental conditions. Avail
able in 20, 50, 100, 500 and 1000 centistokes viscosity grades, 
they are finding growing use as a means of increasing the 
reliability of capacitors, transformers, filter networks and 
other electronic devices.

These miniature capacitors made by Gudeman 
Company for filter, by-pass and blocking serv
ice, are impregnated with silicone fluids to 
decrease electrical losses and increase permis
sible operating temperatures. Designed to meet 
all specifications of characteristic "K" MIL- 
C-25A, they have an operating temperature 
range of —55 to 125 C.

TYPICAL DIELECTRIC PROPERTIES 
OF 200 FLUID, 100 CSTK

Property —55C
Temperature 

23 C 200 C

Dielectric Constant,
1.0 kc$._______ 3.1 2.7 2.3
0 1 mcs. ______ 3.1 2.7 2.3

Dissipation Factor, 
1.0 kcs.......... .. J.0005 0.00004 0.001
0.1 mcs._______ 0.0002 0.00001 0.0003

Resistivity, ohm-cm_ 10x10” 2.0x10” 1.0x10”
Electric Strength, 

de, 20 mil gap 
v/mil _______ 700 650 550
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AiReseorch miniolure motors for B 52A Bombe'
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Silicone-glass laminates are 
easily molded into one-piece core 
and flange structures. Strong 
even at flange joints, they aite 
lightweight and moisture-resist
ant, retain excellent physical and 
dielectric properties at 250 C. 
Finished shapes are available 
from leading laminators.

Electronic "Package" on B-58 by Emerson Electric

ELECTRONIC DESIGN • January 7, .1959

Silastic® the Dow Corning silicone rubber, 
remains resilient from —70 to 250 C, has 
excellent dielectric strength and offers super
ior resistance to moisture, ozone, corona and 
corrosive atmospheres. Available in many 
forms, including molded parts, extrusions, 
tapes, sheets and pastes, Silastic is ideal for 
insulating, sealing and cushioning delicate 
electrical and electronic equipment.

SILICONE VARNISH MAKES MOTORS 
TOUGHER, MORE DEPENDABLE

ON
JAN

Shift Register Elements 

Need minimum driving power

SILICONE 
GLASS 

LAMINATES 
HAVE 

HIGH ARC 
RESISTANCE, 

STRENGTH

Power Supply

Provides constant de voltage

From a 115 v ac source, this small supply pro
vides a constant, calibrated de voltage. Its out
put stays within ±0.05% for ±20% voltage 
changes, and within ±0.0015% for each degree C 
of ambient change. Drift is ±0.08% for 10,000 
hr. Standard output is 1 v de at 2 ma into a 500 
ohm load.

The Hays Corp., Dept. ED, Michigan City,

Designed for missile applications, series 
V-27200 in-line solenoid valves have Teflon 
bubble-tight sealing and operate from —320 to 
+500 F. They can be used with cryogenic fluids, 
ethylene oxide, jet fuels, high pressure pneu
matics, liquefied gases, and hydraulic oils. Media 
contacts are made of Teflon, stainless steel, and 
nickel-plated steel. In various orifice sizes, units 
are available for operation from 750 to 4500 psi. 
Response is 15 msec, and voltage ranges are from 
18 to 30 v de. The units are 1.25 x 2.6 in. and 
come in two-way, three-way, and diverter config
urations. The coil bobbin assembly is inert gas 
welded, and the coil construction is potted in 
high temperature epoxy resin.

Valcor Engineering Corp., Dept. ED, 5370 
Carnegie Ave., Kenilworth, N.J.
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SILASTIC PROTECTS 
ELECTRONIC “PACKAGES

One 50 mw low voltage transistor will drive 
16 of these miniature core-transistor magnetic 
shift register elements in series. The units oper
ate from a 6 to 12 v unregulated power supply. 
In three ranges from 0 to 250 kc, they have a 
30 to 1 signal to noise ratio and occupy 0.39 
cu in. They last 40,000 hr.

Di-An Controls, Inc., Dept. ED. 40 Leon St., 
Boston 15, Mass.
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Solenoid Valves

For missile use

Dipped or impregnated with Dow Corning 
997 Varnish, the insulating components of 
motors, servos, generators, transformers and 
other assemblies are bonded into an inte
grated moisture resistant insulation system 
with high dielectric strength. This silicone 
varnish combined with other silicone com
ponents permits operating temperatures up 
to 250 C . . . protects against moisture, many 
chemicals and corrosive atmospheres.

WRITE IN 6? ON READER-SERVICE CARD



NEW PRODUCTS

smallest volume

number size
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ALL ELECTRONIC IN LINE READOUT 
CONTAINING TEN DIGITS “0” THRU 1

laboratory 
control center

SUPER
75 feet visibility

(1) Type 7153 
(BD206)

STANDARD
40 feet visibility

(2) Type 6844A
(3) Type B5023 

(BD204) 
Transistor 
Operation

Your Copy of Catalog 
105 Is available upon 
request.

h0.650"-M
1.080---- --

----- 1.350-------  
BULB DIAMETERS

(4) Type B5031 
Ultra Long Life

MINIATURE
20 feet visibility

(5) Type 7009 
(BD200S)

(6) Type B4021 
(BD244) 
Transistor 
Operation

RF Cable Connectors

75 and 95 ohm sizes

provide compact 
centralized

NIXIE TUBE EXCLUSIVE 

FEATURES

• ALL ELECTRONIC

• LOWEST COST

• LIGHTEST WEIGHT

• LOWEST POWER

• MOST READABLE FOR 

NUMBER SIZE

• MAXIMUM TEMPERATURE 

SHOCK AND VIBRATION 

SPECS

Testing performance of experimental oils in five single

cylinder Caterpillar Diesel engines provides a unique 

application of EMCOR enclosures at the Socony Mobil 

Oil Company, Inc. Research and Development Lab

oratory, Paulsboro, New Jersey. The installation of

fers the unique advantage of compactness and cen

tralization of all operating and indicating instruments 

providing ease of observance and control. Standard, 

stock frames of the EMCOR MODULAR ENCLOSURE 

SYSTEM provide comparable design flexibility to 

custom-made units. Provisions for expansion or ex

change of equipment can be made at a small addi

tional cost compared to extensive modification or 

replacement of units of custom-type construction.

ELECTRONIC CONTRIBUTIONS B

Burroughs CorporatioOriginators of the Modular Enclosure System 

ELGIN METALFORMERS CORP. 
630 CONGDON, DEPT 1221 • ELGIN. ILLINOIS

Zener Diodes

Dissipate 500 mw

These double-ended miniature zener diodes 
dissipate 500 mw. Types PS6465 through PS6470 
have a zener voltage range from 2 to 8 v; types 
PS6313 through PS6318, 7.5 to 27 v; types PS6319 
through PS6327, 25 to 145 v. Except for their 
higher power dissipation, the units are equiva
lent to EIA types LN465 through 1N470, 1N1313 
through 1N1318, and 1N1319 through 1N1327 
respectively.

Pacific Semiconductors, Inc., Dept. ED, 10451 
W. Jefferson Blvd., Culver City, Calif.
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The 75 and 95 ohm ConheX rf cable connector 
series include cable plugs and jacks, bulkhead 
receptacles and jacks, cable feedthroughs, and 
right-angle plugs. The units feature strong pull
out resistance and captivated contacts.

Sealectro Corp.. Dept. ED, 610 Fayette Ave., 
Mamaroneck, N.Y.
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DC Power Supplies 

0.1 % regulation

Series T -200 transistorized power supplies pro
vide suitable outputs for both transistor and vac
uum tube circuitry. The eight standard models 
have output ranges of 0 to 10 v at 0 to 3, 0 to 10, 
or 0 to 30 amp; 0 to 32 at 0 to 1, 0 to 3, or 0 to 10 
amp; and 5 to 150 v at 0 to 0.75 amp or 0 to 2 
amp. Regulation for line or load is 0.1% or 30 mv, 
whichever is greater; recovery time is 50 psec; 
ripple is 1 mv mis or 0.01%; and 24 hour stability 
is 0.2%. The units feature forced air cooling and 
short circuit proof design.

Armour Electronics, Inc., Dept. ED. 4201 
Redwood Ave., Los Angeles 66, Calif.
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Burroughs



Solid-State Switch

Senses metal proximity

131 
ig Life

ty
19
i
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The nearness of metal triggers 
this solid-state switch. Called the 
Proxor, the unit puts out a continu
ous de voltage which drops to zero 
and stays there when a metal ob
ject enters its sensing zone. A 
screwdriver adjusts the sensing 
zone over a range of 100 to 1. The 
switch can furnish voltage steps at 
low rates down to a standstill and 
also distinguish magnetic metals 
from others. It can serve as a digi
tal tachometer, a shaft position in
dicator, a noncontacting limit 
switch, and a control. There are 
two models, the P-1 12 F for mag
netic, the P-1 12 N for nonmagnetic 
metals.

Parametrics, Dept. ED, P.O. Box 
629 Costa Mesa, Calif.
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use beam switching tubes for counting

Beam Switching Tubes are 10-position high vacuum electronic tubes. Each 
tube may replace twenty or more transistors, tubes, or other components 
since a single cathode controls an electron beam to any one of the ten 
constant current output positions each with "Automatic" memory and 
high impedance switching.

BEAM SWITCHING TUBES CAN:

• switch sequentially or at random.
• be reset from any position in less than

1 /¿sec.
• be preset to any position.
• be interconnected as a distributor of 

ANY number of positions.
• be operated as a word generator.
• be used as a wide band noise generator 

to 1000 Mcs.
• operate as a static device or at speeds 

over 20 Mcs.

• operate compatibly with tubes, 
transistors, cores and relays.

• directly operate BOTH local and remote 
Nixie® tube readout.

• directly supply outputs of several 
hundred volts.

• meet severe shock, vibration and 
temperature requirements.

• meet long life requirements (potential of 
10,000-50,000 hours).

• convert binary to decimal and binary 
to analogue.

Catalog No. 1158 covering tube types and available literature 
will be sent by return mail on request.

In contrast to other types of components, Beam 
Switching Tubes will directly operate both Master 
and Remote Nixie indicator tubes at a lower cost 
and higher reliability. Even "all” transistor 
systems are using Beam Switching Tubes to perform

ANOTHER CONTRIBUTION

Burroughs Corporation

URE

ON

Flight Simulator
Accurate within 15 sec of arc

This two-axis flight simulator 
। permits control of a wide range of 

rates and amplitudes from 0.004 to 
240 deg and 0.01 to 30 cps. Its total 
error is below 15 sec of arc. The 
unit will test components or sys
tems up to 12 x 12 x 14 in. and 
50 lb, subjecting them to rates of 
200 deg per sec and accelerations 
of 6 x 104 deg per sec2. The com
plete equipment includes a 60 hp, 

11 1500 psi hydraulic unit and an elec
tronic control system.

Task Corp., Dept. ED, 1009 E. 
Vermont Ave., Anaheim, Calif.
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NEW PRODUCTS

extend range

1OOO Meof EPUT Meter to

Scalers

WRITE IN 74 ON READER-SERVICE CARD

$300 Model 7573 
$250 Model 7370 
$250 Model 7170

doto 110 Me 
de to 220 Me 
de to 1000 Me

$ 500 
$1975 
$1675

100 mv into IM ohm 
Imvinto IM ohm 

. 10 mv into 50 ohm 
. 1 mw into 50 ohm

Measurements are extremely easy to make. No tuning is 
required up to 220 Me. Simply select range, couple signal, 
adjust output level with aid of “low-satisfactory-high” me
ter and read counter indication, adding reference frequen
cies. Percentage accuracy exceeds that of counter alone.

Shown above measuring the output frequency of a 1000 
Me cavity resonator is a full complement of frequency con
verters operated with a 10 Me counter. The bottom cabinet 
permanently houses all three converters covering the full 
range from 10 Me to 1000 Me. Initial requirements for a 
more limited range can be accommodated by installing 
only one or two converters — without affecting the ease of 
future expansion. Extraordinary sensitivity (see specs.) 
insures that loading effects will not distort measurements 
of weak signals.

Prices:
Model 7570
Model 7571
Model 7572

Model 7570 Series Amplifier & Converters (bottom cabi
net) used with Model 7170 EPUT Meter (top cabinet) or 
with Model 7370 EPUT & Timer (not shown).
Frequency measuring range with EPUT meter:

Video amplifier
All converters are installed in the Model 7570 cabinet 
which includes a video amplifier used independently 
to increase the sensitivity of the counter. See 10 Kc 
to 10 Me sensitivity above.

Model 7571 converter only . . 
7571 & 7572 converters . . . 
7571, 7572 & 7573 converters

Sensitivity (rms) & input impedance 
de to 10 Kc.................  
10 Kc to 10 Me............. 
10 Me to 220 Me............. 
220 Me to 1000 Me . . . .

Beckman*/ D ,, .
/ Berkeley Division
/ 2200 Wright Avenue, Richmond 8, California 

/ a division of Beckman Instruments, Inc.

AC Voltage Divider

Has 0.01% accuracy

For more information on this and 
other recent advances in digital 
frequency measuring techniques, 
write for the new Data File 111. 
Address department D-1.

Have interchangeable plug-in 
components

These scalers are composed of 
interchangeable slide-out units that 
ping in quickly to give any com
bination of features. Amplifier in
put sensitivities range from under 
1 mv to 9 v for binary or decade 
scaling units, allowing any scaler 
function within the limits of binary 
64 to 4096 and decade 100 to 1 mil
lion. Individual units available in
clude 3 amplifiers, 4 binary scalers, 
6 strip or glow tube decade scalers, 
5 registers, 6 timers, 2 high voltage 
supplies, and an analytical rateme-

Nucleonic Corporation of Amer
ica, Dept. ED, 196 DeGraw St., 
Brooklyn 31, N.Y.

WRITE IN 76 ON READER-SERVICE CARD 
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The DT-35 Dekatran, accurate 
to 0.01%, is an ac voltage divider 
with high input impedance, low 
output impedance, and small phase 
shift. It has a two-decade ratio 
transformer and an interpolating 
potentiometer which gives four- 
place readings of voltage ratio. 
The circuit design provides for the 
suppression of switching transients, 
and a brake locks the interpolat
ing potentiometer. The unit is 4.5 
in. long with a 2.25 in. diameter. 
It has a panel mounting plate 
which may be removed and re
placed by the panel itself.

Electro Measurements, Inc., 
Dept. ED. 7524 S.W. Macadam 
Ave., Portland 1, Ore.

WRITE IN 75 ON READER-SERVICE CARD
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Wire Division, John A. Roebling’s Sons 
Corporation, Trenton 2, New Jersey, for all 
the facts.

Pallet of* Quality 
-Coining Up!

Branch Office» in Principal Cities 
Subsidiary of The Colorado Fuel and Iron Corporation

Whatever packaging you choose for the 
Roebling Magnet Wire you buy, you are 
certain the wire is of unsurpassed quality!

Modern manufacturing methods... quality 
ingredients . . . wire-making skill based on 
decades of experience . . . exacting testing 
and inspection—all these factors combine 
to assure this one high standard. Yet quality 
Roebling Magnet Wire costs no more than 
others!

Roebling Magnet Wire comes in types

i. ite 
ider 
low 
lase 
at io 
ting 
)ur- 
itio.

and sizes exactly suited to your 
applications . . . and packaged to 
give you utmost flexibility, effi
ciency, economy. Write Electrical
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Need a Fastener that

Hasn’t Been Invented?
Chances are you'll pay top price for it.

But by following these six rules you can 

avoid the high cost of becoming an inventor!*

Sili< 
Glassi 
film d 
tube < 
de or 
have I 
use fr 
opera!

Ele< 
Dept. 
York '

WRITE

IT'S natural to assume that, after designing a piece 
of equipment, you’ll have no trouble finding 
standard fasteners to fit it. Usually such fasteners 

will be readily available. But what happens when you 
find yourself with a finished design that doesn’t lend 
itself to any known fastening method?

The most expensive thing you can do at this point 
is to start inventing fasteners. Valuable man hours go 
into research, design, prototypes and testing. And 
unless you can make these fasteners in very large 
quantities the unit cost will be high, particularly if 
tooling is necessary.

Noir, here are six tips that can get you out of 
trouble—and keep you out:

1. Remember—not all standard specialty fas
teners are listed in fastener manufacturers’ cata
logs. The fastener company that serves you is 
probably tooled up for hundreds of non-standard 
de\ ices, designed and produced to solve problems 
like yours for other customers. Maybe one would 
meet your requirements. You d save the develop
ment and tooling charges.

2. There may be a stock fastener available for 
this job that hasn’t come to your attention. Dis
cuss the problem with the fastener manufacturer. 
If he has nothing in stock, he may be able to 
modify one of his standard devices at very nomi
nal extra cost.

3. Don’t overlook free professional help! Your 
fastener manufacturer will be glad to offer advice 
and design service—he does it for everyone else. 
Unload the problem on him, and let his experi
ence work for you.

But you’ll save money if you avoid specifying the 
fastener that hasn't been invented. By following 
the next three rules you can usually keep from reach
ing the point where a non-standard device might be 
necessary.

4. Go into the fastening problem during the 
early stages of design. Design your closures w ith 
standard fastenings in mind. You w'on’t be left 
with the costly choice of inventing a fastener or 
redesigning your product.

5. Keep a complete file of fastener manufac
turers’ catalogs. Your product designers seldom 
are fastener specialists too, but they can have com
plete information available when they need it—at 
the design level.

6. Work closely w ith the Fastener Sales Engi
neer who calls on you. He’s trained and paid to 
help solve your problems. Take full advantage of 
this service.

W hether you need a standard specialty fastener or 
the one that hasn’t been invented, Southco is well 
qualified to invite your inquiries. There’s no obliga
tion on your part. It’s part of our business to offer 
free consultation at the design or production levels, on 
items of your own product line, or on those involving 
military specifications.

Send today for our forty-four page Fastener Hand
book No. 8, just printed. Write to Southco Division, 
South Chester Corporation, 235 Industrial Highway, 
Lester, Pa.
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ACTUAL SIZE

Rheostat

Centre! Differential CDC-O-A-1 11.0 .007 .21 11.5 204 9

Vector Resolver 11.0 206CVC-C-A-l 26 .100 .54

When your project calls for

TIGHTEST COUPLING
LOWEST PHASE SHIFT

* N C H Ft 45 SB

SMALLEST PACKAGING 

lalVin I I ■

LOWEST NULLS

HIGHEST ACCURACY

Torque Receiver CRC-O-A-1 26 .100 .54 11.0 206 0.5 54+ ¡260 12+ ¡45 N + j20 30 30 sp.

30+jl22 20 + 1114 47 + Î13

37 16.51 54 + 1260 19 + jU OO + jZO

Terqoe Transmitter CGC-O-A-7 26 .100 .54 11.0 206 0.5 54 + j260 12+ ¡45 00+ ¡20

Control Transformer CTC-O-A-l 11.0 .007 JI 23.5 411 9 210+ ¡690 20+ ¡114 250 + ¡73

Control Transformer CTC-044 11.0 .030 .073 22.5 393 0.5 470+ ¡1770 01+ ¡330 590+ ¡190 30 7

Electrical Resolver CSC-04-1 26 .030 .39 10.0 109 20 270 + 1630 39 + jl42 340 + ¡67

Electrical Resolver CSC-044 26 .030 .39 26 454 20 230 170 270 + 1630 250 + ¡030 340 + ¡67

CPFC 
TYPE

0. c. 
PRIMARY RESISTANCE IMPEDENCE

Input Input Input Output Phase Null ACCURACY
Voltace Current Power Voltage Sensitivity Shift Rotor Stator Zn Zm Zm Voltage U>1 » .
(400—) (Amps.) (Watts) (Volts) (MV/Mg.)(4eg. leW)(0hms)(Ohms) (Ohms) (Ohms) (Ohms) (MV) ’

SYNCHRO 
FUNCTION

Plastic Capacitors

High voltage

Silicone impregnated, type AG 
Glasscon capacitors have a plastic 
film dielectric and glass or steatite 
tube construction. For high voltage 
de or low voltage ac current, they 
have 0.001 to 1 pf capacitances for 
use from 600 v to 60 kv de. They 
operate from —60 to +125 C.

Electronic Fabricators, Inc., 
Dept. ED, 682 Broadway, New 
York 12, N.Y.

WRITE IN 79 ON READER-SERVICE CARD

Automatic Insulation 
Tester

Meets 30 ASTM specifications

Automatic insulation materials 
tester model 4501 meets 30 Ameri
can Society for Testing Materials 
specifications for electrical insulat
ing materials. These materials in
clude varnishes, paper, tape, glass, 
phenolics, and rubber in rod, tube, 
and sheet form. The output of the 
35 kv unit terminates in a text fix
ture contained in a transparent, 
safety interlocked test cage. Addi
tional interchangeable plug-in test
ing fixtures are available. The 
tester features a motor driven rate- 
of-rise with a manual override and 
a return of output voltage. The 
panel has a 4.5 in. kilovoltmeter 
connected directly across the out
put for accurate test voltage meas
urement.

Associated Research, Inc., Dept. 
ED, 3777 W. Belmont Ave., Chi
cago 18, Ill.

WRITE IN 80 ON READER-SERVICE CARD

Dissipates 12.5 w at 40 C

Capable of 12.5 w dissipation at 
40 C, model E rheostat is 7/8 in. in 
diameter and extends 11/16 in. be
hind the mounting panel. It comes 
in 23 resistance values with linear 
winding.

Ohmite Mfg. Co., Dept. ED, 
3698 Howard St., Skokie, Ill.

WRITE IN 81 ON READER-SERVICE CARD 
< WRITE IN 78 ON READER-SERVICE CARD
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CLIFTON PRECISION PRODUCTS CO, INC. I I Clifton Heights, Pa.



NEW PRODUCTS
Current Governor

From 1 pa to 100 ma

Reversible DC Motor 

1/150 hp

WIDE TUNING RANGE, WITH HIGH GAIN, HIGH POWER

Model CS-11 Current Governor furnishes cur
rents from 1 pa to 100 ma in steps of 1 pa at 
load voltages from 0 to 50 v. Current is set to 
5 places by decade knobs arranged to provide a 
digital readout. Accuracy at any setting is 0.02% 
-|-0.tya. Short term stability is 0.001%, line regu
lation better than 0.005%, load regulation better 
0.002%.

North Hills Electric Co., Inc., Dept. ED, 402 
Sagamore Ave., Mineola, N.Y.

WRITE IN 84 ON READER-SERVICE CARD
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Now. one Varian Klystron tunes the range 685 to 985 Me ... another tunes from 
1700 to 2400 Me. Both feature integral cavities and non-critical magnetic focussing 
to assure simple installation, reliable operation, ease of maintenance and long life 
— all of which mean low operating costs.
Varian makes a variety of Klystrons for both Forward Scatter and Line of Sight 
Communications. And all offer the finest performance and dependability. Over 
1OO tubes are described and illustrated in our new catalog. Write for your copy.

VA-800 1700-2400 Me 10 kW cw. . 5O db gain VA-833 685-985 Me. 10 kW cw 50 db gain

Representatives thruout the world

A two-lead reversible de motor with an air 
stabilized Alnico permanent magnet field, model 
M-114 is rated at 1/150 hp for continuous duty 
or 1/75 hp intermittent duty. Speed range is 3000 
to 20,000 rpm. Available for 6, 12, 24, 28, 32, or 
48 v input, the units are 1.3 in. in diameter and 
2.75 in. long, including shaft extension. They 
have precision machined aluminum bodies and 
dynamically balanced armatures. An extra out
put de generator winding is provided for tachom-

KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILLATORS, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS, 
R. F. SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES

eter-generator or control circuits.
Carter Motor Co., Dept. ED, 2759 W.

St., Chicago 18, Ill.
WRITE IN 85 ON READER-SERVICE CARD
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Inside ESC: Number One
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EPS ESC FIRSTRESEARCH
in custom-built delay lines!

air

WRITE TODAY FOR COMPLETE TECHNICAL DATA.

im

Tge

From the research laboratories of ESC come pathfinding 
prototypes that keep ESC first in custom-built delay lines. 
As America's largest producer of delay lines, ESC has 
constantly assumed leadership in the vital area of re
search and development, creating delay lines that have 
met the most stringent requirements of military and 
commercial applications.

But there is more to ESC leadership. Its production and 
quality control facilities are unequalled in the field. ESC 
submits complete and definitive laboratory reports with 
all custom-built prototypes which include submitted elec
trical requirements, photo-oscillograms, the test equip
ment used, and an evaluation of the electrical character
istics of the prototype.

e a 
02%

Distributed constant delay lines • Lumped constant delay lines • Variable delay networks • Continuously variable delay lines • Pushbutton 
decade delay lines • Shift registers • Pulse transformers • Medium and low-power transformers • Filters of all types • Pulse-forming 
networks • Miniature plug-in encapsulated circuit assemblies

WRITE IN 88 ON READER-SERVICE CARD

exceptional employment opportunities for engineers experienced 
in computer components... excellent profit-sharing plan.

Made in two separate units, a source and a 
controller, the PE521-1 is an adjustable source 
of infrared radiation. It can be used as a second
ary standard of radiant energy either by com
parison with a primary source or by auxiliary 
temperature measurement of the conical radiat
ing cavity. A closed loop servo system which 
senses the radiating core temperature and main
tains it by proportional control, the instrument 
has a range of 200 to 600 C. The source has a 
temperature stability of ±1.5 C tor ambient 
v ariations from 16 to 38 C and line voltage vari
ations from 105 to 125 v. It provides radiation 
distribution over a 20 deg. field of view for the 
standard apertures of 0.04 or 0.015 in. diameter. 
The controller consumes 300 w maximum and 
contains no relays or mechanical contacts.

Perkin-Elmer Corp., Dept. ED, Norwalk, 
Conn.

A battery powered, transistorized amplitude 
modulator, the Megalator provide« 100% modu
lation over both cw and fm ranges. Modulating 
frequencies are continuously variable from 15 
cps to 15 kc, and rf range is de to 1000 me. Input 
impedance1 is 50 ohms; insertion loss, about 15

Amplitude Modulator

Range of de to 1000 me

Controlled Infrared Source

200 to 600 C temperature range

Kay Electric Co., Dept. ED, 14 Maple Ave. 
me Brook, N.J.

WRITE IN 37 ON READER-SERVICE CARD



NEW PRODUCTS
Pushbutton Switches

Piano type

WRITE IN 90 ON READER-SERVICE CARD

super

WRITE IN 89 ON READER-SERVICE CARD

ELECTRONIC DESIGN • January 7, 1959

For use in process, production, and

Made by Rudolf Schadow of West Germany, 
these piano type pushbutton switches are sup
plied in any ganging arrangement. They are 
available with up to 15 stations per switch, and 
with 2, 4, 5, or 6 sets of spdt contacts per station. 
The contacts are easily removed for cleaning 
without breaking soldered connections. Maxi
mum contact ratings are 500 ma. 500 v ac or de, 
50 w load. Contact pressure is 100 g. Short or 
long levers are optional with exchangeable but
tons which may be illuminated.

International Electro Exchange, Dept. ED, 
2307 Foshay Tower, Minneapolis 2, Minn.

In-Line Display

For distances to 100 ft

visory control panels, this in-line display can be 
easily read 100 ft away. The characters, 3-3/4 in. 
high and 2 in. wide, are available in a variety 
of styles and colors. Rear-projected onto the front 
viewing screen of the unit, they are of uniform 
size and intensity. Featuring in-plane presenta
tion, the display can be seen from any angle. 
Made of aluminum, the body cases are 3-1/4 x 
5-1/4 x 11-1/2 in.

Industrial Electronic Engineers Inc., Dept. ED, 
3973 Lankershim Blvd., North Hollywood, Calif.

WRITE IN 91 ON READER-SERVICE CARD

ISOLATORS. ROTATORS, PARAMETRIC AMPLIFIERS ond Other Microwave Applications!

also custom produces garnets to meet specific requirements

• Lower loss than ferrites m the 
microwave region

• Typical Line Widths 55 oersteds at 
9,000 me.; 30 oersteds at 3,000 me.

• Available in Rectangular 
Cylindrical Shapes.

Microwave Chemicals Labotatcry

Write for Details!

YIG (Yttrium Iron Garnet), one of a group of rare earth polycrystalline materials, has been found 
far superior to conventional microwave ferrites in certain applications where extremely low-loss char
acteristics and a narrow resonance line-width are advantageous Results heretofore unobtainable can 
now be commercially achieved
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ANTENNAS
Sperry can help you suppress side lobes, improve resolution, scan at higher speed

iper

3%. The unit

DIVISION OF SPERRY RAND CORPORATIONSPERRY MICROWAVE ELECTRONICS

959

is 10 meg, and accuracy 
2 x 2.25 x 5.25 in.

COMPANY, CLEARWATER. FLORIDA

Sperry microwave antennas are currently 
used in a wide number of highly specialized 
military, naval and aviation applications — 
from missile guidance to electronic counter
measures.

specializing in the related fields of elec
tronics, mechanical design, electromag
netic physics and advanced system 
techniques.

With sunny weather the year round, 
Clearwater weather permits running 
radiation patterns nearly every day. We 
have engineers, facilities and the 
weather—all necessary factors for solv
ing your problems. Write us for more 
information on any phase of microwave 
antenna development.

iany, 
sup- 
are

If your project requires microwave 
antenna design or production. Sperry 
can help you.

Right now. in a completely equipped 
new plant at Clearwater. Florida, 
Sperry antenna engineers are busy 
designing and producing many new 
advanced types of microwave antennas, 
such as 70 kmc geodesic antennas and 
dielectric rod arrays Backing them up, 
in addition to complete laboratory and 
production facilities, is a new antenna 
range equipped with the latest auto
matic recording equipment which is 
capable of handling large apertures and 
aircraft model pattern work. Support
ing the antenna engineers are highly 
qualified engineers and physicists

4 in. 
riety 
ront 
form 
mta-

A plug-in vtvm circuit, the SPD-21 de package 
is meant for use where metering and range 
switching must be remote. With other com
ponents, it measures 1 to 1000 v. Input resistance

tion. 
ning 
laxi-

Address all inquiries to Clearwater. Florida, or Sperry Gyroscope offices m New York • Cleveland • New Orleans • Los Angeles • San Francisco • Seattle 
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Metronix, Inc., Dept. ED, Chesterland, Ohio
WRITE IN 93 ON READER-SERVICE CARD

Anemometer

Accuracy of 1%

Plug-In VTVM Circuit

For remote metering

Model 60B hot wire anemometer makes use of 
the ability of an air stream to absorb heat from 
an electrically heated thin wire filament. The 
wire filament forms one leg of a Wheatstone 
bridge which is driven by a de amplifier. A feed
back circuit maintains constant resistance and 
temperature in the wire, and the energy input to 
the wire goes directly into the air stream. The 
wire current is a measure of instantaneous veloc
ity. For studying airflow in jet engine compo
nents, fans, pumps, and similar components, the 
unit has a de to 10 kc frequency response. Ac
curacy is 1%, and noise level is less than 0.03% of 
wire voltage or 0.3 mv, whichever is greater. 
Maximum wire current is 300 ma. Power require
ments are 115 v at 4 amp.

Shapiro & Edwards, Dept. ED. 1130 Mission 
St., South Pasadena, Calif.
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'Low Hum Low Noise

I RCA-7199 FOR HI-FInew;

Silicon Rectifiers

400 and 500 piv ratings
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EAST'744 Brood Street, Nework 2, NJ. 
HUmboldt 5-3900

MIDWEST Suite 1154, 
Merchandise Mart Plaza 
Chicago 54, III., WHitehall 4 2900

Harrison, N. J. WEST: 6355 E Washington Blvd. 
Los Angeles 22, Calif.
RAymond 3-8361

NEW PRODUCTS
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Of wire-in construction, types 
1N1763 and 1N1764 are small in 
size and suitable for high tempera
tures. Low cost, they can be used 
in a variety of commercial and 
entertainment equipment. The 
IN1763 has a piv rating of 400 and 
a de load current rating of 500 ma 
at 25 C. The ratings for the 1N1764 
are identical except for a 500 v 
peak inverse. Both types have a 
maximum reverse current of 100 pa 
at the peak inverse voltage.

Raytheon Mfg. Co., Semicon
ductor Div., Dept. ED, 55 Chapel 
St., Newton 58, Mass.

Here’s the “low-down” on a most unusual triode-pentode, 
the RCA-7199. Unusual, because it’s a triode-pentode 
that features low hum and noise. RCA engineers devel
oped the 7199 to be a hard-working “silent partner” in 
your tone-control amplifier, phase-splitter, and high-gain 
voltage-amplifier circuits.

To be more specific, let’s outline a typical Hi-Fi audio 
amplifier circuit employing the RCA-7199. First, we’ll 
use two 6973’s, new beam power tubes by RCA of course, 
in the output stage. Then, with the pentode unit of the 
7199 as a voltage-amplifier and the triode unit as a phase
splitter, we have a circuit that can provide a sensitivity 
of 1.2 volts for a power output of 15 watts with a distor

Electron Tube Division
RADIO CORPORATION OF AMERICA

tion of less than 0.5%.
Some of the design features of the 7199 include the use 

of special heaters to reduce hum and noise. An excep
tionally sturdy cage structure mounted on short stiff 
stem leads effectively lowers noise and microphonic 
effects. Separate cathodes for the triode and pentode 
units and an internal shield to minimize electrical cou
pling between the units permit greater flexibility of cir
cuit design.

That’s just part of the “low-down” on the 7199. Your 
RCA Field Representative can give you much more in
formation. Ask him or writ« RCA Commercial Engi
neering, Section A-18-Q-1, Harrison, N. J.

Voltage Regulator Unit

Static exciter-magnetic amplifier 
type

This voltage regulator unit is a 
static exciter-magnetic amplifier 
type that replaces conventional ro
tating exciters and electromechani
cal regulators. It is designed for use 
with a line of the company’s ac and 
de generators, frequency changers, 
and synchronous and induction mo
tors. The unit consists of a power 
magnetic amplifier, a transistorized 
de amplifier, and a sensing circuit 
with a zener diode reference.

Kato Engineering Co., Dept. ED 
Mankato, Minn.

WRITE IN 96 ON READER-SERVICE CARD
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Peak Inverse Voltage 
RMS Voltage 
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Forward Current 
Recurrent Peak Current 
Operating Temperature
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Maximum Dynamic Reverse 
Current
Maximum Dynamic Forward
Voltage Drop

0.01 0.1
SURGE DURA1ION - StCONDS

Broadband Antennas

For telemetry

For telemetry, countermeasures, 
and other uses, these broadband, 
conical helix antennas operate in 
the 20 to 6000 me spectrum. Their 
range can be extended to 10,000 me. 
Bandwidths of 10 to 1 are obtain
able with these units, and gains of 
<8 db are normal.

American Electronic Labs, Inc., 
Dept. ED. 121 N. 7th St., Philadel
phia 6. Pa.
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Matching Network

Adjustable

an adjustable

IMMEDIATE DELIVERY! You get the inherent high 
reliability of silicon with new TI silicon economy rectifiers 
now available in commercial production quantities!

These newest TI rectifiers withstand a surge current of 32 amps up 
to one millisecond and operate at temperatures up to + 100’C. 
Miniature nylon-epoxy case, 0.25 inch long and 0.20 inch in 
diameter, meets the rugged environments of MIL-STD-202A.
Priced competitively with selenium and germanium rectifiers, the 
new TI series is ideal for use in your low current power supplies, 
computer circuits ... for your large volume applications where 
small size, reliability and low cost demand important consideration. 
Check the specifications below for the unit most suited to your 
particular requirements.
Quantities to meet your immediate needs are now in stock 
at TI distributors or through your nearest TI sales office.

Crystal Oscillators

Have zero warm-up

Without oven control, these 
crystal oscillators have near zero 
warm-up time. Designed by Auto
matic Telephone and Electric of 
England, they provide a stability of 
±5 ppm over the range —20 to 
+70 (.' with aging characteristics of 
less than ±0.2 ppm. Temperature 
coefficient is 0.04 ppm per deg C. 
\ny frequency in the 4 to 16 me 
range can be supplied, as can mul
tiple frequency units. Of rugged 
construction, the oscillators with
stand accelerations to 10 g. They 
weigh 9 oz.

Marconi Instruments, Dept. ED. 
Ill Cedar Lane, Englewood, N.J.
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matching network that changes 
approximate matches into accurate 
matches. The input impedance 
varies slowly with frequency. The 
units are available in four fre
quency ranges: 45 to 85 me; 85 to 
150 me; 150 to 300 me; and 300 to 
700 me. Nominal impedance is 50 
ohms. The networks will match any 
1.1 to 1 mismatch regardless of 
phase.

Alford Mfg. Co., Dept. ED. 299 
Atlantic Ave., Boston 10, Mass.
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Texas Instruments 
INCORPORATED 
SEMICONDUCTOR-COMPONENTS DIVISION

POST OFFICE BOX 312 * 13800 N. CENTRAL. EXPRESSWAY
DALLAS. TEXAS



NEW PRODUCTS

POTENTIOMETERHOW ONE CONCEPT IN

BASIC PROBLEMSDESIGN SOLVES THREE

SPACE-SAVING SIZE ANO SHAPE

ADJUSTMENT STABILITY

CIRCUIT BALANCING ACCURACY

9000

•Trademark
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Bourns potentiometers are self-locking (no lock nuts 
required). Any adjustment remains stable. Shock, 

vibration or acceleration can't affect a setting. 
Bourns potentiometers are helping thousands of 

engineers make reliability a reality.

ELECTRONIC DESIGN • January 7, 1959

You can pack a lot of Bourns potentiometers into a 
small space —12 in one square inch of panel area (or 

17 TRIMPOT JR.* units!) Fit them into corners, between 
other components, flat against chassis or printed circuit 

boards. Mount them individually or in stacked assemblies.

Bourns potentiometers are 33 times as accurate as 
conventional single-turn rotary types-the screw- 
actuated mechanism provides 9000 of rotation 

instead of only 270°. Circuit balancing, calibration — 
adjustments of all types are easier, faster, more 

precise. And repeatability is assured

Primary Phase Standards

For any frequency from 20 to 200 kc

Control Amplifier

Has stabilized circuit

For contactor regulators and servos, this con
trol amplifier has a Varigain circuit that auto
matically changes the system gain to meet vary 
ing dynamic requirements. Threshold sensitivity 
is 1 mv into a 1.5 K load. Output is 115 v at 2 
amp for a power gain of 110 db. The unit oper
ates from --65 to +200 F.

Parameters, Inc., Dept. ED, 195 Herricks Rd., 
New Hyde Park, N.Y.
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Type 706-A ultrasonic primary phase standards 
generate two sinusoidal voltage signals whose 
phase difference can be varied smoothly from 
0 to 360 deg with an accuracy of 0.1 deg. Units 
are built for any single frequency from 20 to 
200 kc. They can be used for calibrating high fre
quency phase meters and detectors, and phase 
shifting devices in general. Operation is based on 
the interpretation of a multiple-frequency Lissa
jous pattern which is the same at every 5 deg 
phase interval. Calibration of the phase shifter 
removes the ambiguity of the pattern repetition 
on the scope. Between 5 deg points, a vernier 
phase shift dial is used to set incremental angles 
within ±0.1 deg.

Acton Labs, Inc., Dept. ED. 533 Main St., 
Acton, Mass.
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P.O Box 2112 • Riverside, California
In Canada Douglas Randall (Canada), Ltd, licensee 

ORIGINATORS OF TRIMPOT $ TRIMIT * AND POTENTIOMETER INSTRUMENTS
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Antenna Switching Relay 

For mobile communications

Trimmer Potentiometer

Rated at 2 w to 70 C

If you've been cost-stymied in your shopping for an 

accurate, thoroughly reliable time-delay relay, have 

a look at Heinemann’s new Trans-O-Netic*. Re

markably low priced for its class, it offers repeata

bility of better than ±5% of the set delay over an 

operating range of 0.5 to 30 seconds. Reset is in

stantaneous; S.P.D.T. switching is extremely fast and

decisive. Temperature effects on time delay are 

negligible. Manufactured in knob-set or screwdriver

set models, the Trans-O-Netic Relay comes to you all 

wrapped up in a phenolic housing compact enough 

to fit neatly in the palm of your hand. Sound inter

esting? Then send today for Bulletin 5300; it 

gives the essential details and specifications.

Trans-O-Netic is a trade name of the Heinemann Electric Company.
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mobile communications in the 180 me

In 11 resistances from 100 ohms to 30 K, the 
750 wirewound potentiometer is rated at 2 w 
to 70 C and operates from —55 to +175 C. It 
meets Mil -R-19A, MIL-R-12934A, MIL-E- 
5272A, and MIL-STD-202A specifications. Tol
erance is ±5% and resolution 0.1 to 1%. The unit 
has an 18 turn trimming adjustment screw.

Dale Products, Inc., Dept. ED, Columbus; 
Nebr.
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range, type FAS 5000 antenna switching relay 
comes with one or two poles that are normally 
open, normally closed, or double throw. The con
tacts, spaced to achieve low cross talk, are palla
dium m standard units and rated at 3 ainp, non- 
inductive load at 115 v ac, 60 cps, or 24 v de. 
Silver contacts rated at 5 arnp may be ordered. 
The stack insulation and armature pusher are of 
Nema grade melamine glass, and the contact arm 
pusher is ceramic. Designed to withstand a 
minimum of 3 milliorf operations, the relay has 
a temperature range of —30 to +85 C. With 
two 6-32 tapped holes on one side and two 4-40 
on the other, it can be mounted from either of 
two positions.

F. A. Scherma Mfg. Co., Inc., Dept. ED, 424 
Broome St., New York 13, N.Y.
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VARACTORS NOW!
YESTERDAY ... a multiple breakthrough 

in the laboratory.

TODAY ... a production fact from 
Microwave Associates.

PARAMETRIC AMPLIFIERS

This Microwave Associates varactor is a 
diffused silicon PN junction diode de
signed to be a variable capacitance with 
low loss at high frequencies. The unit 
complies with MIL-E-1 outline 7-1 for 
cartridge type crystal rectifiers and will 
fit most standard crystal holders.

In the standard form, the pin end of the 
diode is connected to P-type material on 
the top of a small “mesa" and the N-side 
of the silicon element is connected to 
the base. Reverse polarity units are also 
available. Mechanically reversible units in 
both polarities may be ordered but the 
single-ended units are generally recom
mended because they insure placement in 
holders with the proper end in contact 
with a heat sink.

TYPE
CUT OFF 

FREQUENCY 
(kMc)

CAPACITY AT 
ZERO BIAS 

(wf)
MA-460A 20 8

MA-460B 30 6

MA-460C 40 4

MA-460D 50 4

MA-460E 60 3

VOLTAGE TUNED MICROWAVE

HIGH LEVEL

REACTIVE

VOLTAGE TUNED MICROWAVE 
CIRCUITS

The high 0 of the varactor at 
microwave frequencies and its 
voltage variable capacitance pro
vide excellent qualities for use 
in circuits as AFC, voltage var
iable filter networks, tuned 
microwave oscillators.

NEW PRODUCTS
Oscilloscope 

Panel mounted

HARMONIC

PARAMETRIC AMPLIFIERS
The varactor used in very 

simple circuits requiring no re
frigeration has demonstrated low 
noise, high gain performance 
from 1 to 6000 me. Noise fig
ures of approximately 1 db at 
UHF and 5 db at 6000 me. are 
typical. We believe the varactor 
will be the component of choice 
for receiver inputs from 30 to 
6000 me.

HIGH LEVEL MODULATORS
For the difficult problem of 

imposing VHF and UHF intelli
gence on a microwave carrier, 
the varactor is a top performer. 
The varactor accomplishes the 
mixing function with signal gain 
in the side bands as opposed 
to present low efficiency 
techniques.

