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RADARSCOPE

SUBMARINE SIMULATOR
Designed to simulate the actions of a real submarine for training 
potential sub crews this unique device developed by the Electric 
Boat Co., div. of General Dynamics, dives, turns, climbs, runs into 
rough weather, fires torpedoes, develops engine failure/,

ARE THE EARNINGS of defense contractors exces
sive? Rep. William E. Hess (R.. Ohio) raises the 
question, and proposes that the renegotiation laws be 
re-examined to arrive at a specific formula that will 
determine just whether the earnings of a firm are out 
of line. Writing in “Planes,” the official organization 
of the Aircraft Industries Assoc., he says that this 
session of Congress must review renegotiation “to 
make certain that any artificial barriers to a sound 
defense program are eliminated, and that the fullest 
advantage is obtained from our free enterprise s 
tern.”

TV TEST SIGNALS which were authorized on a test 
basis by the FCC in April 1957 can now be employed 
by TV stations until Oct. 3, 
comments on the proposed 
calling for a standard TV 
tended to June 13, 1958.

1958. The time for filing 
rule making proceeding 
test signal has been ex-

APPLIANCE DEALERS can only hope that a new 
method of discounting reported in Chicago last month 
does not catch on. There, seven dealers have signed 
up to a plan under which the customer calls a certain 
number to learn the last quoted price on a given 
appliance. If he is not satisfied with the price he 
leaves word that he is willing to pay a certain lower 
figure. The “bid” is then passed on to the seven deal
ers and if one is interested in meeting the price the 
deal is consummated.

SMALL BUSINESS PROGRAM of the Defense Dept, 
is likely to get a drastic overhauling as a result of 
the scathing report turned in by the Senate Small 
Business Committee. The report said that “lethargy, 
inaction and procrastination” were responsible for 
the lack of progress. The share of awards to small 
business in fiscal 1957 remained precisely the same as 
fiscal 1956—19.6't. The heaviest attacks were leveled 
at the Air Force, whose “true attitude” the committee 
“finds hard to fathom.” The committee said that the 
Air Force seems indifferent to small business sub
contractor casualties resulting from the recent "cut
back” and the “stretch-out” adjustments in aircraft 
procurement.

STEREO TAPES have become the hottest thing in 
the high-fidelity field. Last year stereo recorders 
accounted for 50', of the national sales, and stereo 
recorded tapes accounted for 75'< of all recorded 
tape sold to consumers. In 1958 recorded stereo tapes 
are expected to ring up a total $8,000,000 in sales and 
account for 9O'< of the recorded tape market. These 
estimates are made by the Magnetic Recording In
dustry Association. Predictions for the future look 
to 3,000,000 tape recorders in use in the U. S. by 
1960.

3-AXIS FLIGHT SIMULATOR
New simulator designed by Aircraft Armaments Inc. can be pro
grammed to roll, pitch, yaw and even tumble. Each gimbal is driven 
by a high performance hydraulic servo system in response to signals 

from computer. Synchros are used for sensing in the closed servo loop



Analyzing current developments and trends throughout the electronic

industries that will shape tomorrow's research, manufacturing and operation

SOLID PROPELLANT ballistic missiles will succeed 
the Army’s Redstone liquid propellant missile when top 
priority development, directed by Defense Secretary 
Neil II. McElroy, is completed.

WHILE SCIENTISTS the world over have been con
centrating their efforts on a method of attaining the 
millions of degrees of temperature required to sus
tain the fusion reaction a small group under Prof. 
Luis Alvarez at the Univ, of California has stumbled 
upon the discovery that the same reaction can be 
made to take place at 400° below zero Fahrenheit. 
The process depends on the generation of mu-mesons 
which are. unfortunately, not plentiful in a free state 
except in cosmic radiation. However a prominent 
Russian scientist reported several years ago dis
covering in the cosmic radiation a particle similar 
to the mu-meson but having a mass about 500 times 
that of the electron. Four separate projects of the 
Office of Naval Research are now pressing the search 
for these particles.

VACUUM TEST CHAMBER
Million dollar vacuum test stand checks the efficiency of air con
ditioning and electronics systems in the F-106A Delta Dart all- 

weather jet interceptor, jack Loos, thermodynamics engineer for 
Convair, San Diego, the builders, holds one of the 750 2,500-watt in
frared tubular quartz lamps that simulate aerodynamic heating.

TRANS-ATLANTIC TV, live, may be a reality by 
1959. Swapping of programs will be accomplished by 
relaying across the Atlantic land masses, using 60 ft. 
steel antennas. Pictures can now be sent 200 miles; 
every effort is being made to send a picture 300 miles 
—necessary to leapfrog the remote land masses that 
span the Atlantic.

Ml TI AL AGREEMENT reached between the De
partments of Commerce and Defense on semi-automatic 
air traffic control and defense systems has as its objec
tive avoidance of duplicating facilities, equipment, 
and overlapping functions; increased capability of 
each function; and, an air traffic control system func
tionally compatible with the nation’s defense facili
ties in peace and war.

NEWEST METHOD of communication is being tested 
at Ft. Huachuca, Ariz. It uses infrared beams. Signal 
Corps engineers have found it possible to modulate 
an infrared wave and use it for 2-way communica
tions over considerable distances. The infrared beams 
have the transmission characteristics of light beams 
—line-of-sight—and would be particularly difficult to 
intercept. Relay stations on hilltops would be used to 
extend the range of the systems.

BUSINESS FAILURES during 1957 averaged out to 
just under 300 per week, a 20% increase over 1956. 
The final figures for the year are expected to top the 
13,619 failures recorded in 1940 and set a new 18-year 
high. However, the new incorporations in 1957 ex
ceeded failures by ten-to-one.

NIKE-HERCULES missile battalion will begin train
ing very shortly at Ft. Bliss, Texas. Capable of carry
ing either conventional or nuclear warhead, the 
Hercules has considerably greater capability in range, 
altitude, speed and killing potential than its little 
brother, the Ajax.

IN( REASED GOVERNMENT SPENDING on mis
siles. growing volume of replacement needs, continuing 
uptrends in research and development outlays, and im- 

* proved inventory situation promise marked improve
ment in the American economy, during the second half 
of 1958, according to Dr. John W. Kendrick, Vice-Presi
dent, Automation Shares, Inc. The business recession 

» has already begun to level off.

LICENSE FEES to be paid by broadcasting station 
licensees have been requested in a bill introduced by 
Congressman Charles A. Vanik (D„ Ohio). The 
income put the FCC on a self-sustaining basis. A 
similar proposal was made in 1954 . . . no action.
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THESE FILMISTORS PROVIDE 
THE STABILITY YOU WANT 
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SPRAGUE
the trademark of reliability
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SPRAGUE ELECTRIC COMPANY 
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As We Go To Press...
Camera Drone Gives 
Army Low-Level Photos

Army commanders will get ac
curate low-level photos of night 
time combat conditions from a new 
lightweight reconnaissance camera 
which can be sent over enemy lines 
in a pilotless drone. The equip
ment has been developed by the 
U. S. Army Signal Corps and the 
Fairchild Camera and Instrument 
Corp.

Designated the KA-28, the 17-lb. 
camera uses 4 Vis * 4’2 in. nega
tives and is equipped with controls 
for Image Motion Compensation 
(IMC).

Camera-carrying RD-71 drone aircraft roars 
from launcher at Ft Huachuca, Ariz.

The camera has no shutter in the 
ordinary sense. It makes a series 
of pictures, one after another, us
ing its own automatic flare ejector 
to light up the scene below.

The Army feels that the drone 
will be extremely difficult to inter
cept or shoot down since it flies in 
darkness at comparatively low alti
tudes.

ICBM FUEL TANK

Special jigs hold the ‘'orange-peel" sections 
of the Titan fuel tank as they are auto
matically pined by Heliwelding, an inert gas 
arcwelding process. Air Reduction Co. de
signed and engineered the fixtures.

NRL Sent AM Signal 
To Moon and Back

Military security has been re
laxed on the details of a 1952 Naval 
Research Lab experiment which 
saw amplitude modulated signals 
transmitted to the moon and back.

The experiment, conducted under 
James H. Trexler of NRL. used an 
ordinary airport traffic control 
transmitter and receiver and a 1- 
acre wide parabolic antenna dug 
into the earth. Power output was 
100 w. and the antenna had a gain 
of 40.

Transmissions were made on a 
frequency of 40 MC with a band
width of 10.000 cps. There was re
portedly little discernible distor
tion in the returned signal.

The echo time was 2.6 seconds.
The special antenna, which was 

constructed at the NRL location, 
Anacostia, was pointed directly up
ward.

New Radar Shows 
Plane's Identity

An air traffic control system de
signed by Stromberg-Carlson 
around their Charactron tube 
simultaneously displays radar or 
TV images with identifying let
ters, numerals and symbols that in
dicate the craft’s identity, types, 
destination, position and the like.

The new C19Q tube uses the in
tervals between radar pulses to 
form character displays that ap
pear next to the “blip” of the plane 
contacted. The tube can show char-

New tube identifies aircraft by flashing 
symbols alongside "blip" shown on scope

acters at the rate of 50,000 per 
second.

In operation the tubes would be 
used in a series of consoles, each 
one displaying different geographic 
areas and operating independently 
of each other.

More News On Page 10

NEW PHOTO-RECON SYSTEM
Fairchild Camera & Instrument Corp, designed a highly compact, light
weight camera system for the reconnaissance version of the Convair 
B-58 supersonic bomber. Camera installations are shown at left, and 
location right.

ELECTRONIC INDUSTRIES February 1958



with micro-miniature
potcores

Made of Ferroxcube 3C material, the No. 332P133- 
3C potcore by FXC is less than %" in diameter 
and successfully eliminates pulse transformer 
problems created by limitations in weight and 
space. The coils for this potcore are wound on a 
specially designed nylon bobbin. The shape of the 
potcore, combined with the high-permeability ma
terial surrounding the windings, gives excellent 
shielding and effectively minimizes stray fields. 
The potcores can be placed close together or even 
stacked, with negligible coupling between coils.

332P133-3C POTCORE 332F175 BOBBIN

Requests for literature and engineering samples should 
be made on your company letterhead and addressed to:

Applications Engineering Department
FERROXCUBE CORPORATION OF AMERICA

(A subsidiary of North American Philips Co., Inc.)
50 South Bridge Street, Saugerties, New York
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INDUS O TRANSISTOR

Germanium Alloy-Junction 
Transistor Specifications

The Industro Transistor Corporation is now delivering PNP 
Germanium Alloy-Junction transistors for c imputer, entertain
ment and industrial applications, meeting transistor require
ments for prototype and production orders. More than 200 
transistor types can be supplied in addition to those listed on 
these pager
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MAX. RATINGS 
• 25“ C TYPICAL CHARACTERISTICS 5 25 °C

VCF 
Max. 

(Volts)

Dissipation 
C* ont

Vcc — 6 volt, Ie = Ima except where otherwise note«d

In 
Air

°c// mw

With 
Ht. 

Sink 
°C/ , mw

«*
Beta

270
Cyc les

Rise Time 
(Msec) Storage 

Time 
(Msec)

Fall 
Tune 
( Msec )

F tfeb 
(me)

Cc 
(mmD

D.C Current 
Gain ÏCBO 

(m«) Application

Avg. Max. Conditions Gain

COMPUTER 1r YPES

2N315 — 20 0.4 0.18 5 12 Ic— lOOma 
VCE ,15V

20 1 Switching

2N316 — 20 0.4 0.18 12 12 IC 200ma 
VCB=.2V

30 1 High Speed 
Switching

2N317 — 20 0.4 0.18 20 12 Ic 400ma 
Vce“.2V

30 1 High Speed 
Switching

2N398 — 105 0.36 0.15 35 6 High Voltage 
Switching

2N404 — 25 0.4 0.18 4 12 IB 
(ma)

Vce 
( volts )

1 Medium Speed 
Switching

2N425 — 20 0.4 0.18 0.5 1.0 0.25 0.3 4 12 1 .25 30
18

1 Medium Speed 
Switching10 .35

2N426 — 18 0.4 0.18 0.5 0.55 0.25 0.3 6 12 1
10

.25

.35
40
24

1 Medium Speed 
Switching

2N427 — 15 0.4 0.18 0.4 0.44 0.25 0.3 11 12 1 .25 55
30

1 High Speed 
Switching10 .35

2N428 — 12 0.4 0.18 0.1 0.33 0.25 0.3 17 12 ___ 1
10

.25 

.35
80
40

1 High Speed 
Switching

TR-10 — 50 0.36 0.15 22 35 25 @
50 V

Slow Speed 
Switching

TR-19 — 25 0.36 0.15 80 1.5 35 6 Slow Speed 
Switching

TR-87 — 25 0.36 0.15 38 0.5 35 6 Slow Speed 
Switching

TR-88 — 25 0.36 0.15 80 1.0 35 6 Slow Speed 
Switching

TR-269 — 25 0.4 0.18 40 4 20 
max.

1 Medium Speed 
Switching

TR-760 — 15 0.4 0.18 40 5 14 1 Medium Speed 
Switching

TR-761 — 15 0.4 0.18 75 10 14 1 High Speed 
Switching

TR-762 — 6 0.4 0.18 100 20 14 1 High Speed 
Switching

TR-763 — 6 0.4 0.18 120 30 14 1 High Speed 
Switching

TR-764 — 20 0.4 0.18 200 25 14 1 High Speed 
Switching

JETIC #30 CASE — all transistors are supplied in this welded 
and hermetically sealed case.
QUALITY CONTROL — all transistors are subjected to 100% 
testing and inspection.
RAPID SERVICE—rush delivery schedule? Need a quick quota
tion? Call now at EXeter 2-8000.

(Note- NPN Germanium Alloy-Junction transistors will be available in late 1958.1

INDUSTRO TRANSISTOR CORPOR A TIO N y.



INSUROK 
XT-901 
by Richardson

flame retardant 
plastic laminate

Here’s another new Richardson product which 

offers many advantages for electronic and electrical 
applications.

New INSUROK XT-901, as shown in the photos 
above, is flame retardant. This self-extinguishing fea
ture is not affected by age or service conditions. This 
material also resists the formation of a carbonized 
path in the presence of an arc, which feature is desir
able in many high voltage applications. Electrical 
characteristics of this paper base laminate, which is 
identified by its distinctive red color, exceed the pub
lished NEM \ values for XXXP phenolic laminates. 
Electrical and arc resistance properties are retained 
after exposure to high humidity or immersion in water.

It is readily fabricated and punches in the tempera
ture range of 225-275°F.

USES FOR XT-901 INCLUDE;

• High voltage applications such as the TV fly
back transformer.

• Applications involving sliding contacts because 
X 1-901 has superior wear and abrasion resist
ance coupled with excellent arc resistance.

• Riveted assemblies such as relays because low 
cold flow assures retention of spacing.

Additional features are low water absorption and 
good dimensional stability under humid conditions.

IT rite today to Dept. 33 for more information on new XT-901. 
See XT-901 in Booth 1628—I.R.E. Convention

& >» New York Coliseum—March 24-27, 1958
V I.,<1,1X0 V 

*ND

RICHARDSON COMPANY LAMINATED ond MOLDED

2790 LAKE STREET • MELROSE PARK, ILLINOIS • OFFICES IN PRINCIPAL CITIES
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Hours

»

2N358

-from Sylvania 2N35«2N3S6 3N3S72N312

20 ua20 20
10 va

2 ua

20 20 20 ua
10 ua

3 ua
2 ua

500 ua500
(VCE - I 8) (VCE - 15)

RBE-10K

30
30

30

0 2
0.2

0.8
0.8

0.8

1.0

CHEMISTRY-METALLURGYATOMIC ENERGY
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1.0
1.5
0.8

Storage Time 
Fall Time

Evaluation of Sylvania translators type* 2N312, 
2N356, 2N357. 2N358, for 1,000 hours at 85°C 
shows the high Beta stability the units maintained 
throughout the test.

20 ua
<VCB - ’5)

20
(VCB - 20)

20
(VCB- 18)

500
(VCE - 20)

Typical Characteristic I 
(W C):

Coltactor Cutoff Currant, IçgQ
Veg • 20, emitter open
Veg -15, emitter open

Collector Punch Thru, Ie 

lg • -25 ua (reverse bias)

400 ua 
IVCE-15)

Emitter Cutoff Current, lEgQ
Vfg - 20, collector open
VEg • 15, collector open
Vgg • 5, collector open
Vgg • 1, collector open

Emitter Punch Thru, lg

VEB * 0

2N312

2N356

2N357

Four more Computer Transistors

Sylvania widens its product line of
Higli stability types designed espe-
daily for computer applications

Design engineers are now provided with an expanded line of 
computer transistors from Sylvania, basic source for high Beta 
units. The new additions, types 2N312, 2N356, 2N357 and 
2N358, are NPN germanium alloy junction transistors. They 
exhibit the stable Beta characteristics and fast switching times 
that have made Sylvania types 2N377, 2N385 and 2N388 so 
popular. The new transistors are “base-off-the-can” types de
signed specifically for those applications where all transistor 
elements must be insulated from the metal case.

As with Sylvania original computer transistors, the types 
2N312, 2N356, 2N357 and 2N358 meet EIA size group 30 
dimensions. They also meet environmental tests typical of those 
required in .'military applications. Tests include temperature 
cycle, moisture resistance, centrifuge, and lead fatigue.

In addition to stable Betas at changing current levels, the 
four types have good leakage stability. Total dissipation for 
each unit is conservatively rated at 100 mw with ambient tem
perature at 25° C.