REACTIVE LIMITERS
The varactor has been used 

as a passive reactive limiter at 
UHF frequencies. It is believed 
that the varactor will be an 
ideal “receiver protector" as an 
adjunct to present UHF radar 
duplexing systems.

HARMONIC GENERATORS
The unique properties of the 

varactor provide highly efficient 
harmonic generation. Useful har
monics have been generated up 
to 100 kMc. With inputs at HF, 
VHF, UHF and lower microwave 
frequencies, conversion losses 
of considerably less than 1 db 
per harmonic have been ob
served. The varactor driven by 
transistor or tube oscillators ap
pears very promising as a signal 
source in the microwave region.

This 3 inch oscilloscope is panel mounted. It 
is complete with low and high voltage power 
supply and identical vertical and horizontal 
push-pull amplifiers. Its sensitivity is O.l v rms 
per in.

Building Blocks Electronic Co., Dept. ED, 
2172 E. 36th St, Brooklyn 34, N.Y.
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Terminal Boards

Voltage breakdown of 2500 v rms
1

Send for catalog 59V

X MICROWAVE ASSOCIATES, INC
BURLINGTON, MASSACHUSETTS • Telephone: Browning 2 3000
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Series MT terminal boards have four or eight 
turret terminals which are molded directly into 1 
the body material. Either size can be supplied I 
with or without 1/8 in. diameter mounting holes. 
Mineral filled Melamine, MIL-M-14E, Type 
MME, is the standard molding compound. Also 
available are glass reinforced Plaskon, MIL-M- 
14E, Type MAI-60; glass reinforced Diallyl 
Phthalate, MIL-M-19833, Type DGI-30; and 
mineral filled Diallyl Phthalate, MIL-M-14E. 
Type MDG. Voltage breakdown is 2500 v rms at 
sea level, 600 v rms at 60,000 ft. Minimum creep
age path between contacts is 5/64 in.

Dejur-Amsco Corp., Dept. ED, 45-01 Northern 
Blvd., Long Island City 1, N.Y.

WRITE IN 116 ON READER-SERVICE CARD
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NEW PNP AND NPN

HAVE EMITTER

INTERCHANGEABILITY

Also

441 St Francis Xavier, Montreal 1, QuebecIn Canada.- Cesser E-E Ltd

iern
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General Transistor has developed another new transistor series 
—the Bilateral PNP 2N592, 2N593 and NPN 2N594, 2N595, 
2N596. These germanium alloyed junction transistors have 
been designed to allow current to flow in either direction— 
valuable in medium speed switching applications as in 
computers, communications equipment, multiplexing devices, 
and for bi-directional switching and phase detection systems.

The characteristics of these transistors are guaranteed in both 
directions. Their symmetrical design allows extremely low 
saturation resistances and switching properties. Ordinary 
uni-directional types lack this advantage. The NPN types have 
an alpha cutoff frequency range of 1.5 to 10.0 megacycles.

For complete technical specifications write for illustrated 
brochure G-l 70.

Relays

Have sealed coils

Rotary Switch

Has eight positions per wafer

The coils of series 250 relays are sealed with 
fused wraps. Rated at 8 amp, 110 v ac or 10 amp 
28 v de, noninductive, the relays can be furnished 
with any coil resistance to 16 K. The armatures 
are locked to the frames so that they cannot be 
shocked out of place.

F & B Mfg. Co., Omega Electric Div., Dept. 
ED. 4248 W. Chicago Ave., Chicago 51, ill.
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Rated at 5 amp, 208 v de, 400 cps, series M 
rotary switch has eight positions. Up to six 
wafers can be combined for a total of 48 separate 
circuits. Individual wafers, which may be bussed 
externally for any sequence, have from one to 
four rollers, permitting four poles and two posi
tions. Explosion proof under MIL standards, 
Procedure 2, the switch withstands 60 g accelera
tion from 2 to 2000 cps and operates at 60,000 
ft. Contact resistance averages 0.0005 ohms, and 
temperature rise at 208 v, 5 amp averages 7 deg 
F. The unit shows no wear after 250,000 opera
tions. It is 1-7. 8 in. in diameter.

Mason Electric Corp., Dept. ED 3839 Verdugo 
Rd., Los Angeles 65, Calif.
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GENERAL TRANSISTOR 
CORPORATION
91-27 138TH PLACE, JAMAICA 35- NEW YORK

either direction



NEW PRODUCTS
ELIABILITY IS ONE REASON WHY ENGINEERS SELECT
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High Voltage

mounting styles

kOrrit
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designed in a variety of military type cases and 
. fir superior to conventional metallized paper

ON THE WEST COAST 
QUICK DELIVERY OF 
ASTRON PRODUCTS IS 
AVAILABLE THROUGH 
AUTHORIZED ASTRON 
STOCKING DISTRIBUTORS.

Equipped with color coded coils, model 600 
dip meter covers the frequency spectrum from 
1.75 to 260 me. A self-contained unit, it is useful 
in determining the resonant frequency of tuned 
circuits such as traps, chokes, tank circuits, and 
antennas. It can also be used as a signal gener
ator and absorption wave meter.

Barker & Williamson, Inc., Dept. ED, Bristol,

cose . . . 
ithout derail

ossured reliability at high temperatures . . to -h!25° C

capacitors For military reliability equipment . . missiles 
. . . critical industrial uses.

ASTRON BULLETIN 

RM-375 

FOR TYPE RLR

METALLIZED MYLAR*, ASTRON TYPE RLR
A small size, uncased durable unit in a tough Mylar* wrap with 
epoxy end seal . . . reliable performance at high temperatures 

. . . to -f-125 C without derahng . low cost unit for potted and 
hermetically sealed assemblies . . . military high reliability equipment 
. . . communications . . . noise suppression systems . . . superior unit 

to conventional cardboard cased metallized tubulars

MYLAR* METALLIZED. ASTRON TYPE RQL
A remarkably versatile unit in a miniature, hermetically sealed, metal

ASTRON BULLETIN 

RM-3OO 

FOR TYPE RQL

ERASE HEADS.—Double-gap, laminated heads for 
use with magnetic tape equipment. ME-100 is a 
two-track unit, SE-100 is a stacked stereo two-track 
unit, and SE-50 is a stacked stereo four-track unit. 
All produce 56 db erasure.

The Nortonics Co., Inc., Dept. ED, 1015 S. Sixth 
St., Minneapolis 4, Minn.
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MINIATURE HIGH MU TRIODE.—Type NU 7235 
for amplifier and voltage regulator applications 
where up to 10 kv are used. General characteristics: 
mu, 550; transconductance, 850 pmhos; plate dis
sipation, 10 w; height. 2-3/4 in.; OD. 7/8 in.

National Union Electric Corp., Electronics Div., 
Dept. ED, Bloomington, Ill.
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For high voltage use, type 205P glass encased 
tubular capacitors have a dual dielectric of poly
ester plastic film and paper. Their glass-to-metal 
end seal practically eliminates imprégnant leaks. 
They are especially suited for solving corona 
problems in airborne equipment.

Sprague Electric Co., Dept. ED, 347 Marshall 
St., North Adams, Mass.
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Dip Meter

Covers 1.75 to 260 me

critical
military and
industrial
applications

RELIABILITY AT HIGH TEMP LIGHT WEIGHT SPACE SAVING
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MANY USES for this rugged 9-pin tnedium- 
mu twin triode include: industrial, computer, 
missile, satellite and manned-aircraft applica
tions. The CBS-Hytron 7318 is ideal for block
ing oscillators, square-wave modulators, multi
vibrators and hybrid tube-transistor circuits.
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... ENVIRONMENTAL TESTS 
EXCEEDING MIL-E-1
Severe environmental tests and factory stab
ilization insure dependability of the 7318.

... 2 AMPERES PEAK CURRENT
The compact CBS-Hytron 7318 will provide, 
for example, 2 amperes peak current in 
1.5-microsecond pulses at 2300 p.p.s.

. .. FAST OPERATIONAL WARM-UP
In less than 10 seconds the 7318 reaches 80% 
of steady-state plate current.

W Axis Peak Cathode Current in Amperes 
"X” Axis Grid Drive in Volts

More
Reliable Products 

through Advanced^
Engineering

TIMI IN SECONDS

Warm-up characteristics of 7318 • 5814A • 12AU7

CBS-HYTRON, Danvers, Massachusetts 
A Division of Columbia Broadcasting System, Inc.
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FLEXIBLE CABLE.—Has interwoven tw isted figure 
8 weave which restricts magnetic field normally radi
ated from a current carrying wire. Does not unravel. 
Presently available in No. 24 wire, it can also be 
furnished in other sizes.

Perfection Mica Co, Magnetic Shield Div, Dept. 
ED, 1322 N. Elston Ave, Chicago 22, Ill.
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Write for Bulletin E-318. It gives complete 
technical and application data, characteristic 
curves and environmental ratings on the 
CBS-Hytron 7318.

LECTRONIC DESIGN • January 7, 1959

HANDLES.—Vinyl coated aluminum handles im
mune to corrosion and humidity. Type H-5371 has 
heat treated mounting plate, carries 125 lb, and con
forms to MIL-T945A. Type H-5372 is for nonswing 
fixed mounting on top or sides of cabinets, or front 
panel protection.

National Radiac Inc, Dept. ED, 475 Washington 
St, Newark 2, N.J.
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SOLDER BATH DECONTAMINANT.—When 
stirred into a molten solder bath, Rowex-29 permits 
removal of dissolved copper. An 8 oz. carton contains 
enough decontaminant for 800 lb of solder.

Rowe Engravers, Inc, Dept. El), 262 E. 16th 
St, Paterson 4, N.J.
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OPTICAL TRANSDUCER.—Model TL 2 for use 
with electronic tachometers. Measures rotational 
>peeds above 1 million rpm and also linear speeds. 
Accuracy is 1%.

Southwestern Industrial Electronics Co, Dept'. 
ED, 2831 Post Oak Rd, Houston 19, Tex.
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PHENOLIC LAMINATE.—No. 4012-42 Lamicoid 
has good electrical properties and high impact and 
flexural strength. Readily machined, it can be 
punched into intricate parts with conventional equip
ment. Suitable as a base material for printed circuits.

Minnesota Mining & Mfg. Co, Mica Insulator 
Div, Dept. ED, Schenectady 1, N.Y.
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RADIATION MONITORING SYSTEM.—Gamma 
remote system AMS-II consists of 10 individual sta
tions, alarm system, and centralized power supply. 
One or more channels can be removed from the 
circuit without disturbing the others. Accuracy of 
±10%.

Riggs Nucleonics Corp, Dept. ED, 717 N. Victory 
Blvd, Burbank, Calif.
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10 KW KLYSTRON AMPLIFIER.—Model 1042-J 
for use in multichannel tropospheric scatter communi
cation systems. Available in two ranges: 750 to 958 
me and 1700 to 2400 me.

National Co, Inc, Dept. ED, 61 Sherman St, 
Malden 48, Mass.
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COMPARE THESE ENVIRONMENTAL TESTS
Test CBS-Hytron 7318

7318

CBS-Hytron 7318 exceeds MIL E 1 standard environmental 
requirements, most of them by factors of 3 or 4 times.

None 
None 
None

JAN 12AU7
IAN 5814A

None
None

High frequency vibration 
High-frequency fatigue 
Lo* frequency vibration 
Linear acceleration 
Temperature cycling 
Shock (JAN-5-44)



NEW PRODUCTS

Transistor Radiator

22-111

P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR

KR SERIES: SMALL, 5 AMP RELAY
Rugasdly constructed for long life and depend
ability. Available up to 3 pdt

KCP SERIES: SENSITIVE 3 PDT RELAY
For plate circuit applications requiring low 
cost, sensitive relay Polyethylene dust cover.

KA SERIES: GENERAL PURPOSE
Compact, light duty relay U/L approved. 
Meets 1500 volts rim breakdown requirement

KT SERIES: ANTENNA RELAY
Insulated to minimize RF losses Designed to 
switch 500 watts RF input to 300 ohm line

EC ONOMV and versatility distinguish our KL 
series relays. Contact arrangements are available 
up to 4 pdt in either AC or DC versions. Sensitivity 
of 100 milliwatts per movable arm is available.

Stationary contacts and terminals are mounted 
on a phenolic front of high dielectric strength, thus 
adding to the utility of the relay. Conveniently 
located terminals and easy-to-mount base greatly 
simplify installation on long production runs.

KL relays may be hermetically sealed or fur
nished in metal dust covers.

This is one of a "family” of fine P&B relays. 
Others, with similar configurations but various 
electrical and switching capacities, are shown below. 
Write or call for more information or see the com
plete P&B catalog in Sweet’s Product Design File.

ment, power

tending about 4.5 
chassis and 1.75 in.
4 in. wide and 12

in. above the 
below, they are

through 22-117 provide 0.5% regu
lation for line and load combined. 
Fully transistorized, they are avail
able in seven voltage ranges from 
5 to 7 v at 3 amp to 27 to 32 v at 
1 amp. Maximum transient no to 
full load is 200 mv; ripple, 2 mv 
rms; maximum operating tempera
ture, 50 C. The units are short-cir
cuit proof and can be operated in 
series to supply higher voltages. Ex-

standard rack mounting.
Dressen-Barnes Corp., Dept. ED. 

250 N. Vinedo Ave., Pasadena, 
Calif.
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KL ENGINEERING DATA
GENERAL: Breakdown Voltage: 500 volt rms, 60 cycle betw«»n 

all elements standard 4 pole relay; 1 500 volts rms, 60 cycle 
on special 3 pdt relay.
Temperature Range: — 45*C. to -|-85*C.
Pull-In: Approx. 75% of nominal de voltage.

Approx. 78% of nominal ac voltage.
Terminals: Pierced solder lugs for two #20 AWG wires.
Enclosures: Metal can 2^’ high x 2V$“ long x 2"/Jj’ wide 
with octal plug or multiple solder header.

CONTACTS: Arrangements: up to 4 pdt.
Material: ’/«’ dia. gold-flashed silver. (Others available.) 
Load: 5 amps @ 115 volts, 60 cycle resistive loads.

COILS: Resistance: 60.500 ohms max.
Power: 100 milliwatts per movable arm.
Duty: Continuous; coils will withstand 6 watts (a. 25*C.
Voltages: up to 110 volts de. 

up to 230 volts ac.

Reduces temperature by 30 C

A heat dissipation device for dia
mond shape power transistors, 
model 3B-663 radiator helps pre
vent thermal runaway. It consists 
of a series of black ebanol-finished 
metallic radiating fins mounted on 
a base plate which is interposed be
tween the transistor and the chassis. 
It may be used with or without a 
mica insulating washer. Attached 
to the chassis with four bolt posts, 
the radiator does not interfere with 
servicing or operation of the tran
sistor. Especially for use above 
ground potential, it reduces transis
tor operating temperatures as much 
as 30 C. It complies with MIL-E- 
5272A and MIL-STD-202A re
quirements.

The Birtcher Coq)., Industrial 
Div., Dept. ED, 4371 Valley Blvd., 
I .os Angeles 32, Calif.
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Modular Power Supplies 

0.5% regulation

Subchassis units designed for use 
ns components in original equip-
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BRUBAKER ELECTRONICS. INC. 
subsidiary of
TELECOMPUTING CORPORATION

Ultrasonic Cleaner

Stands high temperature

The DR-500-AL ultrasonic clean
ing system handles 500 w and can 
be used at high temperatures. It 
removes excess solder flux, radio
active soils, etching resists, lint, 
waxes, and other soils. Tank sizes 
are 0.5 to 2 gal.

Acoustica Associates, Inc., Dept. 
ED, 26 Windsor Ave., Mineola. 
N.Y.
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Selenium Rectifiers

Have low temperature rise

Cooled by both convection and 
radiation, Venticool high-density 
selenium rectifiers have a low tem
perature rise. The double cooling 
is effected by spacers mounted be
tween the unit’s six vacuum proc
essed plates. The same height as 
the plates, these spacers extend 
about 1/4 in. beyond the plate 
width to form radiating fins. Run
ning vertically up the center of the 
spacers are multiple corrugations 
that act like chimneys to draw up 
surrounding air in continuous cool
ing convection currents. Designed 
for compact television sets, the 
units measure 1.33 x 1.5 x 1.875 in.

Electronic Devices, Inc., Dept. 
ED, 429 12th St., Brooklyn 15, N.Y.
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Heat Exchanger

Dissipates up to 17 kw

Depending on the coolant used, 
this heat exchanger can dissipate 
up to 17 kw. Measuring 24 x 36 x 
30 in., the laboratory unit is de
signed to operate on 208 or 220 v, 
3 phase, 60 cps power. It can ac
commodate large electronic equip
ment and features variable fluid 
flow for simulating operating con
ditions.

The Hallicrafters Co., Dept. ED. 
4401 W. Fifth Ave., Chicago 24,

expanding the 
frontiers of 
technology... 
over the full
spectrum 
of advanced 
electronics

ge technologyassociated with spacc-a 
\ skill!ul blending ot 

technical ability, 
competitive production

Royal Kecran
Berne Fisher
Cieñe Fredericks
BRUBAKER ELECTRONICS INC

subsidiary of
TELECOMPUTING CORPORATION 
3652 Eastham Drive
Culver C ity, California 
Telephone: TExas 0-6441 
IWX Culver City, Calif. 7239

Brubaker scientists and engineers 
arc dynamically attacking 
and overcoming the highly 
specialized electronic barriers

and extensive testing facilities has 
established Brubaker Elect romes 
as top-flight experts 
in the research, design, 
and development ot complex 
electronic systems and components 
tor both military and 
industrial applications.
Bi ubaker's experience, 
personnel, and capabilities, 
together with a well-integrated 
research program, are the reasons 
why Brubaker equipment is 
operational on so many ot 
the nation’s vital weapons systems.

Past achievements show why 
Brubaker is superior in the area 
in which it operates:
coding and decoding systems, radar 
radar beacons, IFF, telemetering, 
communications and
custom lest equipment, 
highly classified military 
electronic systems — 
and such components as networks, 
delay lines, pulse transformers, 
switches and relays.
If you have a problem 
in advanced electronics, 
Brubaker engineers have a solution 
Hire, write or phone:



NEW PRODUCTS

WRITE IN 140 ON READER-SERVICE CARD

external cavities and is capable of meeting the band
width requirements of modern tropo-scatter systems.
Eimac’s external-cavity design permits this wide tuning 
range and bandwidth, and also eliminates problems 
inherent in flexible vacuum seals. Systems' operating 
costs are significantly lowered since tuning circuitry 
need not be repurchased when tubes are replaced.
The 3K3000LQ is typical of the Eimac family of 1 and 2 
kilowatt klystrons. Other tubes in this family, such as 
the 3KM3000LA, 4KM3000LQ, 3K2500LX and 3K2500SG, 
cover virtually all the frequencies from 375 to 2400 
megacycles. For complete technical data on these ex
ceptional power amplifier klystrons, write the Eimac 
Application Engineering Department.

Cable address 
EIMAC 

San Carlos
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Proved reliable 
in Major Tropo- 
Scatter Networks

After three years of widespread service in such tropo- 
scatter systems as Dew Line, White Alice and Texas 
Towers, typical life of Eimac 3K3000LQ klystrons is 
nearing 15,000 hours and still increasing. Experience 
with Eimac klystrons in these and other tropo-scatter 
systems indicates that the 3K3000LQ will easily exceed 
15,000 hours typical life. This exceptional record of 
long life and high performance is the result of Eimac's 
conservative design and advanced manufacturing tech
niques.
The Eimac 3K3000LQ is a 2 kilowatt klystron covering 
the frequency range of 610 to 985 megacycles. It will 
tune over the entire frequency range with one set of

SILICON INSULATED CABLE.- ‘Simconex” wires 
and cables operate continuously at 200 C, maintain 
flexibility’ at —75 C.

Simplex Wire & Cable Co., Dept. ED. Cambridge 
39, Mass.

WRITE IN 141 ON READER-SERVICE CARD

MINIATURE TUBE SHIELDS.-Series T5P and 
TOP have a pull tab on top of the spring clip to facil
itate its removal. Any piece of wire or instrument 
that will fit into the loop can be used to lift the 
spring.

International Electronic Research Corp., Dept. 
ED, 145 W. Magnolia Blvd., Burbank, Calif.

WRITE IN 146 ON READER-SERVICE CARD

LAMP SOCKET.-Type LT-47 Lamp Jax mounts 
singly or on standard switchboard panels, accepts 
standard switchboard lamps. Nylon lamp housing is 
molded directly to frame, completely insulating 
lamp from mounting frame.

Switchcraft, Inc., Dept. ED. 5555 N. Elston Ave., 
Chicago 30. Ill.

WRITE IN 142 ON READER-SERVICE CARD

ON-OFF TEMPERATURE CONTROLLER.—Has 
sensing element that continuously measures tempera
ture and turns heat on or oft when it becomes too 
high or too low. Controls temperatures within ±3 
F between 200 and 1000 F. On and off difference is 
under 1 F.

Electronic Processes Corporation of California, 
Dept. ED, 2190 Folsom St., San Francisco 10, Calif.

WRITE IN 143 ON READER-SERVICE CARD

SEMICONDUCTOR LIFE TESTER.-Equipment 
for measuring minority carrier lifetime, drift mobil
ity, and photoeffects in semiconductors. Consists of 
a 3 usee spark gap light source intense enough to 
inject 1013 carriers per cu cm.

Electro Impulse Lab. Dept. ED, 208 River St., 
Red Bank, N.J.

WRITE IN 144 ON READER-SERVICE CARD
Field experience indicates
15,000 hours from now, this Eimac

FLUXED SOLDER PREFORMS.-Coated with 
rosin flux, these preforms eliminate the need for 
separate fluxing operations. Variety of sizes, shapes, 
and thicknesses.

Hi-Grade Alloy Corp., Dept. ED, 3034 E. 95th 
St., Chicago, Ill.

WRITE IN 147 ON READER-SERVICE CARD

TELEMETRY DATA SYSTEM.-PDM-to-digital 
Mark I system receives pdm flight test data directly 
or from an analog tape, converts it to digital form, 
and records it on a magnetic tape in a format com
patible with digital computers. Performs with ±0.1% 
accuracy.

Epsco, Inc., Dept. ED, 588 Comonwealth Ave., 
Boston 15, Mass.

WRITE IN 145 ON READER-SERVICE CARD



\ve

>mia.

Ive

Lockheed

SUNNYVALE, PALO ALTO VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA

95th

959

CAPE CANAVERAL. FLORIDA • ALAMOGORDO. NEW MEXICO

Studying results of antenna pattern measurements — 
part of the activity of the Space Communications laboratory

f he organization that contributed most in the past year to the advancement of the art of missiles and astronautics.” national missill industry conference award

Lockheed Q-5 target missile features telemetry that registers miss-distance 
and theoretical hits in testing accuracy of other missiles.
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circuits and components into high-performance 
systems. A completely sub-miniaturized FM-FM 
system has been developed, along with a com
plete PAM-FM system characterized by highly 
efficient band-width utilization, low power con
sumption and economy of size and weight. This 
represents a significant achievement in the field 
of high capacity telemetry.

Scientists and engineers of outstanding talent 
and inquiring mind are invited to join us in the 
nation’s most interesting and challenging basic 
research and development programs. Write: 
Research and Development Staff, Dept. A-21, 
962 W. El Camino Real. Sunnyvale, California, 
or 7701 Woodley Avenue. Van Nuys, California. 
For the convenience of those living in the East or 
Midwest, offices are maintained at Suite 745,405 
Lexington Avenue, New York 17, and at Suite 
300, 840 N. Michigan Avenue, Chicago 11.

vires 
itain

Lockheed maintains extensive research capabili
ties for the development of antennas and tele
metering systems and spacecraft applications.
Laboratory studies in antennas and electromag
netic propagation include the application of solid 
state materials to microwave transmission line 
components; the design of antennas to survive 
the rigors of space flight; the effects of space on 
radio signals and radar detection; and the scatter
ing from missile shapes and space vehicles. 
Research is also being conducted in the applica
tion of ferrites and MASERS; on problems of 
radio transmission between space vehicles and 
Earth, re-entry scattering and diffraction by man
made objects and ionized gases; and develop
ment of antennas for data link systems between 
satellites and ground stations.
Telemetering has been brought to a high degree 
of successful application in the integration of

ectly 
brm,
com- 
0.1%



KEEP UP-TO-bATE ON MAGNETICS

See the air-gap on this new 
lamination for miniaturization

Look at the air-gaps on this new performance-guaran
teed lamination we have developed and are stocking. 
The F-187’s fixed air-gap provides constant inductance 
or linear inductance, as needed, because it prevents d-c 
saturation of the stacked core.
The F-187 wide center leg is designed for minia
turized filter circuits for communication applications. 
It is ideal for carrier equipment, and can be used most 
successfully for microwave, computer or other applica
tions where frequency control is critical.
Being an “F” shape, the new standard stacks more easily 
than EI-187, and thus offers welcome savings on the 
production line. There can be advantages to you, too,

WRITE IN 148 ON 
co

in being able to order any quantity, prototype or pro
duction, directly from stock.
There’s more detailed information on this new member 
of Magnetics, Inc. family of “Performance-Guaranteed” 
laminations—and all of our other standard laminations. 
Just write—Magnetics, Inc., Dept. ED-49, Butler, Pa.

mncncTicsine.
reaoee-seevice card

NEW PRODUCTS
I

AIK FILTER.—Uses filter cartridges with 10, 25, 
and 40 micron ratings. Cartridges can be changed 
without removing filter from the line.

Perfecting Service Co, Dept. ED, 332 Atando 
Ave, Charlotte, N.C.

WRITE IN 149 ON READER-SERVICE CARD

CIRCUIT BREAKER.— Has pushbutton reset which 
puts mobile radio systems back on the air instantly 
when main cable fuses fail. Smaller than a silver I 
dollar. I

General Electric Co, Communication Products 
Dept, Dept. ED, Syracuse, N.Y.

WRITE IN 150 ON READER-SERVICE CARD

INTEGRATING SERVO.-Designed for use in a 
missile integrating system, this assembly incorporates 
a size 8 servo motor generator, a precision potenti
ometer, and a high ratio gear reducer.

Thomas A. Edison Industries, Instrument Div, 
McGraw-Edison Co, Dept. ED, West Orange, N.J.

WRITE IN 151 ON READER-SERVICE CARD

ROSIN FLUX.—Type 77 contains activating agent 
that gives rapid fluxing action, leaves no corrosive I 
residue. Suited for automatic soldering operations I 
and printed circuits.

Hi-Grade Alloy Corp, Dept. ED, 3034 E. 95th 
St, Chicago, Ill.

WRITE IN 152 ON READER-SERVICE CARD

BREAK-PROOF METER CASE.-Made of glass- 
reinforced polyester plastic, this multimeter case is 
practically indestructible. Its resilience cushions 
shocks, reduces meter damage. Variety of shapes and 
sizes.

Instrument Control Co, Dept. ED, 1556 Nicollet | 
Ave, Minneapolis 3, Minn.

WRITE IN 153 ON READER-SERVICE CARD

1 
AUDIO TUBE.-Model ECF80 6BL8 nine-pin mini
ature triode-pentode functions as high gain af am
plifier and phase inverter. (

International Electronics Corp, Dept. ED, 81 
Spring St, New York 12, N.Y.

WRITE IN 154 ON READER-SERVICE CARD

RIGHT ANGLE MINIATURE TUBE SHIELDS.- ] 
Series T3 assemblies have integral military sockets: । 
MS 35407-1 for round button tubes and MS 35408-1 j 
for flat press tubes. Units withstand 200 C.

International Electronic Research Corp, Dept. ] 
ED, 145 W. Magnolia Blvd, Burbank, Calif.

WRITE IN 155 ON READER-SERVICE CARD

4

HIGH VOLTAGE TRANSFORMERS.—For custom , 
installation. Voltages of 1 to 15 kv with power ratings ] 
from 10 to 250 w. t

James Vibrapowr Co, Dept. ED, 4050 N. Rock
well, Chicago, Ill. '

WRITE IN 156 ON READER-SERVICE CARD
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XOSED-CIRCUIT TV.—Camera features electronic 
ight compensator with no moving parts which in- 
tantly and automatically adjusts to light changes. 

Maximum theoretical control limit is 10,000 to 1 
vithout change in iris setting.

International Telephone and Telegraph Corp., 
Dept. ED, 15191 Bledsoe St., San Fernando, Calif.

WRITE IN 157 ON READER-SERVICE CARD

FREQUENCY STANDARDS
PRECISION FORK UNIT 

TYPE 50
FREQUENCY STANDARD

TYPE 50L

which
•tantly
silver

jducts

in a 
orates 
itenti-

Div., 
N.J.

agent 
rosive 
ations

95th

glass- 
ase is 
shions 
ïs and

¡collet

mini-
f am-

), 81

DS.- 
ckets: 
408-1

Dept.

istom 
itings

Rock-

1959

FOOT SWITCH.—“Hi-treadlite” switch comes in 
spdt, spdt double break, or simulated dpdt arrange
ments. Measures 3.5 x 2.5 x 1.25 in.

Linemaster Switch Corp., Dept. ED, 432 Wood- 
stock Terrace, Woodstock, Conn.

WRITE IN 158 ON READER-SERVICE CARD

PACKAGED VLF TRANSMITTER.—High power 
output unit in one self-contained cabinet. Uses 
building blocks to provide outputs from 33 kw to 
2 megawatts with one coordinating control console. 
Transmitters operate from 1 to 50 kc.

Ling Electronics, Inc., Dept. ED. 9937 W. Jef
ferson Blvd., Culver City, Calif.

WRITE IN 159 ON READER-SERVICE CARD

PANEL VTVM’s.—Have 5-1/8 in. scale arc in 6 in. 
case. Model 300 de units have ±3% accuracy, 10 
meg input resistance. Available in 7 discrete ranges 
from 1 to 1000 v. Model 310 ac units have 20 cps 
to 100 kc response and 10 ranges from 10 mv to 
300 v rms. Input impedance is 1 meg, 30 p,pf.

Metronix, Inc., Dept. ED, Chesterland, Ohio.
WRITE IN 160 ON READER-SERVICE CARD

HEAT-RESISTANT PLASTIC.-Asbestos-filled Diall 
FS-6 stands up to 500 F, has good electrical proper
ties and stability, does not crack around metallic in
serts. For use as an insulator in connectors, switches, 
and other electrical components.

Mesa Plastics Co., Dept. ED, 11751 Mississippi 
Ave., Los Angeles 25, Calif.

WRITE IN 161 ON READER-SERVICE CARD

HIGH FIDELITY SPEAKERS.-Model F-8-HF has 
single cone, frequency response of 60 cps to 12 kc 

db. Model F-8-HFD has dual cone and fre
quency response of 60 cps to 17 kc ±5 db.

Minneapolis Speaker Co., Dept. ED, 3806 Grand 
Ave S., Minneapolis 9, Minn.

WRITE IN 162 ON READER-SERVICE CARD

RINGS.—Line of Teflon “O” and spiral back-up rings 
that conform to AN and MS specifications. Can be 
fabricated to customer requirements.

Allegheny Plastics, Inc., Dept. ED, 105 Thom 
Rim Rd., Coraopolis, Pa.

WRITE IN 163 ON READER-SERVICE CARD

STROBOSCOPE.—Model 304 Pulse-Strob for visual 
motion study provides adjustable flashing rate neon 
light source. A 5 to 1 vernier control adjusts rate in 
two ranges: 8 to 30 and 32 to 100 pulses per sec.

Aerotronic Associates, Inc., Dept. ED, Concord,

WRITE IN 164 ON READER-SERVICE CARD
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♦3 % "high 
400 - 1000 cy.

*3^" high 
400 to 500 cy. 

optional

Size 1" dia. x 3%" H.* Wght., 4 oz. 
Frequencies: 240 to 1000 cycles 
A ppiivîîpipq *

Tvpe 50 (±.02% at —65’ to 85’C)
Type R50 (±.002% at 15° to 35°C)

Double triode and 5 pigtail parts required 
Input, Tube heater voltage and B voltage 
Output, approx. 5V into 200,000 ohms

PRECISION FORK UNIT
TYPE 2003

Size 1W dia. x W H* Wght. 8 oz.
Frequencies: 200 to 4000 cycles
A POlll’ilOlP^ * t

Type 2003 (±.02% at —65’ to 85’C)
Tvpe R2003 (±.002% at 15° to 35°C)
Type W2003 (±.005% at —65° to 85’C)

Double triode and 5 pigtail parts required
Input and output same as Type 50, above

FREQUENCY STANDARD , 
TYPE 2007-6 CW

TRANSISTORIZED, Silicon Typ^
Size dia. x SW H. Wght. 7 0Z8. 

Frequencies : 400 — 500 or 1000 cycles 
A dflirâFIPQ *

2007-6 (± .02% at—50° to 4-85’C) 
R2007-6 (±.002% at 4-15° to +35’C) 

W2007-6 (±.005% at—65’ to +125’0 
Input: 10 to 30 Volts, D. C., at 6 ma. 
Output: Multitap, 75 to 100,000 ohms

FREQUENCY STANDARD
TYPE-2001-2

Size 3%"x 4W x 6" H., Wght. 26 oz.

Frequencies: 200 to 3000 cycles
Accuracy: ±.001% at 20’ to 30’C

Output: 5V. at 250,000 ohms
Input: Heater voltage, 6.3-12-28

B voltage, 100 to 300 V., at 5 to 10 ma.

ACCESSORY UNITS 
for TYPE 2001-2

L—For low frequencies 
multi-vibrator type, 40-200 cy.

D—For low frequencies 
counter type, 40-200 cy.

H—For high freqs, up to 20 KC.
M—Power Amplifier, 2W output.
P—Power supply.

Size 3 %" x 4W x W High 
Weight, 2 lbs.

Frequencies: 50, 60, 75 or 100 cycles
Accuracies:—

Type 50L (±.02% at —65’ to 85’C)
Type R50L (±.002% at 15° to 35°C)

Output, 3V into 200,000 ohms
Input, 150 to 300V, B (6V at .6 amps.)

FREQUENCY STANDARD
TYPE 2005

Size, 8" x 8" x 7 High 
Weight, 14 lbs.

Frequencies: 50 to 400 cycles 
(Specify)

Accuracy: ±.001% from 20’ to 30‘C
Output, 10 Watts at 115 Volts
Input, 115V. (50 to 400 cycles)

FREQUENCY 
STANDARD
TYPE 2121A

Size 
x 19" panel 

Weight, 25 lbs.
Output: 115 V 
60 cycles, 10 Watt 
Accuracy:
±.001% from 20° to 30°C
Input, 115V (50 to 400 cycles)

FREQUENCY _ —
STANDARD ■
TYPE 21 ilC ■

Size, with cover < ’HH
io" x 17" x 9" h. ■ ggg* _ jg
Panel model

10" x 19" x 83i" H.
Weight, 25 lbs.

Frequencies: 50 to 1000 cycles
Accuracy: (±.002% at 15’ to 35’C)
Output: 115V, 75W. Input: 115V, 50 to 75 cycles.

^This organization makes frequency standards'^- 

within a range of 30 to 30,000 cycles. They are 
used extensively by aviation, industry, govern, 
ment departments, armed forces—where maxi-

WHEN REQUESTING INFORMATION 
PLEASE SPECIFY TYPE NUMBER

American Time Products, Inc
Telephone: PLaza 7-1430

^arch mawr 580 FlfA New Yotk 36j N< Y
Tinting Systems

WRITE IN 165 ON READER-SERVICE CARD



NEW PRODUCTS

THIN

Transducei ized Tank NT-1505 Generator G-15O1
Capacity: 5 gallons 200 watts

LOAD DISTRIBI TION ANALOG COMPUTER
compact portable cabinet, Belac comHousedGenerator features standby switch for longer life and load selector

$1325

WRITE IN 172 ON READER-SERVICE CARD

WRITE IN 166 ON READER-SERVICE CARD

SOLENOIDS.—Using machine tool type bearing as 
a plunger guide, units survive 100 million operations. 

Automatic Switch Co., Dept. ED, Florham Park,

hermetically sealed 
Radiating face: 27 
(approximately 10"

The 
Euclid

Consult with Narda for all your ultrasonic requirements. The SonBlaster 
catalog line of ultrasonic cleaning equipment ranges from 35 watts to 
2.5 KW, and includes transducerized tanks as well as immersible trans
ducers which can be adapted to any size or shape tank you may now 
be using. If ultrasonics can be applied to help improve your process, 
Narda will recommend the finest, most dependable equipment available 
— and at the lowest price in the industry!

Generator G 25001 
2500 watts

Transducerized Tank NT-5001 
Capacity: 10 gallons

For custom-designed cleaning systems, write to our Industrial 
Process Division; for information on chemical processing appli
cations, write to our Chemical and Physical Process Division; 
both at the address below.

No matter what you need in ultrasonic cleaning equipment, 
you’ll find Narda's complete line of production size units have 
the quality, power, performance, capacity and appearance of 
cleaners selling up to three times their price’ Write for more 
details now and we'll include a free questionnaire to help 
determine the precise model you need. Address: Dept. ED-19.

’most any mechanical, electrical or horological part or assem 
bly you can think of—and clean faster, better and cheaper

FOILS.-For use in radiation measurement

outside of tank. For use in any arrangement or location 
in any shape tank you desire to use. Also available — 
model NT-604, identical with NT-605, except f >r pipe 
thread instead of bulkhead fitting, permitting electrical 
connections inside of tank.

Generator G-5001 
500 watts

What do you want to clean? Transistors, semi-conductors, 
other electronic, automotive, missile and avionic components, 
instruments, timing mechanisms—Narda’s SonBlasters clean

Narda’s mass-production techniques assure you the most 
complete line of ultrasonic cleaners at the lowest prices in 
the industry! From the smallest 35-watt to the amazing 
2500-watt unit with a tank capacity of 75 gallons, Narda's 
SonBlasters are available now—off-the shelf—for immediate 
delivery. And with a full 2-year warranty besides!

Generator G-202 Transducerized Tank NT-202 
35 watts Capacity: % gallon
An amazingly efficient, yet inexpensive, ultra
sonic cleaner. Duty cycle timer permits opera
tor to turn the* unit on, set it, and leave; the 
SonBlaster will turn off automati
cally at the end of the cycle. Four 
choices of timers—from 0-15 min. r AAA 
tn 0-120 mm Also available with 
out timer at slightly lower cost 
(G-201).

puter provides instant, visual interpretation of oper
ating data in public utility electric power systems. 
Does away with need for load slide rules and con
sultation of charts.

Belock Instrument Corp., Dept. ED, Tilth St. and 
14th Ave., College Point 55, N.Y.

WRITE IN 171 ON READER-SERVICE CARD

switch on the front panel t operate up to 8 submers
ible transducers or 8 NT 602 or 2 NT-1505 transduc 
erized tanks at one time Larger tanks available on 
special order.

The lowest price in the industry for a tank of 
this capacity and activity. Gener
ator also will operate 2. 3 or 4 (T AAF* 
submersible transducers at one
time, with just a turn of the load
selector switch on the front panel. w W

ELECTRONIC DESIGN • January 7, 1959

Generator G-601 Transducerized Tank NT-602
60 watts Capacity: 1 gallon
A more powerful production-type unit, with a 
special circuit and selector switch
permitting operator to alternate {TAF*A 
between two tanks, when items * J 11 
being cleaned require different
solutions or a two-step process. W W

Antenna Specialists Co., Dept. ED, 12435 
Ave., Cleveland 6, Ohio.

WRITE IN 167 ON READER-SERVICE CARD

QUICK RELEASE FASTENER.-“Pres-Loc” fasten
ers lock or unlock with a press of the thumb. For 
securing inspection ports, modular units, and panels.

Deutsch Fastener Corp., Dept. ED, P. O. Box 
61072, Los Angeles 61, Calif.

WRITE IN 174 ON READER-SERVICE CARD

HANDLE.—Space-saving model 1250 is 2 in. across 
and 1-15/16 in. high.

Cambridge Thermionic Corp., Dept. ED, 445 
Concord Ave., Cambridge 38, Mass.

WRITE IN 173 ON READER-SERVICE CARD

HIGH SPEED PRINTER.-Solid state line printer 
which selects, edits, and prints out data from a com
puter or magnetic tape at rates up to 1500 lines per 
min. Operates on-line or off-line with the company’s 
220 electronic data processing system.

Burroughs Corp., ElectroData Div., Dept. ED, 
460 Sierra Madre Villa, Pasadena, Calif.

WRITE IN 170 ON READER-SERVICE CARD

Thicknesses from 0.01 to 0.00005 in. Copper, beryl 
lium copper, gold, lead, nickel, palladium, platinum 
tantalum, titanium, zinc, and stainless steel.

American Silver Co., Dept. ED, 36-07 Prince St. 
Flushing 54, N.Y.

WRITE IN 168 ON READER-SERVICE CARD

PRECISION GEARS.—Offered from stock in 32, 48, 
64, 72, 96, and 120 diametral pitches of 14.5 and 
20 deg pressure angles. Available in 303 stainless 
steel and 24S-T4 aluminum, units are built to 
A.G.M.A. standards and tolerances.

Atlas Precision Products Co., Dept. ED, 3810 
Castor Ave., Philadelphia 24, Pa.

WRITE IN 169 ON READER-SERVICE CARD

VEHICULAR ROOFTOP ANTENNA.-Model ASP- 
177 1/2 wavelength antenna covers 144 to 174 me; 
has 4 db receiving gain. Installs through 3/4 in. hole 
with solderless mounting system.

v Submersible Transducer NT-605
* Heli arc welded stainless case, 

for safe, leak-proof immersion.
sq. in Effective plane of radiation: 40-50 sq. in .
x 5"). Effective cavitation of volumes up to 1200 cu. in. at 24 in. tank 
height (5 gal.) and 2400 cu. in. at 48 in. tank height (10 gal.). Bulkhead 
electrical fitting on back allows all wiring connections to be made on

Transducerized Tank
NT-25001
Capacity: 75 gallons
Powerful unit drives the 
largest mass-produced 
industrial-size transduc
erized ultrasonic cleaning 
tank made! Also energizes 
up to 40 Narda 60-watt 
submersible transducers 
(NT-604 or-605). Capable 
of energizing tanks meas
uring upto 150square feet 
of area by 2 or 3’ high.

M360

ultrasonics corporation

Narda SonBlasters offer the most complete line 
of lowest-cost mass-produced ultrasonic cleaners
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Please send me the name and address of my nearest K&E Dealer.

Name & Title

Company & Address
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K&E Marathon Long Line and Wide I ine 
Ruling Pens (1092) hold an extra large

Combinations of height and slant can be 
set quickly and easily. You just loosen the 
knob, move the scriber arm to the desired 
combination of height and slant, and tight
en. That’s all there is to it.

be laid on the work surface without 
of ink flowing out. That means you 
fill several pens of different widths, 
them as freely as you’d use pencils.

leg pencil compass, and the N1070 com
bination with interchangeable pen and 
pencil inserts. Both come with a box con
taining leads and spare needles. And with 
the N1070, a pen handle is provided for 
the pen insert which permits its use as a 
ruling pen The compass can also be used 
as a divider by substituting one of the 
spare needle points for the lead in the pen
cil insert

□ Leroy Height and Slant 
Control Scriber

ng as 
itions. 
Park,
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2, 48, 
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Stop in to see your nearest K&E dealer 
and ask to see these three products—small, 
perhaps, hut mighty handy in the drafting 
room. Or drop us a line by mailing the 
coupon below ...

ASP- 
1 me; 
. hole

You'll find many products like these which 
can be highly useful in your work . . .

angle up to 45° 
forward. You can 
vary height from 
60% to 150% of 
the size of letters 
on the template 
used. The width 
of letters remains 
the same.