Current Gain, hgE
VCE -0.25, lc - 100 ma —
VCE - 0.25, lc - 200 ma — 
VCE - 0.25, lc - 300 ma — 
VCE-1.0, lC- 10 ma 45

Saturation Voltage, V^E (max.)
Ic • 100 ma, lg - 10 ma — 

- 200 ma, lg - 20 ma — 
• 300 ma, lg - 30 ma — 

lc - 10 ma, lg • 1 ma 0.075
Input Voltage, VgE (max.) 

VCE-0.25, »c-100 ma — 
VCE - 0.25, lc - 200 ma — 
VCE - 0.25, • 300 ma —

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

In Canada: Sylvania Electric (Canada) Ltd. 
Shell Tower Bldg., Montreal.
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ELECTRONIC SHORTS
9 Ramo-Wooldridge Corp, and its afbliate, Thompson Products, Inc., have 
formed Thompson-Ramo-Wooldridge Products, Inc., to develop and mar
ket industrial process control equipment. The firm’- first major product 
will lie the RW-300 digital control computer.

9 Simple and effective techniques for soldering aluminum and its alloys 
as well as galvanized metals have been developed by metallurgists at the 
Bell Telephone Labs. Joints in aluminum made by these techniques which 
employ an inexpensive and stable zinc base alloy as u preferred solder, 
and no flux or vigorous abrasion, are stronger than commercial aluminum 
itself. Because of their simplicity they are expected to find widespread 
applications in industry.

9 The Civil Aeronautics authority has made an agreement with the Cana
dian Department of Transport under which the U. S. has leased at a 
dollar per year for fifteen years, a gigantic electronics computer. It w ill 
be used as n dynamic operations air traffic control simulator. The five 
und one-half million dollar computer originally designed as a military 
tactical trainer is being converted for use in the study of day-to-day air 
traffic control problems.

9 The Talos Defense Unit goes “one step beyond push-button warfare,’’ 
according to Dr. Elmer W. Engstrom, Senior Executive Vice President, 
RCA. The electronic control center goes into action by itself in response 
to warning signals from remote outposts.

9 An air-phone public telephone is being tried in a Northwest Airlines 
Stratucruiser. It can be used to call any place in the world while the plane 
is within a 175-mile radius of Iwo special ground stations. The stations 
are in Chicago and Detroit.

9 A technique for accurately determining transistor characteristics in the 
grounded emitter configuration at 30 to 300 MC has been developed by Bell 
Telephone Labs. Four measurements and subsequent calculations are 
made which yield the four complex hybrid parameters, and from these the 
validity as well as the element values of any equivalent circuit may be 
determined.

9 A 100 ft. high, solid “dish,” radio telescope will he built next June at the 
University of Michigan. Reflector diameter will be 85 ft. It will be the 
second largest steerable radio telescope in the world- The complete facility, 
capable of focusing on only 3% of the sun’s surface at a time, will cost 
about $300,000.

> Future university programs in Japan will undergo drastic changes. 
That country’s government, reappraising its whole educational system in 
reaction to Soviet advances with earth satellites and missiles, is obviously 
leading public opinion in this direction and the newspapers are helping. 
This movement, like the corresponding drive in the United States, will 
require heavy tax expenditures.

9 The aircraft industry, in response to a plea by the Pentagon last spring 
to reduce overtime, has done just that. Bureau of Labor Statistics figures 
show that while the average work week in the aircraft und parts industry 
was 42 hours or more from January through April, the figure from May 
through August was under 11 hours. The August figure was 40.8 hours.

> A radar display indicator has been developed for the presentation of sig
nals at distances up to 4,000 miles by Du Mont Laboratories under a sub
contract with Lincoln Laboratories.

9 The first digital computer reported to he fast enough Io evaluate the 
performance of a missile in full flight ha- been introduced by Packard-Bell 
Computer Corp. The new unit is known as the “TRICE”—“Transistorized 
Real Time Incremental Computer. Expandable.”

9 Five hundred officers trained in the field of science will be added to the 
ranks of the Navy and Marine Corps annually under a new educational 
program. Beginning with the school year 1958-59, 500 EM will be enrolled 
in civilian institutions of higher learning for 4-year courses leading to a 
BS and to commissions in the Navy.

As We Go To Press (coni.)

Printed Circuits Gp. 
Elects McGinley Pres.

W. J. McGinley, president of 
Methode Mfg. Co., Chicago has 
been elected president of the newly 
formed Institute of Printed Cir
cuits.

The aims of the new group are 
to develop standards and other edu
cational material to aid the user to 
purchase and use printed circuits

New officers: (I. to r.) A R Hughes. R C 
Zens. R L. Swiggett Karl Clayton and W | 
McGinley

more efficiently and more economi
cally, and to provide an organiza
tion for manufacturers in the in
dustry to work together toward 
common goals.

The other officers elected were: 
vice-pres., A. R. Hughes, Electra
lab Inc.; treasurer, R. L. Swiggett. 
Photocircuits Corp.; and directors, 
Karl Clayton, Tingstol Co., and R. 
G. Zens, Printed Electronics Corp.

WEATHER-BOUND

I 
' *

Special Aerobee rocket loaded with high-ex
plosive grenades, roars 60 mi. up tc provide 
Army scientists with information on weather 
at high altitudes First firings were held in 
Canada; more are planned for Guam

More Newt on Page 12
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NEW ARMY DRONE

Hight Control Symp.Feb.

Louis,

4th National Flight TestTransistor &
Solid State Circuits, by

Pennsylvania,

1958 Western Joint Com

2nd I W orld Trade

Packaging Machinery A
Meteríais Expos. Convention

ELECTRONIC INDUSTRIES

National
; Statler Nike-Ajax 

Corporal

EJC:
EIA: 1
IAS: I
IKE: 1
ISA: 1 
PACE

Apr. 2-4: Cont, on Automatic Optimi
zation. AIEE, IRE, ISA, AlChE & 
ASME; Univ, of Delaware, Newark,

New SD 3 surveillance drone being produced 
for the Signal Corps by Republic uses ad
vanced sensory devices Interchangeable nose 
units permit rapid switching from one device 
method to another. Drone is |ATO-launched.

Matador 
F alcon 
Genie .IRE; a

Philadel

Sidewinder 
Petrel . . .
Regulus .
Terrier . .
Sparrow 1

Wiring Promotion Conf

rials; at Hotel Statler,

Mth Annual

Engineers Joint Council 
Electronic Industries Assoc. 
Inst, of Aeronautical Sciences 
Institute of Radio Engineers 
Instrument Society of America 
I: Producers of Associated Components

puter Conf., IRE, ACM A AIEE; at 
Ambassador Hotel, Los Angeles,

Univ, of 
phia, Pa.

Feb. 20-21

for Electronics
WCEMA: West Coast Electronic Manufactur

ers Association

A listing ot meetings, conferences, shows, etc., occurring 
during the period February to May that are of 

special interest to electronic engineers

the Biltmore Hotel, Dayton, Ohio.
Feb. 4-6: Reinforced Plastics Conf., 

by SPI; Edgewater Beach Hotel, 
Chicago, Ill.

Feb. 7-8: Conf. by Administrative Ap
plication Div, of American Society 
for Quality Control; Carter Hotel, 
Cleveland, Ohio.

Feb 10-12: Annual Marketing Conf 
by American Management Ass’n; 
Statler Hotel, New York City.

Feb. 10-14: Committee Week, by 
American Soc. for Testing Mate-

.............. air-to-air 
... air-to-surface 

urface-to-surface 
. . . surface-to-air 
................air-to-air

urface-to-surface
..............air-to-air

........... air-to-air

Feb. 2-7: Winter Meeting, by AIEE 
at New York City.

Hall, Atlantic City, N. J.
Mar. 26-28: American Power Conf.. 

Illinois Inst, of Tech.; Hotel Sher 
man, Chicago, Ill.

Mar. 27-29: Electrical Industry Show 
Shrine Exposition Hall, Los An 
geles. Cal.

Mai 12-li: National Aero & Naviga 
tional Electronic Conf., IRE; al 
Dayton, O.

May 19-21: 1958 Electronic Parts Dis 
tributors Show; Conrad Hilton Ho 
tel, Chicago 3, 111.

Hotel, Detroit, Mich.
Feb. 20-21: Industrial Relations Conf., 

by EI A; at Town & Country Hotel, 
San Diego, Calif.

Mar. 11-13: 8th Annual ( onf. on In
strumentation for the Iron A Steel 
industry; at Roosevelt Hotel, Pitts
burgh, Pa.

Mar. 16-21: Nuclear Engineering A 
Science ( onf.. IRE, ASME, EJC & 
ANS; Chicago, Ill.

Mar. 24-27: IRE National Convention; 
at W’aldorf-Astoria Hotel & Coli
seum, New York, N. Y.

U. S. Arsenal Includes 
10 Operational Missiles

At the end of 1957 the U. S. had 
a total of 10 operational guided 
missiles, according to the Dept, of 
Defense. The Navy was the leader 
with 5 missiles, the Air Force next 
with 3 missiles, and the Army had

Apr 8-10: Symp. on Electronic Wave
guides, IRE & Polytechnic Inst.; 
Engineering Societies Bldg., New- 
York City.