The most remarkable feature of this com
pass is the speed and ease with which you 
can change settings—from diameters of 12 
inches to 1/16 inch. With one hand, you 
can increase or decrease radii instantly and 
exactly. To go from small to larger radius, 
just press a spring release, and the legs will

One of the ways to judge a skilled crafts
man is by the tools he uses. I hey're in
variably the best he can find — chosen to 
lighten his work, sharpen his skills. And, 
if the craftsman is a draftsman, they are, 
more often than not, products of K&E.

It may be that some of these products have 
escaped your attention (after all. we offer 
something over 8000 items). I hat’s why 
we suggest you pay a visit to your K&E 
dealer whenever you can. It’s a liberal edu
cation on what’s new — as well as what’s 
tried and true — in drafting equipment.
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Leroy * Height and 
Slant Control Scriber

HUMIDITY PROOF COATING.—“Humiseal” type 
1F12 has infinite pot and shelf life, withstands —60 
to 4~150 C. May be applied by dip, spray, or brush 
to glass, ceramic, plastic, and metal. Humidity’ cy
cling meets MIL-STD-202A specifications.

Columbia Technical Corp., Dept. ED, 16-02 31st 
Ave., Woodside 77, N.Y.
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Some Ideas for your file of practical information on drafting and reproduction 
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more information on:

K&E Quick Set Compass 
Marathon Ruling Pens
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100 KV X-RAY SPECTOGRAPH.—Analyzes metals, 
alloys, minerals, ores, chemical mixtures, and com
pounds. Covers a range of 87 elements in the atomic 
scale extending from magnesium to californium. Has 
stepless voltage control with 15 to 100 kv range.

Philips Electronics, Inc., Instruments Div., Dept. 
ED, 750 S. Fulton Ave., Mt. Vernon, N.Y.
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DIGITAL PROCESSOR.-“MicroSADIC” handles 
ip to 10,000 analog signals per sec, converting, 
programming, and recording in digital form on mag
letic tape.

Consolidated Electrodynamics Corp., Dept. ED, 
JOO N. Sierra Madre Villa, Pasadena, Calif.
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expand automatically. Stop approximately 
where you want, and make precise adjust
ments with a micrometer screw. To go 
from large to small, simply squeeze the 
legs of the compass together, then adjust 
precisely.

The K&E Quick Set combines the rigidity 
and precise adjustment of a standard bow 
compass, the simplicity and speed of a 
friction type compass, plus the finger tip 
control of K&E’s unique design You have 
to try the Quick Set to appreciate it fully. 
Two types are available. The N107I fixed

A versatile new Leroy scriber is now avail
able which greatly expands the variety of 
lettering possible from a standard Leroy 
template.

Now, with the new Height and Slant 
Control Scriber (3237-12), you can form 
characters from vertical to slanting at anyAUTOMATIC ANALYTICAL BALANCE.—Model 

301A features 1 sec measurement time and 0.2% 
accuracy in five ranges from 30 to 3000 mg. Meter 
can be zeroed with container on the balance, thus 
showing weight of added contents directly.

E-H Research Labs, Dept. ED, 2161 Shattuck 
Ave., Berkeley 4, Calif.
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DIAZO SENSITIZED FILM.—For producing dupli
cate originals, Perma-Scale intermediate film has 
Mylar base, erases easily and repeatedly. Retains 
original flexibility and transparency almost indefin
itely and is impervious to water.

Eugene Dietzgen Co., Dept. ED, 2425 N. Shef
field Ave., Chicago 14, Ill.
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SILICONE RUBBER.—Liquid Silastic RTV 502 vul
canizes to a rubber in 30 min at room temperature. 
Retains flexibility from —70 to 4-509 F; has good 
electrical properties. Suitable for sealing, caulking, 
potting, and encapsulating. Dow Coming Corp., 
Dept. ED, Midland, Mich.
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SERVO MOTORS.—Incorporate inertial damper 
within size 10, 11, or 15 frame. Units are ruggedly 
constructed and operate to 150 C.

Eastern Air Devices, Inc., Dept. ED. 391 Central 
Ave., Dover, N.H.
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PUMP AND MOTOR ASSEMBLY.-Model 1213- 
HBG-221 is designed to drive the nose antenna in a 
missile. Assembly operates from —65 to 4-165 F, 
weighs 8 lb.

Eastern Industries, Inc., Dept. ED, 100 Skiff St., 
Hamden 14, Conn.
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They’re easy to clean, too.

K&F. Marathon Long Line Ruling Pens are 
available individually in line widths of 
.006, .009, .013, .020 inch —or in sets of 
three pens in line widths of .009, .013, .020 
inch in a Leatherite case. Marathon Wide 
Line Ruling Pens come in line widths of 
.030 and .060 inch.

ink supply — draw lines up to eight times 
longer than ordinary ruling pens. And 
because they are pre-set. line widths are 
always uniform, easy to match with com
plete accuracy. Ink flow is regular and 
even, lines are always sharp and clean 
edged.

An important feature of K&E Marathon 
Ruling Pens is that they will not leak. They



The Difference is in the Quality

THE SUPERIOR DIGITAL INSTRUMENT

instrumentation

WITH * DIMENSION FOR THE FUTURE
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Designed for Versatility 
Engineered for Reliability 

Precision Built, yet Rugged
Easy to Use, Easy to Maintain

Surface Grinder

For close tolerance work

SPECIFICATIONS
Available with 4 digit (Model V-41) or 
5 digit (Model V-51) display, the Digital 
Voltmeter is powered by Control Unit 
Model C-l, which includes a power sup
ply, precision reference and differential 
amplifier, and which, separately housed, 
supplies power to as many units as are 
required in a Digital System. The Cubic 
Voltmeter provides an accuracy' of .01% 
plus or minus 1 digit, between ±.0001V 
and ±999.9V (Model V-41) and 
±0.0001V and ±999.99V (Model V-51). 
Low level voltages ±10 microvolts may 
be measured by the addition of the Pre
amplifier unit, Model PA-1.

CUBIC CORPORATION
5575 Kearny Villa Road, San Diego 11, Calif.

This small precision surface grinder has a 
wheel head elevation control that reads to 0.0001 
in. on a vernier scale. The transversal vernier 
reads to 0.0005 in. The magnetic chuck has fine 
laminations for holding small parts securely, and 
the wheel head elevating mechanism is sealed 
against grit and dirt. The unit has a built in de
magnetizer. Magnetic chuck surface is 4-1/8 x 6 
in.; transversal table travel is 4-1/4 in.; and longi
tudinal table travel is 8 in. Vertical movement of 
the wheel head is 5 in, and the maximum height 
between chuck and wheel is 4 in. The grinding 
wheel is 4-3/4 in. in diameter.

American LIP Corp, Dept. ED. 610 Fifth Ave, 
New York 20, N. Y.
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Metal Marking Machine

All pneumatic

An all pneumatic bench model, the 501 metal 
marking machine makes permanently indented 
inscriptions. The die head is vertically adjust
able and the gap can be varied for small or large 
parts. The marking head is variable up to 1 in. 
Marks can be up to 2.5 in. long.

Noble & Westbrook Mfg. Co, Dept. ED. West
brook St, East Hartford 8, Conn.
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Unit construction of the Cubic Voltmeter and other Digital instruments provides maximum flexibility in creating 
systems that design themselves. Inter-case wiring and standard-size plug-in units make every Cubic System a custom

ized system using standard units. “Building Block units which can be added easily to increase systems capabilities are 
the DC Preamplifier, AC-DC Converter, Digital Ohmmeter, Ratiometer, Master and Auxiliary Scanners and Printer 
Control Units. Write today for further information.

Four and Five-Digit Transistorized

DC VOLTAGE 
INSTRUMENTATION 
For Rapid. Precise Voltage Measurement

Space Age know-how that goes into Cubic Corporation s missile 

tracking systems is also an important engineering and production 

component of Cubic DC Voltage instrumentation. The1 4-digit and 

5-digit Voltmeters, powered by the Cubic Control Unit, offer such 

quality features as unit plug-in construction, a precise two-part 

filter that eliminates the effect of AC ripple on DC readings, shock

mounted stepping switches with controlled drive, m which the 

switch turns off the drive circuit part way through its cycle, ending 

overdrive and eliminating impact wear. Clear y isual display is pro

vided by an ultra-brilliant, edge-lighted read-out containing in-line 

numerals one inch high. Transistorization ends warm-up time, 

lengthens instrument life. Cubic’s attention to fine detail increases 

the precision, reliability and functional capability' of each instru

ment and at the same time provides such outstanding features of 

standardization as printed circuit boards that are interchangeable 

and stepping switches that swing 

jjgj up and out for ease of routine

maintenance. Cubic quality is 

your guarantee of truly fine

NOT JUST A ‘VOLTMETER’...
... this superior Cubic instrument can 
measure with great accuracy every 
phenomenon of science which can be 
converted to a usable DC voltage 
level... pressure, temperature, depth, 
volume, salinity, etc. Great economy 
can be effected through use of the 
Digital Voltmeter in applications 
which require precise, legible read
ings to the unskilled worker without 
danger of costly operator error. Out
standing engineering and design tal
ents have been combined to produce 
this fine DC Voltmeter, the most re
liable Digital instrumentation avail
able today.
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Western Electric reports

Du Pont MYLAR® cuts capacitor costs

gDPOB
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SUPERIOR CHEMICAL RESISTANCE: 
Unaffected by oils, grease, most acids 
and alkalis, moisture and solvents.
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HOW CAN "MYLAR” HELP YOU ? Whether 
your product uses miniaturized capaci
tors or heavy-duty cables, it will pay 
you to investigate the performance bene
fits of “Mylar”. . . and products made 
with “Mylar”. Component makers find 
this tough, thin polyester film will often 
cost less on an area basis than present 
insulating materials. For more detailed 
information, send in the coupon.

HIGH DIELECTRIC STRENGTH: Aver
age of 4,000 volts per mil... average 
power factor of 0.003 at 60 cycles.

E. I. du Pont de Nemours & Co. dncJ
Film Dept., Room ES-1, Nemours Bldg., Wilmington 98, Del.

Please send booklet listing properties, applications 
and types of “Mylar” polyester film available.

PROPERTIES OF "MYLAR"
“Mylar” offers a unique combi
nation of properties that may help 
you improve performance and 
lower costs of your product. Here 
are two of the many important 
properties for evaluation.

••‘MYLAR” is Du Pont’s registered trademark for its brand of polyester film

Application 

Name--------- 
Company— 

Addrest-----

Sleeving Cutter

Handles up to lz4 in. 0D

Coil Winding Machine 

Has 30 speeds to 5000 rpm

0001 
nier

PROBLEM: Western Electric was search
ing for a dielectric material which, when 
used in film-foil construction, would 
lower manufacturing costs.
SOLUTION: Du Pont “Mylar”* polyester 
film. According to Western Electric, the 
moisture resistance of “Mylar” mini
mized the need for costly encapsulation; 
high dielectric and physical strength in 
thin gauges helped reduce over-all size;

capacitance stability under normal volt
age stress maintains long life.
RESULTS: Capacitors insulated with 
“Mylar” provide excellent performance 
for selected types of equipment pro
duced by Western Electric. These new 
capacitors achieve high reliability and 
long life. Materials savings have been 
realized through reductions in size and 
use of less costly encapsulation.

•tC U $ PAT Off 

BETTER THINGS FOR BETTER LIVING 
. . . THROUGH CHEMISTRY

Made by Frieseke & Hoepfner of West Ger
many, the FH 88 K56 coil winding machine uses 
a stepless wire-feed control to handle wire sizes 
from 52 to 17 AWG. It incorporates a transformer 
rectifier operated de motor which provides 30 
winding speeds to 5000 rpm. With special pur
pose, easily affixed attachments, one machine can 
make many coil types, including layer, universal, 
strip, subminiature, thread-interlaced, yoke, small 
rotor, trapezoidal, bifilar, and relay. The unit has 
a built in wire break detector and an electronic 
control panel which can be used to program 
stops or slowdowns at layer ends for paper inser
tion or taps.

Electromatic Equipment Co., Dept. ED, 175 
Fifth Ave., New York 10, N. Y.
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Hand or power operated, these sleeving cutters 
landle dimensions up to 1/4 in. OD and will cut 
n lengths from I /4 to 8 in. They can be used for 
ill types of insulation tubing including Fiberglas 
ind silicon coated nylon, and also for wires that 
ire no. 16 or smaller. The hand models are desig- 
lated 101 and 141; the powered models, 201 and 
241. All units are bench type and can be an
chored with two screws. The steel cutting knives 
are easy to remove and the adjustment screws 
can be set instantly for any cutting length. Di
mensions are from 5 x 5.5 x 6 in. to 8 x 11 x 7 in.

Macdonald & Co., Dept. ED, 1324 Ethel St, 
Glendale 7, Calif.
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Information Center

onl GROUND SYSTEMS
Personnel Selection and Placement
Hughes Aircraft Company 
fullerton, Orange County, California

the creative engineering now underway at 
Hughes in Fullerton. If creative engineering 
is your forte, you will find abundant aesthetic 
and monetary reward at Hughes. To in
vestigate write to Mr. L. S. Wike at the 
address below.

The research, development and produc
tion of this advanced system is typical of

ELECTRONIC DESIGN • January 7, 1959

standard size army van trucks.

of aircraft and store the shifting tactical situ
ations for high-speed assignment of defense 
weapons. They produced compact electronic 
display systems which present the tactical 
information in symbolic and language form.

And then they made this complete radar 
and data handling system mobile. The radar 
scanning antennas (shown above) can be 
converted for travel on the road in minutes. 
The complete data processing and radar 
scanning systems, with all of their wide ca
pabilities, have been engineered to occupy

How to conceive a radically improved 
radar scanning technique. How to integrate 
this technique into a superior data handling 
system. How to make the complete scanning 
and data handling system mobile.

These were the problems faced by engi
neers at the Hughes Ground Systems Divi
sion in Fullerton. California. Utilizing a 
completely new engineering concept, these 
engineers developed a radar scanning system 
which positions beams in space by electronic 
rather than mechanical means...thereby pro- 
v uling three-dimensional radar protection.

They developed high-speed data proces
sors which monitor the action of hundreds

A central source of welding news and informa
tion has been established by the American Weld
ing Society to disseminate data relating to the 
welding industry as a whole. Products, equip
ment, and personnel will not be included, but 
handled by the individual companies. It is felt 
that both the industry and the press will gain by 
the establishment of this fact-checking center.

American Welding Society, Dept. ED, 33 W. 
39th St., New York 18, N.Y.
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Branch Service Expansion

One of the West’s leading Electronic Manu
facturers’ Representatives organizations with 
home offices in Los Angeles has established five 
new factory authorized Service Departments. 
Located in San Carlos, Sacramento, San Diego, 
Phoenix and Albuquerque, they are strategically 
located to serve the four state area of California, 
Arizona, Nevada and New Mexico. Each new 
department is staffed with factory trained tech
nicians and is equipped with the finest electronic 
instrumentation. Customers are assured of 
prompt service, maintenance, and calibration on 
all in-and-out of warranty repairs.

Neely Enterprises, Dept. ED, 3939 Linker
shim Boulevard, North Hollywood, Calif.
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R & E Office Opens

A new research and engineering organization, 
Flight Sciences Laboratory, Inc., was formed on 
the Niagara Frontier recently to engage in theo
retical and experimental research, advanced en
gineering analysis, and selected development 
work in aerophysics, areodynamics and related 
technical areas of aeronautics and astronautics. 
They will deal directly with government and 
military agencies on contractual research, as well 
as supplying advisory and consulting services to 
aircraft, missile and related equipment manu
facturers in the aircraft and rapidly growing
spacecraft fields.

Flight Sciences Laboratory, Inc., Dept. 
1965 Sheridan Drive, Buffalo, N.Y.
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Precision Tachometer 
Production Testini]
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Interesting, varied work on designing transistor circuits and 
servo mechanisms. Contact Mr. Robert Burns, Personnel 
Manager, in confidence.

rma
Zeid

actual size
Type 20TG-6777-01

• .16% Linearity 0-3600 RPM
• .05% Output Voltage Tolerance at 3,000 RPM
• 2V per thousand RPM voltage gradient
• 15°C to 75°C temperature range
• 0° ± 6 minutes 3000 RPM phase shift
• 10 mv max. null voltage
• 3 mv max. in phase axis error
• 115 V 400 cycle input, 8 watts
• Size 20 illustrated (Type 20TG-6777-01.) Other 

sizes with similar or greater accuracies can be 
designed to your requirements. Write or call your 
nearest Oster office for further information today.
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Rare Earth Metals Supplied

Now you can obtain these rare earth metals in 
c jmmercial quantities—praesodymium. neodym- 
i an, terbium, holmium, thulium, ytterbium, and 
1 itetium. Other rare earth metals such as europ
i <m and samarium will be supplied on a custom 
lasis by Michigan Chemical Corp, which has 
i lade gadolinium, dysprosium, erbium, and 
y ttrium similarly available for about a year. 
These rare earth metals are cast in ingots 1,1-1/2, 
2, 3, and 3-1/2 in. in diameter. Custom ordering 
of special shapes is possible. Purities of these 
metals is 99+^. The entire group of rare earth 
metals supplement the company’s high-purity 
rare earth oxide products.

Address questions about prices and quantities 
to Rare Earths and Thorium Division, Dept. ED, 
Michigan Chemical Corp, St. Louis, Mich.

Vibration Tests for Missile Parts

Test equipment which simulates the random 
and complex waveform vibration of rocket en
gines has been installed at Wyle Research Corp. 
The new types of vibration can be combined 
with the natural environments along with electri
cal, electronic, mechanical, pneumatic, hydraulic, 
or cryogenic functional tests. The system includes 
an MB C-25 3500-lb exciter powered by a Ling 
20/20C amplifier, Ung peak-notch filters and 
broadband equalizers, a General Radio random 
noise generator, and a Moseley x-y plotter. The 
C-25 exciter is available for sinusoidal as well as 
random vibration.

Wyle Research Corp, Dept. ED, 128 Mary
land St, El Segundo, Calif.
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Assuring Reliability

In response to a growing need for component 
reliability assurance processing equipment, The 
Daven Company has created a Reliability’ As
surance Division, which will provide the equip
ment required by’ the “meantime-to-failure con
tract provisions now in effect in a majority of 
weapons systems programs.

Daven’s modular design is an integrated sys
tem utilizing novel component part-holding 
modules, automated test sets, automatic data 
recording and data reduction devices, and unique 
environmental chamber designs. Except for vari
ations in circuitry* and test instrumentation, the 
system can be employed to process large quanti
ties of any type of component.

Address inquiries to Mr. Richard J. Newman,« 
('eneral Manager, Reliability' Assurance Divi
s on, The Daven Co, Livingston, N.J.

Temperature Compensated

PRECISION TACHOMETER

□ oo 
non

517 Lyons Avenue 
Irvington, New Jersey 
Phone: ESsex 3-2361

torque units, actuators and 
blower and tan assemblies

WESTERN 
OFFICE

5333 So. Sepulveda Blvd 
Culver City, California 
Phones: EXmont 1.5742 

TExas 0-1194
TWX S. Mon 7671

NEW YORK 
OFFICE

Other products include servos, synchros 
resolvers, motor gear trains. AC drivt 
motors, I)(’ motors, servo mechanism as
semblies. reference and tachometer gener

237 North Main Street
Hempstead, L.I., New York NEW JERSEY
Phone: IVanhoe 3*4653 ^r—ir—
TWX Hempstead N. Y. 705 urriue

MANUFACTURING CO.

Your Rotating Equipment Specialist
Avionic Division

Racine, Wisconsin



NEW LITERATURE

237Metal Degreasing

238Missile, Rocket Valves

Model 324A

239

in some applications, a 4 decadeapparent range
240Electronic Go-No-Go Gage

241Soldering Tools

A Subsidiary of Hancock Industries, Inc,
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Bulletin No. 838 gives facts about tempera
ture control in gas and vapor chromatography. In 
8 pages, illuminated by tables and curves, ques
tions are posed and answered about column 
temperature, retention time, detector tempera
ture, resolution and temperature programming. 
Burrell Corp.. 2223 Fifth Ave., Pittsburgh 19. Pa.

Catalog illustrates and describes the complete 
line of Vulcan electric soldering tools. Vulcan 
Electric Company, 88 Holten St., Danvers, Mass

CMC instrument offers the same operating performance 
as other 5 decade types.

CzQ With RECYCLE switch in the B posi
tion, (a) output information is obtained from 
the R channel and the instrument recycles 
on B. (b) If the A channel selected number is 
less than the B channel number, the unit pro
vides output information at A and continues 
on to the B channel selection as above.

With RECYCLE switch in the A & B 
position, the instrument provides output in
formation and recycles alternately on the 
A & B channels. For example, when the unit 
is recycling on A, B is ignored and when 
recycling on B, A is ignored. This position 
is ideal for generating a chain of variable 
spaced pulses.

With RECYCLE switch in the A posi
tion. (a) output information is obtained from 
the A channel and the instrument recycles on 
A. (b) If the B channel selected number is less 
than the A channel number, the unit will pro
vide output information at B and continue on 
to the A channel selection as above.

New CMC Dual Preset Counters provide output 
information at any two pre-selected counts within the 
capacity of the unit up to 40 kc. Input pulses are 
obtained from any standard transducer. With an 
0.05 v rms input sensitivity, external amplifiers are 
seldom necessary.
CMC’s unique digit circuitry prevents miscounting and 
extends the capacity of the instrument beyond its

Uq With RECYCLE switch in the OFF posi
tion, output information is obtained at both 
the first and second preset selections but 
the counter continues to totalize, until the 
maximum count capacity of the instrument 
is reached. The counter then resets to zero 
and repeats the cycle as above.

CMC engineering representatives 
are located in principal cities. 
After you’ve checked the key 

specifications, give your nearest 
CMC representative a call. 
He’ll be happy to arrange a 

demonstration. For complete 
technical information, 

please write Dept. 191. 5528 Vineland Ave. • No. Hollywood, Calif,
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Phone STonley 7-0401 • TWX: NHOL 8290

Four page bulletin describes electronic go-no- 
go gage. It is designed for frequency stability 
and comparison checks, motor speed control, 
pressure and flow control, material flow control, 
and other limiting situations occurring between 
1 and 40,000 times per sec. Computer Measure
ments Corp., 5528 Vineland Ave., North Holly
wood, Calif.

NEW CMC DUAL PRESET COUNTER FOR
coil winding... motor speed control... shearing to length 
... batching, packaging, and stacking by number... vari
able pulse interval generation ... process programming... 
measurement of elapsed time between selected number of 
events... and used with a CMC frequency meter, very 
accurate frequency measurements.

Illustrated product manual gives data on high
pressure hydraulic and pneumatic valves for air
craft missiles and rockets. Dimensional drawings, 
flow charts, and production test specifications of 
48 different solenoid valves are included. Pro
duction specifications include dielectric and re
sistance data for coil and connector; and tests on 
cycling, pull-in voltage, proof pressure, and min
imum operating line pressure. For multiple-posi
tion valves, schematic material is included with 
solenoid data. Skyvalve, Inc., 831 West Fayette 
St., Syracuse, N.Y.

Methods of degreasing metal surfaces are ex
amined in the bulletin. The methods utilize emul
sion cleaners which eliminate the fire hazards of 
older methods and are more effective in removing 
dirt and soil. The bulletin also discusses the 
principles and how they should be used. L. Son
neborn Sons, Inc., 300 Fourth Ave., New York, 
N.Y.

KEY SPECIFICATIONS
DECADES 3, 4, 5 or 6 • COUNT CAPACITY Up to 1,000,000 

INPUT FREQUENCY To 40 kc • OUTPUT Pulse and relay simul
taneously • OPTIONS Rack mount, 400 cps operation, 5 digit 
mechanical register, 5 mv preamp, digital printer or inline read
out output • PRICE 3 decade $615; 4 decade $715; 5 decade $815; 
6 decade $915.

Only CMC’s new 
। Dual Preset Counters have 
Q Mote of Operation
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Courtesy of Pressurform Container Corp., and the 
LMEE Dept, of General Electric Co.

Catalog No. 98 contains dimensions, tables, and 
other data on miniature threads between 56 and 
160 per inch as well as prices for stock taps, dies, 
screws and tools. J. I. Morris Co., Southbridge, 
Mass.

Where does the versatile Simmons link-lock be
long in your design? For fulL information and 
specifications, send for link-lock data sheets 
today. Samples and engineering service available 
upon request.

Bulletin describes and specifies the various in
tegrated units which test synchros for electrical 
error, fundamental null, total null, phase shift, 
and transformation ratio. Theta Instrument Corp., 
48 Pine St., E. Paterson, N.J.

Brochure #2060 covers the complete line of test 
equipment, volt-ohmmeters, vacuum tube volt
ohmmeters & microtesters. Simpson Electric Co., 
5200 W. Kinzie, Chicago 44, Ill.

89
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“Servo Calculator” is used as plotting tool aid 
in the solution of network problems in servo 
analysis. Design engineers may obtain the aid at 
no charge by writing on company letterhead to 
Magnetic Amplifiers, Inc., 632 Tinton Ave., New 
York 55, N.Y.

238 
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Complete description and specifications of 
Bristol’s new ARMOROX Thermocouples are 
given in bulletin P1281. Available types, materials 
sizes and thermocouple curves are detailed, and 
applications are suggested. The Bristol Co., 
Waterbury 20, Conn.
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A 20-page catalog features illustrations of prod
ucts, dimensional drawings, performance curves 
and general environmental information on 
toroidal coils, filters, magnetic amplifiers, de to de 
converters and laminated transformers. Com
munication Accessories Co., Lees Summit, Mo.

General Electric’s new “Big Look” in small 
panel instruments, de and ac is described in 
booklet GEA-6678, a 6-page brochure of text, 
pictures and tables. Information is given on rat
ings, dimensions, size and panel drilling plans. 
General Electric Co., Schenectady 5, N.Y.
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is the rugged answer to your exacting container closure problems

LINK-LOCK plays 
an important role 

in the design 
of this container

Simmons’ link-lock provides pressure-tight, im
pact-resistant closure, plus quick closing and open
ing, on this reinforced fibrous plastic product made 
by the new automatic pre-form process developed 
by Pressurform Container Corp. The two-section 
container will be used by the Light Military Elec
tronic Equipment Dept, of General Electric Com
pany for shipping airborne radar jamming units 
to the Air Force.

Of prime importance are the container’s light
ness, strength, rust- and mildew-resistance, ability 
to withstand high pressures without distortion, 
ease of locking and opening, and low cost.

Here’s why link-lock is ideal for use on military 
cases produced to exacting specifications as well 
as on inexpensive commercial containers:

• High closing pressure with light operating 
torque ... insures pressure-tight seals where 
required.

• Impact and shock resistant (positive-locking).
• Compact design... lays flat against case even 

when unlocked.
• Available in 3 sizes, for heavy, medium, and 

light duty.
• Opening and closing by wing-nut, screwhead, 

or hex nut.
• Flexible engagement latch design...can be 

varied to suit different conditions.

Also available! Spring-Loaded LINK-LOCK...ideal 
for less expensive containers where costs won’t 
permit precision production. Spring provides 
take-up to compensate for set in gasketing, irregu
larities of sealing surfaces, and mounting inac
curacies. SIMMONS 

FASTENER CORPORATION
1763 North Broadway, Albany 1, Now York

QUICK-LOCK SPRING-LOCK ROTO-LOCK LINK-LOCK DUAL-LOCK
See our 8 page Catalog in Sweet's Product Design File
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Synchros and Resolves 251

252Pulse Generators

253Plastics

MHMh MN4

149 W

WRI

A DIGEST OF NEW DEVELOPMENTS 
IN ELECTRONICS AND AUTOMATION

Two new reference sheets for design engineers, 
covering genera] mechanical and electrical speci
fications for synchros and resolvers, discuss appli
cation of synchros and resolvers in design of 
control systems, computers, fire control mechan
isms & missile settings. Induction Motors of Cali
fornia, 6058 Walker Ave., Maywood, Calif.

Write for
Catalog 515

DC-AC 
CHOPPERS

oscillators. Northern Radio Co 
22nd St., New York 11, N.Y.

Four-page two-color brochure covering specifi
cations and prices for line of pulse generators, 
block units for special purpose pulse instrumenta
tion, magnetic core testing equipment, and elec
tronic counters. Electro-Pulse Inc., 11861 Teale 
St., Culver City, Calif.

Eleven types, 
both single and 
double pole.

Long life.

Low noise level.

Extreme reliability

“A Ready Reference for Plastics” is the 
eleventh revision of a nontechnical book on plas
tics which brings out essential facts. How they 
come about, how they are used and why, physi
cal properties, types of molding, elements of part 
design, designing pitfalls, notes on machining and 
inserts on almost every type of plastic material 
included. Available with letterhead request to 
Boonton Molding Co., 326 Myrtle Ave., Boonton,

Retainers 255

Catalog No. 2-TT covers top holding tube anil 
component retainers. Specifications for three 
types of top holding retainers are listed in the 
12-page catalog: Top Tainers, Type 2 Tube 
Clamps, and Type 2 Crystal Clips. Sizes and 
modifications are available to retain every mini
ature and standard tube and nearly every cylin
drical, rectangular, and wafer shaped component 
in present usage. The Birtcher Corp., Industrial 
Div., 4371 Valley Bhd., Los Angeles 32, Calif.
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Frequency Shift Equipment 254

A 2-color, 64-page catalog on line of frequency 
shift terminal equipment contains 34 items. The 
line includes multi-channel FS & AM tone sys
tems, telemetering systems, twinplex equipment, 
frequency shift keyers, monitors, diversity re
ceivers, frequency shift converters and master

BRUSSELS SCOREBOARD. With thi‘ Brussels World’s Fair past, the big ques
tion is: How did we do? Answers can’t be measured, of course, but the U.S. 
provided the world with an interesting look into the future—as well as a 
dazzling impression of American life today—mainly through the efforts of 
electronics companies. One fifth of the 50 U.S. firms participating in the 
Brussels Fair were electronics companies. Two of the 55-foot spheres within 
the 320-foot Atomium. symbol of the Fair, were occupied by U.S. elec
tronics firms. A good indication, we think, of the growing role electronics 
is playing in civilization today.

STRIPE TELLS TYPE. One way of making quick, positive circuit iden- $ 
tification of multi-conductor instrumentation cables is by the tracer . 
method. Tracers are colored stripes or bands marked on the surface of V41
the insulation or jacket of the Rome instrumentation cable shown | ga 
here. It affords distinctive circuit coding throughout the entire length 
of each wire. Other color-coding methods- -plus a basic run-down Kg 
on the typers of insulation and jacketing materials suitable for instru
mentation cables are all explain'd in Rome’s Bulletin RDC 400: 
“Instrumentation Cables for Telemetering, Data Recording, Circuit 
Control Testing, and Electronic Computers.” Write for your copy. ■

BILLION DOLLAR BACKSTOP. Ground-support equipment for modern weap
ons systems will cost over $1.5 billion in 1959, according to an aviation 
publication source (name furnished on request). That means more and 
more business for electronics—as electronic support gear becomes more and 
more an integral part of the weapons system. Main role of electronics in GSE: 
testing, controlling, computing, simulating.

“ELECTRIONIC" CONTRACTORS WANTED. “Electrionic” (electric-electronic) 
control and instrumentation systems are opening up new opportunities for 
electrical contractors. Contractors team up with electronic equipment manu
facturers to install electrionic systems, then maintain them as well. As the 
demand for automatic controls in industry grows, the electrical contractor is 
offered a new, rapidly developing market. An analysis of that market—plus 
a description of the basic types of control systems involved—is all reported 
in an article that appeared recently in a publication of a field unrelated to 
electronics. In case you missed it. write to impulse, c/o Rome Cable Corpora
tion, 421 Ridge Street, Rome, New York and ask for a reprint of the article.

CABLEMAN'S CORNER. Since 1932, polyvinyl compounds have become one 
of the most popular insulating and jacketing materials available. In 1954, 
over 100 million pounds were used by the wire and cable industry alone. In 
the fields of automation and instrumentation, where greater stress is being 
put on both smaller and more complex cable constructions, the use of poly
vinyl chloride components has become more and more important.

These compounds consist of polyvinyl, or a co-polymer of polyvinyl chlo
ride and polyvinyl acetate, thermoplastic resins mixed with plasticizers for 
flexibility, fillers for strength, pigments for color, and stabilizers for resistance 
to aging and acidation. The combined properties of the ingredients determine 
the properties of the components.

Because polyvinyl chloride insulations and jackets derive their properties 
from the materials they contain, it is possible, through proper ingredient 
selection, to “engineer” compounds for specific end uses. Here are a few 
special applications:

a. cold—low-temperature applications riown to — 54° C.
b. heat—high ambient temperatures—up to 105°C.
c. environmental hazards, i.e., oils, solvents, chemicals
d. deformation—special compounds or special cable design can reduce this 

effect.

' As we've said before, when you need reliability—call on a Cable Specialist.)
WRITE IN 250 ON READER-SERVICE CARD

PUBLISHED RY ROME CABLE CORPORATION. ROME, N . Y .
PIONEERS IN INSTRUMENTATION CABLE ENGINEERING

7 ELKINS STREET 
SOUTH BOSTON 27, MASS



Environment Chambers 258

RECORDER Batteries 259

a second circuit, the chartaxis)

260

Electronics Catalog 261

Electronic Flash Tubes 262

263

ESTABLISHED 1920

SAY: NO-TEL-FER

1959

In scores of research and testing appli
cations, this Speedomax X-Y Recorder 
is saving valuable time and manpower 
by continuously measuring two varia
bles and plotting the relation between 
them. One measuring circuit controls 
the pen travel across the chart (X

Filament transformer for insulation up 
to BO KV AC Test Low vecondary 
capacitance from 6 to 30 mmfd.

special units listed. Kemlite Laboratories, Inc 
1819 W. Grand Ave., Chicago 22, Ill.

NWL custom-built Transformers are made to fit the particular 
needs of the user. Each Nothelfer transformer is individually 
tested for core loss, polarity, voltage, corona, insulation break
down and aging characteristics and must meet all customer’s 
requirements before shipment. We shall be glad to receive your 
specifications and quote you accordingly.

Uses, physical make-up 
circuits of electronic flash 
4-page brochure. Standard

paper travel (Y axis). Use this re
corder to plot stress vs strain, vacuum 
tube characteristics, computer outputs, 
rpm’s vs motor load, etc.

961. 100 uniform div. in .9)4

and typical control 
tubes described in 
units, limitations of

LEEDS
Instrument,

LARD

959

A new 12-page Technical Bulletin, MM-2, 
covers testing of rectangular hysteresis loop mag
netic cores. The bulletin includes an analysis of 
the parameters of core characteristics and the 
test requirements that must be met to ensure the 
selection of cores to specific levels of perform
ance. General Ceramics Corp., Keasbey, N.J.

NORTHRUP
Automatic Control, • Furnace,

Design improvements in new line of station
ary batteries reviewed in 8-page bulletin. Among 
the innovations are new corrosion-resistant posi
tive grids made of Silvium, a patented alloy 
100% more corrosion-resistant than pure lead. 
Bulletin 6205, Exide Industrial Div., The Elec
tric Storage Battery Co., P.O. Box 8109, Phila
delphia 1, Pa.

List No. 69950-N3-Q1-961 Speedomax G Re
corder, normally available for slock delivery. 
Measuring Circuits Two d-c potentiometers for 
X and Y ares. Circuits arranged for moving 
X axis from zero at left of chart to zero at chart 
center, and Y axis from zero at bottom of chart 
to zero at center of chart.
Record—Draws continuous curve on Chart No.

DATA PLOTTING TIME 
with L&N’s SPEEDOMAXM'G

The 1959 catalog, 192 page volume, includes 
components and equipment for service and in
dustrial use. Electronic Publishing Co., Inc., 180 
North Wacker Drive, Chicago 6, Ill.

Small-diameter beryllium-copper tubing de
scribed in Data Memorandum No. 7 which in
cludes mechanical and physical properties, ap
plications, corrosion resistance, production lim
its, heat treatment, fabrication and standard size 
tolerances of the tubing. Superior Tube Co., 
1521 Germantown Ave., Norristown, Pa.

NOTHELFER WINDING LABORATORIES, INC., P. 0. Box 455, Dept EDL Trenton, N. J.
Specialists in Custom-Building 
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Four-page, two-color, photo-illustrated Bulletin 
#6 describes new line of environmental test 
equipment designed for mass-testing of produc
tion components. Among environments obtain
able are high-low temperature altitude, humidity, 
vibration, shock, and immersion. Elmer R. 
Easton, Gen. Mgr., Wyle Associates, 128 Mary
land St., El Segundo, Calif.
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at high and low end of X and Y axes.
Accuracy Rating—X axis: ±0.3%. Y axis: 
±0.4%.
Dead Band—X axis: 0.2% of range span or 
10 pv, whichever is larger. Y axis: 0.3%. 
Span Step Response Time Rating A axis: 1 
sec. nominal. Y axis: 4 sec. nominal.
Electrical Ranges 10 mv d-c on A and Y axes; 
with zero shifted, — 5 too to +5 mv on both axes. 
Y Axis Indicator Scale Calibrated 0 to 10 over 
6". Mounted on right side.
Current Standardizers —2, manually adjusted. 
Operating Aids—Chart tear-off device and sol
enoid-operated pen-lifter.
Power Supply 120 v, 60 or 50 cycles.
Price —$2160.00, f.o.b. Phila. or North Wales, 
Pa. (subject to change without notice). Order 
6995O-N3-Q1-961 from L&N, ',908 Stenton 
4«*., Phila. 44, Po., or nearest L&N Office.

NWL TRANSFORMERS

liBlh

Same as opposite except with 
2 or more secondary windings

High impedance type transformer from 
0 01 to 50 KVA and up to 10 KV This 
unit is used for applications where 
short circuit current must be limited

Through type instrument current 
transformer Available in ranges from 
1000 to 10 000 amperes

Outstanding in their fields for continuous 
research, development and design
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266Instruments and Apparatus

267

mini-

268

269

270Fiberglas Sleeving and Tubing

100 million megohms.able

tighter
MIL-E

5272A, MIL-R-1S, MIL-STD-202 and

air-tight soldering into

pot, too! APH % derates

271Power Supplies

MANUFACTURING, INC

WRITE IN 265 ON READER-SERVICE CARD

Voltage rating to 15,000 volts. 
Low temperature and voltage co
efficient. Seven sizes, from %" 
to 3" long, of which 2 meet re
quirements of MIL-R-14293A.

1 Standard resistance tolerance
1 10%. Tolerance of 5% and
I 3% available. Also matched i 
1 pairs with 2% tolerance, 1

A two-page catalog sheet illustrates and de
scribes standard line of zero to 32 volt de power 
supplies. Eight models are covered, for both rack 
and bench use. Opad Electric Co., 69 Murray 
St., New York 7, N.Y.

Linearity tolerance is ±3% . 
on request.
Meets military specifications

to zero watts at 
may be dissipated 
watts at 80°C.

mum and maximum property values for sheet 
stock, rolled tubes and molded rods made from 
Grade G-5. It also gives the size range, color 
and finish for these forms and also for molded 
tubing. Taylor Fibre Co., Norristown, Pa.

Laminates

Technical Data Bulletin 4.5.1 gives the

eases 
panel 
It’s a

150"C. l1^ watts 
at 125°C. . . . 4

BOSTON POST ROAD, WAYLAND, MASSACHUSETTS

Twenty-page catalog includes illustrations, 
specifications and dimensional diagrams of the 
latest developments in microminiature rotary 
relays and extremely sensitive telephone type 
relays having long life. Magnecraft Electric 
Company, 3350 D, West Grand Ave., Chicago 
51, Ill., Attention: H. D. Steinback.

Why pay extra for epoxy encapsula
tion, when Waters seals both ends of 
the APH so tight that leakage is 
reduced as close to zero as you need. 
Its **0” ring shaft seal dams out 
moisture and salt spray. Its glass-to
metal seal minimizes leakage at the 
terminal lugs. Its pre-tinned flange

ACTUAL SIZE 
' dia. x 15/32

Selection guide for the electrical trade in
cludes a Selection Factor Chart, charts showing 
“Nema Standard Sizes” and “Identification of 
Grades and Summary of Performance Character
istics,” photographs of typical applications, gov
ernment specification information and types of 
Fiberglas sleevings and tubings. Textile Products 
Div., Owens-Corning Fiberglas Corp., Dept. 
860, 598 Madison Ave., New York 22, N.Y.

Specialists in manufacturing quality resistors: Precisian 

Wire Wound — High Voltage — High Megohm — High 

Frequency. Our test equipment and standards for 

chocking and calibrating ore matched only by leading 

laboiatorias Write for more information.

Resistance range is from *6 to 100,000 
ohms with a tolerance of ±5%.

HIGH MEGOHM RESISTORS
Type H. For electrometer circuits, 
radiation equipment and as high re-

1 sistance standards. Resistance avail-

others as applicable. 
Bulletin APH I* 
gives you complete 
details about stand
ard and optional 
electrical and me
chanical specifica
tions. Write:

ftOISTANCr

Fully-illustrated 18-page brochure and folder 
describes the MC-5800 Master Precision Analog 
Computer. Specifications and descriptions are 
included. Mid-Century Instrumatic Corp., 611 
Broadway, New York 12, N.Y.
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This new, 175-page catalog illustrates and 
describes more than 450 different pieces. The 
1959 catalog covers such items as constant tem
perature baths; drying ovens; environmental 
units for humidity, altitude and low' tempera
tures; ovens; and meters. Labline, Inc., 3070 W. 
Grand Ave., Chicago 22. Ill.

PRECISION RESISTORS
Type P. wire wound, encapsulated, minia
ture single ended units for mounting on 

, printed circuit with no support other 
1 than wire leads. Resistor element is in
I sulatcd by Teflon from lead wire, in- 
1 creasing voltage breakdown. Can be 
1 operated in ambient temperatures up 
B to 125°C. 7 sizes, from to 
B diam. Rated from .1 to .4 watt Re
fl sistance values to 2 meg. Toler- 1
H ance from 1% to .05%. Meets 1
M requirements of MIL-R-93B. 1
B Other PRECISION WIRE 1
■ WOUND RESISTORS: Type L fl

with radial lugs, radial or fl
axial wire leads; Type. S H
hermetically sealed, with H
axial wire leads.

This new APH Hermetical Seal Precision Potentiometer 
has been proven by Mass Spectrometer, 

“Radiflo" and other rigid leak detection tests.



Coatings 273

PHILCO
on the beautiful 

San b rancisco Peninsula

A new 36-page brochure on clear and colored 
“Coatings” for use on metal, plastics, glass, and 
wood. Information on numerous coatings for ap
plication to the various surfaces by spraying, 
screening, and roller coating is provided. Data 
is given on standard colors available. Bee Chem
ical Co., 12933 South Stony Island Ave., Chicago 
33, III.

urgently needs senior 
and project engineers

for expanding operations

MISSILE 
TRACKING 
SYSTEMS

Pulse Tracking Radar 
C W Tracking Systems 
Conical Scan Tracking 

Interferometers
Doppler Receivers

Medical Electrones

The 91-page “Bibliography on Medical Elec- 
tronics ’ is organized into three sections. The 
main section groups related topics with arbi
trary numbers. The subject index is cross-refer
enced and a section listing authors is included. 
Cost of the bibliography is $2.50 and available 
from the Institute of Radio Engineers, 1 E. 
79th St., New York 21, N.Y.

Resistance Welding Equipment 274

GROUND-SPACE 
COMMUNICATIONS
Airborne Data Transmitters 

Ground Data Receivers 
Airborne Command Receivers 

Data Receiving Antennas 
Telemetry 

Microwave Relay System

A new 16-page catalog describes complete line 
of resistance welders, welding heads, power sup
plies, handpieces, and accessories. Stictions de
voted to basic resistance welding, a comparison 
of stored-energy vs ac welding, and points to 
consider in selecting the proper equipment. 
Weldmatic, Div. of Unitek Corp., 380 North 
Halstead Ave., Pasadena, Calif.