Apr. 10-12: Regional Conf. & Elec
tronics Show, by IRE; at Munici
pal Audit., San Antonio, Tex.

Apr. 14-16: Conf, on Automatic Tech
niques. by IRE. ASME A AIEE; 
at Statler Hotel, Detroit, Mich.

Apr. 11*17: 15th Annual Radio Com
ponent Show; Grosvenor House & 
Park Lane House, London, W. 1, 
England.

Apr. 16-25: Instruments, Electronics 
X tutomation Exhibition; at Olym
pia Hall, London, England.

Apr. 22-21: Electronic Components 
Conference. IRE. WCEMA, AIEE, 
A EI A; at Ambassador Hotel, Los 
Angeles, Calif.

Apr. 23: Annual Meeting. PACE; 
Governor Clinton Hotel, New York 
City.

Apr. 30-May 2: Tech. ( onf. A Trade 
Show, IRE; Sacramento, Calif.

FCC Authorizations
Total 1,900,000

The close of 1957 found the Fed
eral Communications Comm, with 
about 1,900,000 radio authoriza
tions on its books. This is the 
largest number in its 23 years of 
existence.

It is significant that for every 
broadcast facility there are nearly 
50 radio stations of other kinds 
which serve the public, commerce 
and individuals. Altogether, about 
1,250,000 fixed and mobile trans
mitters are in use.

Operation of these transmitters 
accounts for nearly 1,500,000 op
erator permits of different grades 
—more than 1,300,000 commercial 
and over 160,000 amateur.

Abbreviations:
ACM: Association for Computing Machinery
AlChe: American Institute of Chemical Engi

neers
AIEE: American Inst, of Electrical Engrs.
ANS: American Nuclear Society
ASME: American Society of Mechanical Engi-

Instrumentation Symp., IAS; Park 
Sheraton Hotel, New York City.

May 5-7: National Symp on Micro
wave Theory A Techniques, IRE; 
at Stanford Univ., Stanford. Calif.

Feb. 13-15: Spring Meeting, Nat’l So
ciety of Professional Engrs.; East 
Lansing, Mich.

Feb. 14-15: Cleveland Electronics 
Conf., IRE, AIEE. ISA & Cleveland 
Physics Soc.; Masonic Auditorium, 
Cleveland, Ohio.

Feb. 14-16: High Fidelity Show, by 
Inst, of High Fidelity Mfrs.; San 
Francisco, Calif.

Feb. 16-22: Engineering Exposition; 
at Balboa Park, San Diego, Calif.

Feb. 20-21: Conf



HAVE THESE EXCLUSIVE FEATURES
MOST READABLE DEVI

SMALLEST VOLUME 
FOR NUMBER SIZE

LIGHTEST WEIGHT MAXIMUM TEMPERATURE SHOCK 
AND VIBRATION SPECS

MOST READABLE FOR NUMBER SIZELOWEST POWER

SOME TYPICAL NIXIE 
APPLICATIONS

INDUSTRIAL CONTROL 

INSTRUMENTATION 

COUNTERS 

COMPUTERS 

MILITARY ELECTRONIC INDICATOR* 

CHANNEL INDICATORS 

INDICATOR BOARDS 

DIGITAL VOLTMETERS 

PAGING SYSTEMS 

ELEVATORS 
RADAR

Compare me*e oil-electronic reaUOut vbe» with jnylhii.M on he 
market today . . . for price, for performance, for reliability. You'll fmd mat 
the Burrough* Nixie * it the most "perfect" Indicating tube ever 

matt-produced.
Thete gat-filled, cold cathode tube* contain ten digit* or letter*.

Any individual number or letter can be easily selected and displayed in a 

common viewing area.
Other Nixie® advantages are! Long life — Unlimited rate of change — 

Multiple remote indications from one driving circuit — Production uniformity 
from tube to tube and number to number — Perfectly formed number«, 
precisely aligned — rugged construction — Simple plug-in stem, 

hidden tabulation* — Human engineered for Performance, 

Appearance and Reliability.

Writ« for information on the»« and other tub« stylos

ANOTHER ELE CTRONIC B Y

DIVISION
Circi* I on



ACID

HF M. W. 20.01
Meets A.C.S. Specifications

Assay (HF) 49.00±0.25%
Maximum Limits of Impurities

Fluosilicic Acid (H2SiF6) 0.05 %
Residue after Ignition ..... 0.001 %
Chloride ICH _____ 0.0005 %
Phosphate |PO<) _______  0.0003 %
Sulfate ISO«) 0.0005 %
Sulfite (SO3|___________ 0.001 %
Arsenic (As)___________ 0.000005%
Copper (Cu) _ _____ 0.00005 %
Heavy Metals (as Pb) ... 0.0001 %
Iron (Fe) . . 0.0001 %
Nickel (Ni) _ ............ 0.00005 %

Now/B&A OFFERS‘ELECTRONIC GRADE"CHEMICALS

.. .with metallic and other impurities 

held to lower limits than ever before!

Typical of B&A's special line of ex
tremely pure “Electronic Grade” chem
icals is its Hydrofluoric Acid. Note the 
specifications above . . . the carefully 
controlled assay, within plus or minus 
0.25% . . . and the remarkably low 
limits on metallic and other undesirable 
impurities.

With products such as this. Baker 
& Adamson serves the needs of the elec
tronic industry for chemicals of n new 
order of purity. And as the country’s 
leading producer of laboratory and 
scientific chemicals, it is geared to work 
closely with the industry’s engineers 
and chemists in developing other

products to meet their most stringent 
requirements.

Now available are the following 
B & A “Electronic Grade” chemicals:
For semiconductors (small packages):
Acetone
Acid Hydrofluoric, 48%
Alcohol Methyl, Absolute (Methanol) 

Acetone Free
Alcohol Propyl, Iso
Carbon Tetrachloride
Ether, Anhydrous
Hydrogen Peroxide, 3%
Hydrogen Peroxide, 30%
Hydrogen Peroxide, 30% “Stabilized”
Sodium Carbonate, Monohydrate
T richloroet hylene

Baker & Adamson

For radio receiving, black and white TV 
tubes (available in bulk):

Aluminum Nitrate, Crystal and Basic 
Barium Acetate 
Barium Nitrate
Calcium Nitrate, Tetrahydrate 
Strontium Nitrate
Other special purity chemicals can be 
custom-made to meet your needs.

Write for free folder! Contains informa
tion on electronic chemicals for semi
conductors, tubes, printed circuits; sul
fur hexafluoride for gaseous insulation; 
selenium metals and selenides; metallic 
compounds for ferrite production. Lists 
exact specifications for "Electronic 
Grade” small package chemicals. Write 
for your copy today!

"Electronic Grade” Chemicals

GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION

40 Rector Street, New York 6, N Y

Offices Albany • Atlanta • Baltimore • Birmingham • Boston • Bridge|>ort • Buffalo • Charlotte • Chicago • Cleveland (Miss.) • Cleveland (Ohio) • Denver 
Detroit • Houston • Jacksonville • Kalamazoo • lx>s Angeles • Milwaukee • Mmneaixdis • New York • Philadelphia • Pittsburgh • Providence • San Francisco

Seattle • St. Louis • Yakima (Wash.) In Conodo: The Nichols Chemical Company, Limited • Montreal • Toronto • Vancouver

Circle 9 on Inquiry Card, page 97 ELECTRONIC INDUSTRIES February 1958



TOTALS

SOC

FCC NOTES

Safety and Special Services

ships aro radio-About 62,700 U. S.

equipped. Of this number some I 400 use

3,500 ships

PROGRAMMED OBLIGATION TOTALS FOR U S. MISSILES PROGRAMS
authorizations involvingAlmost 25,000

(Footnote I below indicates the scope of the figures shown )

(Millions of dollars)

Broadcast Services

About 3,300 AM stations.

data contained in this table include the cost of bringing guided

ELECTRONIC INDUSTRIES February 1958 15

Almost 60,000 ground and 

facilitate aviation operations, 

aircraft are radio-equipped.

petroleum 43,400, 
and miscellaneous

forest products 14,000, 
industry nearly 144 000

and ship stations 

and transportation.

air stations 

Somn 40.300

Nearly 70,000 land 

aid water navigation

More than 900 TV stations. Of these, 

over 650 aro commercial, over 100 ore 
translators, and over 50 ore educational.

Nearly 40,000 authorizations with over 

325,000 transmitters are concerned with in

dustry. Power employs 125,000 transmitters,

About 42,000 authorizations covering 

over 307,000 transmitters assist land trans

portation. Included are 105,500 transmit
ters used by taxicabs, 51,300 by railroads, 

33,300 by trucks, and nearly 4.000 by buses.

More than 700 FM stations. Nearly 600 

of these are commercial and over 150 aro 

educational.

Broadcast authorizations collectively now 

approximate 8,500. They include:

Two stations which send programs over

seas.

Auxiliary, remote pickup, studio-trans
mitter links and other adjuncts account for 

the remaining 3,600 broadcast authoriza

tions.

Authorizations in the Safety and Special 

Radio Services now exceeed 400,000. They 

represent the use of some 1,200,000 trans

mitters. Of these

radiotelegraph. In addition, 

have radar.

Facts and Figures Round-Up 
February, 1958

ELECTRONIC 
INDUSTRIES

GOVERNMENT ELECTRONIC 
CONTRACT AWARDS

Microwave Equipment 

Radar Repair Ports

306,602

50,000

This list classifies and gives the value of electronic Radiac Equipment 178,560

equipment selected from contracts awarded by Radio Equipment 120,930

go.trnmenf agencies in Dectmber t957.
Amplifiers 33,850

Radio Receivers—Transmitters 

Radio Transmitters

44,640

824,355

Analyzers, Pulse 1,172,316 Radiosonde Equipment 158.806

Batteries, Dry 281,274 Rectifiers, Semiconductor 112,556

Batteries, Storage 2,042,664 Relays 90.228

Beacon Sets, Radio 75.799 Resistors 63.370

Cable Assemblies 108.480 Switches 189.016

Cable Sets, Interconnecting Il 1.280 Synchros 124.414

Capacitors 34,969 Tape, Recording 66.928

Computers & Accessories 275,514 Teletype Eguipment 26.835

Connectors 26026 Test Eguipment, Various 4,629,361

Crystal Units 27.583 Testers 53,040

Fire Control Eguipment 1,000 000 Test Sets 61.146

Generators, Signal 29,853 Test Sets, Electrical 944,949

Headsets 97,604 Test Sets, Radar 810.157

Indicators 447,542 Transformers 39,990

Kits, Modification 104,600 Transistors 52.484

Meters 26,249 Tubes, Electron 2,739.537

Meters. Frequency 90,495 Wire A Coble 156.721

Fiscal
Year

1946 & prior
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958 ( prelim.
NOTE I. Program

Total 
Missile 

Program
70
58
81
98

134 
784 

1058 
1166 
1067 
1470 
2270 
4284 
4638

Surface-to- 
Surfaco 
Missile

Program3
19 
20 
36 
45 
65 

186 
240 
406 
350 
559 
902 

?000 
2100

Long Range 
Surface-to- 

Surface 
Missile

Program3
9 
6

11 
18 
22 

113 
143 
270 
258 
376 
679 

1743 
1928

IRBM 
and ICBM 

Missile 
Program’

3
11 

161 
515

13802 
1400

- - - - - • —   ......... .........- ...» ——»e ». ^wiwvm missile weapon
systems to an operational status, combining research and development, production facility expansion 
and tooling, procurement, contract and military overhead to support missile testing ond certain 
construction cosh for research and development. The figures above do not include military pay, the 
cost of maintaining ond running operational sites, constructing installations not included in research 
and development cosh, or building or converting ships incident to the guided missile program.
NOTE 2. Unusually high expenditures in FY 1957 were due to large non-recurring capital investment 
in test facilities.
NOTE 3 Each of the above columns is o part only of the preceding column to the left.
NOTE 4. Totals less than one million dollars are not included above.

IX» 
'WO 
ISOO

neo £ 
loot

nearly 245.000 transmitters ore dedicated 

to public safety functions. Police trans

mitters number nearly 150,000, Fro trans

mitters nearly 50,000, forestry conservation 

nearly 30,000, and highway maintenance 

end emergency nearly 20,000.



UPCC M

UPCC FD
UPCC M2K

UPCC M

UPCC F2SL

UPCCF

and now

UPCCF2HSL

another demand member has joined U.S.C
the new, hooded screw lock Series UPCCfamily of Printed Card Connectors SLH

bringing the total of different available types to over 150

Pat Pend.

U. S. COMPONENTS, INC. associated with U S. Tool & Mfg. Co
CYpress 2-6525

Circle 10 on Inquiry Card, paye 97 ELECTRONIC INDUSTRIES

solder terminals.
Female chassis unit with 
wire solder terminals.

Also custom configurations to meet your specific application 
requirements.

All UPCC M & F units available with wire solder; turret type: nr 
solder dip terminals (for 1/16, 1/8, 1/4 ' boards).

454 East 148th Street • New York 55, N Y.

Senes UPCC SLK^
(Knob Screw Lock).
Female chassis connector 
wire solder terminals. Knob 
on male card connector dip 
solder terminals.

Conforms to MIL-C-8384 and NAS specs.
Molding materials—melamine and diallyt phthalate 
Die cast aluminum shells—aluminum hoods 
Ideal for critical environmental conditions
Silver plated—gold flash contacts
Screw lock elements—stainless steel—double lead 
for double speed

Series UPCC M & F 
NAS standard.

Series UPCC SLH*
Male chassis connector-dip 
solder terminals.
Female nooded connector
wire solder terminals.

tlt> AWG 
1800v AC, RMS 

over 5000 megohms 
7, 11. 15, 19. 23 

7.5 amps

Senes UPCC-FD
Female chassis connectai 
dip solder terminals.

Max. Wire Size
Voltage Breakdown (M.n.) 
Insulation Resistance
No. of contacts..................
Current Ratings.................



Why SHOULDN’T I be interested 
in business life insurance?

"Our future depends on the future 
of my husband's business."

Every businessman — owner, part
ner, stockholder — has a vital stake 
in the future of his business . . . 
and his family may face real hard
ship unless he has prevented possi
ble financial disaster through sound 
business planning.

One of the greatest hazards can 
be death of an owner of the busi
ness. ^Etna Life’s Business Plan
ning Service can be instrumental 
in protecting your family’s future 
security when this happens.

Thoroughly trained representa
tives in 91 agencies from coast to 
coast offer you and your attorneys 
this essential planning service.

/ETNA BUSINESS LIFE INSURANCE
PLANS ARE SPECIALLY DESIGNED . . .

• To preserve PARTNERSHIP value whan 
death come  to any partner.*

• To preserve SOLE PROPRIETORSHIPS for 
heirs or selected employees.

• To preserve ownership values when death 
comes to any stockholder in a CLOSE 
CORPORATION.

• To indemnify any firm for the death of a 
KEY MAN.

Add Life to your Business with JEtna Business Life Insurance

/ETNA LIFE Aina Life Insurance Company 
Hartford 15, Connecticut

INSURANCE COMPANY
Affiliafei:

Gentlemen:
Please send me a copy of your new business life insurance booklet
■'Will This Man Take Your Business With Him When He Dies?"

/ETNA CASUALTY AND SURETY COMPANY

STANDARD FIRE INSURANCE COMPANY

Name

Address.

Hartford, Conn.

ELECTRONIC INDUSTRIES February 1958 Circle 11 on Inquiry Card, page 97



Electronic Industries' News Briefs
Capsule summaries of important happenings in affairs of equipment and component manufacturers

INDUCTION MOTORS CORP, is adding a 
hysterises line of motors to its existing pro-

FRIEZ INSTRUMENT, div. of Bendix Avia
tion Corp., is now manufacturing, selling, and 
servicing on Magnesyn aircraft instruments.

duction of custom design motors. I 
application and growth of the tape 
business are responsible.

Expanded
> recorder

HARRIS-INTERTYPE CORP., manufactur
ers of equipment and supplies for the printing 
and publishing industry, purchased Gates Radio 
Co.

LOCKHEED'S 
a nuclear field 
atomic reactors 
power and heat.

GEORC.IA DIV. is 
by designing and

entering 
building

to be used as a source of

LOCKHEED MISSILE SYSTEMS DIV. has 
more than 50 scientists, engineers, and elec
tronic experts exploring the problems of send
ing and receiving radio and radar signals 
across the vast reaches of outer space.

INTERNATIONAL RESISTANCE CO. has 
added two new printed circuit laminates to its 
line: Fluoroply-P, -E. The former has a 
punchable XXXP phenolic base; the latter, an 
epoxy fibre glass board as the base.

PHILCO TECHREP DIV. has made avai)-
able the training facilities of its technological 
center to help meet the manpower shortage. 
Formerly these training facilities were avail
able only to Philco personnel.

ELECTRONIC ENGINEERING I O OF 
CALIF, has moved to 1601 E. Chestnut Ave, 
Santa Ana. Calif.

MYCALEX CORP. OF AMERICA. PACIFIC 
DIV., is now located at 2810S Glendale Blvd . 
Los Angeles 39. Calif.

STROMBERG-CARLSON has been awarded 
a Navy contract for $3.7-million for the pro
duction of test equipment in connection with 
TACAN. MID-WEST

FEDERAL TELECOMMUNICATION LABS, 
has occupied its new one-story, fully air-con
ditioned laboratories in San Fernando. Calif. 
The building offers 22,400 sq. ft. of floor space.

WESTINGHOUSE ELECTRIC CO. has es
tablished a microwave tube center at Ithaca. 
N. Y. The center will be located at 310 N. 
Aurora St., and will be headed by E. C. Okress.

8YNTHANE CORP, has relocated its Cleve
land sales office to 3597 Lee Rd.. Cleveland 20. 
Foster A. Hall is the District Sales Rep.