Typ« FC-4 4-pole 
double-throw.

Type FC-6 6-pole 
double-throw.

These Impro

withsta 
at 2,000

ILE RELAYS

G vibration 
oles

. •. up to GOG shock without contact opening

... and 2,000 ft."lbs. shock without 
contact transfer

DATA 
PROCESSING

PHILCO S-2000 Transac digital 
computer entirely transistorized 
central computer facility.

Data Recording Devices
Computer input, output 

equipment design

Electronics Catalog 275

Over 32,000 items listed in 452-page general 
catalog. Among the items listed are standard 
and special-purpose electronic tubes, transistors, 
semiconductors and diodes, test instruments, 
transformers, resistors, capacitors, printed cir
cuit components, rheostats, relays, switches, recti
fiers and fuses. Allied Radio Corp., 100 N. West
ern Ave., Chicago 80, Ill.

U. S. citizenship required. 
Your inquiry confidential.

Send resume to 
Mr. H. C. Horsley, 
Dept. D

PHILCO
Government & Industrial Div.

Western Development 
Laboratories

3875 Fabian Way 
Palo Alto, California

Pilot Lights 276

Latest advances in pilot light and lamp de
sign offered in following technical bulletins: 
High Brightness Neon Lamps (#100); Heavy 
Duty Oil Tight Pilot Lights (#101); Dialites— 
the Ultra-Miniature Indicator Lights (Form 
L-160); 2-Terminal Sub-Miniature Indicator 
Lights (Form L-156-C); 1-Terminal Sub-Minia
ture Indicator Lights (Forms L-157-A and - 
L-158-A). Available from: Mr. R. E. Greene, 
Dialight Corp., 60 Stewart Ave., Brooklyn 37, 
N.Y.

MAKERS OF THE 
WORLD'S LARGEST 
ASSORTMENT OF 

RELAY TYPES

Backed by more than ten years of intensive devel
opment and refinement, these rugged, precision- 
built Struthers-Dunn FC relays have the high re
liability required for missile uses. The outstanding 
characteristics indicated above typify perform
ance that meets or exceeds the operational and 
environmental requirements of MIL-R-5757C 
and MIL-R-25018. Thanks to simplified design, 
S-D FC Relays, are priced materially lower than 
other types frequently used to meet these exacting 
specifications.

NEW BULLETIN AVAILABLE... 
giving full details and electrical and mechan

ical specifications. Ask for FC Relay Bulletin.

STRUTHERS-DUNN, Ino
Pitman, N. J.

Sales Engineering Offices in: Atlanta • Boston • Buffalo • Chicago • Cincinnati 
Cleveland • Dallas • Dayton • Detroit • Kansas City • Los Angeles • Montreal • New 
Orleans • New York • Pittsburgh • St. Louis • San Francisco • Seattle • Toronto
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How Can You Use These Batteries?

After extensive testing, designers chose the Gulton “VO” 
sealed nickel cadmium button cell battery to do the job.

A Gulton "VO” Series 
button cell battery 
powers this blind man’s 
guidance cane

rugged... reliable 
...rechargeable!

The cane in the man’s hand is a proximity guidance 
device designed by Franklin Institute for the blind.
Requirements called for the power supply to be small 
enough to fit in the handle of the cane, rugged enough 
to perform well under abuse, and ... to be rechargeable.

Powering this and other prosthetic devices is only one of 
many imaginative uses for these rechargeable batteries. 
Engineers have already designed them into transistorized 
radios, photo-flash power packs, missiles — wherever 
small size, strength, light weight, long life, complete 
reliability, no maintenance and easy recharging are desired.

Most Complete Line Available

“VO” cells are available in capacities of 100, 180, 250, 500 
and 1 50 mah; have a nominal 1.2 voltage; can be 
packaged in any combination to meet your voltage specs. 
Patented sintered plate construction provides exceptional 
cycling characteristics; highest capacity per unit size.
Like more information? Write us for Bulletin No. VO-103.

ALKALINE BATTERY DIVISION

Gulton Industries, Inc
Metuchen, New Jersey
WRITE IN 278 ON READER-SERVICE CARD

NEW PRODUCTS

Electrical Tape 279

Pocket data book provides technical and com
parative cost information on new Hesgon line of 
Fiberglas electrical tapes. Comparative data on 
Fiberglas and other fibers included. Horace 
Linton Div, Hess, Goldsmith & Co, 1400 
Broadway, New York 18, N.Y.

Power Supplies 280

Bulletin 350 A is an up-to-date version of the 
original four-page bulletin. Models listed accord
ing to application: transistor and lab work, auto
matic control, computer, and general utility. 
Electronic Measurements Co, Inc, Eatontown, 
N.J.

Computers 281

Detailed, colorfully illustrated booklet, de
scribes analog computing equipment installed at 
company’s computation centers in Princeton, 
N.J. Substantial list of problems suitable for so
lution by analog computation are included to aid 
individuals and firms seeking possible application 
of analog simulation to their engineering prob
lems. Electronics Associates Inc, Long Branch, 
NJ.

Dry Batteries 282

Comprehensive manual of 100 pages covers 
use and selection of dry batteries for industrial 
designers and research specialists. Types of dry 
cells described in literature include familiar cy
lindrical cells such as those used in flashlights, 
rectangular-shaped cells and wafer cells. Engi
neers engaged in the design of battery-powered 
equipment can write to: Burgess Battery Co, 
Dept. PR-1, Freeport, Ill.

Magnetic Amplifiers

A 36-page illustrated bulletin covers the con
struction, operation, and uses of magnetic am
plifiers. Bulletin 1105-1 has performance curves 
to illustrate operating characteristics. Simplified 
schematic drawings show how the amplifier is 
incorporated into such equipment as autopilots, 
servo systems, and speed regulators.

A copy of the bulletin is available on company 
letterhead request only from Vickers Inc., Elec
tric Products Div., Dept. ED, 1815 Locust St., St. 
Louis 3, Mo.

MEAS 
PHASE

URES
ANGLE

9

j 

0° to 360? 
±1° 

ACCURACY

20 cps to 
20,000 cps

DIRECT READING MOD. 120

PHASE ANGLE
METER & MONITOR

ADVANTAGES

• Direct Heading Without Ambiguity:
Phase angle is read directly on a large 4 W meter. The Coarse 
Meter Scale is graduated from 0* to 360* in 5* divisions. A 
selector switch cancels out all but the last 30s of any measured 
phase angle, providing a vernier reading on a 0* ta 30* scale 
which is graduated in 0.5* divisions.
• High Acturoty Over a Wide Frequency And 

Amplitude Range:
An accuracy of ± 1 degree is obtained over the frequency 
*ange of 20 cps to 20,000 cps and from 2 to 30 volt peak 
input. At frequencies of 20,000 to 100,000 cps phase measure« 
menfs can be made at slightly reduced accuracy.
• Accepts Sinusoidal or Complex Wave forms:
Since the method of phase detection is based on the point of 
zero cross over, any type of wave form is acceptable which 
does not cross the zero axis more than once in a given direction 
per cycle.
• Retarder Output:
An output a available which is suitable for use with recording 
equipment. It provides 0 to 10 volts DC corresponding to a 
phase angle of 0 to 3603.
• Rugged:
Originally designed for Military use, os Monitor, Phase
AN/ URM-67.

USES

• Accurate and rapid measurement of phase difference.
• Continuous, unattended monitoring of phase angle by 

use of chart recorder.
• VHF omnirange measurements.
• Measurement and adjustment of LC filter networks.
• Measurement and adjusting of phase shift networks.

TESTING AND INSPECTION OF:

Servo Amplifiers
Feedback Amplifiers
Resolvers

Goniometers
Synchros
Polyphase Systems

Audio and Power Transformers

WANTED Soles tepv — Key oreo« 
opon. Contact E. Wwndolkowskí, Pro»

CONTROL ELECTRONICS 
CO., INC.

10 Stepar Place

Huntington Station, New York
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Missile Accessories 285

I STANDARD 

‘ VARIATIONS

Now Y

Basic types of air valves and actuators manu
factured by company described in 4-page bro
chure. Temperature control and positioning sys
tems, and specialized electrical test equipment 
included. Bulletin F 5910-1, Barber-Colman Co., 
1400 Bock St., Rockford, Ill.

kCY DIGITAL READ-OUT 

COUNTERS 

by DURANT
Design engineers can now select one 
or more standard units from a range 
of 96 Instrument Counters, having the 
same type of frame 
and configuration.

l’/2 WIDTH 
UNIT WHEEL

lured 
scale

uency 
peak

which 
ection

irding

rance.

5-Y-8822 WITH 
SINGLE WIDTH 

UNIT WHEEL

SINGLE BANK SERIES
(Right or Left Drive) 

2 to 7 Figure* DOUBLE WIDTH 
UNIT WHEEL

Here is a family group that pro
vides uniformity in digital record
ing to satisfy nearly all design 
requirements ... on radar equip
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 
capacity . . . three styles of unit 
wheel configuration.

orks.
rorks.

terns
DUAL BANK SERIKS 

(Right or Left Drive)
2 to 5 Figures EA. BANK

4-4-Y-8831 WITH 
iy2 WIDTH UNIT WHEEL

LOOKING 
FOR THE

SENSITIVE
Miniature Transformers 286

This circular fully describes and illustrates a 
new line of mu-metal shielded, epoxy impreg
nated miniature transformers explicitly designed 
for transistor application. This literature gives 
features of thirteen basic types of input, driver, 
output and interstage transformers which can be 
used in 90 different impedance matching circuits. 
Amplifier Corp, of America, Transformer Div., 
398 Broadway, New York 13, N.Y.

Transit Cases 287

The catalog describes all kinds of Transit 
cases, which are essentially custom built contain
ers or shipping cases especially designed to pro
tect electronic equipment and built to military 
specifications: T4734, C4150, and T945. Basic 
construction is of laminated sheet aluminum and 
plywood, or all aluminum. White Aircraft Corp., 
Palmer, Mass.

Adjustable Speed Drives 288

Bulletin GEA-6234B, 8 pages, describes Gen
eral Electric’s general-purpose Thymotrol ad
justable speed drives, one horsepower half-wave 
and one to four horsepower full wave. The bul
letin fully explains standard and optional fea
tures, electrical and performance characteristics. 
General Electric Co., Schenectady 5, N.Y.

Preamplifiers 289

New four-page brochure illustrates and gives 
detailed electrical and mechanical data on a 
complete line of low noise, high frequency pre
amplifiers. Special models are also described. 
A.R.&T. Electronics, Inc., Sub of Baldwin Piano 
Co., 1101 McAlmont St., P. O. Box 627, Little 
Rock, Ark.

DURANT MFG. CO
1993 N. Buffum St., Milwaukee 1 ,Wi*.
93 Thurbers Ave., Providence 5. R.l.

• keprerenfafivet in Principal Cititi'

PRODUCTIMETERS 
Unce 1879 ZuvuitAüi#

Light Metal Castings 290

TRY

^"-SV-1C/5000D
The Advance type SV Sensitive 
Relay (shown at right) is high 
x 2%’ long x 2'Ai" wide. Also avail
able is the type SO Miniature Sen
sitive Type, 1&”hlghx1%" long 
x 1%" wide.

SPECIFICATIONS

Coil resistance: From .005 Ohms at .005 volts DC to 
40,000 Ohms at 14.0 volts DC.

Nominal power required: Factory adjusted at .005 watts.
Contact rating: 1 amp resistive, .5 amps inductive at 115 

volts AC or 26.5 volts DC.
Contact arrangement: SPOT only.

Advance type SV relays are 
ultra-sensitive, yet durable— 
dust-tight, yet fully adjustable. 
Contacts and all working parts 
are protected by a transparent 
molded plastic cover.

Sensitivity can be adjusted 
from the 5-milliwatt factory 
setting by turning the vernier 
screws. Use the type SV in 
any DC circuit where power 
consumption is limited to a 
few thousandths of a watt.

“Light Metals” brochure describes light alloy 
castings of particular interest to electronics pro
ducers. The brochure lists the mechanical prop
erties of other aluminum and magnesium casting 
alloys. American Brake Shoe Co., Dept. A, 530 
Fifth Avenue, New York 36, N.Y.

:ard

959

Available from leading distributors
WRITE FOR COMPLETE DETAILS
Data sheets on the SV Sensitive Relay and the SO Miniature 
Sensitive Relay will be sent promptly.

ADVANCE A EELAYS 
k PRODUCT OF ELECTRONICS DIVISION 
ELGIN NATIONAL WATCH COMPANY
Dept. G 2435 N. Naomi St., Burbank, California
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ADC’

ADC

Pc 
(A 
to\

mi 
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SOI

IOO

Fu«*»

I Ei

PATENTS

TEST 
REPORTS 

SAVE 
MONEY

Expensive testing hours are 
saved by the accurate and complete 
test reports submitted with each ADC sample. 
The transformer illustrated above is typical. Specifications 
called for an output transformer for a high power, ultrasonic 
application. The sample was promptly submitted with 
complete test data and outline drawings.
As is its custom, ADC also included the test circuit so that the 
customer could see how the test data was obtained, 
and more easily verify test results.
From sample design through production, you’ll like the way 
ADC fulfills your transformer and filter requirements.

the control grid is driven positive to i 
point where the plate current is reduce 
to 10 per cent of saturation.

The circuit arrangement is shown. 
Initially, switch 16 may tie the suppressor 
to ground. The circuit is the OR type 
since a voltage may be applied to either 
the X or Y input to produce saturation. 
However voltages applied simultaneously 
to both X and Y produce less than sat
uration current. Cut off is thus effected 
in this AND NOT condition.

Now if the suppressor grid is con
nected to terminal C and a negative 
voltage is applied to the grid, the tube 
will cut off. This is the BUT NOT con
dition.

When the suppressor is positive, a 
positive impulse to X or Y will cause 
saturation: the OR condition. Similarly, 
positive voltages applied simultaneously 
to C, X and Y will reduce the plate cur
rent to less than saturation.

Typical circuit components are illus
trated and operating voltages are sug
gested in the patent.

Electronic Logical Circuits

Patent No. 2,841,708. Leonard R. Har
per (Assigned to International Business 
Machines Corp.)

The special characteristics of a pen
tagrid tube such as a 6BA7 are essential 
in this simple and inexpensive logical 
circuit. Plate current in the pentagrid 
tube is less than the saturation current 
when either the control grid or suppres
sor or both are beyond cut off, or when

JOOUAADCJ ,.» nm"*’"

so O*“

.»«CM'

uPutt, ^ovtlie KIK^Z ADC CATALOG!

CUTLER'HAMMER

AOOtTIVt

.OOOV P«» ™

AUDIO DEVELOPMENT COMPANY 
2S35-13th Avenue South • Minneapolis 7, Minnesota
TRANSFORMERS • REACTORS . FILTERS • JACKS * PLUGS • JACK PANELS

-o c

I 20 o
ISO o
2OO O

run ho

r This new miniature toggle :
switch meets the most ex
acting requirements of the 
electronics industry and 
the military. For further 
Information, write Dept.

. A-217.
Cutler-Hammer Inc., 

Milwaukee 1, Wisconsin.

CONTROL =
OH

96

Cutler-Hammers 
highly reliable 
Miniature Toggle 
Switch
An extremely compact power or dry circuit 
switch... usable as a pre-set switch in aircraft 
recognition systems ... for walkie-talkies . . . 
electronic instruments and communications.

NEW design concept. The toggle works di
rectly on the movable contact member, insur
ing positive make and break.
NEW The contacts open and close with wip
ing action, for good contact even on low energy 
circuits. Contact bounce is extremely low.
NEW positive detent switching action for 
improved operator feel *.

., NEW molded body has new high arc-track- 
( ing resistance, and excellent recovery voltage.

DIMENSIONS VOLUME WEIGHT
Single Pole W-9/16 ' D-% " H-%” .158 cu. in. 5.5 grams 

' Double Pole W-9/16' D-9/16" H-%" .236 cu. in. 7.0 grams
RATINGS: 2 amps (a. 28 volts D-c, 1 amp (a 50 volts D-c, 
2 amps 115 volts A-c. Minimum rating: 30 microamps 
(a, 50 millivolts.
TYPES: 2 and 3 position switches with maintained or 
momentary switch action.

Cutler-Hammer Inc., Milwaukee, Wis. • Oiru.jn Airborne Instruments laboratory. • Cutler-Hammer International, C. A.

Canadian Cutler Hammer. Ltd Cutler Hammer Mencana. S A inteicontuient.il Electronics Corporation, Inc
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CABLESOUTPUT PULSES

STEREO

conducting transistor obtained by

LOW CAPACITY RECORD CHANGER TO AMPLIFIER EXTENSION CABLE

LOW CAPACITY HI-FI AMPLIFIER INTERNAL SIGNAL CABLE

CABLESandWIRES

1959 WRITE IN 295 ON READER-SERVICE CARD

Two Solid Conductors in parallel with red and clear poly
ethylene insulation and spiral wrapped tinned copper shield 
with black extruded plastic jacket with 24 uuf per foot 
shield to conductor capacity.

TRICCER
PULSES

STEREO RECORD CHANGER TO SPEAKER CO-AXIAL 
SINGLE CONDUCTOR LOW CAPACITY CABLE

Single Stranded Copper Conductors with polyethylene insu
lation, tinned copper full coverage shield and black or gray 
plastic insulation. Three styles available with shield to con
ductor capacities of 28, 31 and 33 uuf per foot respectively.

For (ompldt 
tpeciUtation» for thete 

and other 
Lene Wire» and Cablet 

write today for 
the new Lent Catalog.

POWER
SUPPLY

e to i 
'duce 1

These low capacity cables are especially de
signed for use as leads between amplifiers, 
speakers and record changers of Stereo HI-FI 
units. Standard Two Conductor and Single 
Conductor cables are available and, where 
required, modifications of these cables can be 
developed to satisfy specific requirements.

Two Stranded Conductors with clear polyethylene insulation 
extruded in parallel with a spiral wrapped tinned copper 
shield and a black extruded plastic jacket. Two styles avail
able, with .030“ wall insulation, 24 uuf per foot shield to 
conductor capacity and .017“ wall insulation, 39 uuf per 
foot shield to conductor capacity.

This bistable high speed transistor 
multi-vibrator has high current sensitiv
ity and stability even without a separate 
source of bias voltage. Cut-off of the non-

WRITE IN 294 ON READER-SERVICE CARD
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s con- 
‘gative 
e tube 
T con-

ineans of a silicon diode operated below 
the critical conduction voltage.

The circuit consists of transistors 1 
and 5 which are cross-coupled through 
diodes 12 and 14. Initially, transistor 1 
may be conducting. The voltage on col
lector 4 will approximate 0.2 v when the 
power supply is set at 10 v and resistor 9

Semiconductor Trigger Circuit

Patent No. 2,831,986. Eric E. Sumner. 
(Assigned to Bell Telephone Labora
tories, Inc.)

‘ illus 
e sug

:ive, a 
cause 

lilarly, 
leously 
te cur-

¡hown. 
eresse r 
I type 
eith( r 

ration, 
eously 
in sat- 
ïected

In Busin«»» Since 1904

LENZ ELECTRIC MANUFACTURING CO
1753 No. Western Ave., Chicago 47, III.

$475

to 10M

Model 
868A

Dual Frequency, Ike & '.Oke. 400 cps to order 

Built-in Oscillator and tuned VTVM Detector 
Variable Bridge Voltage, meter monitored.

MAKE NO MISTAKE
...this New Universal Bridge is DIRECT READING 
on all 21 ranges. Results are obtained without 
calculation, the balance is sharp but easily 
found, the design is functional. Mistakes are 
almost impossible with Model 868A—a bridge you 
will enjoy using.

21 Ranges:
1 H to 100H. l.ntF to 100 F



PATENTS

Pulse Generator

Transistor Amplifier

sign up

Acepot®
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you need them, you could make

V EPOT®. In plan! production on cases up to 6'

Placing a resistor between collector 
and emitter introduces a lagging voltage 
which compensates for this leading volt
age.

Patent No. 2,843,681. A.J.W.M. Van 
Overbeek (Assigned to North American 
Phillips Co. Inc.)

When common base transistor ampli
fiers in cascade are operated at high 
frequency the output ordinarily reacts 
on the input because a leading voltage 
is fed back in the collector-base circuit.

(as resistor 10) is fixed at 1000 ohms. For 
forward conduction the diode voltage 
must be at least 0.5 v. Hence transistor 
5 is cut off, since with diode 14 open- 
circuited, base 6, current is zero. The 
multi-vibrator will flip to the second 
stable state with transistor 5 conducting 
when a negative trigger of at least 0.5 v 
in magnitude is applied to base 6. Maxi
mum current will flow into base 2 caus
ing transistor 1 to rapidly cut off. A sub
sequent negative impulse applied to base 
2 will flop the multivibrator back to the 
initial state.

WRITE IN 297 ON READER-SERVICE CARD
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Patent No. 2,843,743. Douglas J. Hamil
ton (Assigned to Hughes Aircraft Com
pany.)

The transistor pulse generator consists 
of two relaxation oscillators. They gen
erate 1 psec pulses having rise and fall 
times of 0.3 usee. The load is a capaci
tor of 0.01 pf.

When switch 17 is closed, capacitor 
15 charges until emitter 12 rises above 
the voltage of base 14. Pnp transistor 11

W SNB-MINIATUM 
' HKTRONK 
TIME MUI RHAVS 

a 31 JOO lUItt

MINIAfUM 
v H.KTR0MC 
TIMI MlAV MUYS 

sum umts

ELECTRONICS ASSOCIATES, INC.
99 Dover Street, Somerville 44, Mos*.

SOmerset 6-5130 TMX SMVl 181 Wett Un-on WUX

But before you deplete the family exchequer with a grand flourish of 
the pen. come to Ace’ We ve already taken the plunge, and it s paid 
off. I hese machines automatically deliver, at high 
speed, cases with mechanical tolerances closer 
than .0002. This also means the most flexible id
production operation in the industry. No sub- ^«11
contracted parts to wait for — we design our own 
cams to any special size and shape, and we run 
the cases ourselves, on a 24-hour day basis! So 
for dependable delivery, see your A( Erep!
/ lere s one o/ our automatic-production cases, on a servo mount A.l.A.

HUMEO ..,.1 RELIABLE

New!
TRANSISTORIZED
A. W. HAYDON COMPANY’S
TRANSISTORIZED SUB-MINIATURE
ELECTRONIC TIME DELAY RELAYS!

MEET

REQUIREMENTS

OF MIL-E-5272A NOATH tlM STAtH, W AUAAUA Y 30. CONNÍCTICUT

TEST-PROVED PERFORMANCE!
High Température: 125°C (250° F)
Vibration 2000 CPS at IS g
Contact arrangements up to 4 pole double throw
Unique transistorized R C time constant network
Time Delays from 50 MS to 120 seconds longer Delays available
Hermetically sealed housings

SAVE SPACE AND WEIGHT!
Miniature 

Series
Sub-Miniature I 

Series

Cross Section 17m" x I %" W x IV
Length y/#" long 2" long
Weight 6 ounces 3 ounces

Bulletin Bulletin1 WRITE FOR: AWH TD-503 AWH TD-504
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Thereafter capacitor 15 discharges 
through transistor 11 and inductance 22
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TEMPERATURE PROBE 200

conducts due to regenerative feedback 
in transformer 21. Voltage of base 31 
connected to 13 moves to ground level. 
This forward biases npn transistor 26 
which immediately goes into saturation 
and charges load capacitor 40 to peak

until capacitor 15 can no longer supply 
the required current. Transistor 11 re- 
generatively cuts off and collector 35 
tied to collector 13 moves towards 
ground. Pnp transistor 32 conducts. 
Load capacitor, 40, discharges.

Transistor 11 cuts off and open circuits 
transistors 26 and 32. The cycle may 
then be repeated.

150

Also Available in Color.cost • Reusable
Write for complete prices and literature 

LERMER PLASTICS, INC. 
572 South Avenue, Garwood, N. J.

PIONEERS AND SPECIALISTS IN PLASTIC CONTAINERS SINCE 1919 
WRITE IN 298 ON READER-SERVICE CARD
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This new liquid oxygen probe operates within the extraordinary 
working range designated by the drawing at right. Applications 
at even lower and higher temperatures are anticipated. We 
expect the probe to be useful down to the liquid helium range. 
Model 134 provides 100 ohm variation in the range from 
—270 to —300° F, which corresponds to pure platinum wire 
having a resistance of 1380 ohms at 0° C. The high impedance 
level together with a capability for large power dissipation 
permits large voltage variations to be developed for tele
metering purposes.

Contact us for Bulletin No. 5581. Also, we will be glad 
to propose on variations in calibration, calibration interchange
ability, mounting and electrical connection provisions.

REC MODEL 134 SPECIFICATIONS—
• Sensing Element. Pure platinum wire with strain-free mounting and pro

tected by ceramic coating.
• Resistance. 1380 ohms at 0° C is standard; lower and somewhat higher 

also possible.
• Calibration Stability. After 50 cycles from boiling water to LN2, Ro drifts 

less than 0.1 ohms which is equivalent to 0.02' C.
* Interchangeability. Standard adjustment is within 10 ohms (1.7° C) at 

0° C to 2 ohms (0.3° C) at LN2. On special order, far greater interchange
ability (or reproducibility) is possible.

• Time Constant. 0.1 seconds in water at 3 ft. per second.
• Self Heating Effect. 2 watts per C in water at 3 ft. per second.
• Vibration. '// DA to 30 g’s and 30 g’s to 2000 cps.
• Pressure Test. 6,000 psi. std; up to 16,000 psi is possible.
• Thermal Shock. May be plunged from boiling water into LN2 and back 

to boiling water repeatedly.

8 
$

For individual packaging or kits • Wide range 
of sizes • 1/5 the weight of glass • Lower ship
ping costs • Can be printed or decorated • Low

ENGINEERS — Is your data file on 
temperature probes up to date?

We will welcome your inquiry for information on the 
REC 134 (Bulletin No. 5581) or any of the many 
other temperature probes we manufacture; also for 
research and development or consultation.

9424 Lyndale Ave. Sa., Minneapolis 20, Minn., TUxedo 1-2685

Ui
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OU

U) 
Ld 
Id 
Œ

150

00

ENGINEERING
COMPANY
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YOKESee how easy a Spir-O-lok installation is:

ANY EIA (RETMA) OR MILITARY SPEC CONNECTORSMATE WITH

Ql

100 El

HOLDING SLEEVE

ecialists

CUT — With a common tubing cutter, cut the juter conductor of the 
Spir-Q-ling. Remove. The soft aluminum tubing cuts cleanly and easily.

TRIM With an ordinary jack knife, trim the six dielectric tubes flush 
to the outer conductor. This is Prodelin's unique construction that 
simplifies connector assembly while affording best broadband per
formance. highest power handling, lowest attenuation and VSWR. The 6 
tubes keep the $pir-0-line inner conductor perfectly centered on bends.

ASSEMBLE - So simple, one man can do it in a few minutes. Slide the 
nut assembly on cable, hold body while tightening nut with wrench 
This forms a pressure-tight joint that cannot distort outer aluminum 
sheath. The connection can be re made repeatedly without redressing 
cable or affecting VSWR. Insert inner conductor connector.

Spir-O-line and Spir-O-lok . . .
ALL-AMERICAN EROM DESIGN TO MANUFACTURE

NEW JEHStT^Ü^X^

WRITE

/ WRITE TODAY FOR TECHNICAL BULLETIN

Dept. ED-1 307 Bergen Avenue Kearny, N J, 

IN 303 ON READER-SERVICk CARD

BODY

Prodelin Pioneers on PATENTS

CONNECTORS
RETMA FLANGE GAS INLET PORT SLEEVE

0-RING

ANCHOR INSULATOR 
CONNECTOR

AND Sfôfà-ïine FOR

Transmission Line Assembly with 
90% Less Work • Consistent, Low VSWR

Here’s Prodelin’s revolutionary design approach to coaxial trans
mission line connectors . . . Spir-O-lok! Its unique construction 
makes assembly with the Prodelin combination many times 
faster than with any other line and connector assembly in the 
industry . . . while providing consistently reliable VSWR.

ELIMINATE TERMINAL CONNECTOR; 
SIMPLIFY CONNECTION PROCEDURE

Incorporate Spir-Q-lok in original design 
of equipment panel or bulkhead tn save 
time, trouble and expense later.

Variable Time Base Generator
Patent No. 2,845,547. Charles F. Althouse 
(Assigned to United States of America.)

A transistor blocking oscillator com
bines with a diode pick-off arrangement 
and a clipping amplifier to produce a 
continuously variable time base having 
constant width. The time-base is not

sensitive to the triggering input fre
quency. <

(Blocking oscillator IB triggers in re
sponse to a negative impulse applied 
through capacitor 17. The peak negative 
voltage is passed by diode 18 to charge 
capacitor 19. Then capacitor 19 dis
charges through variable resistor 21 and

COMPLETE LINE for every Military and Special 
purpose ... in PRODUCTION QUANTITIES ... or 
CUSTOM DESIGNED to your specific requirement.

syntromc
INSTRUMENTS, INC.

100 Industrial Road, Addison, III., Phone Kings wood 3-6444
WRITE IN 301 ON READER-SERVICE CARD
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the sawtooth waveform is clipped as it 
passes through the de coupling limiting 
amplifier stages. When capacitor 19 
reaches ground voltage, diode 18 rapidly 
discharges the remaining charge and 
transistor 23 cuts off sharply to develop 
a negative impulse which couples back 
through transistor 39. As a result a saw
tooth waveform is produced having a 
period fixed by the time constant deter
mined by capacitor 19 and resistor 21 
and independent of the rate of the input 
trigger.

: fre- 

n re- 
>plied 
native 
barge 
' dis-
1 and

Temperature Stabilized 
Transistor Amplifier

Patent No. 2,848,564. Edward Keonjian.
(Assigned to General Electric Co.)

When several transistor stages are 
cascaded, temperature changes may 
cause considerable variation in output 
current of the output stage quite inde
pendent of any signal change at the 
input section.

In the circuit shown, current flows 
from emitter to base of transistor 10 in 
the absence of any signal applied to 

input terminals 12 and 16. The large col
lector current flow causes the base of 
transistor 28 to become positive resulting 
in reduced emitter current in transistor 
28. Negative signals applied to the input 
terminals cause the collector of transis
tor 10 and emitter of transistor 28 to 
become more negative; this results in 
increased current flow through resistor 
32 and indicating device 30.

As ambient temperature rises, assum
ing no signal input, collector current in 
transistor 10 increases due to increased 
intrinsic thermal condition. This tends 
to decrease the emitter and collector 
current of transistor 28. At the same time 
the increased temperature tends to in
crease the collector current of transistor 
28. The net effects are compensated by a 
decrease in resistance presented by the 
network in rectangle 34, resulting in 
relatively constant current flow in the 
collector circuit of transistor 28 with no 
input signal applied.

An equation is presented expressing 
the temperature-resistance characteris
tic of a network to be placed between 
the emitter of transistor 28 and the nega
tive supply in order to achieve immunity

Met«'

330 ANSU/eeS
To RFI Shielding Problems-

Tecknit Standard RFI Strips

Mf NEttl

K IMI* -

sp small 
opinions

IT WILL PAY YOU TO CHCCk“

GRC’S STOCK SHEET
Before you order gears or pinions, see GRC's new Stock 
Sheet. All items listed are cast from stock dies, individually 
or in various combinations of gears, pinions, hubs, shafts, 
etc. Holes, shafts, spacers, shoulders, etc., are made to your 
exact specifications at no extra tool charge, quantity per
mitting. Maximum O.D. about 1!i" with 1/16" face width; 
wider faces for smaller diameters. • Unusual shapes, extra 
precise requirements, available on special order.

Writs today for new stock sheet. 
SEND SPECIFICATIONS FOR PROMPT 
QUOTATION—100,000 TO MILLIONS

GRIES REPRODUCER CORP.
World’* Foromott Producer of Small Dio Catling* 

40 Second St., New Rochelle, N. Y. • Phone NEw Rochelle 3-8600

■Radio Frequency Interference

Solve over 80% of your RFI gasketing problems with this new 
Tecknit folder that lists 330 Standard RFI Strips of different sizes, 
shapes and materials. And—you'll save time, trouble and money by 
choosing the right standard strip from this wide selection to fit the 
application—not by changing your design to fit the strip.

If your requirements cannot be met by standard strips, call on 
Tecknit’s exclusive Technical Design Service for engineering help 
with special problems. The services of RFI specialists are available 
to you without cost or obligation!

Use the coupon to get a tabulated blueprint solving most of your 
RFI shielding problems!

ECKNIT®
Technical 

Wire Products, Inc, 

48 Brown Avenue 
Springfield, New Jersey 
Phone: DRexel 6-3010 

TWX: Millburn, N. J. 40 
PS-703

Technical Wire Products, Inc, 
48 Brown Avonue, Springfield, N. J.

□ Please send me the complete Data File for 
Designs, including NEW tabulated folder.

□ I have Data File, just send folder.
NAME______  

DEPARTMENT 

COMPANY—

CITY________

.TITLE.

ZONE_______ STATE.

WRITE IN 302 ON READER-SERVICE CARD WRITE IN 300 ON READER-SERVICE CARD
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PATENTS
quency variation, and “pull effect:

RECTIFIERS

Frequency Modulating Transducer

CusSYNTRON’S unique vapor deposit process and rigid quality control yield

permitting single stack assemblies from a few watts to many kilowatts

SYNTRON Selenium Rectifiers offer—versatility, dependability, long life

performance stability for all your d-c power applications,

Write for complete information and specification catalog—FREE

WRITE IN 304 ON READER-SERVICE CARD

102

Single Unit Sweeping 
Oscillator with Twelve

sy//77?cw
SELENIUM

Catalog No. 386-A

SPECIFICATIONS

PatentNo. 2,850,631. Robert M. Tillman 
(Assigned to Burroughs Corp.)

Low frequency subcarrier oscillators

Wide Bonds

voltage long life, uniformity, high temperature and voltage ratings—Cell

voltage ratings from 15 to 52 volts RMS are available. Offering the widest

range of cell sizes in the industry—from .280 inch diameter to 12x16 inch

Dept ED 1 • Maple Avenue • Pine Brook, N.J. • CApital 6-4000

more efficient Selenium Rectifier cells. Cells noted for their low forward

used for telemetering applications, art 
handicapped by the bulk of the tuning 
components, limited range of linear fre

WRITE IN 305 ON READER-SERVICE CARD
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Fundamental Sweeping Oscillator to Align Radar IF's 
Between 1 and 350 me Center

Markers: Up to 30 crystal-controlled positivc- 
pulse markers at customer-specified frequen
cies Accurate to +0.05%. Up t three 
markers per band (more at lower frequen
cies) are available; no individual switches 
on markers.

Marker Amplitude: Continuously variable, 
zero to 10 V peak.

Sweep Output: Regular sawtooth synchro
nized with sweeping oscillator

Power Supply: Input approx. 150 watts, 
117 V (±10%) 50-60 cps ac B± elec
tronically regulated.

Dimensions: 834" x 19" rack panel, 13" deep 
Supplied with cabinet.

Weight: 34 lbs approx
Price: $695.00 t o.b. factory plus $15 per 

crystal marker.

between adjacent channel oscillators.
Transistor 20, is an npn type in a com

mon base oscillator circuitwiht resonant 
frequency set by inductance 21 and ca
pacitors 22 and 23. Emitter resistor 37 is 
unbypassed; therefore, the rf voltage 
across capacitor 23 is effectively across 
this resistor.

Transistor 30 is connected to an almost 
identical type oscillator circuit, with in
ductance 31 and capacitors 32 and 33 
determining the resonant frequency. The 
emitter returns to the supply through 
resistor 37 common to transistor 20.

The first transistor oscillator, 20, is 
adjusted to optimize the second harmonic 
voltage across resistor 27 while transistor 
30 is tuned to the subcarrier frequency 
difference. For example, if a 22 kc sub
carrier frequency is desired, transistor 20 
oscillates at 40 kc with a second harmonic 
output across resistor 37 of 80 kc; tran
sistor 30 is tuned to 102 kc. Their differ
ence frequency, 22 kc, is produced by 
heterodyning action in transistor 40,

Frequency Range: Any 12 fixed center fre
quencies set ta customer specifications be
tween 1 me and 350 me Twelve switched 
bands; fundamental frequency; all-elec
tronic sweep.

Sweep Width: 70% ot center frequencies 
selected between I and 100 me; 60 to 7L 
me for frequencies between 100 and 350 
me.

Sweep Rate: Variable around 60 cps. Locks 
to line frequency.

RF Output: 0 5 V rms into nom 70 or 50 
ohms, higher tor lower frequency units. 
Output held constant to within ±0.5 db 
over widest sweep by AGC circuit.

Zero Reference: A true zero-base line is pro
duced on oscilloscope during retrace time.

Attenuators: Switched 20, 20, 10, 6 and 3 
db plus continuously variable 6 db.

from ambient temperature changes.
Network 34, consisting of transistor 36 

and its associated components, is con
nected between the emitter of transistor 
28 and the negative supply source and 
acts as a temperature variable emitter 
resistance.

A graph is included to show the com
parison between an uncompensated and 
compensated amplifier in terms of output 
vs variation of ambient temperature.

tomer Specified Center 
Frequencies

• 30 Crystal Marks Set 
to Your Specification

o Single Switch Provides 
Sweep and Markers 
Simultaneously

• Highly Stable; Low 
Harmonic Content; No 
Spurious Signals

IM - Smr W

fl«W< «

SYNTRON COMPANY
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Our parent company, Fisher- 

Pierce, is an old timer in this P.E. 

business. Before running off in all 

directions at once, they made sure 

that their CdS unit had the per

formance and reliability of their 

existing F-P tubed controls. The 

many problems inherent in design

ing around new components were

classified — we got the one to do 

with the relay.

The relay had to switch 1000 watt 

lamps, handle inrush up to 100 am

peres, yet operate on 100 milliwatts. 

And it had to do it 5000 times 

with no failures and exact, stable 

pull-on and drop-out. You don’t 

get relays like this out of a barrel.

two similar oscillators whose fundamen
tal frequencies differ by the subcarrier 
frequency. Since their frequencies are 
fairly similar, 100 kc and 122 kc for the 
example given, their physical structure 
and temperature drift is similar. Thus, 
fundamental frequency changes for both 
are about the same which results in a 
constant frequency difference.

By using the basic mechanical de

sign of one of our old standards 

and building a new contact mecha

nism, wc done it. Fisher-Pierce’s 

new CdS control has now proven 

itself. Which simply re-proves the 

immortal truth "stabbus de tubus, 
IF SERVUS DE PROGRESS."

which is a pnp type, common emitter 
amplifier. Emitter 44 is grounded and 
positive with respect to base 46. This 
produces nonlinear response to base 
input signals with subsequent rectifica
tion and amplification of the products 
developed.

Signals appearing across resistor 37 
are applied to base 46 where rectifica
tion occurs; the subcarrier component, 
22 kc in the example given, appears in 
amplified form across the collector 
tuned circuit of inductance 41 and ca
pacitance 42. The tuned circuit, being in 
an amplifier rather than an oscillator, is 
not high “Q” permitting the use of com
pact parts.
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Inductance 31 of transistor 30 is varied 
by the parameter to be telemetered, and 
frequency-modulates the subcarrier out
put. Variations of coil 31, operating at 
102 kc, produce a small percentage but 
linear change in frequency. The resultant 
variation on the 22 kc subcarrier de
veloped is of relatively greater per
centage.

Since a fairly large and nonharmonic 
frequency difference exist between oscil
lators 20 and 30, there is no “pull-in” 
effect encountered.

An entire telemetering subcarrier 
transducer has been provided in the 
same space previously occupied by the

Produces consistent quality, essentially nonporous Platinum plate 
for high temperature and other exacting industrial applications. 
The photograph demonstrates the low stress and ductility of the 
new Platinum plating process — these electroformed strips are 
twisted and crimped without cracking. PLATANEX is also avail
able in I-BD formulations which produce brilliant deposits for 
decorative applications. Ask for Bulletin PLT-1 for full details.

PRECIOUS METALS DIVISION

SEL-REX CORPORATION
NUTLEY 10, NEW JERSEY

r SIGMA
SIGMA INSTRUMENTS, INC.

91 Pearl Street, So. Braintree 85, Mass.
An Affiliate of The Fisher-Pierce Co.
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The recent advent of Cadmium 

Sulfide cells stirred up the photo

electricstreet light control business 

for a fare-thee-well. All hands got 

busy dumping tubes and producing 

small controls activated by CdS. 

Lights were blinking all over the 

country.

Manufacturers of Exclusive
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DYNAMIC GROWTH IN 
MAGNETIC TAPE RECORDING 
HEAD PRODUCTION

Transistor Technology Vol. 3

F. J. Biondi, Editor, D. Van Nostrand 
Co., Inc., Princeton, NJ., 416 pp, $12.50.

Representing a five-year compilation of 
data, this final volume of a transistor se
ries is equally divided between general 
technology and that which is specific to 
germanium and silicon. Subject matter 
is separated into four areas: the prepara
tion of junction structures, fabrication 
technology, measurements and charac
terizations, and transistor reliability.

Reports on the principles and methods 
of impurity control, their formation by 
variation of crystal growth parameters, 
redistribution of solutes, temperature 
gradient zone processing and their for
mation by diffusion techniques, includ-

YOUR HEART IS HIS BUSINESS. He’s a research 
scientist—one of thousands supported by the Heart 
Fund. His life is dedicated to finding the unknown 
causes of the heart diseases, and new methods of 
treating and preventing them. He and your Heart 
Association have made your heart their business.

YOUR HEART IS YOUR BUSINESS. Whatever your 
way of life, your future depends on your heart. 
Heart disease causes personal suffering and under
mines the happiness and economic welfare of the 
family. No one—no child or adult—is immune.
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ELECTRONIC DESIGN • January 7, 1959

Aircraft Communications Systems

J. II. H. Grover, Philosophical Library 
Inc., 15 E. 40th St., New York 16, N.Y., 
127 pp, $4.75

A compilation of the details of modern 
British airborne radio communications 
equipment, this volume deals specifically 
with equipment carried for air-to-ground 
communications. Catering to the student 
and serving as a reference guide for the 
veteran flight radio operator, this book 
is divided into three parts: Part 1 con
tains theoretical circuit descriptions of 
contemporary equipment; Part 2, setting 
up and practical operating instructions; 
Part 3, brief details of vhf transmitter 
receivers, contemporary American equip
ment, and auxiliary equipment.

A dependable source serving the 
industry with precision quality 
magnetic heads created individually 
to your exact specifications and 
quantity requirements. Let our design 
engineers and production people 
solve your tape recording head 
problems . . . write, wire or call 
for details.

THE HEART FUND IS EVERYBODY'S BUSINESS. 
When you support the Heart Fund, you help all 
hearts. You support heart research—and you make 
it possible for your Heart Association to bring the 
latest advances in heart research to you and your 
family through your doctor.

MICHIGAN MAGNETICS, INC.
Vermontville, Michigan 

EXPORT DIV., MORHAN EXPORTING CORP., NEW YORK CITY

HELP YOUR HEART FUND HELP YOUR HEART



Electronics of Microwave Tubes

ELECTRONIC DESIGNERS

hods

pressures as high as 70" WG,to 86%

MEET MILITARY SPECS acceptedTrans Electronics, Inc
SEMI CONDUCTOR TEST EQUIPMENTDESIGNERS AND MANUFACTURERS OF POWER SUPPLIES AND

Transittor or Hord Tube

Variable or FixedAC or DC Regulated or Unregulated

weightmeten inside the fan provides more air moremarange

efficiently than any other type fan.672 lbs6.3/3150-225

RUGGED because of simple design6 3/3 672 lbs225-325

6 3/8 1272 lbs1.50-225

225-325 0 175 6.3/8 1272 lbs

SPECIAL DESIGNS We can furnish
6 3/8400 550 1272 lbs0 100

Th lbs0100 6 3/3

Transistor Testers and Diode Testers

INDUSTRYAIR MOVING EQUIPMENT

¿oocc
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ELECTRONIC 
COOLING

MISSLES 
AND GSE

DEFOGGING 
DE-ICING

iters, 
i ture

project engineers with any specially engi 
neered fan to meet the toughest require
ments and the tightest project deadlines.

vibration free, the outer casing, the vanes, 
and motor mounts are cast in one piece.

for airborne and ground installations by 
RCA, Boeing, Douglas, Motorola, Lock
heed, Raytheon and many others.

rand 
2.50. 
□n of 
>r se- 
neral 
Sc to 
atter 
para- 
ation 
arac-

Voltage Regulated 
or Current Regulated

7349 CANOGA AVNUE 
CANOGA PARK, CALIFORNIA 
Diamond 0-3334

CABIN 
VENTILATION

OVER 325 MODELS with 1300 designs 
available to meet your requirements . . . 
from l/500th hp up ... efficiency ratings up

VANEA XIAL DESIGN... motor mounted

WANT PROOF? Write Joy Manufacturing 
Company, Oliver Building, Pittsburgh 22, 
Pennsylvania.

ing silicon diffusion technology, are cov
ered in the preparation of junction 
structures.

Chemical processing methods are de
tailed in the discussion of fabrication, 
which includes several papers on etching 
techniques, ohmic contacts to silicon and 
germanium, alloying, and important dif
fused devices.

The measurements and characteriza
tion of transistors incorporate materials 
properties measurement, and such de
vise measurement as transistor meteorol
ogy, methods of testing and IRE stand
ard on solid state devices.

Reliability is highlighted by laboratory 
studies and reports on use in the field.

Volume 3 is dependent on the first 
volume, which develops the fundamen
tal concepts and descriptions of earlier 
techniques and processes, and is supple
mentary to Volume 2, which contains re
cent material on technology of materials 
and design principles.
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W. /. Kleen, Academic Press Inc., Ill 
Fifth Ave., Neto York 3, N.Y., 349 pp, 
$9.00.

This presentation of the fundamentals 
of microwave tube physics answers the 
need for a consolidated source of infor
mation in this rapidly developing field. 
The author concentrates on the qualita
tive and quantitative explanation of ef
fects governing the operation of those 
microwave tubes now used in telecom
munications. Tubes in circuits, proper
ties of resonant circuits and delay lines 
used as tube elements, and production 
and focusing of electronic beams are 
topics included. Physical and mathe
matical presentation on the post-grad
uate level serves as a daily reference 
guide for the specialist. First published 
in a German edition m 1952, the revision 
has been updated to include latest de
velopments in the field.

• RS Modular construction * RM Rack mounted/meters * RR Rack mounted
•• Barrier strip extends Nt inch on all models

All UNITS: Polarity Either positive or negative terminal may be grounded
Input Voltage.- 105-125 VAC 55 to 400 CPS • Internal Impedance: Less than 1 ohm.
Output Terminals: Barrier strip • Regulation: Line 0.1%; load 0.1%.
Ripple A Noise: 7 MV PP except Model 110 units which ore 3MV PP.
Recovery Time: Less than 25 microseconds except Mode» 110 units which have
transient response less than 50MV no load to full load.

model •
RS 205 
RM 205 
RR 205 
RS 305 
RM 305
RR 305 
RS 217A 
RM 217A 
RR 217A
RS 317
RM 317 
RR 317
RS 410A 
RM 410A 
RR 410A
RS 110 
RM 110
RR 110

prie*
S 49.50 

99.50
69.50 
49.50
99.50 
69.50 
70.50

134.50 
99.50
79.50

134.50
99.50 

105.00 
158.00 
130.00 
103.00 
156.00 
128.00

dlmention» 
h* w* d"*'
5 x 47e x 672 
372 x19 x 8¥# 
3’/2 x 19 x 8% 
5 x 41/g x 6V2 
372 x 19 x 87b 
31/2 x 19 x 8% 
6V2 X 572 X 71A 
51/4 x 19 X 93/4 
574 x 19 x 93/4 
6'h x 572 x 774 
574 x 19 X 93/4 
574 x 19 x 93/4 
672 * 572x774 
574 x 19 X 93/4 
5/4x19 x 93/4 
53/4 x 574 x 774 
574 x 19 x 9 
574 x 19 x 9

REGULATED 
POWER 

SUPPLIES

r SEMI- 1 
CONDUCTOR 

TEST 
.EQUIPMENT

Peak Inverse
Vohage Tester Linear voltcao rise of 90 volts/sec to 400 volts
Model PIV 1 Automatic shut-off when dynamic impedance equals zero. 990.00

output 
, voltage

Forward 0-1 VDC
Current Tester 0-3 VDC
Model FT1

ripple 
A noise
2 MVPP

load 
r»9.

10 MV

line 
reg..

10 MV
metering

0-1-3V, 0-10
30-100-1000
3000 MA

price

$600 00
Back 0-100 V, 0-300 V
Current Tester 0-300 V, 0-1000 V
Model BT1

0.1% 0.1% 0.1% 0-10-30-100
300-1000 V 
UA, MUA 575 00

Combination Back- 0-5 VDC
Forward Tester 0-1000 VDC 
Model 997 ’

2 MVPP 10 MV 10 MV 0-10-30-100
300-1000 V, 1 
UA, MUA

MA.
895.00



now... capacitors 
as dependable as

JL

the time and tides

IDEAS FOR DESIGN IGet $10.00 plus a by-line for the time 
it takes you to jot down your clever 
design idea. Payment is made when 
the idea is accepted for publication.

Breadboarding 
The Easy Way

MILITARY "CPM” SERIES in accordance with Spec. MIL-C-14157A
300. 400, 000 volts DC Working

Uninsulated Body Type CPM0S

fat

Insulated Body Type CPM 09

MILITARY & INDUSTRIAL "TWK" SERIES 
in accordance with MIL-C-26244 (USAF)

200, 300, 400, GOO volts DC Working

Uninsulated Body Type TWK .X 
(equivalent to Mlb-CPVOH)

Insulated Body Type TWKP 
(equivalent to MIL-CPVOO)

CAPACITANCE: .001 mid. to 1.0 mtd. TEMPERATURE RANGE : — m'C to +125°C.

A BREADBOARD setup that is easy 
to build and use was developed af

ter many different methods of jungle 
wiring were tried. It has many desirable 
features.
■ Solderless connections
■ Circuit components which may be 

used and reused without deterioration
■ Ease of circuit construction
■ Ease of dismantling circuit
■ Ease of changing circuit components
■ Small size and orderly arrangement of 

circuit layout
■ Low cost
■ Most circuit components need no spe

cial mounting before use.
■ Clip leads may be attached to each 

other or directly to components.

Construction

The clip leads are constructed from 
commercially available material. They 
cost about five cents each, and take about 
three minutes to construct. Their con
struction is shown in Fig. 1. Clip leads 
vary in length from two to six inches, in

half-inch increments, and are color 
coded by length. Soldering should be 
done carefully as the solder flows easily 
and may flow up into the spring portion 
of the clip, rendering it useless.

The circuit board needs only one, one- 
inch mount in each of the four corners 
and it is ready for use.

The circuit component leads should be 
left long enough to enable sliding the 
components in and out of their mount
ings on the circuit board. Similar com
ponents such as resistors, should all be of 
the same overall length if possible, for 
interchangeability in the completed cir
cuit.

Use of Breadboard Materials

Since the breadboard is small, it 
should be used carefully. The clips 
break easily if forced in the wrong di
rection.

Mounting of circuit components on 
the top of the circuit board is illustrated 
in Fig. 2.

Use of clip leads in wiring the circuit

Cornell-Dubilier Certified High-Reliability Capacitors 
meet performance expectations for new environments and new complex mili
tary and industrial electronic equipment. These capacitors meet or surpass 
the exacting requirements of MIL-C-14157A and MIL-C-26244 (USAF). 
Each production lot is furnished with certified test data covering the strin
gent test program detailed in the specification.

When designing electronic equipment where failure can't be tolerated spec
ify Cornell-Dubilier High-Reliability Capacitors. Write on your company 
letterhead for High-Reliability Bulletins 188A-1 and 188A-2 to Dept. ED-1, 
Cornell-Dubilier Electric Corporation, South Plainfield, New Jersey.

(Consistently c pendable
W CORNELL-DUBILIER

CAPACITORS
WRITE IN 312 ON READER-SERVICE CARD
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» * .5 ,5 Í Sophisticated servo engineers 
with damping dithers 
are eliminating the cost 
and complication of lead-lag 
networks and notching 
filters by ingenious use of 
electromagnetic damping.

?olor 
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asily 
rtion

e a ? -

Beckman inertia damp and 
adjustable velocity damp 
servomotors give high 
frequency response ... help cut 
system clutter, size and

one-
ners

d be
the
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, for 
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* r r - r r -» c O • r. c - - - - - s ö - - - - ' C ’ « .
-err - "r -r Q ~ I

weight... reduce maintenance.

Servo systems simplified!
HIT

Fig. 2. The components of a test circuit mounted in their final positions. Plug at rear is for con
necting the power supply.

is shown in Fig. 3 and is done on the re
verse side of the board. The clip leads 
should be oriented carefully when con
nected to the ends of the clips protrud
ing from the board as the clips are just 
barely long enough.

Parts are obtainable from most distrib
utors and are inexpensive. The specific 
parts used here were ordered from Laf
ayette Radio, 165-08 Liberty Ave., Ja
maica, N. Y. Prices and order numbers 
from their Catalog 305 (1958) are shown 
in the accompanying table.

Wayne A. Kearsley, Electronics Engi
neer, Edgerton, Germeshausen & Grier, 
Inc., Boston, Mass.

Perforated Bakelite Boards
Parts List

MS-304 2-7/16 x 3-3/8 $0.25
MS-305 3-11/16x6-3/4 0.40
MS-306 7-3/8 x 6-3/4 

Flea Clips
0.75

MS-263 package of 12 0.25

Fig. 1. (Facing) Breadboard components
(A). Transistor socket for mounting on the 

circuit board.
(B). Connection o' clip leads to one another.
(C). A plug for use on the top side of the 

circuit board.
0). Clip lead construction.
1) Insulators for clip leads with soft plastic 

insulation on white extension cord.
2) Blank piece of flexible, stranded wire.
3) Stripped and tinned ends of wire.
4) Insulation on the wire, over other insula

tion.
5) Wire with bent up ends.
6) Clip soldered to the wire.
7) Insulation over the solder with ends of 

the wire cut off, leaving the ends just long 
enough to accommodate another clip lead 
as shown in (B).

Fig. 3. Wiring is on the under side of the 
circuit board with clip leads.

Wise designers are using 
26-volt and 115-volt 400-cycle 
Beckman units, in sizes 8, 
11,15 and 18, in environments 
more hellish than imagined 
by MIL-E-5272A, where utmost 
reliability is paramount.*

Methodical engineers with 
sophisticated inclinations can 
get the inside story by writing 
for Data File C13... a brief 
of inertia and velocity damp 
theory and practice.

'Names of companies now using these 
Beckman units are available on request.

Beckman"/ ,
Hei I DOT Helipot Division of

/ " Beckman Instruments, Inc.
/ Fullerton, California
' Engineering representatives

in 29 cities

potentiometers: dials: delay lines: expanded scale meters: rotating components: breadboard parts 
WRITE IN 313 ON READER-SERVICE CARD
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Now... from Clevite !

IDEAS FOR DESIGN
Eb= 20 Volts

TRIGGER 
INPUT

TR2

TRI
^2 5Volt Zener

Fig. 1. In this monostable multivibrator, the timing 
capacitor Cl, can be charged or discharged readily.

Flexible Monostable

Transistorized Multivibrator

New manufacturing techniques 
increase ruggedness for rough 

service applications.

Designed to withstand severe conditions of shock and vibration, the new 
Clevite ruggedized diode offers, in addition to the well known electrical 
advantages of gold-bonded diodes, a new high in mechanical strength.

For installation with automatic assembly equipment, for missiles, or 
other applications in which high values of acceleration are encountered, 
for all your diode needs, specify Clevite

Clevite data on request. A DIVISION OF

Clevite Graphite Bronze • Brush Instruments • Clevite 
Electronic Components • Clevite Harris Products • 

Clevite Ltd. • Clevite Ordnance • Clevite Research Center 
Texas Division • Intermetall G.m.b.H. TRANSISTOR PRODUCTS

241 Crescent St, Waltham 54, Mass. TWinbrook 4-9330

The problem is to build a monostable multi
vibrator, using transistors, in which the timing 
capacitor can readily be charged or discharged 
by an external source. In a normal multivibrator 
circuit, which uses differentiator timing, it is very 
difficult to change the charge on the timing 
capacitor with an external source.

The circuit of Fig. 1 uses integrator timing. It 
is relatively simple and has an added advantage 
of having a low output impedance.

Transistor TRI is normally “ON” and the col
lector to emitter voltage is less than five volts. 
Since the zener diode D2 is back biased, tran
sistor TR2 is biased “OFF.”

The circuit is triggered with a positive pulse 
at point B. As TR2 goes ON the voltage at 
point C rises, and since the base of TRI is held 
constant by the capacitor charge, TRI is turned 
off.

The capacitor then charges toward the supply 
voltage (minus a small amount due to TR2 base 
current flow through RI) with a time constant 
of Ci (Ri — Rs). As the waveform crosses the 
voltage on the emitter, TRI starts to conduct and 
the circuit regenerates back to its stable state.

Diode DI is required to keep from breaking 
down the base to emitter junction of TRI.

An analysis of the “ON” condition of TRI 
results in the following equation.

Th 
sw

i 
Lo

WRITE IN 314 ON READER-SERVICE CARD
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A 5

19 3
B

7

14
C

4

4

5

TRI

109959

ig. It 
itage

timing 
adily.

5 COl- 
yolts. 
tran-

pulse 
;e at 
held 
irned

19-

Fig. 2. Representative waveforms and voltage levels 
for the monostable multivibrator.
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2 FAST DELIVERY: 
PROTOTYPES - 7 to 10 days 
PRODUCTION - 2 weeks

y — ------—-------
ce ” K(B+1)+1

vhere K = (Ri -f- R2) R3, B = de beta of TRI, 
and Vce — collector to emitter voltage on TRI.

From this relationship the resistor values can 
»e established. TRI must be kept out of satura- 
ion and Vce must not exceed 5 volts under the 

extremes of variation in beta.
J. R. Siconolfi, Farnsworth Electronics Co., Ft. 

Wayne, Ind.

RESEARCH & DEVELOPME 
constantly designin 
testing, improving

NATIONAL FIELD SALES ENGINEERS 
. . . for at-your-plant assistance
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Build Your Own Tiny Mercury Switch

With the corner of a file, scratch the glass of 
an NE-2 neon lamp near the tip just below the 
solid part of the end. The tip can now be broken 
off with pliers. This leaves a tiny opening thru 
which a few drops of mercury can be introduced 
with an eye dropper (with a pumping action). 
The correct amount of mercury can be ascer
tained by holding the opening closed with the 
finger and visually determining the least amount 
that will consistently make contact when the tube 
is tipped upright and still allow an open condi
tion with the tube in the opposite position. Ex
cess can be removed with a salt-shaker action.

The tiny hole in the end is then sealed with a 
torch, being careful to pre-heat the glass before 
applying the direct flame to the end of the tube. 
Holding the tube upright by its connecting wires 
m a vise will reduce the expansion cracking dur
ing the re-sealing.

After sealing, allow the tube to cool slowly. 
The connecting wires can then be used in the 
switching circuit.

Heri T. Schulze, Los Alamos Scientific Lab., 
Los Alamos, N. Mex.

uh

MULTI-PLANT OPERATION 
west and east coast facilities

grant 
SLIDES

RIGHT

UNCONDITIONAL GUARANTEE 
all Grant Slides guaranteed 
against defects in work
manship or materials

TREMENDOUS
VARIETY OF SLIDES 
Standard and special 
types... priced right 
every time too.

write for your copy of the Grant Catalogue.

The nation's first and largest manufacturer of slides.
GRANT INDUSTRIAL SLIDES

GRANT PULLEY & HARDWARE CORPORATION 21 HIGH STREET, WEST NYACK, N. Y. • 944 LONG BEACH AVENUE, LOS ANGELES 21, CALIF. 

WRITE IN 315 ON READER-SERVICE CARD



IDEAS FOR DESIGN
DA VEN TYPE I2-CB-I6A

68KÍ/2W 50 K

0-100 pa

0 5pf 20pf

NEW IMPROVED HIGH SLIP MOTORS DRIVE
COOLIHG FAHS AT VARYIHG ALTITUDES

air-marine motors, ine

WRITE IN 316 ON READER-SERVICE CARD

MAINTAINS 
CONSTANT 
COOLING 
EFFICIENCY

MOTOROLA 

5N24ZI0

Mounting: Z’/j 
across flats

Slow speed tachometer. Only the switch need be 
mounted on the shaft.

PROVEN 
PERFORMANCE 
FROM
SEA LEVEL

Pulsing Latching Relays 

With Little Power

AMITYVILLE. NEW YORK • LOS ANGELES. CALIF

When available power is limited, it’s hard to 
pulse most latching relays. Normally, only half 
the coil is used at a time, as in Fig. 1, one buck
ing and the other aiding the permanent magnet 
in the relay. With the typical coil resistances 
shown in Fig. 1, one requires a current pulse of 
about 100 ma.

But with the circuit arrangement of Fig. 2, 
only half the normal current pulse is required. 
In each pulsing position, one half of the coil is 
used in the proper direction while the other half 
is used with the opposite intent. The result is

New, improved, high-speed, high
slip motor design changes speed with 
lower densities (higher altitudes) to 
maintain constant cooling efficiency. 
These high-slip motors are rated at a 
minimum of 1,000 hrs. @ 125° C.; 
longer life expectancy at lower ambi
ents. Choice of 400 cps or Variable at 
1 0, or 400 cps at 3 0. Prototypes 
delivered in 2-6 weeks; Production 
deliveries 6-8 weeks. Circle card for 
data sheets and performance curves.

145 CFM at O"SP 
at Sea Level 
440 CFM at O"SP 
or 70,000 ft.

Small, Low Cost Tachometer

We needed a small, low-cost, electromechani
cal tachometer for direct indication of shaft 
speeds from 0 to 120 rpm.

The circuit shown solved the problem. We 
used a long life single pole 16 position rotary 
switch measuring only 1-3/4 diam by 1-1/4 long, 
mounted on the shaft, to commutate a 28 vdc 
supply. The rest of the circuit was placed else
where.

Since the power supply varied by as much as 
20 per cent, a zener diode was used for voltage 
stabilization. The output of a charge-discharge 
capacitor was integrated and displayed on a 
100 pa meter with a special direct reading dial.

The circuit is linear to 30 rpm, and can be 
made linear throughout its range. It presents a 
stable output and is accurate to better than 5 per 
cent of full scale. Total cost of components is 
about $35.

Leo L. Grinius, Engineer, Motorola, Inc., 
Riverside, Calif.

WRITE IN 317 ON READER-SERVICE CARD 

ELECTRONIC DESIGN • January 7, 1959

Ammeters • Microammeters 
Milliammeters • Voltmeters • Millivoltmeters 

Megohmmeters • Multimeters
Combining the revolutionary BIFILAR 

frictionless movement with a weightless 
LIGHT-BEAM pointer, Greibach Precision 
Meters represent the most important ad
vance in meter design in over 50 years. The 
patented Bifilar Movement replaces jewels, 
pivots and hair springs to provide virtually 
indestructible accuracy and sensitivity.

ONLY 

GREIBACH 
PRECISION

METERS
offer these NEW STANDARDS of performance.-

• ACCURACY to 0.25%, indefinitely
• SENSITIVITY to '4 microampere, full 

scale (25 x 10-8 amps.)
• OVERLOAD up to 100.000 %
• SHOCK up to 500 g's on meter movement 
• VOLTMETERS up t 5,000.000 ohms/volt 
• ENERGY DISSIPATION as low as 1.2 x 

10-9 watts
• REPEATABILITY of 0.1% or better with

out tapping
TRUE direct measurement for even the most 
hypercritical uses and conditions. Exclu
sive features now make GREIBACH Meters 
THE most reliable way to:

• check transistors, diodes, tubes, 
amplifiers

• test ionization and grid circuits
• meter extremely high voltages
• control by light-beam photocell 

operation
Greibach Precision Meters, for portable, 
bench or panel use, are available in 3 case 
models and with a wide selection of single 
and multiple ranges. Write for complete 
specification sheets.
GREIBACH INSTRUMENTS CORPORATION 
315 NORTH AVE., NEW ROCHELLE, N.Y. • NE 3-7900

IK7¿W
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SWEEP GENERATORS 

with

DESIGN

either a total bucking or a total aiding magnetic 
field.

The disadvantage of this scheme, though, is 
that it requires a set of contacts and a small 
current limiting resistor.

R. C. Van Dick, Test Engineer, Convair, Po
mona, Calif.

Smallest molded*
MICA CAPACITOR

neters

:ILAR 
itless 
fisión 
t ad- 
¡. The 
¡weis, 
tually 
ty-

H
I

• new cabinet
• new circuits
• greater than ever performance
• smart appearance
• faster delivery schedules

-26 VOLT 
PULSE

lance:
, full

•ment 
s/volt 
1.2 x

with-

most 
ixclu- 
leters

Telonic Sweeps feature 5% flatness, 
less than 10 microvolt leakage. 
Dependable for production, pre
cise for engineering. Variety of 
markers. Crystal controlled single 
or harmonic plug-in with external 
marker provisions on all models. 
Variable markers available on 
many models.

Telonic Sweep-Line cabinet 
features hinged top for easy ac
cessibility, slide-track mounting, 
perforated top and cooling vents. 
Dimensions — 20" x 10" x 15". 
Attractive two-tone finish is satin 
black and aluminum grey.
All models previously available are 
now included in the new Sweep-Line

table, 
case 

¡ingle 
iplete

TION
3-7900

MODEL NO SWEPT RANGE

Many other Telonic instruments are 
available, including variable sweep 

rates and WATTS of power.

H-3 1 me to 300 me

H-D Models 10 kc to 100 me

L-D Models 3.5 me to 140 me

S-D Models 85 me to 1260 me

Delivery of Telonic Sweeps is 3 to 6 weeks 
Prices range from $645 to $745—optional fixed 
marker plug-ins and variable markers extra.

INDUSTRIES, INC.
BEECH GROVE, INDIANA

:ard 
195^
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-26 VOLT 
PULSE

-26 VOLT 
PULSE

-26 VOLT 
PULSE

Fig. 1. Normal arrange
ment of latching relay re
quires about a 100 ma 
pulse.

R(20a)

500 Q

Fig. 2. This latching relay arrangement requires only 
about half the normal current, but uses a set of contacts.

1959

Mica mo Id Missilmite 
for 55°C to 125°C operation 

—tggSSiSL

ACTUAL SIZE

*Pat. Applied For

♦73% smaller than CM-15.

MIN 370±019—-U-lvMIN

*24 AWG LEADS TO BE LOCATED ON

110*015

T” 
.190—015 
_L_

.035 MIN.

Micamold's Missilmite subminiature molded mica capacitors are the 
Smallest Molded Mica Capacitors Ever Produced.. .73% SMALLER ! 
Due to radically new engineering design, new materials and assem
bly methods, Perfectly Symmetrical Missilmites MEET and EX
CEED MIL-C-5A and MIL-C-11272A, Characteristics V “D” 
and “E.” These subminiature molded mica capacitors will withstand 
operating temperatures of —55*0 to +125*C (standard range is 
from — 55°C to 4-85°C), and weigh only % gram.

Reliable and stable Missilmites permit greater design flexibility 
to the engineer, and are especially desirable in critical miniaturized, 
assemblies. Recommended for use in missiles, 
delay lines, pulse networks, computers, transis- 
torized assemblies... or wherever minimum size 
and weight, with stability, are required. ^ki

Send for Bulletin 114 A to:

General Instrument Corporation 
also Includes
Automatic Manufacturing 
F. W. Sickles Division 
Radio Receptor Co., Inc.
(subsidiary)

XMW-MIUMOLD ELECTRONICS MANUFACTURING CORP.
(Subsidiary of General Instrument Corp.)

1087 FLUSHING AVENUE, BROOKLYN 37, NEW YORK • HYadnth 7-S400 
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TO SIGNAL buzzer
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STROMBERG-CARLSON
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lamp brilliance) 
simultaneously.

24V 
LAMP/

Telecommunication Industrial Sales 
116 Carlson Road. Rochester 3. N. Y

LEVER 
KEY

The 512-A Bryant general purpose magnetic storage drum meets 
the exacting requirements of a production component, yet has the 
versatility necessary for laboratory work. This standard 5" dia. x 12" 
long drum is stocked for immediate shipment, complete with stand
ard components such as general storage brackets, recirculating 
register brackets and magnetic read/record heads. Its low price 
reflects the benefits of Bryant’s 25 years'experience in the efficient 
design and production of high speed precision spindles.

LEVER 
KEY

Pressure Scanner 
Checks 12 Pressures

LEVER 
KEY

This simple switchboard circuit does away with an 
expensive, sensitive relay.

n a group of calls is made

cordless switchboard. The

In the diagram, the transistor is cut off when 
the phones are idle. One phone and lamp draw 
enough current to drop the emitter voltage to 
—23.5 v, at which point the transistor conducts, 
stabilizing the signalling voltage.

The relay operates from the collector to emit
ter voltage which remains essentially constant 
regardless of the number of lamps (calls being 
made). The total lamp load must not exceed the 
transistor current or dissipation.

Elbert S. Kennedy, Chief Engineer, E. S'. 
Kennedy & Assoc., Kansas City, Mo.
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This pressure scanner sends data from up to 12 
sources to one transducer for conversion into 
electrical output. It uses 1 8 in. tubing to feed 
pressure to one point and avoids the need for 
calibrating 12 different transducers.

Designed by Datex Corp., a Division of Gian
nini, 1307 S. Myrtle Ave., Monrovia, Calif., it 
consists of a stator with 12 input ports and a 
rotor to connect any of the inputs to a single 
output.

A 12 position switch inside the scanner is con
nected to the same kind of switch outside the 
unit so that when both switches are in the same 
position, the motor circuit is broken and the 
motor stops. An additional bank of contacts can

with a standard multiple 
purpose off-the-shelf drum

Simple Circuit 
Replaces Expensive Signalling Relay

A sensitive (expensive) signalling relay had

new circuit had to operate reliably with a one- 
lamp circuit, y et provide low enough resistance 
to preserve the voltage regulation (hence the

Expanded facilities now make it pos
sible for you to get the same high quali
ty printed circuit boards we produce 
for our own telecommunication and 
electronic applications.

We print and etch one or two sides; 
we provide eyelets or terminals and 
can provide gold plating where desired.

All boards will be manufactured with 
the same rigid process control de
manded by our electronic switchboard, 
automatic toll ticketing, carrier and 
other precision equipment. In addition, 
you get these chief advantages;
1. Quality: assured hy rigid control over 
incoming materials as well as process.
2. Low Cost: low tooling cost on quality 
short-run precision work means lower 
cost to you.
3. Volume: screen printing makes vol
ume production economical Delivery 
to meet your scheduling.
4. Excellent Solderability is assured 
without the need for costly solder plat
ing.

Tell us about your particular joh re
quirements. We will furnish price and 
delivery information immediately.

Features:
• Guaranteed accuracy of drum run-out, .00010" T. I. R. or less 
• Integral drive-Bryant precision motor (1200 to 12,000 R.P. M.) 
• Capacities to 625,000 bits
• Accommodates up to 240 magnetic read/record heads
• High density ground magnetic oxide coating
• Super-precision ball bearing suspension
• Vertical mounting for trouble free operation

Special Models: If your storage requirements cannot be 
handled by standard units, Bryant will assist you in the 
design and manufacture of custom-made drums. Speeds 
from 60 to 120,000 R. P. M. can be attained, with frequencies 
from 20 C. P.S. to 5 M.C. Sizes can range from 2" to 20" 
diameter, with storage up to 6.000.000 bits. Units include 
Bryant-built integral motors with ball or air bearings.
Write tor Model 512 A booklet, or for special information.

Now.. . telephone quality”

PRINTED 
CIRCUIT BOARDS 

from Stromberg-Carlson

I3OOA

2N442 
OELCO

Remember .. . you can't beat a Bryant drumf 

BRYANT COMPUTER PRODUCTS DIVISION
BRYANT CHUCKING GRINDER CO.

P. O. Box 620-M, Springfield, Vermont, U.S.A.



FIRST Navy Militarized SSB Transmitter

Generates Cleaner Signal Using

HYCON EASTERN CRYSTAL FILTERS

DELIVERY 1 TO 3 WEEKSSERVICE

144 pressures c

the atomic submarine SKIPJACKRecently installed

vit h

wound around the protruding endwire

very

fiat

NOTE: Dak Sheets on request
HYCON EASTERN, INC

Cambridge 42, Mass.
Dept. FMICROAMMETER

Vibrating coil fluxmeter for deep fields
WRITE IN 320 ON READER-SERVICE CARD
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measured by one transducer,

Hycon Eastern Crystal Filter Model 2MUB
Carrier frequency 2 Me. Shown approx y2 size

Single-Sideband Transmitter, Model AN/WRT-2 
developed by Westinghouse Electric Corpora
tion for the U.S. Navy uses Hycon Eastern 
Crystal Filters, Model 2MUB and 2MLB.

(SSN585), the Westinghouse Electric AN/WRT-2 SSB Trans
mitter is soon to be standard Navy equipment.

Single sideband signals are generated in the AN/WRT-2 by 
the selective filter method employing Hycon Eastern 2MUB 
and 2MLB Crystal Filters. These 2.0 Me Crystal Filters not 
only offer all the basic advantages of the filter SSB generation 
method, but reduce the number of heterodyning stages required 
to translate the modulated signal to the required output fre
quency. The attendant decrease in unwanted signal generation 
results in a cleaner signal. The AN/WRT-2 is also a more 
reliable transmitter because fewer components are used.

In addition to the 2.0 Me Crystal Filters, Hycon Eastern has 
also supplied SSB units at 100 Kc, 1.75 Me, 3.2 Me, 10 Me and 
16 Me. These Crystal Filters are presently installed in airborne 
HF, mobile VHF and point to point UHF SSB systems.

Whether your selectivity problems are in transmission or 
reception, AM or FM, mobile or fixed equipment, you can call 
on Hycon Eastern engineering specialists to assist you in the 
design of your circuitry and in the selection of filter character
istics best suited to your needs. Write for Crystal Filter Bulletin 
to Hycon Eastern, Inc., 75 Cambridge Parkway, Cambridge, 
Mass.

A limited number of opportunities are available to experi
enced circuit designers. Send resume to Dr. D. I. Kosowsky.

WRITE ÎN 322 ON READER-SERVICE CARD 
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be used to provide a visual or digital indication 
of the rotor position.

By hooking up 12 scanners to a thirteenth,

Pressure scanner feeds 12 pressures to a common 
transducer.

CEC DISTRIBUTED CONSTANT DELAY LINE 
FEATURES

• Lowest cost - reliable performance
• Maximum delay to rise time ratios
• Maximum delay per cubic inch
• Delays tn 30 u secs
• Impedances 200 to 10,000 IL
• Bandwidths tn 20 mes
• Linear phase shift

Lumped
Constant Delay Lines
DELAYS TO 20,' )0 MICROSECONDS.
BANDWIDTHS to 500 MCS.
Zo FROM 50 TO 10,000 OHMS.

Inexpensive Flux Meter 
For Deep Recesses

It’s difficult to investigate the flux distribution 
in deep recesses with standard magnetometers. 
Furthermore, the price of adequate instruments 
of this type is often prohibitive.

The simple scheme shown in the diagram 
solves the problem neatly. A drinking straw is 
fastened to and vibrated by a loudspeaker. An 
aluminum tube, such as is used for ammeter 
pointers, may be used instead. A miniature fine

of the tube.
Current induced in the coil by its movement 

in the magnetic field is read on a sensitive micro
ammeter. For weak fields, an amplifier may be 
used ahead of the microammeter.

Dr. Erwin J. Saxl, President, Tenistron, Inc., 
Harvard, Mass.

Variable 
Delay 
Lines

Infinite, incremental 
or decade variable 
delay lines available 
in any range of de
lays and impedances.

Delay Lines
Control Electronics Co Inc. is a leading 
designer and mass producer of electromag
netic Delay Lines. A representative group is 
shown here with the available ranges of 
delays, bandwidths and impedances. Further 
information is readily available from our 
Engineering Dept.

8UILT TO MIL SPECS. FAST PROTOTYPE

Distributed Constant 
Delay Lines

CONTROL ELECTRONICS

10 Stepar Place

Huntington Station, New York
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U.S.G. Solves Tough Molding 
Problems with 1HWI & KEL-F

IDEAS FOR DESIGN
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SIGMA CYCLONOME 
STEPPING MOTOR.

Slow speed multivibrator takes only 50 mw to drive 
stepping motor.

A Slow Turn 
With Little Power

Our specialty is precision molding where close tolerances, intricate 
shapes, and where thin wall sections are involved. Garlock’s United 
States Gasket Plastics Division has the personnel, the facilities, the 
unequalled experience in handling tough fluorocarbon plastics.

Guarantee yourself the best parts, and the right price—ask for a 
quote on any molding problem concerning Teflon T.F.E. and 
Kel-f. Call us, too, for fluorocarbon and nylon sheets, discs, tape, 
rods, tubing, bars, and cylinders from the world’s largest and most 
complete stock.

U nited 
S tates 
G asket

For Prompt Service, contact one of our 30 
sales offices and warehouses in the U.S. and 
Canada, or write The Garlock Packing Com
pany, Palmyra, New York.

♦DuPont Trademark
tM.M.&M. Trademark

WRITE IN 324 ON READER-SERVICE CARD

We needed to rotate a commutator assembly 
at 2 rpm, but the available power was very 
limited.

We used a Sigma Cyclonome stepping motor 
to provide the mechanical force to actuate the 
commutator. The Cyclonome delivers torque in 
discrete steps on command. The motor has two 
13.5 ohm coils. Pulsing the coils alternately 
causes the motor to move 18 degrees per pulse.

The driving circuit uses two 2N335 transistors 
as a slow speed multivibrator. Output from the 
multivibrator emitters, drives a pair of 2N497 
medium power transistors. They send current 
pulses to the Cyclonome coils, in step with the 
multi.

Speed can be regulated by varying Cl and 
C2 in the multi circuit. With the components 
shown in the circuit, the Cyclonome motor ro
tates at 2 rpm, but the speed can be varied by 
changing the multi frequency. The 1N462 diodes 
prevent a de voltage buildup on the 50 pf cou
pling capacitors.

The entire device consumes 50 mw, quite a bit 
less than the 4 or 5 watts needed for conven
tional motor and gear drives.

Jeffry Wisnia, Jr. Engineer, Comstock & Wes
cott, Inc., Cambridge, Mass.

We received an urgent telephone 
call, a few weeks ago, from the fel
low who does the purchasing for a 
very large and well known simulator 
manufacturing firm.

"I need a small sine-cosine pot with 
high resistance, and conformity that’s 
better than 1%,” he said. "A couple 
of firms say they COULD develop it 
... but our engineers don’t have the 
time to wait.”

"They don’t need to wait,” we said, 
and we told him about our 2" sine
cosine potentiometer that delivers 
0.5% peak-to-peak accuracy and has 
a range of up to 70K ohms per 
quadrant.

"Send over three 50K’s right 
away,” he shouted, and we did!

Now...we’ve been making this 
little double wiper pot for over a 
year, but suddenly it’s become, what 
might be termed, a "hot” item...very 
much in demand for flight and radar 
simulators and computers of all kinds. 
We decided, therefore, that we’d bet
ter let everybody know that we have 
supplied this unit to the simulator 
and computer fields for more than 12 
months. We make it in servo and 
3-hole mount, and modular design 
(for stacking flexibility.) It conforms 
to applicable sections of MIL speci
fications, and delivers 0.5% (or even 
.25%) peak-to-peak accuracy.

If you’ve been looking for such a 
potentiometer or a prototype model 
of it, just give us a call or drop us a 
line. We’ll be happy to discuss your 
drawings or simply supply you with 
literature and data sheets on our "hot” 
pot as well as on our many other 
precision products which we design 
and manufacture for use in electronic- 
equipment.

MICRO-LECTRIC DIVISION 
OF MICRO MACHINE WORKS

19 DEBEVOISE AVENUE 
ROOSEVELT, L. I., N.Y. 
FReeport 8-3222
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SHELL
BURNOY SMALL CABLE CLAMI-

It’s just part\>f the Victoreen story

AN ^057->6 CABLE CLAMP

REAR VIEW

BURNDY CLAMP

me

tor

LTS

New Light Modulator

ms

/en

AAM21

nu

7/1959

Superior voltage regulation and 
greatly extended current ranges— 
that’s part of the Victoreen story. 
But it doesn’t stop there. Use of 
these new glass or metal corona 
regulators means you can elimi
nate complex circuitry regulators. 
Fail-safe feature gives protection 
not afforded by other forms of 
regulators.

Improved Regulation results 
from new electrode structures and 
improved processing for greater

MH-166 "Hunter 
Engine Heaters"

Large Amphenol connector holds small Burndy 
clamp for secure cable connections.

MH-162 "Hunter Space 
and Personnel Heaters"

dynamic resistance, greater pro
tection, simplified circuits.

Improved Current Rating 
increases scope of applications.

Improved Life Expectancy 
results from even better process
ing, even more rigid selection 
of materials.

Improved Ruggedization 
means these regulators withstand 
more rigorous adverse environ
ments longer.

for military 
application» at

sub-zero temperature»

ave 
tor

or complete 
spedfications 
and details

s a 
aur

MH-167 "Hunter 
Instant Lighting 

Torches"

MANUFACTURING CO. 
10539 AURORA RO. 
SOLON. OHIO

Get the full story 
on the new 
Victoreen voltage 
regulators.
Write for your free 
copy of Form 
3003-7 today.

Victoreen Corona type 
Vo/fage Regulators are 
approved by the military.

^cforeen Instrument Company
* Components Division

5806 Hough Avenue, Cleveland 3, Ohio 
WRITE IN 327 ON READER-SERVICE CARD
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A well known way of obtaining very thin con
ducting sheets is to evaporate metals in vacuum. 
A number of substances can be used as supports 
and be disposed of after metalizing, generally 
by dissolving and evaporating. This process has 
been applied to glucinium by M. Auphan in 
France (Onde Electrique, Dec. 1956) to provide 
sheets of thicknesses vary ing between 200 and 
2000 angstroms. The most interesting aspect is in 
the use to which such thin sheets can be put.

Using suitable spacers, a thin sheet of glucin
ium is stretched over a glass plate; the spacing is 
very small. When a beam of electrons is shot at 
such a target, it goes straight through the metal. 
The thin glucinium sheet is then locally distorted 
by the electrostatic field due to secondary emis
sion.

Sweeping the electron beam across the metal 
sheet can thus produce a pattern of deformation 
determined by the beam modulation. The device 
constitutes, in fact, a light modulator which could 
be used, for example in television.

Dr. A. V. J. Marlin, Carnegie Institute of Tech
nology, Pittsburgh, Pa.

Here is an idea for preventing a cable from 
pulling out of its terminals when used in con
junction with a large AN Amphenol or similar 
connector. A plastic Burndy cable clamp is 
placed on the small diameter cable and the one 
screw of the Amphenol end cable clamp AN-3057 
is set through the Burndy clamp hole and tight
ened, as shown in the figure. Thus the cab’c 
cannot be pulled loose and is not visible, making 
for a neat cable termination.

Ralph Rinaldi, Theta Instrument Corp., East 
Paterson, N.J.

• designed and produced in accord
ance with military requirements.
• for starting internal combustion 
engines at sub-zero temperatures, 
cold starts to —65 °F.
• standard winterization gear for 
military vehicle engines, generator 
sets, compressors, hydraulic test 
stands, battery starting carts, other 
ground support and special purpose 
equipment applications.
• burn any type gasoline or JP-4 
fuel.
• BTU/Hour range: from 30,000 to 
90,000 input, utilizing both uncon
taminated air and exhaust.
• compact, light-weight, high capac
ity units for delivery of high tem
perature, high-volume air as re
quired for specific applications.
Other Hunter military equipment: 
space and personnel heaters; instant 
lighting torches, refrigeration units.

REGULATORS

J GET 
THESE

BROCHURES
TODAY! À

an entirely new
concept in

power supply regulation with

CORONA TYPE

VOLTAGE
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BUTTERFLY
designed in two parts, one consistingsome s’

differential

WRI1

390K
Ap

ports can't 
break loose... 
capacity can’t 
fluctuate!

1909 SECOND AVE. S.W. • WASECA. MIN <

more near

• For complete infor
mation on Johnson Type 
"L" Air Variables or 
other quality Johnson 
components—write for 
your free copy of our 
newest catalog today!

These ceramic-soldered Johnson Type 
“L” capacitors are an ideal choice for 
applications requiring extreme stability 
and strength. Rotor bearings and statoi 
support rods are actually soldered direct 
ly to the heavy thick steatite ceramic 
end frames. Impervious to shock and 
vibration, parts can’t break loose . .. 
capacity can’t fluctuate.

NPN Preamp for Magnetic Pickups 
Powered From B F

TO VACUUM TUBE 
AMPLIFIER

Ceramic-soldered 
for greater 

\ strength,'. /

Transistor Manufacturers 
Please Note

SPECIFICATIONS 
Plate spacing is .030* 
rated at 1500 volts 
peak nt sea level; over 
300 volts at 50,000 
feet altitude. Plating is 
heavy nickel ... other 
platings available on 
special order. Requires 
1H*x1%‘ panel mount
ing area.

In most design work, where any number of 
transistors may be employed, it is often difficult 
to keep on hand the various types of sockets to 
accommodate all transistors. Soldering and re
soldering may often damage an expensive tran
sistor or decrease efficiency.

It woidd be very helpful to have transistors of

of the transistor itself and the other consisting of 
the base or snap-on socket. This base material 
could also be designed by the manufacturer for 
best operating conditions for the transistor to 
which it is attached when purchased.

Robert H. Lemma, Burroughs Corp., Detroit, 
Mich.

•eov <.
——T 10.5 mu

Compact! Easy to Read! 
Union Data Display 

Indicators
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quencies, so better signal transfer and better 
signal to noise ratio result. The signal, using the 
transistor preamp, gets about 40 db of amplifi
cation at 100 cps before it reaches the tube grid.

The transistor stage can be powered directly 
from the same B-|- supply used by the vacuum 
tube circuit. This circuit gives a constant col
lector current of about 0.5 ma, independent of 
transistor parameters. A de feedback network 
stabilizes the collector to emitter voltage. The 
circuit has an input impedance of about 3 K.

Dwight V. Jones, Applications Engineer, Gen
eral Electric Co., Syracuse, N.Y.

In xacuum tube circuitry, there is a problem 
in maintaining high signal to noise ratio at low 
audio frequencies because of the lower signal 
transfer from a magnetic pickup (phone, tape, 
or microphone) to the tube grid.