NON-LINEAR SYSTEMS. has
leased for production a completely new line 
of Transistorized Digital Multimeters.

GENERAL CERAMICS CORP, has expanded 
the facilities of its Memory Card Products 
Dept, and increased its technical staff to de
sign and manufacture complete magnetic core 
memory systems for custom applications.

AMPEREX ELECTRONIC CORP. has 
opened a Chicago regional office. Roger Gabbei 
will cover all the firm's business in the Chi-
cago area. Northwest 
Illinois.

Indiana, and Northeast

CONVAIR-ASTRONAUTICS has installed a 
huge centrifuge that can exert a force equal 
to 100 times the pull of gravity on test com
ponents of the Atlas intercontinental ballistic 
missile.

MARCONI INSTRUMENTS moved
from New York City to larger quarters at 111 
Cedar Lane. Englewood, N. J. Phone: 
LOwell 7-0607.

P. R. MALLORY A 
executive departments 
fices redesigned by

CO.. INC., has had the 
of its Indianapolis of- 
Peter Schladermundt

GENERAL ELECTRIC’S and cable

Assoc., New York industrial-design firm.

manufacturing facilities will be expanded at 
Oakland. Calif., by taking over the space now 
being occupied by the Industrial Control Dept.

CURTISS-WRIGHT CORP., INDUSTRIAL 
A SCIENTIFIC PRODUCTS DIV., has opened 
a new plant, located on New Jersey Route 
633, Quaker Bridge Rd., one-half mile east of

FORMICA CORP, has created a new North 
Central regional office which will be located in 
the American Cyanamid consolidated offices at 
3505 N. Kimball Ave.. Chicago. 111.

COHU ELECTRONICS. INC., has created a 
new research division which will be headed by 
Dr. Martin L. Klein. Laboratories for the 
new division will be at 14743 Lull St.. Van 
Nuys, Calif.

Route 1. Princeton, N. J. 
the development of their 
and testing product lines.

It will be used for 
ultrasonic cleaning

SHURE BROS.. has placed on the

TEXAS INSTRUMENTS INC. has appointed
Genesee Radio and Parts Co., Inc., 2550 Dela
ware Ave., Buffalo 16, N. Y.. as a new semi
conductor distributor.

market a new version of the Studio Dynetic 
photograph tone arm and cartridge designed 
for installations where space is limited. Model 
number is M12.

MAGNETIC RESEARCH CORP, has formed 
the Stablvolt Div. The new division is lo
cated at 200 Center St.. El Segundo. Calif.

MOTOROLA. INC., introduced a new sub
carrier system for "Selcal" signal transmis-

AMP INCORPORATED has changed the 
name of its Chemical A Dielectric Div. to

sion at the Airlines Electronics 
Committee I Aeronautical Radio, 
ing in San Francisco.

Engineering 
Inc ), meet-

FOREIGN
Capitron Div. It is located at 165 Park 
Elizabethtown, Pa.

St..

AVCO MANUFACTURING CORP has es
tablished a marketing department at its Re
search and Advanced Development Div. Robert 
D. Davis will administer the post.

BECKMAN INSTRUMENTS. LTD., a 
sidiary of the California firm, reports 
construction is well underway on its

sub- 
that

BECKMAN 
TEMS DIV.,

INSTRUMENTS. INC.. SYS-
has announced a digital pressure

$250.000 manufacturing plant at Glenrothes. 
Scotland.

recording system. The Model 5770 n designed 
for applications such as production testing of 
pressure switches.

EISLER TRANSFORMER CO.. INC., is the 
name of the wholly owned subsidiary of Eisler 
Engineering Co. The transformer subsidiary 
has just occupied a newly constructed plant 
at 16 N. Salem St., Dover, N. J.

PHILCO CORP. S. A., of Fribourg. Switzer
land, has concluded agreements with James N. 
Kirby Mfg. Pty. Ltd., of Camperdown, N.S.W., 
Australia, for the manufacture and distribu
tion of the full range of Philco appliances.

COLLINS RADIO CO. has received a $300,- 
600 order for microwave and wire line carrier 
systems for the Delta County Cooperative 
Telephone Co. in Colorado.

PHELPS DODGE COPPER PROD. CORP, 
installed the 230,000-volt low pressure, oil- 
filled cables serving the largest generator unit 
of the Niagara Mohawk-Power Corp., which 
was recently put into continuous operation at 
the C. R. Huntley Station near Buffalo. N. Y.

GEO. STEVENS MFG. CO.. INC., has ex
panded its coil winding machine sales pro
gram to include Puerto Rico, Cuba and all 
other Caribbean lands. Personal contact will 
be maintained by Benz Sales Co.. 3369 South
west 4th St., Miami 24, Fla.

ELECTRO PRECISION CORP, is the name 
of a new Arkansas company specializing in 
industrial control systems. John Hosemann 
will serve as first President of the firm which 
is located in Arkadelphia. Mr. Hosemann was 
formerly with the GE Aircraft Gas Turbine 
Div.

DATA-CONTROL SYSTEMS INC. has been 
formed to develop, manufacture, and sell equip
ments in the instrumentation field. Dr. Robert 
J. Jeffries. ISA President, will serve as the 
company’s first President. The office is lo
cated at 39 Rose St., Danbury, Conn.

ELECTRICAL PRODUCTS MFG. CO.. LTD.. 
Mt. Royal. Quebec, has received an exclusive 
license to manufacture and sell Du Mont TV 
receivers, phonographs, and radios in the 
Dominion of Canada. The firm occupies a re
cently completed, mechanized 100,000 sq. ft. 
plant at 5785 Pare St., Mt. Royal.

PACK ARD-BELL ELECTRONICS CORP, 
has acquired full rights to Aerotape, a new 
miniature, modular, airborne, magnetic tape 
recorder-reproducer.

GRI M.MAN AIRCRAFT ENGINEERING 
CORP, has been awarded an $86-million pro
duction contract for the F9F-8T Cougar fighter 
trainer and the WF-2 Tracer early warning 
aircraft.

MINNEAPOLIS. HONEYWELL REGULA
TOR CO. supplied the instrumentation for 
France’s huge plutonium extraction plant 
which is scheduled to be placed in full opera
tion this year.

HELIPOT DIV.. BECKMAN INSTRU
MENTS. INC., received a certificate of merit, 
marking completion of 550.000 man hours 
without a lost-time accident in the Newport 
Beach and Costa Mesa plants.

AMPEX CORP., developed a tape recording 
machine for General Electric Co. which will 
be used in the Atlas ICBM.

ELECTRONIC INDUSTRIES February 1958
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HERE S TRIMIT ... A NEW TYPE OF ADJUSTMENT POTENTIOMETER

FOR COMPUTERS, CONTROLS, COMMUNICATIONS. TEST EQUIPMENT

Compared with the average control-type single-turn rotary 

potentiometer, TRIMIT adjustment accuracy is a 33:1 improvement. 

TRIMIT provides 9000 of rotation instead of 270°. 

Easier repeatability, too.

TRIMIT geometry is a 6:1 to 12:1 improvement—you can mount 

12 units in a panel area of only 1 square inch. They fit flat against 

printed circuits, into tight corners, between components.

The screwdriver-adjusted TRIMIT settings are extremely stab/e. 

The screw-actuated mechanism is virtually 

immune to shock or vibration.

Write today for more information on TRIMIT.

Laboratories, Inc.

ORIGINATO* OF TRIMPOT® AND POTENTIOMETER INSTRUMENTS

Circle 12 on Inquiry Card, page 97 1»
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y BURN INC.

first in toroids, fiT

tASnRN DIVISION
10 PELHAM PARKWAY
PELHAM MANOR. NEW YORK

| PELHAM S-5000
' Mane division 

720 MISSION ST. 
SOUTH PASADENA, CALIF. 
RYAN 1-2841

UK« Uno (owels, crystal filters are synonymous with stability, perma
nence and reliability. With tho development of advanced production 

x techniques and circuitry by Burnell 1 Co., thoy offer vast potential in 
JI electronic communications, telemetry, and remote control applications.

Depending on band width and frequency, they may bo composed 
entirely of crystals, or in complex networks, combine quartz crystal 
elements with stabilized toroidal coils to produce tho desired band 
width and shape factor. Frequency has boon extended from low range 
io tho megacycle spectrum so that Burnell Crystal Filters now provide 
tho solution to myriad problems formerly insoluble with even the best 
of toroidal components.
Economical, standardized complex designs of lattice networks and 
their three terminal network derivatives preclude high developmental 
coots. Packaging encompasses a wide range In standard, miniature and 
«ub-miniaturo sizes with considerable latitude in permissive impedance 
range from required transistor usage to pentode operation. Whether 
your crystal filter is of standard design or calls for custom specifications, 
our facilities are at your disposal. Write for new Burnell Crystal Filter 
Bulletin, XT-455.
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INFRARED ENGINEERS say ny-

Engineers

ITV becoming

non-BBC

cated from smuggler.