The low input impedance of the transistor

J I TO 5V 

2NI67

UNION SWITCH & SIGNAL
DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY — 

PITTSBURGH 18, PENNSYLVANIA
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Union Switch & Signal makes two types of electro-mechanical, DC- 
operated data display indicators: digital types, displaying 10, 12, or 16 
characters on a wheel; and alpha-numerical types, displaying up to 64 char
acters on a Mylar* belt. Character assignments can be furnished as required. 
TRANSLATION Both Digital and Alpha-Numerical Indicators ojierate 
directly on binary codes on a null-seeking basis. This eliminates the need 
for external equipment for translation from binary to decimal code, as 
required with other display devices.
VISUAL READ-OUT Indicator packages are designed for quick, easy 
readability, even when indicators are mounted in rows.
INFINITE RETENTIVITY The indicators require power only during the 
response time, because they are of the null-seeking type. Once positioned, 
the indicators retain the data visually and electrically until a new code 
is transmitted.
ELECTRICAL REAO-OUT The design of the decoding and control por
tions of the indicators provides electrical read-out of data in the same form 
as the input. The data can be read continuously or periodically without 
erasing the stored information.
USES These indicators can be used in the output of digital computers, 
in teletype receiving equipment, in telemetering systems, or wherever data 
needs to be displayed. »Dupont's synthetic fiber.

Bulletin No. 1015 gives you complete information.

THESE RUGGED 
JOHNSON VARIABLES 
WITHSTAND TERRIFIC 

VIBRATION 
and SHOCK!
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where N is the shaft speed in rpm, P is the trans
mitted power in watts, and s is the design stress 
of the material in psi.

Herbert Piller, Brooklyn, N.Y.
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Simple Formula Gives Strength of 
Small Shafts

This formula, developed experimentally, 
should help other engineers who ve been plagued 
with this problem. When the power transmitted 
through a shaft is measured in watts» the shaft 
diameter D, in thousandths of an inch, is given

WRITE IN 330 ON READER-SERVICE CARD
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IT'S THE FIHISH 
THAT COUNTS

IN TUBING TOO!
TESTS PROVE PRECISION 
FINISH UNSURPASSED

Engineering with Paint

In testing transistorized circuits, burned out 
or overheated transistors are commonly en
countered. This may be due to circuit dipping, 
wiring, design, etc. By applying a coat of heat 
sensitive paint or heat sensitive wax emblems to 
the transistors, overheated transistors will show 
paint discoloration or emblem distortion. Since 
most transistors are lacquered by individual com
panies, the application of paint or wax could be 
done in one operation.

This idea can reduce cost by reducing the en
gineering time spent in locating faulty transistors 
during the initial design and system debugging 
phases of a program. In addition it may point 
out equipment hot spots which may be a source 
of future breakdown.

David E. Miller, Sylvania Electric Products, 
Waltham 54, Mass.

Shape, size, alloy are important in 
tubing and Precision Tubing excels in 
all . . . but finish is an outstanding 
quality of Precision Tubing where spe
cified . . . and at no extra cost.

Precision Tubing is available in clean, 
scratch-free finishes suitable for an
odizing or plating to mirror finishes. 
In sizes from .010" to 1.125" O.D. in 
copper, brass, aluminum, up to %" 
O.D. in nickel and nickel alloys.

Other Precision Tubing is available 
in straight lengths, coils, preformed to 
specified shapes . . . and also as 
Coaxitube the metal shielded coaxial 
conductor. Whatever your designs or 
requirements for fine accurate tubing 
at regular tube prices order Precision 
Tubing. Write for complete technical 
data to Dept. 10, Precision Tube Com
pany, Inc., North Wales, Pa.

SINGLE

GET THIS NEW TUBING 
DATA CATALOG ...

FREII I

DUAL

JTTERFLY

:REHTIM PRECISION 
TUBE

COM PANY

Interesting Network Property Can 
Help Transistor Circuit Designers

An interesting property of two terminal-pair, 
linear bilateral networks is that the forward 
voltage transfer ratio equals the negative of the 
reverse current transfer ratio.

The literature abounds in tabulations of volt
age transfer ratios for various networks, but the 
transistor circuit designer is generally interested 
in the current transfer ratio.

To obtain a network with a specified current 
transfer function, one need only look for a net
work with the desired transfer characteristics as 
the voltage transfer ratio, and reverse the excita
tion and response terminal-pairs.

Robert B. Craven, Research Engineer, MIT 
Instrumentation Lab., Cambridge, Mass.

Panel-mounted

Variable Transformers
Type 300BU

qaez\ power
eat

Type 100BU

Ganged 300BU-2

Small, compact, easy-to-mount Adjust-A- 
Volts are ideal built-in variable AC voltage 
control components for all types of industrial 
electrical and electronic applications such as 
power supplies, rectifiers, instruments, etc.

The Adjust-A-Volt features longer life, low 
maintenance due to its rugged mechanical 
construction, special pre-adjusted brush as
sembly and LoRes alloy brush track plating.

Available for 115 and 230 volt single phase 
or for 3 phase operation. Units illustrated 
rated from 165 VA to 1 KVA. Other units 
available up to 20 KVA.

All sizes available in 2 and 3 gang assem
blies for increased output current or poly
phase operation.

The complete Adjust-A-Volt line includes 
bench and panel mounted units, manual or 
motor-driven and 400 cycle units for military 
applications. New Adjust-A-Volts are under 
development. Your inquiries for “specials” 
are solicited. Write for 22 page Adjust-A-Volt 
Catalog.

Adjust A Volts are stocked by leading job
bers throughout the country.

STANDARD ELECTRICAL PRODUCTS COMPANY

2240 EAST THIRD STREET, DAYTON, OHIO
WRITE IN 331 ON READER-SERVICE CARD
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Illustrative ot Fairchild’s weapon systems capability 
is the U. S. Army Signal Corps' combat surveil
lance drone. Prime contractor — Fairchild Aircraft

.. new name............... new opportunities. .

The Fairchild Guided Missile Division is now the 
ASTRIONICS Division.

This new name, denoting the application of electronics to 
air and space flight, more closely reflects the Division’s plans 
for work in space flight technology. The mission of the 
Astrionics Division continues to be the development and 
manufacture of guidance and control systems and ancillary 
electronic devices for use with aircraft, guided missiles and 
spacecraft.

This continuing growth is creating new positions for 
engineers and scientists with varied specialties and experience 
levels (see examples at right).*

To investigate these new opportunities write or call Mr. 
W. R. Ziminski or Mr. J. B. Murray, at Fairchild Astrionics 
Division, Wyandanch, Long Island, New York. Phone: 
Midland 3-7171.

A DIVISION OF THE FAIRCHILD ENGINE AND AIRPLANE CORPORATION

WRITE IN 563 ON READER-SERVICE CARD

and Missile Division: complete guidance, control 
and data acquisition sub-systems — FAIRCHILD 
ASTRIONICS, a pioneer in air and space missilery.

Here are a few of the fields in which opportunities are 
available now at FAIRCHILD ASTRIONICS:

RESEARCH 
AND ADVANCED DESION
Structures
Aerodynamics 
Guidance 
Applied Mathematics 
Microwave Spectroscopy

DESIGN 
AND DEVELOPMENT
Guidance and Control 
Weapon Systems 
Sensors—IR and photo 
Packaging

^FAIRCHILD
ASTRIONICS DIVISION • WYANDANCH. LONG ISLAND. NEW YORK

Microwave 
Radar Systems 
Servomechanisms 
Data Transmission 
Dynamic Analysis 
Inertial Guidance 
Simulators 
Circuit Design and Analysis 
Field Engineering 
Flight Test Coordination 
Operational Analysis 
Low-Frequency Navigation Systems 
Radio Altimeters 
Digital Computers

Matrix Switch 11

The double inhibit magnetic switch describe: 1I * 
in this report has a similar configuration to th U 
the Rajchman switch, the one most commonly I 
used in memory application, but differs in the I * 
manner in which it is driven. The switch circuit I 
selects its output core by removing an inhibit I 
current from each coordinate selecting line. I 
Among the advantages cited for the double in-1 
hi bit switch is its need for only one driving cur-I 
rent source. This simplifies adjustment of the! 
switch drive. Also, since the power of the output I 
pulse is not directly derived from the selection! 
circuits at the time the output pulse is delivered, I 
the selection circuits may be operated at low! 
power. The report states that the switch I 
appeared to possess enough advantages of I 
adjustment and simplicity to warrant considera-I Tl 
tion as a memory drive switch. It is also I 
described as being useful in any application! P{ 
which requires medium to high speed multi-1 th 
terminal switching. The comparative advantages! st 
of this switch over two other types of magnetic! 
switches are listed. Double Inhibit Magnetic! tu 
Matrix Switch, L. F. Silva, Aberdeen Proving I re 
Ground, U.S. Army, July 1956,15pp, $.50. Order! hl 

PB 131353 from OTS, Washington 25, D. C. I th
Ifil 
I wi 
I In 
I D 
I Rt

Rotatable-Magnet Permeameter I tc
The device described in this volume is a type! 

of permeameter which derives the variable mag-1 
netomotive force across its air gap from the rota-1 
tion of a permanent magnet. In the common! 
permeameter, the variable magnetic field is pro I 
vided by an electric current. The general purpose! D* 
of the device is to determine the magnetic prop-1 
erties of a test specimen and, in particular, visual I °p 
indication of the major and/or minor hysteresis! be 
loops of a test specimen under varying magnetic! 
field conditions. The advantages of the rotatable-1 sys 
magnet over the common type are the following:! crs 
It is independent of electrical power and cur-1 siti 
rent fluctuations, and no heat is developed; it is inf 
portable and compact; it is less affected by vibra-l wil 
tion; its simple design makes operation easy,I of 
especially for determining minor hysteresis loops ! the 
Two working models are described. Rotatablel V , 
Magnet Permeameter, R. K. Tenzer and M. Al Trt 
Bohlmann, Wright Air Development Center, U.S.I liai 
Air Force, July 1956, 9pp, $.50. Order PBl 'I 
131352 from OTS, Washington 25, D. C. Iwg

ELECTRONIC DESIGN • January 7, 1959 ELI118



WRITE IN 333 ON READER-SERVICE CARD

1959

' The most extreme held conditions your product 
will ever meet — duplicated exactly in a com
pact, precise Tenney environmental testing 
chamber custom-built for the job! Starting with 
one of Tenney’s extensively-tested chamber pro
totypes, the right unit can be engineered in a 
surprisingly short time. In operation, actual en- ' 
vironmental conditions are achieved quickly,

ELECTRONIC DESIGN • January 7/ 1959
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I ow-noise Backward-wave 
amplifier Development
Several trial designs, based upon various con- 

* ¡derations of the specifications, have been at
tempted. A schedule for performing the calcula
tions is evolved based on several predetermined 
parameters.

Low-noise gun designs are considered, with 
some discussion of theory. Predicated magnetic 
f eld calculations for various conditions of pertur
bations are given. Some discussion is devoted to 
application of permanent magnets to this tube. 
Low Noise Backward-wave Amplifier Develop
ment Program, K. R. Evans and W. L. Rorden, 
Varian Associates, Palo Alto, Calif. Jan. 1958, 41 
pp, $1.25. Order PB 131822 from OTS, Washing
ton 25, D.C.

Thin Film Resistance Elements
Vacuum deposited chromium films were pre

pared and studied and resistance-temperature- 
thickness characteristics were determined. Sub
strate temperature and substrate material were 
found to have a pronounced effect on tempera
ture coefficient but not on the resistivity-thickness 
relationship. The properties of thin chromium 
films appeared to be a function of the history of 
the film rather than any intrinsic property of the 
film. Some very preliminary work was also done 
with bismuth films. Theoretical and Experimental 
Investigations on Thin Film Resistance Elements, 
D. M. Hoffman and J. Riseman, International 
Resistance Co. for Wright Air Development Cen
ter, U.S. Air Force. July 1957,37 pp, $1.25. Order 
PB 131441 from OTS, Washington 25, D.C.

Display for Air Traffic Control
An experimental display system was devel

oped which showed promise of satisfying a num
ber of the requirements for display of multi-ele- 
inent data available for air traffic control. The 
system projects spots of light representing air
craft onto a 10-ft square back-lighted screen. Po
sition, identity, category, heading, and altitude 
information on a given aircraft is contained 
within each 3/4 in. spot of light. Main advantages 
of the system are the large size of display and 
the large amount of easily read data presented. 
A Point-Light-Source Projection Display for Air 
Traffic Control, R. J. Lampkin and M. F. Wil
liams, Naval Research Laboratory. Feb. 1958, ’ 
11 pp, $0.50. Order PB 131524 from OTS, Wash
ington 25, D.C.

and delivers on time!

maintained efficiently throughout the test run, 
and accurate data is provided for quick, simple 
evaluation. For literature describing Tenney's 
prototype chambers, or for recommendations on 
specific environmental testing problems, write 
to Tenney Engineering, the world's largest, 
most experienced creator of environmental 
testing equipment.

enneu
ENGINEERING, INC. J

1090 SPRINGFIELD ROAD, UNION, N. J.
PLANTS: UNION, N. J. AND BALTIMORE, MD. • THERE IS A TENNEY CHAMBER TO SIMULATE ALTITUDE, HEAT, 
COLD, HUMIDITY, VACUUM, EXPLOSION, SAND, DUST, FOG. AND MOST OTHER ENVIRONMENTAL CONDITIONS. • •
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Russian “Nonlinear” Series
To Be Sold In Book Form

3 new Sorensen transistorized sei

Phenomena

In the Sorensen Series, you can
stackture reference, its existence

soc

SORENSEN & COMPANY, INC
wo

>ra

120

I was very interested to see the first 
stallment of the translation of the

Electronic Design. 1 am sure that this 
material W’ill be extremely useful to all 
electronics engineers. However, for fu-

Russian book ‘Nonlinear and Parametric

for lab, production test, 
test maintenance, or as a 
component or subsystem 
in your own products

Robert E. Berri
Libroscope Inc.
Glendale, Calif.

Nick Holonyak, Jr.
General Electric Co. 
Semiconductor Products Dept, 
Syracuse, N V

H. N. Laden
Chesapeake and Ohio Railway Co 
Cleveland, Ohio

"I would appreciate being included in 
the distribution of your magazine Elec
tronic Design. If possible, I would like 
my subscription to start with the Sep
tember 17, 1958 copy, in order to have a 
complete collection of the Russian trans
lations of A. A. Kharkevich.

“I am a design engineer of electronic 
computers . . .”

Roger T. Stevens
Electronics Systems, Inc 
Boston, Mass.
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d-c supplies can solve your lab, 
production and design problems

200 watts capacity with 6, 12 or 28 
volts out Specs and packaging are simi
lar to QR models above. Models for 
±0.25% or ±0.05% regulation are 
available. Lower wattages are available 
two to a single rack panel (3%M or 
5%"xl9").
QM-Series, solder-mto-the-circuit sup
plies (shown above, right) mount like a 
potted transformer or choke and come 
in 36 variations: nine voltages from 3.0 
to 36vdc, regulated ±0 05%; and four 
wattages, 2, 4, 8 and 15. Input 50/60 
and 400 cps at 115vac. (Incidentally, 
Sorensen also offers similarly packaged 
DC to-DC and DC-to-AC converters.)

Ask us, or your nearest Sorensen rep
resentative, for the complete story on 
these precision transistorized regulated 
d-c supplies. B 42 “I happened to miss the September 17 

and October 1 issues of Electronic 
Design. If it is at all possible to supply. 
I would greatly appreciate copies of 
Parts 1 and 2 of the translation of X. A 
Kharkevich’s book

voi
cei

NEW IDEAS IN 
PACKAGED POWER

IN EUROPE, contact Sorensen-Ardag Zurich. Switzerland. IN WESTERN CANADA. ARVA 
IN EASTERN CANADA, Bayly Engineering, Ltd. IN MEXICO, Electro Labs. S A., Mexico City

WRITE IN 334 ON READER-SERVICE CARD

select from the most complete line of 
fully transistorized, highly regulated 
low voltage d-c supplies on the market 
QR-Nobatrons, (shown above, left) with 
output continuously adjustable down to 
zero volts, are ideal for labs or wherever 
maximum flexibility is required. Two 
models, QR36-4A and QR75-2, put out 
respectively 0-36V at up to 4 amps and 
0-75V at 2 amps. Regulation of QR36- 
4A is ±0.025% or 4 MV for combined 
line and load variations. Input: 115vac 
50-400 cps available for either bench 
or rack-panel (5 %" x 19") use.
Q-Nobatrons ", with 2:1 adjustable out 
put, can render outstanding service in 
semi-permanent lab set-ups, in produc
tion test, or integrated into your own 
product. Available in 15 models up to

“Recently in a friend’s copy of Elec
tronic Design 1 noticed that you are 
translating Kharkevich’s book. I thought 
it interesting that someone else has also 
noticed Kharkevich’s work. I also thought 
it might be of some interest to you to ob
tain the small portion of the same book 
which we have crudely translated. ’

of magazines will be rather cumbersome, 
in addition to the difficulty involved in 
preventing the mislaying of the indi
vidual issues. I would therefore like to 
suggest that after you finish publication, 
you reprint the entire translation in some 
more convenient form. Personally, I 
would be more than glad to pay for a 
copy of such a reprint.”

When on September J7th, we started our serial translation of the 
Russian book “Nonlinear and Parametric Phenomena in Radio Engi
neering,' we knew we had something good. But we weren't prepared 
for the flood of bouquets which followed. In response to many re
quests, we will publish our translation of the entire book at the con
clusion of the series. The price will be announced shortly.

Here are just a few’ samples of the many encouraging letters we 
received.



We would appreciate receiving a Fe
i' int of the series ‘Nonlinear and Para
i etric Phenomena in Radio Engineer
ing’ starting in your Sept. 17 issue

Seymour Weinstein 
Hazeltine Corporation 
Little Neck, N. Y.
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. Another thing I would like you to 
give me information about is whether 
the Russian book ‘Nonlinear and Para
metric Phenomena in Radio Engineering 
is at present or will at any forseeable 
future be available in translated book 
form, as judging by the first part in your 
magazine, it is both an extremely clear 
and valuable publication.”

M. P. Peyser
Atlas Engineering Co., Inc. 
Roxbury, Mass.

“The book ‘Nonlinear and Parametric 
Phenomena in Radio Engineering’ by 
4. A. Kharkevich which will appear in 
serial form in Electronic Design is vi ry 
interesting.

“We would like to obtain a copy of 
this book as soon as possible . . .”

H. M. Schlicke
Allen-Bradley Co. 
Milwaukee, Wise.
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“It is with great interest that 1 note 
your efforts in Electronic Design con
cerning the translation of the Russian 
hook on nonlinear circuit elements. After 
the initial shock of discovering in indus
trial electronic design that the text book 
examples of college were of strictly 
linear problems while my ‘real’ prob
lems were almost strictly nonlinear, I 
soon learned to use nonlinearity and 
finally to depend on it for ‘clever circuit 
design.

“. . . I have noticed that university 
training does not prepare students for 
the essentially nonlinear ‘real world’ and 
a book such as that by A. A. Kharkevich 
would be a great boon. As was stressed 
by the editor of ED. this book is for the 
practical design engineer. We have 
enough of the pure theoretical I think.

Now, what I would like to know is 
the following. Is there any plan to make 

reprints available of your translation or 
perhaps an outright publication of the 
translated book? I suppose there are 
copyrights to take care of. If it is not 
possible to secure an English version of 
Kharkevich’s book (one way or another) 
how about advising me where and how 
to purchase a Russian copy. I am trying 
to learn Russian anyway and this book 
would be an excellent first book to add 
to my scientific book shelf in the Russian 
section.”

Robert W. Zimmerer
University of Colorado 
Boulder, Colo.

NEW IDEAS IN 
KAGED POWER

for lab, production test, 
test maintenance, or as a 
component or subsystem 
in your own products

‘ «Im

“I am writing this letter in regard to 
Mr. Adashko’s translation of ‘Nonlinear 
and Parametric Phenomena in Radio 
Engineering.’ Since no books have been 
written on this subject directed towards 
the electrical design engineer, the few 
scattered articles that have appeared in 
periodicals have to be used as a founda
tion for a course on this subject in many 
colleges. Such is the case at Cornell. 
Though we try to introduce to those 
studying electrical engineering here, 
some of the information that has been 
made available, students find it very 
difficult to understand the application of 
this theory.

In a few short weeks a series of talks 
will be given in our course ‘Principles of 
Nonlinear Circuits’ concerning the ap
plication of nonlinear circuit theory. 
Since I feel that your translation of ‘Non
linear and Parametric Phenomena in 
Radio Engineering’ would make an im
portant contribution to those presently 
taking the course, 1 would like to have 
this information available to them. Also, 
since the present semester is more than 
one-half over, ‘time’ is an important 
factor.

Therefore, I wonder if it would be 
possible to obtain a complete translation 
of this work even though the entire serial 
translation has not been published. I 
realize that this request is highly ir
regular, however, everything you can do 
for us concerning this matter would be 
greatly appreciated.”

Donald D. Givone
Cornell University

Ithaca, N. Y.

New tubeless 0.1% a-c line regula
tors give up to 5kva out. High output 
and fast response result from a unique 
combination of semi-conductor and 
magnetic amplifier principles in the 
new Sorensen Model R3010and R5010 
ac line regulators. Model R5010 (left) 
puts out up to 5kva and Model R3010, 
3kva. Provision for remote sensing al
lows you to hold regulation accuracy at 
the load despite length of output leads, 
and, with an external transformer, 
permits regulation of any a-c voltage.

Broadest line of a-c regulators, a 
complete line of electronic a-c regulat
ing equipment, supplying powers as 
high as 15kva, is manufactured by 
Sorenson. Single phase and 3 phase, 
50, 60, 400 cps, 115 and 230 vac mod
els are available. Good example of 
these is the lOkva Model 10000S sup
ply (left). Others: Precision a-c regula
tors (±0.01%) for labs or meter cali
bration; and fast-response low-distor
tion a-c regulators where line transients 
must be reduced to a minimum.

... and rugged, economical MVR’s. 
Low cost, low distortion, long life and 
a broad selection of models are out
standing features of Sorensen MVR’s 
(Magnetic Voltage Regulators). Capac
ities range from 30 to 2000 va. Regu
lation is on the order of ±0.5%. Both 
harmonic-filtered and unfiltered mod
els are available with 115vac out. Mod
els for 6 3 and 12.6 out, unfiltered, 
also available.

Sorensen makes a complete line of packaged power equipment-including 
regulated d-c supplies, inverters, converters and frequency changers. Despite the 
breadth of the standard Sorensen line, our engineers are always ready to discuss 
your specialized power requirements up to complete power systems for complex 
computers or other critical equipment. Write for complete data. b.as

SORENSEN & COMPANY, INC
Richards Avenus, South Norwalk. Connecticut

WIDEST LINE OF CONTROLLED-POWER 
EQUIPMENT FOR RESEARCH AND INDUSTRY

IN EUROPE, contact Sorensen'Ardag. Zurich, Switzerland. IN WESTERN CANADA, ARVA.
IN EASTERN CANADA, Bayly Engineering, Ltd. IN MEXICO, Electro Labs, 8. A.. Mexico City.
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World
Nonlinear andSmallest
Parametric

Battery Phenomena
Radio

Engineering

VOLTS NO LOAD VOLTAGE

12. Nonlinear Method of
CURVES BASED ON LABORATORY CONTROL GROUP NO. I Amplitude Modulation

HOURS OF SERVICE

HOURS OF SERVICE

a-m oscillations can be obtained manner.

MallórY
WRITE IN 336 ON

122

Parts distributors in all major cities stock Mallory 
standard components for your convenience.

COJ
cui

Nonlinear Circuits and 
Fundamental Nonlinear Processes

A new Technical Data Bulletin and engi
neering samples are available on request. 
A Mallory battery expert will assist in 
solving your own specific application 
problems.

VOLTAGE DISCHARGE CURVES 
(VOLTAGE VS. TIME)

SERVICE LIFE CURVES 
(HOURS OF SERVICE VS. CURRENT DRAIN)

Part 9

A. A. Kharkevich 

(Translated by J. George Adashko)

Chapter 1
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MALLORY BATTERY COMPANY • CLEVELAND, OHIO 
o division of

Here’s the world’s smallest commercially 
available battery . . . and it comes from 
Mallory, pioneer of mercury battery de
velopments. This micro-miniature cell, 
the RM-312, measures only .305" in 
diameter by .135" thick, and weighs only 
.022 ounce. It is rated at 36 milliampere
hours, and has a no-load rating of 1.4 
volts. Applications include the military’s 
new micro-miniature module program, 
hearing aids, radiation detectors, missile 
systems, and other sub-miniature devices.

In Canada, Mallory Battery Company of Canada, Limited, Toronto 4, Ontario 

READER-SERVICE CARD

RUISTAHCS VALUtS AHO CQUIVRUHT 
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END POINT 
-M 0-9 V

Let us take two voltages, one at a carrier fre
quency U\ = Um sin and a modulating 
voltage U2 = (1 + m sin Q t). We connect the 
two voltages in series with a nonlinear element. 
Let the characteristic of this element be repre
sented by a broken line. The waveform of the

In the preceding section we have shown mod
ulation to be essentially a linear operation, ef
fected in a linear system with a variable param
eter. Modulation is nothing but multiplication.

In most practical circuits amplitude modula
tion is based on a different principle. The point 
is that it is difficult to construct a correctly op
erating linear multiplier. We therefore resort to 
an indirect method of multiplication, in which 
the sum of the two multiplied voltages acts on a 
nonlinear circuit. The current will now contain 
a component proportional to the product of the 
two voltages. Let us first show qualitatively that

Serving Industry with These Products:
Electromechanical—Resistors • Switches • Tuning Devices • Vibrators 
Electrochemical—Capacitors • Mercury and Zinc-Carbon Batteries 
Metallurgical—Contacts • Special Metals • Welding Materials



The strong Scotch No. 27 Glass Cloth Electrical 
n o a Bu n

In our case transformer coil costs 12 centsso that

It insures trouble-free operation under

Annual insulation cost: 6/10$!sses

ation Can you afford less than the best? Get
mod

Scotch
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For complete information on “Scotch” Brand No. 27 Glass Cloth Electrical 
Tape, write on your letternead to 3M Co., St. Paul 6, Minn., Dept. ON-19.

We note that U2 is applied to the circuit twice,

ELECTRONIC DESIGN • January 7/ 1959

We see that the term we need, which contains 
the products Ui U2 (underlined), is obtained only 
through the quadratic term of the voltage-current 
characteristic of the nonlinear element. All the 
remaining terms give extraneous components, so 
that we do not have pure multiplication, and 
the current obtained requires subsequent puri
fication by filtering.

However, it is possible, by complicating the 
circuit, to eliminate many excess terms and thus 
obtain better multiplication.

Let us turn to Fig. 40. The original nonlinear 
circuit with the two voltages Ui and U2 is shown

Fig. 39. Characteristics of a basic a-m modulator with 
two voltages considered in series with a nonlinear 
element.

lating 
ct the 
ment
repre- 
jf the

current in the circuit can be plotted by the 
usual construction, as shown in Fig. 39. It is easy 
to see that the current is amplitude modulated. 
In addition, the current contains a de component, 
a low frequency component, and a series of high 
frequency components. All these excess com
ponents must be filtered out.

Let us now analyze the nonlinear multiplier in 
greater detail. Let the characteristic of the non
linear element be represented by the power 
series,

in Fig. 40a. Let us combine two such circuits, as 
shown in Fig. 40b, with the voltage U] in the 
common branch. The voltage picked off the cir
cuit is

aram- 
ation. 
idula- 
point 
y op- 
□rt to 
vhich
! on a 
mtain 
af the 
y that 
inner.

= at)4"Gi (U1+ Uzi+av (( 14- U2)2-j-os (Li4~L2) 
4-<i4 (U1+ f j)4+-.. = aQ+aiUi+aiU2+a2Ui2 
-Fa^Uz-21 if fj-azU^-i-OzU z^-^-^asUi^Uz2
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Fig. 41. The ring modulator combines two balanced 
modulators (a), and is redrawn in more conventional 
form in (b).

Need information for design problems in a 
hurry? Electronic Design can help you soke 
these problems faster than any other magazine. 
Every inquiry is now completely processed and 
air mailed (local delivery: 1st class) within one 
day of receipt. Here is your quickest and easiest 
communication channel to electronic manu
facturers. Electronic Designs pre-typed labels 
also help to speed replies back to you, and 
signal the information when it arrives.

Faster Inquiry Hanoi ing is one more step 
in Electronic Design s continuing program to 
improve services to the reader.

I \— 12— 2~F4d2f ! f 2

+2a3i3t if 23-f“» • •

(It is assumed that the circuit is symmetrical, i.e., 
that the coefficients in the expansions of the 
currents /i and I2 are the same.) We see that 
subtraction leads to cancellation of a whole se
ries of terms. The only terms remaining are those 
containing odd powers of U2. Were the charac
teristic of the nonlinear element strictly quad
ratic, i.e.,

we would obtain a pure multiplication in accord 
ance with the formula

RUSSIAN TRANSLATIONS
and in such a way that the effective voltage in the 
upper half is the sum Ui + U2, and the difference

— U2 in the lower half. The instantaneous 
polarities of the voltages are denoted by arrows. 
For the currents we obtain.

I 1 =U()-|-ai (f 1+ I 2)4~«2 (I i + f 2)2

+ «3 (f 1+f 2)’bU4 d 14"T 2)* + - • •

/•> = <7o + ni (t 1— I 2)H“«2 (( l~l 2)2

+ «3 (I 1— L-M’ + iG d ]~l 2)4+- • •

The current difference is

+ W2 - KUi - Ut)2 = 411^2.

Circuits of the type shown in Fig. 40b are 
called balanced. They are used, in particular, to 
obtain modulated oscillations that contain no 
carrier. Actually, if Ui is the carrier voltage, it 
drops out of Eq. (2). Modulation of this kind is 
called balanced modulation.

ELECTRONIC DESIGN • January 7, 1959

Fig. 40. The basic a-m modulator 
with two adding voltages in series 
in a nonlinear circuit (a), and a
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Only a few Gudebrod flat- 
braided Lacing Tapes are 
included in this chart. Many 
are available with silicone 
finish, with vinyl finish . . . 
many are available pre
shrunk with controlled 
shrinkage characteristics. 
We will be glad to engineer 
a tape to meet your needs. 

Gudebrod Lacing Tapes and 
Drive Cords are used with 
signal success in communi
cations, utilities and the 
critical field of defense elec
tronics. Write for new Data 
Book with complete specifi
cations of ALL Gudebrod 
Lacing Tapes.

GUDEBROD 
BROS. SILK CO., INC.

ELECTRONIC DIVISION 
225 West 34th Street, New York 1, N.Y. 

EXECUTIVE OFFICES
1 2 South 1 2th Street, Philadelphia 7, Pa.
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The improvement made to the circuit of Fig. 
40a to obtain the balanced circuit of Fig. 40b 
consists essentially of reversing the sign of one of 
the voltages and subtracting the currents to get 
rid of many excess terms. This procedure can be 
extended further. Let us take two identical bal
anced circuits, and reverse in one of these cir
cuits the polarities of both voltages Ui and U2. 
The result is a voltage that equals the sum of 
the voltages obtained across each of the circuits 
individually.

Such a result is obtained by the circuit in Fig. 
41a, which is a combination of two balanced cir
cuits. The output voltage of this circuit can be 
represented in the form

r = v, + v„

where U' and U" are the voltages produced by 
each balanced circuit individually. For these two 
voltages we can write [see Eq. (2)]:

U' = R (I\-r2) = 2R [axV2+2a2l\U2

+3a3i 23+4a4f i3f xl 23 • • -L

U^Rd^-r2) = 2R[-axU2+2a2UxU2

The expression for U" differs from the expres
sion for U' in that the signs of both Ux and U2 
are reversed. Adding, we obtain

I = 1'4-1 " = 4R[a2l xl 2+2a4T i3f 2 
+2a4f if 23+. • (3)

This expression shows that more excess terms 
have been eliminated. In particular, if the charac
teristic of the nonlinear element is expressed by 
a polynomial of power not higher than the third, 
i.e.,

I = + axl + a2U2 + a3U*

then the circuit of Fig. 41a (if the circuit is com
pletely symmetrical) produces ideal multiplica
tion. It is possible to redraw this circuit in a more 
conventional manner, as shown in Fig. 41b. The 
result is a closed ring consisting of four nonlinear 
elements. This is why Fig. 41 is called a ring 
modulator. This circuit is widely used for modu
lation and frequency conversion.

It must be noted that no further improvement 
in the circuit can be obtained by successive ap
plication of this method. In fact, examination of 
Eq. (3) shows that the voltage picked off the 
ring circuit retains only terms that contain prod
ucts of the odd powers of Ui and E72.

Consequently, if we reverse the sign of one or 
both voltages, all the terms of expressions (3) re
tain the same sign, and neither can be eliminated 
individually by addition or subtraction. There
fore, thére is nothing gained in a more compli- 
Cwted circuit that comprises two ring circuits.

(To be continued with a discussion of practical 
modulation circuits.)
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ONE COMPACT 
INSTRUMENT 

MEASURES 
25PvT0 1000v DC 
WITH SPEED AND 

ACCURACY

MILLIVAC’S NEW 
MV-27D

VERSATILE • Now...with a single instrument you can make ultra-sensitive, zero
center bridge balance and standard-cell-potentiometer measurements, PLUS con
venient left-zero measurement of DC voltages up to 1 kv. Fourteen ranges cover 
from 250 microvolts to 1000 volts full scale. The MV-27D can also be used as a 
stable DC amplifier to increase the range of recording and indicating instruments. 
Full scale output is 2.5 volts at 0.5 ma. An accessory MV-171 DC shunt box is 
available for use with the MV-27D to permit making current measurements in the 
ranges of 0-100/i/ta to 0-10 amps.
ACCURATE • Accuracy is 2% of full scale accuracy on all ranges from 10 mv up, 
rather than the usual 3% to 5%. Accuracy on 2.5 and 1 mv ranges is 3%, on 250 ^v 
range, 5%. Input impedance is 6 megohms on 250 gv to 100 mv ranges, 16 megohms 
on 250 mv range, and 60 megohms on 1 volt range and above. Drift after warm-up 
is less than 1% of full scale on 10 mv and above ranges, 3% on 2.5 and 1 mv ranges, 
and 6% on 250 nv range.
EASY TO USE • Practical zero-center indication on three lower ranges allows fast 
null measurements in sensitive circuits. Left-zero indication provides maximum 
scale length for greater reading accuracy on 10 mv range and above. Millivac’s 
automatic, permanent zero on all left-zero ranges eliminates re-zeroing... avoids 
measurement error caused by forgetting to check zero. Convenient polarity switch 
eliminates lead switching when using left-zero ranges. PRICE: $335.

Millivac manufactures an exceptionally complete line of 
DC, RF, and AC voltmeters. There are over 10,000 Millivac 
instruments in use today. Write today for detailed informa
tion on the MV-27D and other instruments.

P.O. BOX 997, SCHENECTADY, NEW YORK
ELECTRONICS tlNIC.

WRITE IN 339 ON READER-SERVICE CARD

125

MILLIVAC

COHU



RUSSIAN TRANSLATIONS

I NEMS -CLARKE !

RECEIVERS

What the Russians

Are Writing

TYPE 1432 SPECIFICATIONS

VU Meter in Video Output Circuit

30 me

WRITE IN 341 ON READER-SERVICE CARD

Noise figure 
Video output Sensitivity: 0.16v peak-to-peak per 

kc of deviation. Frequency response 
within 3db. AC coupled, 10 cps to 
100 kc per second. Adjustable out
put control on front panel.

Frequency Monitor Output 
Signal Strength Recorder Output

Spectrum Display Output 
Input Impedance 
IF Rejection 
Image Rejection 
IF Bandwidths ________

X unit step applied to the input of this 
network shown in Fig. 1 will produce a 
Laguerre function at the output.

Fig. 2 shows the first four Laguerre 
functions, obtained by multiplying by

crystals) 
215 to 260 me 
less than 8 db

response: flat over frequency range 
of 400 cycles to 80,000 cycles. Pro
vided with front panel adjustable 
reference level control.

jh impedance, 0-15v
.... ____ 50 me
50 ohms nominal 

Greater than 60 db 
Greater than 48 db 
500 kc and 100 kc

the solution of the following linear

PHASE/ L 
—I / LOCK

Power Input 117v AC, 60 cycles, approximately 150 watts
Size ... .... 834" x 19" x 16H"
Weight. ----- . Approximately 40 pounds
Finish ---------------------------- . ___ ______Gray enamel

Laguerre functions can be generated 
with a two-port network having as its 
transfer function, in operator form, the 
transform of the Laguerre function
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ran Ln (a t) = 0

The Laguerrt polynominals are orthog
onal in the interval from 0 to co with 
weighting factor

Possible Use of a System of Orthogonal 
Functions for Communication Purposes, 
by A. G. Leont’yev, EC 10/58, pp 3-8.

All modern multichannel communica
tion systems make use of periodic and 
orthogonal functions. Systems with fre
quency sharing are based on the orthog
onality of the sinusoidal functions. Fre
quency with time sharing make use of 
the orthogonality of periodic sequences 
of pulses shifted relative to each other. 
Sinusoidal functions are the only ones 
that do not change form upon transmis
sion through a linear system. But fre
quency-sharing or time-sharing functions 
are not the only ones that can be used 
for electric transmission of information

Examine, for example, the Laguerre 
function

differential equation with vari 
efficients :

As part of an over-all program to provide 
the ultimate in telemetry receivers com
mensurate with the state of the art, Nems- 
Clarke now offers the 1400 Series Re
ceivers employing phase-lock detection.
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mum of this interference will not exceed

Strategic military decisions

of an entire situation. To

radar.

Hazeltine's universal radar

data of many types : Submarine

LAB, beacon and others. With
this electronic plotting board,

interpret the solution for
evaluation and action.

nes space-saving, double-sided

holes by PHOTOCIRCUITS.
Here is reliability never before

circuitry.
TUF-PLATE” reliability is

PHOTOCIRCUITS and

techniques assure consistently
dependable performance ...
often at lower cost.
Get the detailed“TUF-PI. ATE

CUITS... the largest and most
experienced manufacturer in

FLUSHING 7-8100GLFN COVE 4-8000

nominals.
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e at the following four polynominals: plitude and the order of the function.
This indicates two types of modulation.
The first is amplitude modulation, where HAZELTINE relies on Photocircuits

112 {ext ) = 1 — 2at — a~t

(at) = 1 — ¿at H—— a2t- — — a3t

It is readily shown that Ln Lm charac-
terizes the interference induced in chan
nel Ln by channel Lm, and that the maxi-

This establishes the value of

x required to keep the interference below
a specified value.

Evidently, a system employing La-
guerre functions must be designed for
pulse transmission, for during the life-
time of these function, determined by
the integration time t, only two charac-
teristics of these functions can be varied
without losing the ability to separate
them. These characteristics are the am-

by each channel has its own order (num
ber) of the function and the amplitude
of the function varies from pulse train to
pulse train, (analog of PAM). The second
is modulation of the order of the poly-
nominal, whereby each channel is al-
lotted several order of Laguerre poly-

The block diagram of a system with
amplitude modulation is shown in Fig.
3. Here PG is a single-pulse generator,
SN the shaping network shown in Fig. 1,
M are modulators, S is a summing net-
work, SPS a synchronizing-pulse separa
tor, MU multiplier, I integrators and
AMP an amplifier. The operation of this
circuit is analogous to synchronous de-
tection of sinusoidal signals. The most
difficult to realize is the multiplier, which
should have an accuracy of about 1 per
cent while operating in four quadrants.

(Continued on following page)

Fig. 1. Circuit for generating Laguerre functions. Here a/2 =
1 /RC. An ideal buffer stage should have an infinite input im
pedance, a zero output impedance, and a transfer function of

Tut Plate plated-thru holes

HEART OF ADVANCED
AIRBORNE RADAR

stem from reliable knowledge

gather reliable information,
our nation depends on airborne

indicator... the advanced
AN/APA-125... displays signal

detection, AEW, IFF, AMTI.

an operator can plot any tacti
cal problem and accurately

For the compact, lightweight
AN/APA-125, Hazeltine speci-

printed circuit boards with
“TUF-PLATE” plated-thru

possible in two-sided thru

guarded by rigid process engi
neenng controls, developed by

unmatched in the printed
wiring industry. Proper design
precision production and
advanced quality control

tn
(1) 

= n

‘rated 
as its 
i, the

1959

unity. This is approached by a cathode follower.

Fig. 2. Four Laguerre functions obtained by multiplying Eq
(2) by ea'.

story today from PHOTOCIR-

printed circuitry. Write our
Engineering Department PS-3.

©
GLEN COVE, NEW YORK

January 7, 1959
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4 IMPORTANT

JOHN WILEY & SONS, INC.

polynomials can be used m pulse systems and 
various telecommunication systems where the 
number of transmitted signals is not too high.

\\ 
w 
d< 
in 
di

Fig. 4 shows the block diagram of another com
munication system, based on the othogonality of 
the Laguerre polynomials. By Duhamel’s theo
rem, the response of a linear system Y (/) to a sig
nal X (t) is

440 Fourth Avenue, New York 16, N.Y.
Please send me the book(s) I have circled to read and 

examine. In 10 days 1 will return the book(s) and owe 
nothing, or will remit the purchase price(s) plus postage.
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RE 
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IE

( ) SAVE POSTAGE! Check here if you ENCLOSE pay
ment. in which case we will pay the postage. Same return 
prttilege, of course. ED-19
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BOOKS FOR 
ENGINEERS

JUNCTION TRANSISTOR 
ELECTRONICS

By RICHARD B. HURLEY, University of California 

Here is a useful source of practical information in the field of 
applied transistor electronics and equivalent circuits. The author 
surveys the more general network analysis techniques, the greater 
variety of basic circuit applications, the more complicated broad
band and high frequency circuits, and the non-linear switching 
applications. Special attention is given to the switching properties 
of transistors and to switching circuits.
"... This work is far more comprehensive than any that I have 
seen before and will be of great use, especially to practicing en
gineers ... ï do not know of any existing text which can chal
lenge this work.”—Pre-publication reviewer comment.

--------------- 2------------------
INTRODUCTION TO THE DESIGN OF 

SERVOMECHANISMS
By JOHN L. BOW'ER, University of California, L.A.; and 

PETER M. SCHULTHEISS, Yale University

The Authors provide a systematic approach to design, dealing 
with the principal performance requirements, such as harmonic 
response, time response, error coefficients and noise response, and 
giving attention to the common aspects of non-linear operation 
An appendix is included which enables the reader to follow ex
amples tn the test and to work representative problems without 
resorting to outside references.

----------------3------------------
NOISE IN ELECTRON DEVICES

Edited by LOUIS D. SMULL1N and HERMAN A. HAUSS, 
both of M. I. T., with 6 contributors

Stressing the mathematical theory and basic physical phenomena 
of noise in electron devices, this comprehensive discussion can 
well serve as background for understanding such devices and 
masers and parametric amplifiers.

1958 00 illus. approx. 432 Pages approx. $12.00

------------- 4---------------
IDEAS, INVENTIONS AND PATENTS

How to Develop and Protect Them
By Robert A. Buckles, Blair, Spencer & Buckles 

$5.95

4

w here g(r) is the response to a unit pulse. If g(x) 
is the Laguerre function (as in the case of Fig. 1), 
then, to reconcile Eqs. (1) and (2) the input sig
nal must be a Laguerre function of reflected 
time, x(t) = Ltl (—at).
Goldman has shown that “time reflections” of 
functions giving the response of a linear system 
to a unit pulse produce, when applied to the in
put of the system, the maximum ratio of the in-

Fig. 3. Amplitude modulation system.

stantaneous signal to rm.s noise at the instant of 
time t.

In Fig. 4 PG is a pulse generator, SN the shap
ing network, shown in Fig. 1, RD is a recording 
dev ice (magnetic tape and the like), PD is a play
back device used to reverse the time (also mag
netic tape etc.) 51 represents modulators, S a 
summing network, and SPS, a synchronizing 
pulse separator. K is a triggering device and B a 
device that generates pulses to block the trigger 
during the time of reading. This system is simpler 
than that of Fig. 3 in requiring no integrator or 
multiplier.

The receiver proper is similar to the network 
used to shape the Laguerre functions. The out
puts of this network are connected with a trig
gering system, which operates at the instant of 
time corresponding to the end of the reflected- 
time Laguerre function.

The schemes described have been tested and 
the results of these tests will be reported in the 
future. It is merely mentioned here that to re
strict the* error due to the safe finite integration 
time» to a value of 60 db, a t was chosen to be 40. 
The maximum noise ratios for the systems cor
responding to Figs. 3 and 4 were 1 5 and 1/20 
respectively.

Communication systems based on Laguerre

The Spectrovisor, by V. Kol’tsov. R 10/58 pp 21 
23, 5 figs.

An interesting instrument, exhibited at the 
14th All-Union Exhibit of Amateur Develop
ments, permits instantaneous determination of 
the spectral characteristics of any object. The 
wavelengths and intensities of the spectral com 
ponents are displayed on a suitable calibrated 
crt. Although designed for use in visible light, the 
instrument can be adapted for ultraviolet and in
frared work.

RC Oscillator with Single Junction Transistor, by 
Ye N Garmash, EC 10/58, pp 25-28, 8 figs.

Self-excitation ot an oscillator calls for phase 
shift in the feedback loop. In a single tube oscil
lator this means that the? gain of the tube must 
compensate for the attenuation in the phase-shift
ing network. In the case of a grounded-emitter 
transistor, the low input resistance makes the 
phase-shift-network attenuation too high for the 
gain of a single transistor.

Stability and Effect of Parasite Reactances in Se
lective RC Systems, by I. M. Kogan, EC 10/58, 
pp 9-19. 15 figs.

Although much has been written on selective 
RC systems, most of the theoretical literature is 
confined to “idealized circuits, with fixed values 
of the elements and negligibly small parasitic re
actances (capacitances). Practical design, which 
must hike these into account, is for the most part 
empirical. The article deals with asymmetrical 
or phaseshifting RC systems, in which phase 
shift is produced either by differentiation or in
tegration.

Analysis of Directional Properties of a Corner 
Antena by B. S. Nadenenko and V. V. Lyalikov. 
EC 10/58 pp 26-31, 5 figs.

When the reflector dimensions commensurate 
with the wavelength, the image method for the 
computation of the directivity pattern becomes 
too inaccurate. Since a rigorous method involves

Fig. 4. Another communication system, based 
the orthogonality of the Laguerre polynomials.
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great analytical difficulties, the author employs 
an approximate method, using the asymptotic 
values of the Hankel functions entering into the 
exact solution.

Ground Conductivity Map 
of the USSR

The UUS radio-amateur organization (called 
DOSAAF—“Voluntary7 Society for Collaboration 
with the Army, Navy, and Air Force”), announced 
(in the July 1958 issue of Radio) a radio-amateur 
contest for the purpose of enrolling a large num
ber of amateurs in a project, involving measure
ment of ground conductivity as it affects radio 
wave propagation. In connection with this proj
ect, the issue contains an article by V. Kashpirov
skiy on “Propagation of Radio Waves and 
Ground Conductivity” (pp 19-21, 3 figs.), and 
anonymous article titled “Receivers for Measure
ment of Ground Conductivity” (pp 22-24, 6 figs.).

Such mass experiments are not new in the So- 
viet Union. As early as in 1923 a mass experiment 
was performed on short-wave propagation. In 
1936, amateurs in Southern Russia participated 
actively in a study of the propagation of radio 
waves during a solar eclipse.

Type E Surface Waves in Round Waveguide, by 
L. N. Loshakov, RE 9/58, pp 3-7, 3 figs.

A round metallic waveguide, partially filled 
x\ ith dielectric, can carry slow, electromagnetic 
waves, propagating along its surface. The article 
derives the propagation equation for EOi waves 
in a round waveguide, coated inside with a thin 
dielectric layer.

KEY

The sources of the Russian articles and 
their dates of issue follow the authors* names. 
Here is the key to the names of the journals 
in which the articles originally appeared.

JTP

R 
RE 
REE

Acoustic Journal (Akusticheskiy Zhurnal)
Automation and Telemechanics (Avtomatika i 
Telemekhanika)
Communications Journal (Vestnik Svyazi) 
Electrical Communications (Elektrosvyaz) 
Instruments and Experimental Techniques 
(Pribori i Tekhnika Eksperimenta)
Journal of Technical Physics (Zhurnal Tekh- 
mcheskoy Fisiki)
Measurement Engineering (Izmeritel'naya 
Teknika)
Radio
Radio Engineering (Radiotekhnika)
Radio Engineering and Electronics (Radiotekh
nika i Elektronika)
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DECEPTION IS A FORM OF COUNTERMEASURE
and at this the chameleon must be considered an expert.

The approach to the problem of survival 
through countermeasures has been neatly 
solved by this handsome little fellow. By 
simply changing his color to match the sur
roundings the chameleon may take on the 
appearance of a brown twig, a green leaf or so 
completely blend into the immediate area that 
his enemy is hopelessly confused. This, in 
effect, is countermeasure in the truest sense.

To confuse or mislead the enemy is often

the problem faced by the military. Not to be 
outdone by the chameleon, electronic counter
measures have been developed which effec
tively confuse the presentations as seen on 
radar scopes. Defensive action is thereby 
delayed until too late. In this field, as well 
as many other forms of countermeasures, 
Instruments for Industry can apply exacting 
know-how and skill. The high degree of 
success achieved by IFI is proof of ability.

Only one target is a true target. 
The big question .. .which one?

INSTRUMENTS FOR INDUSTRY, Inc.
101 New South Road, Hicksville, L. I., N.Y.

Graduate engineers with two or more years of circuit application in the fields of electronics or physics are invited to meet with Mr.
John Hicks in an informal interview or send complete resume to: Dir. Personnel, IFI, 101 New South Road, Hicksville, New York.
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MODELH
GERMAN ABSTRACTS

Servoscope
...JOINS THE FAMILY OF SERVOSYSTEM ANALYZERS

This latest model in the Servoscope® line covers 
frequency ranges 0.1 to 2.0 cps and 1.0 to 20 cps.

Designed for sine wave and modulated carrier, 
Model H maintains high accuracy using a simplified 
amplifier.

Model H, like all other Servoscopes, provides 
phase measurement to ± 1 ° accuracy. Frequency accu
racy is ±5% of setting, rather than of full scale.

Direct setting for both amplitude and frequency 
plus direct read-out of phase lag (exclusive feature of 
all Servoscopes) reduces operation of Model H to 
ultimate simplicity.

Suitable for standard 19" rack or bench use, the 
Model H is ideal for general purpose, laboratory or 
field service.

More widely used than any other system for 
analysis of control behavior, the SERVOSCOPE has 
demonstrated its flexibility over a broad field...covers 
the frequency range from 0.001 to 100 cps in five 
models as shown above.

Measuring phase, transient response and gain, the 
Servoscope facilitates fast, accurate plotting of 
Nyquist, Bode or Nichols diagrams.

Write for TDS 100 which gives complete descrip
tion and specifications of the Model H Servoscope.

SERVO CORPORATION OF AMERICA
2012JERICHO TURNPIKE, NEW HYDE PARK, L. I., N. Y.

Engineering and Manufacturing of 
INFRARED • SERVO DEVICES • COMMUNICATION • NAVIGATION 
systems — subsystems — instruments — components 
For Industry and n»tense
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Grid Current in 
Electrometer Tubes

E. Brenner

LECTROSTATIC voltmeters are not 
only of importance in nuclear physics 

and related applications but also in the 
measurement of nonelectrical quantities 
using piezoelectric effects, the determi
nation of chemical electromotive forces 
and in quality determination of high 
grade insulators. The basic requirements 
for an electrometer are high input re
sistance with low input capacitance and 
high sensitivity.

The input resistance of a vacuum tube 
electrometer is determined primarily 
through the quiescent grid current char
acteristics of the electrometer tube. This 
grid current can be traced to several 
components, some of which are con
trolled by the physical tube structure and 
materials. Others can be minimized in

the design of the voltmeter circuit. Thus 
the effect of ion current and excitation 
in the residual gas are controlled by 
using the lowest feasible pressure. Leak
age current between the grid and the 
other electrodes is controlled largely by 
the choice of the insulator material in 
tube construction.

The initial velocity current can be kept 
low by using the largest practical nega
tive bias since a reduction in the grid 
current component of three to four orders 
of magnitude is obtained per volt of 
negative bias. The methods which can be 
used to reduce the negative grid current 
are tabulated in the accompanying chart.

Abstracted from an article by E. A. 
Frommhold Nachnichtentechnik, Vol. 8. 
No. 6, June 1958, pp. 265-268.

s
e

Reducing the Components of Negative Grid Current

Component due to
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Ionization of Resi
dual Gas X X X

Ions from Cathode X

Thermionic Ions X

Ions due to cosmic 
radiation etc. X X

Thermionic Grid 
emission X X

Cathode light X X X

External light X X I

Photoexcitation X X X X X X I

Continuous Radia
tion X X X X X X X I
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PRICE
without plug-in units.......
Type 500/53A
Scope-Mobile
TypeK Fast-Rise
Plug-In Preamplifiers, each 
Type C-A Dual-Trace 
Plug-In Preamplifiers, each

(f.o.b. factory)drive.
Abstracted 

Elektronische 
1958, p, 240.

Please call your Tek
tronix Field Engineer or 

Representative for 
complete specifications 

and, if desired, to 
arrange for a 

demonstration at 
your convenience

No production delayl
Shipments within a very few days 
of receipt of order.

from an article by M Auer, 
Rondschau, Vol. 12, No. 7. July
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Digital 
Recorder

RECORDING oscillographs using deflecting 
pens present a record voltage variation as a 

function of the distance through which the re
cording paper moves (time dependence for con
stant drive speed). Such recorders are limited 
by the mechanical characteristics of the pen de
flection. This results not only in frequency 
limitations but also in fixed scaling, i.e. a given 
pen motor may give proportional deflection. In 
addition, the pen mounts are subject to 
mechanical shock.

A digital technique which employs several 
static pens can overcome these defects. It can 
eliminate the mechanical difficulties caused 
by movable pens and it can be designed or ad
justed to give a record on quadratic, logarithmic 
or other scales.

In the digital method, the signal is fed to an 
amplitude discriminator which senses the level 
of the signal and feeds a pulse to a corresponding 
fixed electric pen. Consider for example a signal 
which varies between 0 and 10 v and a ten pen 
recorder. Two variations are possible. In one 
case as the signal passes through a given integral 
voltage value, i.e. 4 v, a sharp pulse is produced 
which energizes the 4 v pen, producing a dot on 
the (electric) recording paper. Thus the informa
tion on the record consists of a series of dots and 
no record is obtained for constant voltage. In the 
second scheme, one pen is activated at all times, 
so that a line at 4.5 v is produced if the signal 
voltage is between 4 and 5 v. Each of the 
schemes is, of course, resolution-limited by the 
number of pens used and the speed of the paper

When the job requires it, you can double up and display four 
different waveforms at once with this dual-beam oscilloscope. 
Type 53/54C and/or Type C-A Dual-Trace Plug-In Units in 
both channels make possible the four-trace display.

Less spectacular but more frequent uses of this versatile 
fast-rise oscilloscope include waveform comparison measure
ments on a dual-beam display in the dc-to-25 me range, and 
all the usual and unusual applications of a high-performance 
laboratory oscilloscope.

$250-

dc-to-25 me, 0.014 psec.
SIGNAL-HANDLING VERSATILITY

All Tektronix Plug-In Preamplifiers can be used in both channels.
0.2 psec DELAY NETWORKS
WIDE SWEEP RANGE

0.02 /xsec/cm to 12 sec cm.
SINGLE SWEEPS

Lockout-reset circuitry.
COMPLETE TRIGGERING

Fully-automatic or amplitude-level selection with preset or 
manual stability control.

10-kv ACCELERATING POTENTIAL
Brighter display for fast sweeps and low repetition rotes.

Tektronix, Inc.
P. O. Box 831 • Portland 7, Oregon

Phono CYpress 2-2611 • TWX-PD 311 • Cable: TEKTRONIX
TEKTRONIX FIELO OFFICES: Albertson. 1.1., N.Y. « Albuquerque • Atlanta, Ga. • Bronxville 
N.Y. • Buffalo • Cleveland • Dallas • Dayton • Elmwood Pork, III. • Endwell, N.Y. • Houston 
Lothrup Village, Mich. « East Los Angeles • West Los Angeles • Minneapolis • Mission, Kansas 
Newtonville, Mass. • Orlando, Fla. • Polo Alto, Calif. • Philadelphia • Phoenix • San Diego 
St. Petersburg, Fla. • Syracuse • Towson, Md. - Union. N.J. • Washington, D.C. • Willowdole, Ont

TEKTRONIX ENGINEERING REPRESENTATIVES: Hawthorne Eleclromcs, Portland, Oregon , 
Seattle, Wash.; Hytronic Measurements, Denver, Colo., Salt lake City, Utah.

Tektronix is represented in 20 overseas countries by qualified engineering organisations.
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TRANSFORMERS

11.8 lb.3AU0082 500 VA

ELECTRONICS

3025 West Mission Road, Alhambra, Calif, a division of THE VICTOREEN INSTRUMENT CO.

297 North 7th St. Brooklyn 11, N Y 
STogg 2-4200

Our industrial and government custom de
partment is noted for its ability to solve 
special problems. No run is too small.

Write for Complete Catalog

STERLING
TRANSFORMER 
CORPORATION

• All primoriM 3*0-1000 <p* • Epoxy rosin vsod os encopsulont

• Dielectric test voltages: PRIMARIES 1000 Volfs RMS • Prices subject to change without notice 
SECONDARIES 1500 Volts RMS

MINIATURE PRECISION BEARINGS INC.
WRITE IN 348 ON READER-SERVICE CARD
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ENCAPSULATED

400 CPS TRANSFORMERS

F 
I 
L

M 
E 
N 
T

P 
O

(••Hvr Meldet • Nitrii I Certi

Cat.
Ne.

SecenOary 
Veit«

Secondary 
Amy«

Rm*. V 
lasalatiM

Primary 
Walt*

MaM 
tizi

Maximum 
Operatini 
Ambient

Utt
Price

4C1 63 08 1500 115 SM3 100’C 16.50

4C2 6.3 1.2 1500 115 SM2 100’C 16.50

4C3 6.3 CT 6.75 1500 110/115/120 2 100’C 26.50

♦c* 6.3
6.3

4.9
2.7

1500
1500

115 3 90‘C 23.70

4C5 6 3 7.2 1500 115 35 120’C 27.50

4C6 6.3
6.3
6.3

7
7
15

1500
1500
1500

120 35 80*C 26.80

4C7 6.3 CT
6.3 CT

7
7

1500
1500

120 4 100C 31.90

4ca 6.3
6.3
63

13.7
2 93 
0.3

1500
1500
1500

115 4 90 C 31 90

4C9 6.3 CT 12.3 1500 115 5 100’C 29.50

4C10 20 CT 0.6 1500 115 SMI 100’C 21.00

4CL1 6.3
63
6.3

2.4
2.5
27

1500
1500
1500

115 3 100’C 29.50

4C12 14.1 3 1500 115 3 100‘C 22.50

4C13 21 9 1500 115 4 65’C 25.00

4CI4 26 05 1500 115 SMI 55’C 20.50

4C15 26 CT 1.5 1500 115 3 65’C 21.20

4C16 28 CT
6.3 CT

0.75 
7A

1500
1500

115 2 65’C 31.80

4CL7 52 CT .192 1500 115 SMI 100’C 22.75

4C18 90 CT 4.5 1500 115 9 100’C 43.00

4C19 115 .05 1500 115 SM2 100‘C 16.80

4C20 105/115/125 0.4 1500 105/115/125 2 9O°C 24.30

4C21 115 2.83 1500 115 8 100’C 35.00

4C22 334 .025 1500 115 SMI 120’C 19.30

CLIPPER SERIES
FOR MINIMUM SIZE AND MINIMUM WEIGHT

Note 1—SM teriet ore Iwo hole mounting with holes on 
center line. *-4-40 Rem nuit ore fastened to the brocket. I 
Note 2—4*6 32 Fem nuts on brocket ore standard. I 

Note J— ~8 32 Rem nuts on bracket ore standard.

MOLD 
NO.

OVERALL DIMENSIONS
MIG.

DIMENSIONS
APP. 
WT.

(LBS.)
MTG. 

METH.
L W H F G

SM3 1 1’/« 1-3/16 1 Nota 1 0.06 Note 1

SM2 1W 1'/« 1-11/16 1 Note 1 0.10 Note 1

SMI lift lift 1-11/16 1'4 Note 1 0.16 Note 1

1 1-13/16 1’4 1-13/16 1'4 1-7/16 0.25 Note 2

1A 1-11/16 1-17/32 1-13/16 1-5/32 1'4 0.25 Note 2

2 2 1-15/16 2'4 1-9/32 1'4 0.40 Note 2

3 2-5/16 1-13/16 2'4 1-9/32 1-7/16 0.45 Note 2

35 2-1/16 2% 2-3/16 1-17/32 1-11/16 0.70 Note 2

4 2-5/16 2% 2-9/16 1-17/32 1-11/16 0.90 Note 2

5 2% 2% 2'4 1-17/32 2-3/16 1.20 Note 2

6 2H 2W 3'4 1-17/32 2-3/16 1.50 Note 2

7 3 2'4 3% 1-25/32 2'4 2.00 Note 2

8 3% 2'4 3% 1-25/32 2'4 2.50 Note 2

83 3% 3'/« 3% 2'4 3 3.25 Note 3

88 3% 3’/« 3% 2% 3'4 4.25 Note 3

9 4-1/16 3% 3'4 2-3/16 3'4 5.00 Note 3

10 4'4 3-15/16 3-15/16 2% 3'4 6.00 Note 3

Filter—In Or Out?

Split- 
Second 
Starters 
with 
Super 
Finishes
Advanced retainer design and 
rigid manufacturing control for 
MPB bearings eliminate torque 
pulses due to hang-up; 
micro-finished balls and 
rocewoys assure low torque 
with minimum variations ond 
maximum reliability. Write 
MPB Inc., 901 Precision
Pork, Keene, N. H„ for catalog.

LZFB helps you perform miracles in miniaturization

SINE WAVE
STATIC

INVERTERS

3 9 lb.150 VA 1AU0048

5.0 lb.100 VA 3AU0049

Stock No. Rating Phase Weight

Also available to your specifications

Other solid-state devices, DC-DC converters, 

frequency sensors, voltage sensors, 

time delays and programmers, etc.
for complete information, uiite

Dear Sir:
Reference is made to your recent series of 

articles in Electronic Design on “Concentrated 
Filter Passbands” (ED, Part 1, p 22, Aug. 6, Part 
2, p 30, Aug. 20, Part 3, p 54, Sept. 3). 1 have 
enjoyed them and found them very informative.

However, I am puzzled by one point you make 
in the introduction to the first article, and reiter
ate in the third article. That is, that a narrow
band filter should be used at the input to the i-f 
amplifier for minimum noise. Intuitively, it seemr 
to me that, from the “noise” point of view, the 
filter should be at the output-end of the ampli
fier.

Explaining further, Figure 1 is a system such 
as you describe. The noise into the detector 
would consist of narrow-band noise from the 
“front-end,” and broad-band noise from the i-f 
(predominantly the first i-f amplifier). Figure 2 
is system with the filter at the output. Here the 
noise into the detector would be narrow-band 
from both the “front-end” and the i-f. Barring 
non-linearities, wouldn’t the total noise content 
be somewhat less for the second system?

I add “barring non-linearities,” because I real
ize the second system can more readily give rise 
to cross-modulation between noise and signal 
than the first. Is this why the first system is 
preferable?

I will certainly appreciate any clarification 
that you can provide.

Eugene H. Kopp 
Project Engineer 
Flite Industries, Inc. 
Burbank, Calif.

I appreciate your interest in my article, “Con
centrated Filter Passbands,” which appeared in 
recent issues of Electronic Design.

My statements concerning the circuit location 
of a concentrated filter were based on filter ap
plication in a super heterodyne receiver. The 
fourth paragraph of your letter gives the basis 
for these statements.
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If we had an application where non-linear 
devices such as mixers and automatically biased 
tubes were not used, then you have a point well 
taken, the filter should follow the amplifier.

Frederick A. Schaner complete tube lineup for high quality STEREO SOUND

Inc.

Con- 
id in
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r ap- 
The 

basis

Reliability Curves Clarified

Dear Sir:
As an engineer with primary interests in the 

field of reliability, I find it gratifying to see em
phasis such as was placed on this area of design 
in your October 29 issue. The electronic de
signer is one of the1 most important, and at the 
same time often one of the least informed, con
tributors to equipment reliability or its absence.

For this reason, I should like to offer a clarify
ing comment regarding Mr. W. H. Lesser’s in
teresting article. Following the test reference to 
Fig. 2, he states that ‘ Here the reliability at any 
point in life is equal to the number of survivors 
at that point divided by the number of units 
originally placed on test. ' This statement ac
tually defines, not the reliability at any point, but 
the reliability for the period from time zero to 
that point. Frequently, the reliability figure of 
interest is that for an interval, a number of oper
ations, or a ‘mission,’ commencing at a point 
other than zero time; that reliability figure is then 
the number surviving at the end of the period of 
interest divided by the number present at its 
beginning. It is important to note that, except 
for the exponential law (constant failure rate) 
case, the reliability for a stated period varies as 
a function of the starting point, generally de
clining as the age of the equipment increases.

As an example, consider Fig. 3 of Mr. Lesser s 
article. By the definitions stated in the article, 
the reliability at 50 million operations is read as 
0.90; at 60 million operations, 0.60. If we com
pute the reliability for the 10-milhon-cycJe 
period intervening, however, we find that is 
0.60/0.90 = 0.667: at the 50 million operation

ELECTRON C DESIGN • January 7, 1959
J

ECL82* (6BM8)

* UCL82 which has the same char
acteristics as the ECL82 is available for 
AC/DC operation.

TYPICAL OPERATING CONDITIONS

Single valve class ‘ A’
Va 250 V
Vg2(b> 250 V

tR,2 2.2 kQ
la(o) 28 mA
Ig2(o) 5.5 mA
lg2 (max. sig.) 10.5 mA
Vgl —22.5 V
Rk 680 Q
Vin(r.m.s.) (Pout —

50mW) 780 mV
Ra 9.0 kQ
V inlr.m.s. 9.5 V
P out 3.4 W
Dtot 10 %

Two valves in class ‘AB’ push-pull
Va 250 V
Vg2(b) 250 V

ttRg2 2.7 kn
1 a!o) 2 x 21.5 mA
la (max. sig.) 2 x 27.5 mA
Ig2(o) 2x 4.2 mA
lt2 (max. sig.) 2 x 9.2 mA

tttRk 390 11
Vm(g 1—gl (r.m.s. 38 V
Ra—a 10 kQ
P out 9.0 W
Dtot 5.0 %

fUndecoup'ed screen-grid resistor.
f+Common screen-grid resistor

undecoupled.
ttfCommon cathode bias resistor.

á i iiii

The introduction of the Mullard ECL82 triode pentode 
means that you can now build a complete high quality 
stereo sound equipment with ONLY 6 TUBES, including 
rectifier. Used with a specially developed Mullard circuit, 
two pairs of ECL82 tubes, one ECC83 voltage amplifier 
and one EZ81 rectifier will provide two complete 
ultralinear push-pull channels each giving an output 
of 7W. at 0.3% total distortion. Write at once for full 
details of tubes and circuit to either of the distributors 
listed below.

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

In Canada
Rogers Electronic Tubes & Components 
Dept. JL, 116 Vanderhoof Avenue, 
Toronto 17, Ontario, Canada.

Mullard
ELECTRONIC TUBES used throughout the world
“Mullard” is the Trade Mark of Mullard Limited and is registered 

in most of the principal countries of the world.
I Milliard I

MULLARD OVERSEAS LTD., MULLARD HOUSE, TORRINGTON PLACE, LONDON, ENGLAND
MEV80
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tend for the 
I mxt most widely used 

ELECTRONIC SUPPLY GUIDE

ALLIED’S
COMPLETE 452-PAGE

1959 CATALOG

send for it!
your buying guide to the world's largest stocks of 

ELECTRONIC SUPPLIES FOR INDUSTRY
Transistors & Diodes 
Relays & Switches 
Receiving & Power Tubes 
Tools & Hardware

AN Connectors 
Transformers 
Racks, Cabinets, Chassis 
Test Equipment

• KNIGHT Public Address & Paging Systems

Simplify and speed your purchasing of electronic sup
plies and equipment at allied. We make fast, expert 
shipment from the world’s largest stocks of everything 
in Electronics. OEM prices are available on quantity pur
chases. Send today for your free 1959 allied Catalog 
—the complete Buying Guide to Electronic supplies for 
Industrial and Communications use.
One Comp/efe Dependable Source for Everything in Electronics

ALLIED RADIO
cxj ' 100 N. Western Ave., Dept. 69-A9

‘"EL' Chicago 80, Illinois
send for 

FREE 
catalog
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point, the reliability for the 10 million opera
tions following is far less than for the 50 million 
cycles preceding.

At times, the equipment user—and hence the 
designer—may be interested primarily in per
centage failures accumulating over the lifetime 
of the equipment. There are many instances, 
however, where the rate of occurrence of fail
ures is of great interest, particularly in its effects 
on decisions to overhaul or scrap equipment at 
predetermined intervals.

Paul Gottfried
Project Director
Reliability Test Section 
Inland Testing Laboratories 
Morton Grove, Ill.

. . . Mr. Gottfried explains in more detail than 
my article some of the characteristics of reliabil
ity curves. Needless to say, there are many other 
ways in which reliability data can be utilized to 
indicate product performance.

We use a hazard curve to show7 the probabil
ity of future failure and an instantaneous failure 
rate curve to show the probability of instan
taneous failure.

W. H. Lesser

What is a Kodak 
Ektron Detector?

AS It is a semi-conductive resistor. The photosensitive 
area can be laid down in any pattern. Response extends 
to 3.5 microns in the infrared. Unaffected by vibration; 
high signal-to-noise ratio.

Q» What can it be used for?

A* For such applications as an 
infrared sensor in weapons 
systems, and in instrumenta
tion for process control, anal
ysis, and safety.

Qe How can I get the facts about 

spectral response, types, 
availabilities, and the like?

A! &y writing for o new bro
chure called “Kodak Ektron 
Detectors.”

£ Kodak . 
Ektron 

Detectors

Write to:
Apparatus and Optical Division

EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
WRITE IN 353 ON READER-SERVICE CARD

Many Contact 
Possibilities

A variety of contact potci- 
bllltlet at either 0 or 9, or 
both, either normally open 
or normally dosed, make 
SODECO's 1TD impulse counter 
a useful tool for the design en. 
gineer. These single decade 
counters, available in either 
adding or subtracting models, 
can solve such problems as:

¡make SODECO’S ITO 
• an extremely useful 
¡ impulse counter

1. Any number may be installed in series to form a multi-digit 
counter.

2. Addition or subtraction with remote zero reset.
3. Transmission of numbers to a remote location with or without 

zero reset.
4. Re iote predetermining by dial or punched cards, with con

tact operation at zero, with the possibility of recycling to 
an originally predetermined number.

SODECO 1TD ten or twenty-five impulse/sec. counters are compact (%" 
x P/4" x 43/g"), rugged units suitable for flush mounting. The large, easy 
*o read numbers are 5/32" wide and 13/32" high. Power requirements 
are low—permitting their installation in electronic circuits. Their cost is 
easonable, too.

Complete technical data
is available, including I A M fl IC 9 DVD I Ki D
circuitry recommended I 11 N II I Q Qf 11 I K I 11 If _
for a wide range of OM ■ BO g ■ BU W ■
use. Write far Bulletin 45 West 45th Street, New York 36, New York
E-19 and E-44a

WRITE IN 352 ON READER-SERVICE CARD
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Bearing The Standard

Dear Sir:
Congratulations to you on your Editorials 

which have kept standardizing The Design Ap
proach in the forefront. I wholeheartedly agree 
that a step in the right direction would be settling 
on standard circuits and packaging by the indus
try; however, these should be preceded by the 
standardization of D-C Power Supply Voltages.

Standardizing D-C Power Supply Voltages is 
one small step in standardizing the design ap
proach but it is a very vital first step. Such 
standardization besides enhancing interchange
ability, will pave the way for the orderly prog
ress of standardizing circuitry. We at the Light 
Military Electronics Department of General 
Electric have standardized nominal supply volt
ages. It is intended that future designed circuits 
will be designed to operate on one or more of the 
preferred series of supply voltages. I have en
closed a Newsletter abstracting the standard as 
issued to our engineers. You will note I took the 
liberty of opening the Newsletter with thoughts 
provoked by your June 25th editorial.

I hope with your stimulation that the industry 
can begin to take some bold steps toward stand-

UNDER EXTREME 
ENVIRONMENTAL 
CONDITIONS...

RELIABILITY

can size: .970" x .785" x 1.50"

SENSITIVE 5-AMP 0-C RELAY e 30 g's VIBRATION to 3000 cps

The model R-9800, double-pole, 
double-throw, sensitive relay weighs 2 oz., 
is hermetically sealed and operates in the 
temperature range of —65°C to + 125°C.

For further information contact:

HI-SPEC ELECTRONICS CORP.
7328 ETHEL AVE., NORTH HOLLYWOOD, CALIF.

miniature relays / sensitive relays
WRITE IN 354 ON READER-SERVICE CARD

ELECTRONIC DESIGN • January 7, 1959

Broad I 
8055 13 

1182 Lo

ELEC



Standard

Models 22-111 thru 22-117

series

SecondaryWRITE IN 355 ON READER-SERVICE CARD

MOTOR-SPEED CONTROL

SPECIFICATIONS (all models)

959

Model No. 
22-111 
22-112 
22-113 
22-114 
22-115 
22-116 
22-117

2 MV RMS
Line and Load combined .5% 
NL to FL: 200 Mv.
50 C. Ambient 
4"x 12* Sub-chassis, 
134" below, 4*4* above

★ Rated Torque at any motor speed from rated to stalling

★ NO torque pulsations

★ Practically instantaneous Start-Stop-Reverse 
with ONE switch

the Variac

National Aircraft Standard

fully transistorized 
modular power supplies

STANDARD OUTPUTS
Voltage Range 

.............. 5-7 VDC @ 0-3.0 amp. 

................. 7 10 VDC @ 0-2 amp
912 VDC @ 0-2 amp 

................ 12-17 VDC @ 0-1.5 amp. 
. ..............17 22 VDC @ 0 1.5 amp

22-27 VDC @ 0-1 amp 
27 32 VDC @ 0 1 amp.

—for use as components 
in your original equipment

is better for 
" D-C MOTORS

from A-C LINES

Typical Drive Circuit

As a user of DEKATRON cold cathode glow-transfer 
counting tubes, you are welcome to use this and many other 
drive circuits designed by us. Circuits are patented (or ap
plied for) but are available to DEKATRON customers on a 
royalty-free basis.

Write to us for complete information.

Ripple:......................
Regulation: 
Max. Transient:.... 
Max. Operating Temp 
Physical Size: . .

before resorting to the succeeding 
voltages are phis or minus.

ardizing the design approach and such a step 
would be the wholehearted endorsement of The

“In June 1958 the Aircraft Industries Associa
tion distributed an advance copy of National 
Aircraft Standard 716, ‘Standard Power Supply 
Voltages.’ NAS 716 standardizes the same volt
ages standardized in the LMEE series with the 
exception that it does not include 125 volts.”

You can build these sub-chassis power supplies right 
into your deliverable equipment, saving design time and 
production expense.

These Dressen-Barnes units —fully transistorized - are 
available in seven ranges, from 5-7 volts at 3.0 amps., 
up to 27-32 volts at 1 amp. The wide choice enables you 
to fill many special requirements with shelf items — 
available at low cost.

Units can be operated in series to provide higher volt
ages, and can be mounted on panels for standard rack 
mounting if required.- These supplies are built to typical 
D/B quality standards. Complete specifications, prices and 
delivery data on request.

Psychological Word-Fare

Dear Sir:
In your “Letters” section, you say, “The special

ist’s vocabulary continues to become more 
esoteric. How should we overcome this paradoxi
cal situation?” (ED, Nov. 12, p. 15).

It is my belief that the trouble is psychological. 
We write, speak and lecture nowadays, not so 
much to tell about our developments, as to gain 
recognition-impress others. To impress others 
of our profession as well as the layman, it does 
not suffice to tell about what we have done in 
as simple a way as possible and in such a way 
that the discovery is of the maximum use to the

Broad Avenue at Linden Ridgefield N J NEW YORK AREA 1000 N Seward St LOS ANGELES 3» 

8055 13th SI. Silver Spring Md. WASHINGTON. D. C. 1150 York Road. Abington. Pa. PHILADELPHIA 

1182 Los Altos Ave.. Los Altos. Calif. SAN FRANCISCO 6605 W North Ave . Oak Park III. CHICAGO

In CANADA: 99 Floral Parkwav TO»—•—« •«
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Power Supply Voltages.”
We cannot afford to wrangle for years or even 

months over the pros and cons of circuit stand
ardization and circuit packaging and at the same 
time permit designs to go into such diverse di
rections that virtually all past designs w'ould be 
scrapped in order to evolve a compatible stand
ard. By developing now the design standards 
(elements of design) which synthetically create 
interchangeability and compatability, we can 
much more readily standardize those functional 
circuits which incorporate the best features of 
reliability, performance and economy.

John T. La Forte 
Engineering Standards 
General Electric Co. 
Utica, N.Y.

The Engineering Standards Newsletter, July 
7, 1958 lists the LMEE Engineering Standard 
616-1, which states: “Low D.C. Power Supply 
Voltages should be selected from one of the 
following series. Insofar as is possible, attempts 
to use the primary series should be exhausted

★ No warm-up required —no electron tubes—extra-long life

★ S-m-o-o-t-h, almost stepless speed variation

★ Dynamic braking on most models

★ Installation simple — low maintenance — low first cost

★ Fifteen models from l/15th hp to 1-1/2 hp. Illustrated 
is Type 1701-AK for l/15th hp de motors: $85.00

Write for VARIAC MOTOR SPEED BULLETIN Zk

GENERAL RADIO Company

using I I .

nekatron
Electronic Counting Tubes 
(up to 20.000 counts/sec.)

WRITE IN 357 ON READER-SERVICE CARD
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DRESSEN-BARNES CORP.

250 North Viñedo Avenue, Paoadena, Calif.

275 Massachusetts Avenue, Cambridge 39, Massachusetts, U SA
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’Prot«cl«d 
By U. S. Patents

THE ANALOG WAY IS THE MODEL WAY 
WRITE IN 360 ON READER-SERVICE CARD

Agenti in 
Principal Electronic 

Manufacturing Areas

th«MWUPA-2
Utility Packaged Amplifier

the new K5 U 
Universal Linear Operator

FREE I 12 Page Coaling Article • 16 Page Catalog • Individual Spec. Sheet»

GEORGE A.

PHILBRICK
RESEARCHES. ING HUbbard 2-3225 
285J COLUMBUS AVE.. BOSTON 16, MASSACHUSETTS 

Choose from compact, convenient, economical 
components like these:

RACK MOUNTED FOR EASY ASSEMBLY • FIT STANDARD 19'* RACKS 
STANDARD MODELS FOR OTHER RACK WIDTHS AND ANY ANGLE OF AIR DISCHARGE
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a»»’1»“

to 12V4 80 t0
of 1%" • • • range 
1200 CFM

Install McLean Fans and Blowers in computers, control 
units, etc. McLean’s small packaged units pressurize cab
inet with cool filtered air, keeping dust out. Complete in 
one unit and ready for use. Standard RETMA notching 
allows mounting on rack . . . without cutting or fitting. 
Smart stainless steel grilles . . . easily removable filters.

► Dr. Weisbecker’s condemnations are harsh but 
unfortunately too often true. We at Electronic 
Design certainly endorse brevity, understand
ability and utility as goals. We try to edit articles 
along these1 lines. We think the effort is necessary 
and worthwhile as the following letter from «111 
author indicates.

Save Sensitive 
Components!

Gentlemen:
In my opinion, the editing job on my article 

(ED, Sept. 3, p. 58) was high level. I was amazed 
at the condensation achieved with fundamental 
essence retained. Our company has a keen ap
preciation of technical writers and editors of this 
caliber.

The comments received to date on my article 
have been extremely favorable. We have re
ceived inquiries regarding our helix antenna 
from various parts of the country and some of 
the correspondence commented on the clarity 
and presentation of the article.

()ur company officials, and our engineers, feel 
that Electronic Design fills the gap between 
technician magazines and the IRE Proceedings. 
The level of Electronic Design' is technical, but 
not ostentatious. We also feel that your publica
tion is highly readable and is probably more 
widely read by working engineers than any other 
magazine or journal.

Milton Nussbaum
Division Head
Antennas and Microwave
American Electronic Laboratories, Inc. 
Philadelphia, Pa.

eomputor?
OFFSTAGE VOICE: Why not? They have 
eomputor components you put together 
easy as building blocks.
OUR HERO: But my ignorance of com
puter circuitry is vast . . .
OFFSTAGE VOICE: Can you plug in 
a plug? George does the rest.
OUR HERO: George who?
OFFSTAGE VOICE: George A. Philbrick 
Researches, Inc. that’s who.
MORAL: For anything in analog, see 
Philbrick. GAP/R : as the world’s 
most complete line of ebHronic analog 
computers and components. Write 
for freely given opinions on individual 
applications.

recipient. No, by camouflaging it in complex 
language, higher mathematics, formulas, etc., a 
relatively trivial development can be made into 
a “project.” The three requirements an article, 
paper, or lecture must meet in order to have pro
fessional standing today is that it must be: 1. 
incomprehensible 2. useless 3. voluminous.

Anything not meeting these requirements is 
rejected by our learned societies and journals. 
Not only is this true in our own engineering pro
fession, but also in others.

Our learned societies must recognize that, in 
order for communication both within and among 
the professions not to become impossible, these 
requirements must be reversed. A disclosure 
should be brief, understandable, and useful. The 
ideals toward which we must strive must be 
diametrically opposed to those now prevailing.

Dr. Henry B. Weisbecker 
Director of Research 
Manson Laboratories, Inc. 
Stamford, Conn.

COOL THAT CABINET 
with McLEAN FANS & BLOWERS

send for catalog no. 106 

kurz-kasch 
1415 South Broadway, Dayton 1, Ohio
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IETTS

WAY
CARD

TWEEZER 
WELD

Precision
Resistance Welding

model 
DC 80 fl

UHUf Produce up toHUvV per hour... automatically 
... with one operator.

.040 Dumet to 

.060 Nickel Iron

i ___ _  __ ___  \ y 060 Moly to,

I UTT WELDER

BENCH MOU 
STORED ENERGY WE
f • New TW5 low friction welding 

___ head
• Stored energy panel of 80 Watt 

— second capacity
___• Discharge time of 0.0008 to 

0.0012 second
-- • Permits welding of difficult 

____materials, i.e.: copper, silver, 
tungsten, etc.

• Reliable welds without discol
oration, deformation, metallur
gical change

model 
BW 500

• Precision low friction buttrrecision low 
welding fixture 

• Now widely u:__ • Now widely used throughout 
the electronic industry

- • Synchronous welding control
_ • Precision adjustments for 

aligning the wires
— - • Can be adapted to other Butt 

Welding applications

EDERAL TOOL ENGINEERING CO.
1400 Pompton Ave.

Cedar Grove, New Jersey

Send for FREE 
illustrated catalog

MEETINGS
Calendar of Events

January

12-14 5th National Symposium on Reliability nnd Quality 
Control, Philadelphia, Pa.

14 Special Conference, Rockefeller Institute, New York, 
N.Y.

26-29 27th Annual Meeting Institute of Aeronautical Sci
ences, New York, N.Y.

27-30 15th Annual Technical Conference (SPE), New York, 
N.Y.

28-29 1st International Symposium on Nuclear Fuel Elements, 
New York, N.Y.

29-30 Long Distance Transmission by Waveguides (IRE), 
London

February

1-6 AIEE Winter General Meeting, New York, NY

2-6 ASTM Committee Week, Pittsburgh, Pa

3-5 14th Annual Technical and Management Conference, 
Chicago, III.

8-14 National Electrical Week, New York, N.Y.

12-13 Transistor and Solid State Circuits Conference, Phila
delphia, Pa.

17-20 6th Annual Western Convention, Audio Engineering 
Society, Los Angeles, Calif.

March

3-4 Western Joint Computer Conference, San Francisco, 
Calif.

5-6 Flight Propulsion Meeting, Cleveland, Ohio. (Inst, of 
Aero. Sciences)

5-7 Second Western Space Age Conference and Exhibit, 
Los Angeles, Calif.

16-20 National Meeting American Inst. Chemical Engineers, 
Atlantic City, N.J.

17-21 8th Electrical Engineers' Exhibition, London

23-26 IRE National Convention, New York, N.Y.

26 15th Annual Quality Control Clinic, Rochester, N.Y.

30-

April 1 Electrical Industry Show, Chicago, III.

31-

April 2 21st American Power Conference, Chicago, III.

31-

April 2 Symposium on Millimeter Waves, New York, N.Y.*

April

5-10 5th Nuclear Congress, Cleveland, Ohio

6 8 3rd Annual Astronautics Symposium, Washington, D.C.

6-9 16th Annual British Radio and Electronic Component 
Show, London

8-10 AIEE Southern District Meeting, Atlanta, Ga.

14-15 Electric Heating Conference (AIEE), Philadelphia, Pa.

(Continued on following page)

1959

ITEMCO
INTRODUCES THE

environmental

With the ever-increasing demand for Environ
mental Testing of Military and Civilian Equipment, 
standardization of chamber size and testing ranges 
is now a reality. Quick deliveries of TempLine 
Chambers featuring high and low temperatures, 
controlled humidity ranges and altitude, are 
available in 3 sizes of work space - - -

TempLine 
iors, are 
signed, i

15"W 
24"W

Chambers

x 21"H x 15 "0 
x 30H x 23" 0
x 36 H X 41' D 
feature stainless steel inter-

! fully self-contained, functionally de- 
and engineered to satisfy ALL the

requirements of MIL Specifications. Many varia
tions are available to meet specific needs. The 
Engineering Staff of ITEMCO, Inc. is available 
to discuss the TempLine Series with you. Write, 
Wire, Call.

INTERNATIONAL
TEST EQUIPMENT MANUFACTURING CO.

4 MANHASSET AVE., PORT WASHINGTON, L. I., N. Y„ PO 74330 

WRITE IN 362 ON READER-SERVICE CARD

ONLY 
$3.25

ELECTRONIC DESIGN BINDER
. . . KEEPS YOUR BACK COPIES FOR HANDY REFERENCE

These strong, 1234, 12'4 * 5" binders offer on cosy means 
of filing your back copies of Electronic Design. Each binder 
holds 13 normal size issues, and permits substitution of maga
zines if desired. Cost to Electronic Design subscribers is only 

$3.25.

WRITE IN 363 ON READER-SERVICE CARD
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HI-POWER EFFICIENCY

RIGHT ANGLE ADAPTER, 350-5000 MCS. J CABLE CONNECTOR, 350 5000 MCS.

LT TO "N" TYPE TRANSITION, 3565000 MCS.COAX SLOTTED LINE, 1500-5000 MCS.

WAVEGUIDE TO COAX ADAPTER. 2350 3600 MCS. S-BANO SCIMITAR ANTENNA. 2350 5000 MCS

These operational configurations comprise a representative 
selection of Tamar “hardware” designed and tested to meet 

all military and industrial specifications.

2339 COTNER AVENUE • LOS ANGELES 64, CALIFORNIA 

WRITE IN 364 ON READER-SERVICE CARD

MODEL 
200 A

~ PRICE

$34950
F.O.B.