CLEVELITE IS

6201 BARBERTON AVE

few

Circle 15 on Inquiry Card, page 97 ELECTRONIC INDUSTRIES 1958

MW tNGLAND 
CHICAGO AREA 
WEST COAST:

A S PETTIGREW A CO.. 62 U SALLE RO.. WEST HARTIORO. CONN 
PLASTIC TUBING SALES, 521S N RAVENSWOOD AVE.. CHICAGO 
IRV. M COCHRANE CO, 406 S. ALVARADO ST, LOS ANGELES

frared 
clothed'

dependent Television, 
stations.

on filters to eliminate this diffi
culty.

MISSILE ENGINEERS

familiar ab- 
two distinct 
S. it is In
or closed-

needle-sized hole drilled through 
the gem, they are testing mate
rials at pressures as great as 450,
000 lbs. to the square inch.

UNAFFECTED BY OILS and SOLVENTS 

MECHANICALLY and STRUCTURALLY STRONG 

EASILY PUNCHED and MACHINED 

AVAILABLE IN DIAMETERS 
. .. from 090" to 8.000" . .. 
and in WALL THICKNESSES 
. .. from .0075" to .250" ...

Ion is invisible to infrared 
tors. Objections have been 
that public demonstrations

You will be pleased at the low prices .. . write tor your copy of our lastest Clevelitc brochure.

circuit: in England it means In-

COMPANY
CLEVELAND 2, OHIO

techniques have

• THE

CLEVELAND CONTAINER

ELECTRONIC COMPUTER was 
diverted from its pursuit of math
ematical solutions long enough to 
play the part of flutist in a Christ
mas musical recital. Bendix engi
neers recorded the score on the 
magnetic drum of one of their 
G-15 computers and installed a 
sound amplifier to pick up the 
harmonized electronic tones.

detec- 
raised 
of in-

“un-

PLANTS ANO SALE'S OFFICES:
CMCA08 • OCTAOn • MEMPHIS • PI »MOUT» WH • MOtHWUNtl N V - MM

Rrpmantativ»*:
NEW TORÀ AMA- R 1 MURRAY, «64 CENTRAL AVE. LAST ORANGE N J.

HIGH-PRESSURE TESTS are be
ing conducted by Government 
scientists inside a flawless 7% 
carat diamond that was confis-

Visit our Exhibit =2319, Radio Engineering Show 
Coliseum, New York City, March 24-27

found a new use for the old bro
mide—Bromo-Seltzer. The prob
lem was to delay the operation of 
electronic markers used to locate 
instrument housings ejected from 
missiles just before crashing. The 
engineers found that Bromo
Seltzer, packed around electrical 
wires, delays completion of the

breviation, but it has 
meanings. In the V 
dustrial Television.

CLEVELITE* HAS high heat resistance . 
over 250 r continuous

GOOD DIELECTRIC STRENGTH, 
150 v p m wall 

LOW MOISTURE ABSORPTION 

NON TRACKING and INSULATION RESISTANCE

electronic circuit for the 
minutes desired.

(Continued on page 28 >

PHENOLIC TUBING
has the Electrical and Physical Features you need 

for COIL FORMS, COLLARS, BUSHINGS, SPACERS. CORES

some of the subjects, 
are seriously at work

TOP MANAGEMENT of I . S. 
and Canadian companies got an 
average 5.1% raise last year, com
pared w’ith a 5.9% increase in 
1956.



NEW HIGH RELIABILITY

IN ELECTROLYTIC CAPACITORS!

computer equipments,

ELECTROLYTICS

currents.

Circle 16 on Inquiry Card, page 97

have a life expectancy of at least 10 

years when operated within their

in many other
similar applications. Type TR capacitors are 
available in ratings from 3 to 450 volts D.C.

The Type TR is well suited for use in com
munication systems; in all types of electronic 
industrial controls, laboratory test instruments.

These new dry electrolytic capacitors are 
especially built for applications that require 
an extremely high level of reliability over long 
periods of time.
Sangamo Type TR capacitors are designed to 
operate in a temperature range from —20 C 
to +85 C.

The use of high purity aluminum foil assures lower leakage 
current, and a highly effective end seal gives these capacitors 
unusually long operating life provided they are operated 
within their ratings.

Engineering Bulletin TSC 119 gives full information.
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Computers

Solid state switching
Communications j

Instrumentation \ Power applies

Gauges

Flashers

Audio amplifiers
Servo systems

Fuel injection

Ignition

Data processing . . Regulators

Oscillators . Converters

Machine control
Ultrasonics

I

Wherever you require high power, consider

DELCO HIGH POWER TRANSISTORS
Thousands of Delco high power germanium transistors are 
produced daily as engineers find new applications for them. 
In switching, regulation, or power supplies—in almost any 
circuit that requires high power—Delco transistors are adding 
new meaning to compactness, long life and reliability.

All Delco transistors are 13-ampere types and, as a family, 
they offer a collector voltage range from 40 to 100 volts. Each 
is-characterized by uniformly low saturation resistance and

DELCO RADIO
24 Circle 17 on Inquiry Card, page 97

high gain at high current levels. Normalizing insures their 
fine performance and uniformity regardless of age. Also 
important—all Delco transistors are in volume production 
and readily available at moderate cost.

For complete data contact us at Kokomo. Indiana or at 
one of our conveniently located offices in Newark, New Jersey 
or Santa Monica, C alifornia. Engineering and application 
assistance is yours for the asking.

DIVISION OF GENERAL MOTORS, KOKOMO. INDIANA

ELECTRONIC INDUSTRIES * February 1958





What happens to soldered joints

¡mtimony in solder

Push temperature down and
without

18 F,

tin content has

Circle 19 on Inquiry Card, page 97

lead’s strength goes up — 
major loss in ductility.

Not so with tin. Below

Increasing the lead content 
lowers the temperature at which 
joints retain good ductility. But 
strength does not increase as 
rapidly as temperatures go down.

little effect on ductility. Beyond 
that, the loss in ductility (and in 
impact and fatigue resistance) 
that occurs as temperatures go be
low —18 F should be considered.

in the 40 to 70% tin range, is 
based on investigations showing 
that antimony inhibits allotropic 
change in tin as the thermometer

Allotropic change in tin may 
be inhibited with antimony

For makers of aircraft, missile 
and arctic electronic equipment, 
and for others whose products 
meet with extreme low tempera
tures, a recent proposed change

tin may suffer allotropic trans
formation. Gets brittle. Changes 
color.

Recent “Dutch Boy” research 
shows, as you might expect, that 
lead-tin solders tend to split this 
difference in rough proportion.

A 50-50 solder, for example, 
yields joints with higher tensiles 
at —75 F than at room tempera
ture. But it’s more brittle. At 
—75CF the joined metals still 
fail before the joint. Further 
down the temperature scale, 
joints fail first.

“Dutch Boy” solder specialists tell 
how to make sure they hold when cold

Your "Dutch Boy” Solder spe
cialist is well informed on this 
and other frontier areas of solder 
technology now under investiga
tion at National Lead Labora
tories and elsewhere. Use his 
specialized knowledge freely. Or 
write National Lead Company, 
111 Broadway, New York 6, N. Y.

ELECTRONIC INDUSTRIES « February 1958

STORM-DETECTING 
RADAR

SOLDER AND FLUXES



TEI EPHONE TYPES — A 
highly specialized line 
of vacuum and gas filled 
type« in both the 300 
and 400 aeries.

Specialists in special purpose tubes
THYRATRONS An ex
tensive line of thyra
trons for use aa grid 
control rectifiers, relays 
and noise generators. 
Inverse voltage ranges 
from 100 to 5,000 volts. 
Sizes from subminia
tures to ST 16 bulbs. 
Filamentary aa well as 
hot and cold cathode 
typos are available.

RECTIFIERS -Roth vac
uum and gas filled tube« 
with peak inverse volt
age ratings from 200 to 
15,000 volts. Included 
are lubes with special 
features such an faat 
warm-up, cold cath- 
odea, clipper service rat • 
inga and rugged con- 
atruction.

VOLTAGE REGULATOR ANO 
REFERENCE TUBES-Gaa 
filled tubes designed to 
specific voltages for reg
ulating email currents. 
Also used to make avail
able etable reference 
voltages for high current 
supplies. Sizee from sub- 
miniatures to bantam«, 
including many reliable, 
ruggedized typee.

TWIN POWER TRIODES 
—The most complete 
line of high current twin 
power triodes devel
oped especially for reg
ulated power supply 
usage. Current and 
power ranges up to 800 
milliamperes and 60 
watts respectively, in
cluded are rugged types 
in both low and medium 
mu construction.

Chatham research and development 
has produced many new tube types 
that have become industry standards. 
]f you have a special purpose tube 
problem, Chatham experience can 
help you find the solution.

HYDROGENTHYRATRONS 
— Used primarily as 
switching tube« in line 
type radar modulators, 
these tubes permit ac
curate control of high 
energy pulsea. Size« 
from miniatures to the 
VC 1257. Peak pulse 
power ranges from 10 
kilowatts to 33 mega
watts.