NEW YORK

phasor H
Por. Pend.

• HIGH ACCURACY
• MEASURES FROM 0 TO 360 DEGREES
• READINGS NOT AFFECTED BY NOISE AND 

HARMONICS
• PHASE SHIFTS OF THE ORDER OF .01° CAN 

BE MEASURED EMPLOYING SPECIAL CIRCUIT 
TECHNIQUES

• MEASURES IN-PHASE AND QUADRATURE 
COMPONENTS SEPARATELY

For further information contact your nearest 
representative or write for brochure

s
INDUSTRIAL TEST EQUIPMENT CO.
55 E 11th ST • NEW YORK 3 • GR 3-4684

WRITE IN 365 ON READER-SERVICE CARD

MEETINGS

April

16-18 Southwestern IRE Regional Conference and Electronics 
Show, Dallas, Tex.

20-21 Recording and Cor trolling Instruments Conference, 
Philadelphia, Pa.

22-24 AIEE East-Central District Meeting, Akron, Ohio 

29-

May 1 AIEE Empire District Meeting, Syracuse, N.Y.

May
3-7 Symposium on Electrode Processes, Philadelphia, Pa.

4-6 National Aeronautical Electronics Conference (IRE), 
Dayton, Ohio

5-7 URSI Spring Meeting, Washington, D.C.

6-8 Joint Electronics Components Conference, Philadelphia, 
Pa.*

6-8 IRE 7th Regional Technical Conference and Trade 
Show, Albuquerque, N.Mex.

11-13 Joint Conference on Automatic Techniques, Chicago, 
III.

11-13 National Power Instrumentation Symposium, Kansas 
City, Kan.

18-20 Electronic Parts Distributors Show, Chicago, III.*

18-20 5th Annual National Symposium on Instrumental 
Methods of Analysis, Houston, Tex.

19-21 AIEE Middle Eastern District Meeting, Edtimore, Md 

25-27 National Telemetering Conference, Denver, Colo.*

25-29 International Convention on Transistors and Associated 
Semi-Conductor Devices, London*

* Indicates meetings herewith described.

Symposium on Millimeter Waves, March 31-April 2 
Engineering Societies Bldg., New York, N. Y. 
This is the ninth international symposium of the 
Polytechnic Institute of Brooklyn, Microwave Re
search Institute under the co-sponsorship of the 
Air Force Office of Scientific Research, U. S. 
Army Signal Research and Development Labora
tory, Office of Naval Research, and the IRE. 
Intended to highlight the present state of re
search in, and applications of, millimeter wave 
technology, the program will be devoted to the 
following topics: Interaction of millimeter waves 
and materials; Solid state active millimeter cir
cuits; Millimeter electron tubes; Radiating cir
cuits and antennas; Coupled line, multimode, and 
nonconventional transmission systems; Milli
meter components; Millimeter circuit measure
ment techniques.

Joint Electronic Components Conference, May 6-8 
Benjamin Franklin Hotel, Philalephia, Pa. Spon
sors: IRE, EIA, AIEE, WCEMA. Theme; New 
Concepts for Space Age. Papers to be presented 
on the following general categories: components

Stainless Stan says 
“Star screws have clean, 
bright *n* shiny heads.”

STAR’S CATALOG OF
STAINLESS STEEL 

300 4 400 Series 
• AN Drilled 

Fillisters
• Holts
• Cap Screws
• Cap, Socket 

Head
• Cotter Pins
• Dowel Pins
* Hinges
• Machine Screws
• Nuts
• Set Socket
• Sheet Metal 

Screws
• Stud Bolts
• Taper Pins
• Washers
• Wood Screws

Right-off-the-Shelf ®

STAINLESS STEEL
FASTENERS
Save time ... save money. This book lists over 
7,000 stainless steel fastenings available for 
immediate delivery RIGHT OFF THE SHELF®! 
Write for catalog on your letterhead TODAY.

CORROSION 
RESISTANT

2 „ Star stainless screw co.
660 Union Blvd., Paterson 2, N. J. 
Telephone CLifford 6-2300

I tt Direct New York City phone: Wisconsin 7-9041 
Direct Philadelphia phone: WAInut 5-3660

WRITE IN 366 ON READER-SERVICE CARD

PM DC MOTOR

A NEW source for 
Fractional Horsep 

MOTORS

Here’s a brand NEW, dependable 
source for quality built small motors. 
Clean, modern design, employing ad
vanced materials, expert craftsman
ship . . . the result of 30 years motor 
building know-how. Priced right too.

1/1OOO to '/j HORSEPOWER

Send for catalog. AC, DC, PM, Uni
versal and induction types, gear mo
tors, governor controlled and brake 
motors. Popular models in stock for 
immediate delivery. Samples to your 
specifications in 3 to 4 weeks. Ade
quate capacity any quantity, large 
or small.

CARTER MOTOR COMPANY
2764 W. George St., Chicago 18, III.

Fractional HP Motors up to 1/3 HP

DC to AC Rotary Converters

UNIVERSAL MOTOR

Frequency Changers

Dynamotors

Tachometer-Generators
.................................................... GOVERNOR DC MOTOR 
WRITE IN 367 ON READER-SERVICE CARD
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265 Main Street, Bartlett, Illinois (Chicago Suburb)

WRITE IN 370 ON READER-SERVICE CARD

ANNOUNCES

Two New

Seminars

GREEN

COMPANY, INC
3

139959

Producers of Hydrophones, Transducers and Ultrasonic Equipment

machining modern

SPECTROL

sones. For complete infor
mation, write to

Electronic Parts Distributors Show, May 18-20 
Conrad Hilton Hotel, Chicago, Ill. An expanded 
educational program for distributors designed 
to bring further benefits to the industry will be a 
special highlight of the show.

engraving or 
materials

O Rat

master type sizes.
The Model 106 has proven incomparabl 
speed and accuracy ... yet reasonably 
priced
Cutter grinders, rotary tables, master 
letters, compound slides, name A 
plates and all required acces-

361 PUTNAM AVENUE, CAMBRIDGE 39, MASS.

WRITE IN 371 ON READER-SERVICE CARD

ELECTRONICS 
CORPORATION 

1704 South Del Mar Avenue 

SAN GABRIEL, CALIFORNIA

s 2 to 1 to infinity 
master copy area

WRITE IN 369 ON READER-SERVICE CARO 
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Vertical range 
over 10'

• Ball bearing construe' 
super precision ball bearing spindle

• Spindle speeds up tc

Sturdy pr-

ible automatic with Pantograph 
r • Unobstructed 

large work
• Micrometer adjustment for depth of cut

V
V-

— V

PORTABLE 
40-POUND 
BENCH-MODEL 106
Famous 2 or 3-dimensional 
engraver, successfully used by 
thousands, features 5 positive, ac
curate pantograph ratios. Versatile ball bearing spindle 
has three speeds up to 14,000 rpm; height of pantograph 
and position of cutter are continuously adjustable; J 
one copy carrier (supplied) accepts all standard

Full House/
toys 
ion, 
d$.”

WRITE IN 368 ON READER-SERVICE CARD

ter 
For 
®!

iY.

FREE, New "SELECTOR CHART
of Self- Locking Sei Screws: Illustrates and describes com

plete range of Setko locking actions, 
points, metals, combinations, etc.

WRITE TODAY. _____
ask for our complete

Also

a setko self-locking 
set screw 

for every problem 
ZIP-GRIP® SIT SCREWS
Exclusive Contra-Thrust action locks at any point. 
Solves problems of loosening due to wear, clear
ance in the thread, or vibration. Can be re-used.
OFFSET SET SCREWS
When driven, two offset edges in threaded portion 
exert powerful spring pressure. Not affected by 
extreme variations in tapped holes.
CREST-LOK SET SCREWS
New, original design doesn’t require precise tap
ping. Can be reused repeatedly. Amount of lock 
can be altered by changing tap drill size.
POINT-LOK SET SCREWS
This design ends top-screw loosening on two-screw 
applications. Lower screw can be locked with Point- 
Lok without disturbing original setting. Reusable. 
SPRED-LOK® SET SCREWS
This design is for soft metal applications. Top is 
”spread” slightly to take up "now” of soft metal. 
Can be re-used.

and application in space vehicles; microminiatur
ization; mechanism of failure (operation) of 
components; new techniques for electronic filter
ing, tuning, and switching; components for mili
tary, industrial, and home appliance applications; 
and radiation effects, Contact Gen. E. R. Petzing, 
AGEP Secretariat, Univ, of Pennsylvania, 200 
South 33 St., Philadelphia 4, Pa. for more infor
mation.

NEW

VECTOR BRIDGES

1041

>TOR

OR

Data Sheets describing 
Series 570
Miniature 10-Turn 
and Series 230 
Single-turn 
Potentiometers 
now available

KEY SPECIFICATIONS of the Series 570 are: diameter, 
1 inch; maximum resistance range to 265 k ±3%; and 
linearity tolerance to ±0.025%. For the Series 230: 
diameter, inches; maximum resistance range to 
350 k ±3%; and linearity tolerance ±0.1%.

FREE copies of these new data 
sheets are yours for the asking. 
Please address Dept. 191

National Telemetering Conference, May 25-27 
Brown Palace and Cosmopolitan Hotel, Denver, 
Colo. Sponsored annually by The American 
Bocket Soc., Inst, of Aeronautical Sciences, 
AIEE, and ISA. Theme: Investigation of Space. 
Twelve sessions are tentatively scheduled for the 
meeting including such subjects as: Special 
Telemetry Techniques for Satellites and Space 
Vehicles; Sub-miniaturization; Telemetering of 
Bio-Medical Information from Man in Space; 
Transistorization and Data Processing. For in
formation contact Ralph Schmidt, AVCO Mfg. 
Co., 201 Lowell St., Wilmington, Mass.

International Convention on Transistors and Asso
ciated Semi-Conductor Devices, May 25-29
To be held in London, this convention has been 
organized by the radio and telecommunication 
section of Britain’s Institution of Electrical En
gineers to mark the 10th anniversary of the 
transistor. It will be the most comprehensive 
ever held on transistors and will cover design, 
manufacture, basic theory, characteristics, meas
urements, applications, and equivalent circuits. 
To provide the widest possible interest, the In
ternational Transistor Exhibition will be held at 
the same time. For details contact Industrial & 
Trade Fairs Ltd., Drury House, Russell Street, 
London, W.C. 2.

Jan. 13: Clear Technical Writing. Hotel Shera
ton-West, Los Angeles, Calif. Jan. 15: Hotel 
Sheraton-Palace, San Francisco, Calif. Conducted 
by Robert Gunning, authority on writing and 
readability techniques. Further information and 
schedules may be obtained by writing Industrial 
Education Institute, 25 Huntington Ave., Boston 
16, Mass.

(OR ADMITTANCE) AND PHASE ANGLE 
RESOLUTION TO 0.1 OHMS AND 0.05 DEGREES 
OVER WIDE RANGE
To improve the efficiency of Quality Control Testing 
and Research Laboratory measurements

GREEN Pantograph Engravers
ELIMINATE DELAYS!

Keep the work in your own plant.

MODEL D2
HEAVY-DUTY 

2 DIMENSIONAL



Career opportunities in these areas

140

Airborne digital & analog computers
Ground support equipment
Inertial guidance & missile systems
Information and network theory
Magnetic engineering
Maintainability engineering
Optics
Radar electronics & systems 
Servomechanism design & analysis 
Theoretical design & analysis 
Transistor circuits

“Certainly my present assignment on the B-70 offers many \ 
growth opportunities,’’ says Project Engineer Edward V. Zaucha.X 
Designed to fly farther, faster and higher than any manned 1 
aircraft ever has before, the B-70 requires a completely new 
radar display system. “My responsibility includes the design of 
new cathode ray tube circuits plus system studies dealing with 
specific bomb-nav problems. These studies c^B/er related 
equipment, such as the search radar and circuit indicator devices. 
In addition, I coordinate the development of storage tubes, 
high voltage power supplies and other equipment. A job that 
covers this much territory is a creative challenge. With IBM I 
have the opportunity to use all of my training; and in addition, 
I learn new things every day that will advance my engineering career,

How a creative engineer 
can grow with IBM

Qualifications: B.S., M.S. or Ph.D. in Electrical 
or Mechanical Engineering, Physics, or Mathematics, 
and proven ability to assume a high degree of technical 
responsibility in your sphere of interest.

IBM is a recognized leader in the rapidly expanding 
electronic computer field. Its products are used for 
both commercial and military applications. Continuous 
growth means excellent advancement opportunities. 
The “small-group” approach assures recognition of 
individual merit. IBM provides excellent company 
benefits and salaries are commensurate with your 
abilities and experience.



Assignments now open include . . .
RADAR ENGINEER to provide topographical sensors for 
airborne and space systems. Design airborne radar pulse, 
microwave and deflection circuitry. Analyze doppler radar 
systems for theoretical accuracy and performance limitations. 

Qualifications: Bachelor’s or advanced degree in E.E. with 
3 years’ experience in radar system development, including 
display and circuits, control consoles, and radar design.

SYSTEMS ENGINEER to design and analyze closed-loop 
systems of inertial and radar equipment, display materials, 
and computers.

Qualifications: Bachelor’s or advanced degree in E.E. or 
Aeronautical. At least 2 years’experience in systems analysis. 
Additional experience desired in development of military de
vices—servomechanisms, radar or computers.

704 PROGRAMMER ANALYST to study data flow diagrams 
and write differential equations of a circuit diagram. To investi
gate analog and digital real-time control systems using digital 
and/or analog computer.

Qualifications: M.S. in Physics and 2 years’ experience in 
control systems analysis and/or shielding techniques Must 
know transforms, numerical analysis, and be able to construct 
mathematical model of a reactor.

STATISTICIANS to handle analysis-of-variance and multiple
regression problems. Design experiments for engineering 
applications and select the optimum form of statistical analysis. 
Assist engineering in areas such as reliability analysis and 
human factors engineering by developing statistical programs 
for the IBM 704.

Qualifications: M.S. in Statistics, with major work in math 
statistics. Minimum experience, 2 years, preferably with 
engineering applications.

SENIOR OPERATIONS RESEARCH ANALYST to apply 
advanced math techniques to weapons systems analysis and 
evaluation. Entails simulating tactics involving advanced weap
ons systems then deriving methods for evaluating operational 
effectiveness of alternate design concepts. Will work extensively 
with IBM 704 and other digital and analog computers.

Qualifications: M.S. or Ph.D. in Mathematics or Physics and 
3 to 5 years’ experience.
There are other openings in related fields to 
broaden your skills and knowledge.

For details, just write, outlining background
and interests, to:

Mr. P. E. Strohm, Dept 555 A
International Business Machines Corp.
Owego, New York

IBM
MILITARY PRODUCTS ® •

i ENGINEERING i >
i UNLIMITED ii
I II II AT ONE OF THE WORLDS MOST |
J SUCCESSFUL CORPORATIONS
L 4---------------------------------------------------j

Select Openings at Q/fSOonaiA

NEW Engineering-Research Center
at Dayton, Ohio
Long-range non-military projects 
with exceptional stability

COMPUTER ENGINEERS I

Senior Systems Analysts—Require Senior Systems Analysts 
with strong theoretical and design knowledge in the electronic 
engineering field including familiarity with electronic and 
electro-mechanical digital machines. Should possess minimum of 
3 years’ experience with commercial application digital data 
processing equipment, however, would consider experience with 
scientific or defense application systems. Operational experience 
with a large data processing system is a distinct asset.
Will be required to analyse and direct product improvement 
on large general purpose computer or small special purpose 
desk computer series. Advanced degree desired.

Senior Circuit Designers—Experienced in the design, 
development and analysis of transistorized computer circuits. 
Familiar with the application of magnetic cores to computer high
speed memory design. Growth opportunities involving 
decision making, concerning reliability, cost and component 
selection are offered. Advanced degree desired.

Senior Circuit and Logical Designers—Similar 
experience and duties as noted for Senior Circuit Designer, 
plus evaluation and de-bugging arithmatic and control 
areas of computer systems. Advanced degree desired.

DATA PROCESSING ENGINEERS

Senior Electronic Design Engineers—Experienced 
in development of logical design using standard computer 
elements, must also evaluate and design transistorized circuits 
including voltage regulated power supplies and circuitry 
related to decimal to binary coding. This data processing 
system is concerned with bank automation.

SEND RÉSUMÉ TO:
Mr. K. M. Ross
Pruff'Hsional l’pr-Mnnpl C,
Tht Xati.4ial Registi? < -i. .........  ........ ..
Dayton 9, Ohio _ - *

WRITE IN 557 ON READER-SERVICE CARD
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DEVIATING MEDIUM

APPARENT PATH

TO PINPOINT 

A MISSILE

MORE THAN 

40° LONGITUDE - -------------

DISTANT

HORIZON

T - TARGET

Engineering Opportunities 

of a High Order in Creating Complex 

Identification & Tracking Equipments 

at GeneralElectric's Missile

Detection Systems Section

To locate a 15,000-mph missile despite 
complicating factors such as the vary
ing refractive index of the troposphere 
and ionosphere, a high degree of sys
tems sophistication is of paramount 
importance.
Growth opportunities commensurate 
with the creative and analytical de
mands implicit in such requirements 
are open now for experienced elec
tronic engineers at G.E.’s Missile De
tection Systems Section in these areas:
• Research & Development of New 

Detection Techniques
• Initiation & Development of 

Proposals
• Definition and Direction of 

Equipment Design
• Engineering Liaison with Military 

& Engineering-Manufacturing 
Sub-Contractors

Salaries fully competitive, commensurate with experience 
Write in confidence to Mr. James P. Kinsella, Div.

Missile Detection Systems Section
HIAVY MILITARY ELECTRONICS DEPT.

GENERAL^ ELECTRIC
Court Street, Syracuse, New York

Petitions at Several Levels 
for Electronic Engineers

SYSTEMS DEVELOPMENT ENGINEERING 
(At least 4 years' experience)

RADAR SYSTEMS 

SYSTEMS ANALYSIS 

DATA ANALYSIS 

ELECTRONIC COUNTERMEASURES 
SYSTEMS

SYSTEMS EQUIPMENT ENGINEERING
ANTENNA DESIGN AND DEVELOPMENT 

RF COMPONENTS DEVELOPMENT 

UHF AND MICROWAVE 
RECEIVER DEVELOPMENT

DATA REDUCTION EQUIPMENT DAO 

VIDEO DISPLAY DEVELOPMENT 

COMPUTER APPLICATIONS

THE 
INDIVIDUAL 
MAKES HIS 
MARK AT 
BURROUGHS
Engineering responsibility is a 
dynamic concept at ElectroData 
Division of Burroughs Corporation 
in Pasadena, California — the West 
Coast's largest manufacturer of 
electronic data processing systems. 
Outstanding opportunity for 
individual professional contribution 
here — each ElectroData Engineer 
has one of the most creative and 
important of all engineering 
assignments: the commercial 
electronic computers of the future. 
Equally important are the 
recognition, advancement and 
compensation for meeting this 
competitive challenge. Positions 
with major responsibility and 
corresponding opportunity are now 
open for creative, professionally 
qualified computer engineers. 
Logical Designer, Circuit Designers. 
Computer Systems Engineers, 
Product Engineers and others 
interested in the digital computer 
field are invited to investigate these 
openings. Write to the Professional 
Personnel Director in Pasadena, 
address below.

Burroughs Corporation 
electrodata division 
PASADENA,CALIFORNIA 

'NEU' DIMENSIONS in rfalronict and data proctuinf nilrnu ’

AMP, Inc................ .................................. 34, 35
Act’ Electronics Associates ......................... 98
Acheson Colloids Co........................................ 46
Advance Relays ............................................. 95
Air Marine Motors Inc................................... 110
Allied Radio Corp........................................... 184
American Super-Temperature Wires, Inc. 45
American Time Products ............................. 81
Anaconda Wire & Cable Co.......................52, 53
Antara Chemicals ........................................... 8
Astron Corp....................................................... 74
Audio Development Co.................................. 96

Baird-Atomic ................................................. 135
Bendix Aviation Corp., York Div.................... 145
Berkeley Div. of Beckman Instruments, Inc. 60
Bomac Laboratories, Inc...............................  146
Bourns Laboratories, Inc................................. 70
Bryant Chucking Grinder Co...................  112
Brundy Corp...................................................... 18
Burnell & Co., Inc.......................................... 5
Burroughs Corp........................................... 58, 59

CBS-Hytron .................................................... 75
Cadillac Associates, Inc.................................. 144
Carter Motor Co................................................ 138
Clevite Transistor Products .................. . . 108
Clifton Precision Products Co., Inc. .... 63
Computer-Measurements Corp....................... 88
Control Electronics Co., Inc...................... 94, 113
Cornell-Dubilier Electric Corp........................106
Cubic Corp........................................................ 84
Cutler-Hammer, Inc........................................ 96

Daven Co., The ................   55
Delco Radio, Div. of General Motors .... 31
De Momay-Bonardi ................................ 16, 17
Deutsch Co., The........................................... 39
Dow Coming Corp.................................... 56, 57
Dressen-Barnes Corp....................................... 135
DuPont, E. I. de Nemours & Co., 

Mylar Div.....................................   85
Durant Mfg. Co................................................. 95

ESC Corp.......................................................... 65
Eastman Kodak Co.......................................... 134
Edison, Thomas A., Inc., Instrument Div. . 54
Eitel McCullough, Inc..................................... 78
Electro Data, Div. of Burroughs Corp. . . 142
Electro Instruments, Inc.................... Cover III
Electro Measurements, Inc............................. 19
Electro-Motive Mfg. Co................................. 47
Electronic Measurements Co. .................104
Electrosnap Corp............................................. 38
Elgin Metalformers Corp............................... 58
Epoxy Products Div........................................ 15

Fairchild Controls Corp................................. 41
Fairchild Engine & Airplane Corp., 

Astrionics Div........................................... 118
Federal Tool & Engineering..........................137
Franklin Electronics Inc............. 50
Frequency Standards .................................. 25

G-V Controls, Inc............................................. 1
General Electric Co., Heavy Military Dept. 142
General Electric Co., Capacitors................ 27

(Continued on page 146)
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ELECTRONIC ENGINEERS, SCIENTISTS, MATHEMATICIANS
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accelerates to the Nth degree at Republic’s

GUIDED MISSILES Engineers are given a NEW DEGREE

where radical new concepts are 
leaping the gap between today’s and 
tomorrow’s missile technology.

55
31

3, 17
39

5, 57
135

85
95

The Division recently added to its responsibilities for ECM, anti- 
ICBM and missile guidance systems, a $25 million plus contract for 
SWALLOW — combat surveillance system calling for a new order of 
sophistication in sensing techniques. A diversity of challenging as
signments are now open on our expanding staff.
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Immediate openings exist at all levels of experience on design and 

development projects for:

MICROWAVE ENGINEERS
Design of microwave antennas 
and components for airborne 
navigation systems

Engineers who join our staff are given the Degree of 
Responsibility that every idea-sparking engineer wants, but 
so few receive. Our men follow through on their ideas—from 
first inspiration through final field test evaluation. This ma
ture approach results in sound designs that have helped 
Motorola attain world-recognized leadership in military and 
industrial electronics. At Motorola, you will be granted au
thority commensurate with your responsibilities. Your work
ing environment will provide the best opportunity for your 
growth; Arizona’s sunny climate the best opportunity for 
healthy, pleasant living. Write today to Mr. Kei Rowan, 

Dept. B-l.

COMPUTER ENGINEERS
Digital data transmission, 
digital and pulse circuitry, 
and digital computer logic 
and storage

^GMOTOROLA

FLIGHT CONTROL ENGINEERS
Automatic flight control 
systems, inertial guidance 
and stable platforms

Please send your resume in complete confidence to: 
MR. PAUL HARTMAN, Engineering Employment

GUIDED MISSILES DIVISION

223 Jericho Turnpike, Mineola, Long Island, New York
WRITE IN 553 ON READER-SERVICE CARD

Wootom Military Blactronlca Contar/ 8201 E. McDowell Rd. Phoonix, Arizona

OPPORTUNITIES

Electronic Engineer*, Mechanical Engineers, Physicist* —SYSTEM ANALYSIS, DESIGN 
AND TEST—Radar • Missile Guidance • Navigation • Combat Surveillance • 
Communications • Field Engineering • Data Processing and Display— CIRCUIT 
DESIGN, DEVELOPMENT AND PACKAGI NG-Microwave • Pulse and Video • 
Antenne • Transistor • R-F and l-F • Servos • Digital and Analog 
TECHNICAL WRITERS AND ILLUSTRATORS, QUALITY CONTROL ENGINEERS, RELI
ABILITY ENGINEERS
Motorola also offer* opportunitie* at Riverside, California and Chicago, Illinois

WRITE IN 554 ON READER-SERVICE CARD
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ENGINEERS

An Invitation 

to Enjoy Unusual Opportunity 

for Growth with one of America's 

Finest Developers and Manufacturers 

of Flight Instrumentation

Senior
Project & Staff
Positions Presently Available 
in Development of:

ADVANCED CELESTIAL NAVIGATION SYSTEMS

Qualification«* should include previous responsible 
experience in analog & digital computers, advanced 
electronic techniques & navigation concepts.

FREE —$1,000
—worth of professional service, 

because you are an electronics engineer

CADILLAC, for thirty years the nation s largest Executive 
and Professional Placement Service, represents every 

Blue Book Electronics firm in America, over 350 in all.
Their BEST jobs, at salaries from $6,000 to $75,000, ap
pear monthly in our Electronics Opportunities Bulletin. 
Because you are an Electronics Engineer, BOTH the Bul
letin and our COMPLETELY CONFIDENTIAL Placement 
Service are available io you absolutely FREE OF 
CHARGE.

Also openings for Field Engineers in development 
and flight evaluation work.

For your free Bulletin, each month listing America s BEST 
Electronics |obs, send your name and address to:

For further information, 
please send resumes to 
T. A. DeLuca.

kollsman INSTRUMENT CORPORATION

EUGENE B. SHEA 
Electronics Division 

Cadillac Associates, Inc. 
220 S. State St.—Dept. E-2 

Chicago 4, III.

SO M 4St* AVENUE, ELMHURST, NEW YORK • SUBSIDIARY OF ^iondoAd COIL PRODUCTS CO. INC.

WRITE IN 5SS ON READER-SERVICE CARD

WRITE IN 555 ON READER-SERVICE CARD

in the

Sneers!
SYSTEMS:
Department Managers, Group Leaders, and Senior Electronic Engineers 
required with minimum five years experience. We need men capable of 
establishing requirements for, and supervising the development of, major 
and sub electrical and electronic systems—including check out equip
ment for missiles and airplanes. Assignments available in:
Flight Control Systems Navigational Systems Guidance Systems
Communications Systems Infra-red Systems Radar Systems

CIRCUIT AND PRODUCT DESIGN:
Group Leaders and Senior Electronic Engineers needed for assignments 
in the design and development of:

A snowstorm is a pretty big handicap even for a pro. Join 
Radiation, Inc. in Florida where you can play golf all 
winter long. The entire family will enjoy outdoor recreation 
and the efficient, open architecture of Florida homes.

Antennas 
Beacons 
Auto-pilots

Electronic Packaging Airborne Digital Computers
Airborne Radar Controls Instrumentation
Analog Computers Switching Circuitry

Missile & Airplane Check Out EquipmentGeVcNf• • • >s the time to join the expanding Electronic Section of either our Airplane 
or Missile Engineering Divisions. Write today, sending complete resume
of education and experience to:

Raymond F Kaletta 
Engineering Employment Supervisor 
P. O. Box 516 
St. Louis 66, Mo.

MCDONNELL X .
(LOCATED IN SUBURBAN ST. LOUIS)

WRITE IN 556 ON READER-SERVICE CARD

We have many openings for challenging and rewarding 
work in electronic design and development. Radiation is 
well known in DATA PROCESSING, TELEMETRY, AN
TENNAS, INSTRUMENTATION, and other areas of 
MISSILE ELECTRONICS. Our stable growth indicates a 
secure future with professional advancement for qualified 
electronic engineers with ideas and energy.

Write today for complete details on opportunities available.

MELBOURNE.

Technical Personnel Dept. 11

Inc,

WRITE IN 559 ON READER-SERVICE CARD
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YORK 
offers the opportunity 
and the challenge of 
key assignments in... 

GUIDED MISSILE
ELECTRONICS

ELECTRONIC
ENGINEERS

MECHANICAL
ENGINEERS

Here is your chance to prove your 
ability doing important work on mis
sile fuzing, beacons, guidance, pack
aging and related test equipment. We 
have key openings that offer you the 
opportunity to move ahead rapidly in 
your profession. At Bendix York, 
you benefit from the advantages of a 
small company atmosphere in a 
growing division of one of the 
nation’s largest engineering and 
manufacturing corporations. Also, 
you’ll enjoy the “good life” in our 
beautiful suburban community. 
Good salaries, all employee benefits.
Drop u* a card, briefly stating 
your education & experi
ence. We’ll act Im- x 
mediately to get to- J 
gether with you ADDS 
and talk it over, w pdafe

AVIATION CORPORATION

A York Division
York, Penna. / York ,47-2611

ENGI NEERS... PHYS I CISTS

NEW opportunities at 
Motorola in Chicago

give yourself and your family 
all the big city advantages at a 
relaxed midwest pace, while you

ADVANCE YOUR CAREER

Outstanding career opportunities are 
waiting at the many Motorola research 
and development laboratories in the 
Chicago area. This is your opportunity 
to advance your career with a swiftly 
expanding company, working in the most 
modern and well instrumented labora
tories . . . with liberal employee benefits, 
including an attractive profit sharing 
plan and association with men of the 
highest technical competence.

You’ll like living in one of the beautiful 
suburbs of the playground of the mid
west, where there are endless social, 
cultural, and educational activities to 
choose from the year-round. Exciting life 
or quiet life—Chicago offers either.

POSITIONS OPEN

Radar transmitters and receivers
Radar circuit design
Antenna design
Electronic countermeasure systems
Military communications equipment 
design
Pulse circuit design
IF strip design
Device using kylstron, traveling wave 
tube and backward wave oscillator
Display and storage devices

(X\A ppi

ALSO . .
PHOENIX

POSITIONS OPEN
2-WAY RADIO COMMUNICATIONS
• VHF & UHF Receiver • Transmitter 
design & development • Power supply 
• Systems Engineering • Selective 
Signaling • Transistor Applications • 
Crystal Engineering • Sales Engineers
PORTABLE COMMUNICATIONS
• Design of VHF & UHF FM Commu
nications in portable or subminiature 
development.
MICROWAVE FIELD ENGINEERS

Write to:
Mr. L. B. Wrenn Dept. B 
MOTOROLA, INC.
4501 Augusta Blvd., Chicago 51, III.

. there are excellent opportunities in
ARIZONA« RIVERSIDE, CALIFORNIA

MOTOROLA

WRITE IN 560 ON READER-SERVICE CARD
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135

IGP

125

139

134

138

102

134

BOMAC CRYSTAL PROTECTORS 122

V2 the size of previous types

123

145

< WRITE IN 372 ON READER-SERVICE CARDLeaders in the design, development and manufacture of TR, ATR, Pro-TR tubes; shutters; 
reference cavities; hydrogen thyratrons; silicon diodes; magnetrons; klystrons; duplexers; 
pressurizing windows; noise source tubes; high frequency triode oscillators; surge protectors

Narda Microwave Corp. .
Narda Ultrasonics Corp. . 
National Cash Register Co.

144
136

JFD Mfg. Co. . . 
Johnson, E. F. Cc 
Jordan Electronics 
Joy Mfg. Co. . . .

12£
141
137

Landis & Gyr, Inc..........
Leach Corp......................
Leeds & Northrop Co. .
Lenz Electric Mfg. Co.
Lermer Plastics, Inc. . . .
Lockheed Aircraft Corp.

Missile Systems Div.

144
136

125
132

115
113

116
132
105

111
104
114

Kay Electric Co....................
Keuffel & Esser ..................
Kin Tel ...............................
Kollsman Instrument Corp.
Kurz-Kasch, Inc....................

Harris Transducer Corp...............
Haydon, A. W., Inc.....................
Heinemann Electric Co...............
Helipot Corp., Div. of Beckman

Instruments .............................
Hi Spec Electronics ....................
Hughes Aircraft Co......................
Hunter Mfg. Co...................... . .
Hycon Eastern, Inc......................

Industrial Test Equipment Co......................
Institute of Radio Engineers......................... 
Instruments for Industry ...........................
International Business Machines Corp. 140, 
Itemco, Inc. .. .............................................

General Radio Co.................  
General Transistor Corp. . . . 
Globe Industries, Inc............. 
Grant Pulley & Hardware . . 
Green Instrument Co., Inc. . 
Greibach Instruments Corp. . 
Gries Reproducer ..................  
Guardian Electric..................  
Gudebrod Bros. Silk Co., Inc. 
Gulton Industries ................

McDonnell Aircraft Corp...............................
McLean Engineering Laboratories ...........
Magnetics, Inc..................................................
Mallory, P. B. Co........................................ .
Marconi Instrument Co..................................
Micamold Electronics Co...............................
Michigan Magnetics, Inc...............................
Micro-Lectric Div. of Micro Machine Works 
Microwave Associates .................................. 
Microwave Chemicals Laboratory, Inc. . .
Millivac Instrument Corp...............................
Miniature Precision Bearings ....................
Minneapolis Honeywell ...............................
Minnesota Mining & Mfg. Co........................
Monsanto Chemical Co............................. 12
Motorola, Inc....................................................
Motorola, Inc., Western Military

Electronics Center ....................................
Mullard, Ltd.....................................................

OMcm m mjar dHw—Chicago • Kansas City. • Lo» Angoies • Dallas • Dayton • Washington • 
Seattle • San Francisco • Canada: R-O-R Associates Limited, 1470 Don Mills Road, Don Mills, 
Ontsrio • Export: Maurice I. Parisior, 741-745 Washington Si., N.Y.C. 14, N.Y.

New Bomac crystal protectors are the smallest available. They pack a 
maximum of performance into a minimum of space. They’re half the overall 
length of the usual broadband TR tube, but with electrical characteristics 
that are equal or better. There’s a complete line, for ail the above bands — 
and every single one is 100% tested and life-tested with crystals mounted in 
position. Complete information is waiting for you. Write today.

TYPICAL X-BAND RATINGS:
Power — 10 kw peak

Insertion Loss — 0 7 db 
including ignitor interaction

Recovery Time — 1.5 m sec.

VSWR — 8565-9487 > 1.3
8490-9578 > 1.6

Dimensions — approx. between flange faces

Life — 500 hours

End of life recovery time—5.0 m sec.

PERFORMANCE DATA
BANDS-L S C X Xh K„ K K

all the performance... half the size
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Nems-Clarke, Inc............................................. 126
Nothelfer Winding Labs................................. 91

Ohmite Mfg. Co.............................................. 14
Oster, John Mfg. Co....................................... 87

Philco Western Development 
Laboratories ........................................... 93

Philco Corp., Lansdale Tube Div............. 7
Philbrick Researches Inc.. George A.......... 136
1’hotocircuits Corp............................................ 127
Plastic Products Div., 

Raybestos Manhattan, Inc.................... 44
1’otter & Brumfield ...................................... 76
Potter Instrument Co.................................... 6
Precision Tube Co.......................................... 117
Prodelin. Inc.................................................... 1J1

Radiation, Inc...............................   144
Radio Corporation of America .... Cosci i\
Radio Corporation of America, 

Semi-Conductor and Materials Dis . . . 68
Raytheon Manufacturing Co., 

Microwave & Power Tubes ................ 4
Raytheon Manufacturing Co..

Semiconductor Div...................................... 2
Republic Aviation Corp................................ 143
Resistance Products Co.................................. 92
Roeblings, John A............................................ 61
Rome Cable Corp.......................................... 90
Rosemount Engineering Co.......................... 99

Sei-Rex Precious Metals, Inc........................
Servo Corp, of America 
Set Screw and Mfg. Co.
Sigma Instruments Inc...................................
Simmons Fastener Corp...............................
Sorensen and Co., Inc.......................... 120.
Southco, Div. of South Chester Corp. . . .
Spectrol Electronics ......................................
Sperry Gyroscope Co......................................
Sprague Electric Co......................................
Stackpole Carlxm Co.....................................
Standard Electrical Products Co..................
Star Stainless Screw Co.................................
Sterling Transformer Corp.............................
Stevens-Arnold Inc..........................................
Stromberg-Carlson Co.....................................
Struthers Dunn. Inc........................................
Syntron Co.............................
Syntronic Instruments Corp.

103 
130 
139 
103
89 

121
62

1 19 
67
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117 
138 
132
90 

112
93 

102 
100

Tamar Electronics ......................................... 138
Technical Wire Products Inc........................ 100
Tektronix, Inc................................................... 131
Telecomputing Corp....................................... 77
Telonic Industries Inc.................................. Ill
Tenney Engineering, Inc................................. 119
Texas Instruments Inc.................................... 69
Trans Electronics Co....................................... 105
Tung Sol Electric, Inc................................... 48

I nion Switch and Signal, Div. of 
Westinghouse Air Brake Co................ 116

United Aircraft Products ...........   42
United States Gasket Co., Plastics Div. . . 114
United Transformer ............................. Cover II

Varian Associates ........................................... 64
Victoreen Instrument Co..................   115
Victory Engineering Corp..................................124

Waters Mfg., Co.............................................. 92
Weston Instruments, Div. of Daystrom. Inc. 49
Wiley, John & Sons, Inc................................. 128

New
Electro Instruments
A-12 DC amplifier 
totally transistorized

The new Model A-12 DC Amplifier is the 

preferred systems link for amplification, 

normalization and impedence transforma

tion. Use of solid state elements assures 

maximum reliability; power dissipation is 

only seven watts. Mil-type components 

are mounted on coated plug-in printed 

circuit boards for protection against vibra

tion and corrosion.

equal to or better than the best versatility plus economy

Electro Instruments produces 
vacuum tube instruments! a senes of Piug-in mode

selectors and attenuators 
for the A-12: single ended, 
differential and operational, 
fixed and variable gain.

SPECIFICATION SUMMARY

Gain:

Input Impedance: 
Source Impedance: 

Drift:

Ambient Temperature: 
Noise (Referred to Input):

Frequency Response:
Output Capability:

Single Ended Input
Fixed gain set to any value from 10 to 1000 inclu
sive by front panel plug-in units. Gain switching 
plug-in attenuator available with gains of 0, 10. 
20, 50. 100, 200, 500 and 1,000. Adjustable up
ward 6db from setting with potentiometer.
100 megohms shunted by 0.001 mfd (typical).
5K or less (to meet noise specification).
Less than 2 microvolts in 200 hours at constant 
ambient temperature. Less than 0.4 microvolt 
per degree centigrade.
0* to 50*C.
0-3 cps 5 microvolts peak to peak 
0-750 cps 4 microvolts rms.
0-50 kc 8 microvolts rms.
±3db to 50 kc (typical): ±1.0% to 2 kc
± 10 volts at ± 100 ma DC or peak AC to 10 kc

Eight to a rack 
The A-12 is packaged 
for high density use; 

mounts eight 
across in 19' relay 

rack panels.

Write today for 
complete 
specifications on 
single-ended, 
differential and 
operational models.

Electro

Ino.
3540 Aero Court
San Diego 11, California 
e

WRITE IN 373 ON READER-SERVICE CARD >



Fewer types of circuit components—through the use

RADIO
® Electron Tube Division Harrison, H. J.

Better tube availability supports continuous 
production of equipment. And that's not all. Your 
customers will be glad to know that when 
replacement tubes are needed, they are readily 
available from RCA Industrial Tube Distributors.

Free chart on RCA Preferred- 
Type Tubes for industrial 
applications. For your copy, 
write RCA Commercial 
Engineering, Section A-18-R1 
Harrison, N. J.

of fewer types of tubes—enable you to standardize 
on fewer accessory parts such as transformers, 
capacitors, resistors. Benefits to you: Savings in 
purchasing, stocking, and renewals.

Lower tube costs can be achieved by concentrating 
on fewer types. This concentration makes possible 
lower tube production costs, lower warehousing and 
stocking expense—all of which can contribute to 
lower prices to equipment manufacturers.

So when you are specifying tubes for 
the industrial equipment on your 
drawing board, find out how RCA In
dustrial Preferred-Type Tubes can 
improve your product picture. Call 
your RCA Field Representative to 
discuss the RCA Industrial Preferred 
Tube Types best suited for your ap
plication. i ...

Greater uniformity of tube quality can be realized 
because manufacturing skills increase—through 
longer tube production runs of fewer types.

RCA Field Representative» are here to help you 
INDUSTRIAL TUBE PRODUCTS SALES

Newark 2, N. 744 Broad Street, HUmboldt 5-3900
Chicago 54, Illinois, Suite 1154, 
Merchandise Mart Plaza, WHitehall 4 2900 
Detroit 2, Michigan, 714 New Center Bldg., 
TRinity 5-5600
Los Angeles 22, Calif., 6355 E. Washington Blvd., 
RAymond 3-8361

GOVERNMENT SALES
Newark 2, N. J., 744 Brood St.. HUmboldt 5 3900 
Dayton 2, O., 224 N. Wilkinson St., BAIdwin 6-2366 
Washington 6, D. C., 1625 "K” St., N. W.
District 7-1260

The answer to this leading question, Mr. Designer, 
is contained in the following four straightforward reasons

vvny ao
specify

RCA Industrial
Preferred-Type Tubes?


	J performance

	J gain

	LOW noise

	Reliable FRAME GRID*
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	EHIND THE NEWS

	Challenges Pinpointed at Communications, Computer and Connector Conferences

	For the challenges facing the entire industry, read the special report starting on page 20.
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	BEHIND THE NEWS
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	MAXIMUM TELEMETERED RESPONSE THROUGH



	TRANSISTORIZED DIGITAL MAGNETIC TAPE HANDLER

	MODEL 906

	• Check these new standards of reliability and performance

	BEHIND THE NEWS

	POTTER INSTRUMENT COMPANY, INC

	aser
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	GAF CARBONYL IRON POWDERS

	ANTARA® CHEMICALS
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	BEHIND THE NEWS
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	Mission of U.S. Air Force XQ-4 supersonic drone: ACT AS MISSILE TARGE Air-launched and recovered by ^Brachute, the XQ-4 was developed by Radic plane, a division of Northrop Aircraft, Inc., to test U.S. air defense system


	"TAN-O-MITE" TANTALUM CAPACITORS

	Makes Ions, Will Travel
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	Starting from Scratch-on ALL Communications
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	igh Power, Big

	Antennas NOT

	adar Answers
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	Only NA RD A offers you these

	COAXIAL HYBRID JUNCTIONS

	the narda microwave corporation

	23
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	For Instrumentation-Lab Accuracy in Field

	GENERAL^ ELECTRIC

	27
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	DELCO HIGH POWER TRANSISTORS

	SPECIAL

	INTEREST

	TO EVER’/ ENGINEER

	UNEXCELLED FOR SWITCHING, POWER HANDLING, EFFICIENCY, RELIABILITY



	For Consumers:

	Price, Quality

	Medicine Rx:

	Bring Engineer, MD Together

	:C

	Honeywell


	SPECIFY

	NTED CIRCUIT TECHNIQUE

	/ A-MP products and

	engineering assistance are

	owned subsidiaries in: Canada • England •
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	available through wholly- France • Holland • Japan


	Basic Research, Inventions Needed

	35



	FOR BETTER WIRE TERMINATING

	AMP PATCHBOARD TECHNIQUE

	GENERAL OFFICES: HARRISBURG, PENNSYLVANIA^ ?


	GUARDIAN

	Microwave Test Instruments

	0UTlt

	59
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	call on ErjIlEncD for capacitors

	CERAMIC DISC CAPACITORS

	with TEST-PROVED RELIABILITY!
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