CHATHAM ELECTRONICS Division of TUNG-SOL ELECTRIC INC.
General Office and Plant: Livingston, New Jersey 
SALES OFFICES: CHICAGO, DALLAS, LIVINGSTON, LOS ANGELES
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KLEIN numerals identify numerals

.oov-

preparing

standing principi
than relying on pat formula

JI rite for full information

FREE POCKET TOOL GUIDE

ASK YOUR SUPPLIER

local

Circle 21 on Inquiry Card, page 97 ELECTRONIC INDUSTRIES

rather
I. Only

a tremendous 
telephone bills

100 year« of tervic* la 
linemen, electrician* 
and industry it bark of 
this new Pocket Tool 
Guide No 100 A copy 
will bn tent you on re
quest without obliga-

208-6C lon<i nose shear cuHmn 
plier. A 6'A-inch long note pilei 
with shrar blades. Point of nose 
'/U-fnch diameter. Coil spring keeps 
|awt open ready for use.

LONG NOSE
SHEAR CUTTING PLIERS

207-5C shear cutting oblique plier 5 Vi 
inches long. Coil spring keeps jaws 
aparl ready for us*.

BELL LABS has developed a new 
device that can read hand-written

ing extended calls 
charge.

BRITISH PHONE subscribers are 
benefiting from the advanced tech
nical skills but backward clerical 
practices of the British phone sys
tem. The new automatic dialing 
equipment makes it possible to 
dial numbers considerably distant, 
but the automatic accounting 
equipment has not yet been in
stalled to register the tolls. So in 
many areas subscribers are mak-

“A( ADEMIC ATROPHY" was the 
title hung on electrical engineer
ing curriculums at a recent meet
ing at M.LT. Dr. Gordon Brown 
called for a concerted action to 
throw’ away the “handbook” ap
proach, to concentrate on under-

Regular cutters at the nose give added 
usefulness and convenience. T he shear 
blade is easily replaceable. Plier never 
needs sharpening.

“MACHINE - PH KEI)” JI RIES 
will be the next field of application 
for electronic processing. IBM has 
designed a machine that will select 
eight jury panels of 275 names 
each in twenty minutes. The proc
ess formerly took two days. The 
machine went into operation last 
month at the Bergen City (N. J.) 
Courthouse in Hackensack. N. J. 
It even addresses subpoenas to 
the persons whose names are se
lected for the panels.

2086NC Similar in design Io 
208 6C but reverse side designed 
to pul n positive 3i»-inch hook on 
the end of a resistor wire. Smooth 
one-motion operation saves pro
duction lime on every television or 
radio set

as they are being written. First 
application will be to the phone 
company’s problem of handling 
long distance tickets. Each ticket 
contains 20 to 30 hand-written 
characters, and approximately 
two billion of these tickets are 
processed each year. Picking up 
this information by machine 
rather than by human eye will be

Foreign Distributor: 

International Standard Electric Corp. 

New York

Here is the greatest advance in oblique 
cutters. This new Klein tool w ith shear 
blades is ideal for cutting hard wire such 
as tungsten filament or dead soft wire. 
Also recommended for cutting small 
bundles of wire. The shearing action 
assures easy, positive cutting at all times.

in this way, he said, can engineers 
be made capable of contributing 
to each new development as it 
comes along.

This plier is supplied with a coil 
spring to keep the handles in open posi
tion. Can also be had with Plastisol 
dipped handles if desired.

Mathias KLEIN ! & Sons
7200 McCORMICK ROAD • CHICAGO 45. ILLINOIS
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Letters
to the Editor

Career Conference'

See Them All al The I. R. E. Show
thought you might be in

and I

Cleveland

indicate fields of interest and

other

school:

Model 6898 Model 6899

enter?

Write for Literature.

I‘age 3G )

Circle 23 on Inquiry Card, page 97 ELECTRONIC INDUSTRIES

Mode! 6006 Laboratory 
Standard Power Amplifier

Model 6700 Portable 
Logarithmic Translator

ques-
The

given the 
Electronic 
My copy 
scheduled

quently, I 
terested in 
November 
Industries

Some Sales 
Territories Still Ope

Model 6700R Rack-mounted 
Logarithmic Translator

Page
Page

ally compose the panel:

Engineers;” 
in Engineering

Model 6100 
Portable Preamplifi

the names in their pro-

dents are informed, given cards with 
personal data questions and space to

Model 6100 
Laboratory Standard

Microphone

many suburbs. Stu

Cleveland Technical Societies 
I (44 member Societies) has

tions which they

Pattern for Success.”
Is Engineering Training

arrived just before the

Model 6000 
Transistor Decode Ampliti

Model 6100R 
Rock-mounted Preamplifi«

ELECTRO-VOICE, INC
Buchanan, Michigan

The :
Council

the special use 
1957 issue of 
and Tele-Tech.

for many years conducted an annual 
“Career Conference on Engineering 
and Science for High School Stu
dents.” It has had the support and 
assistance of school authorities in

“Distribution of 
“Too Many Fail 
Courses

(Continued on

The work is an important one for 
the engineering profession and the 
CTSC plus its fine, active members 
are certainly doing a wonderful thing. 
But where does Electronic Industries

schools do this. On the scheduled 
night, a panel meets with the stu
dents, their parents and teachers at 
the school.

The program enclosed explains most 
of the system I believe. Of course, to 
divide the work, other people gener-

gram reveal only those attending the 
session at Rocky River High School. 
Some do serve at other schools, but 
seldom can one get at all. Without 
growing “expansive”—W. C. Brown 
listed as counselor in Electrical En
gineering is President of the Cleve
land Engineering Society this year, 
and Colin Carmichael is Editor of 
Machine Design Magazine. He was 
the overall coordinator of this group. 
Ray Stanish, Thompson Products, 
Inc., is Chairman of the Committee 
on Educational and Vocational Guid-

Editor, Electronic Industries:
Editors seem frequently to be anx 

ious about the uses to which article: 
in their magazine are given. Conse

Right for the Individual.”
Page 107—Professional Opportu

nities—
“Engineer Shortage Continues, 
White House Aide Warns;”

March 24, 25, 26, 27. New York City
1 V now offers laboratory and production instru
ments, designed to meet internal needs or on con
tra«, tual development assignments. Proven in use, 
all production is laboratory built and tested. Cus
tomizing serviie available for your special needs.

NOW!
You Can Buy the Instruments 

Created to Produce Shcfayfacc 
. Equipment !



Cannon offers you more than 18 different basic

CANNON ELECTRIC CO.. 3208 Humboldt St. Lo* Angele* 
31, California. Factories in Lo* Angeles. Salem, Mas* 
Toronto Can., London, Eng., Melbourne.
Austl. Manufacturing licensees in Paris and M qj
Tokyo. Representatives and distributors in 
all principal cities. Please refer to Dept 201

For an interesting discussion of the broad subject of “Reliability,’' write 
for Cannon Bulletin R-l.

For reliability in your rack-panel-chassis connectors... connect with 
Cannon! Write for Bulletin DP-10 and DP-101 Supplement.

Circle 24 on 
Inquiry Card, 

page 97

WHERE RELIABILITY 
IS THE 5™ DIMENSION

nu ' .... * i' df . gned with ,il'the latest featurd» HnKM||u

accurate alignment easy mating proper connection and 
sealing where desired ' •

'^r 
Select the connector you want in standard, miniature, or $ub-minia<^ 
ture sizes... for standard circuitry or printed circuitry. Up to 156 con
tacts ... and a great number of combinations of contacts for control, I 
audio, thermocouple, co ax, twin-ax, and pneumatic connections. In 
single nr double gang. Some with shells, some without... all ruggedly 
constructed to take the many “in" and “out" operations of rack, panel, 
chassis, and sub-assembly applications. Special moisture-proof types.
Standby units featuring gold plated contacts to withstand deteriora
tion and corrosion.

RELIABLE
Rack-Panel-ChassiS Connectors 

for RAPID DISCONNECT 
Faster Inspection...Faster Testing...

Faster Servicing...Maximum Interchangeability



f

9

f SYSTEMS

The Customer is Always Right!
■ * '

e

Whether you're one of the more than 50,000 
radio-electronics engineers who will attend this year's 

convention and show or one of the 800-plus 
exhibitors, you made this what it is today. It's big ... 

but just big enough to bring you all that's new in 
radio-electronics research and development!

MARCH 24-27

THE IRE NATIONAL CONVENTION
r

’’^CTioh

cÔmponenT 
PARTS

Waldorf-Astoria Hotel 
and The Radio Engineering Show 

Coliseum 

New York City

REGISTRATION: IRE Members
Non-members

$1.00
$3.00

THE INSTITUTE OF RADIO ENGINEERS 1 East 79th Street, New York 21, N.Y.
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Engineered by Tinnerman

saves space in missile

he'll have SpeedTinnerman representative

CANADA: Diaim Fisttien IM. Iiailti:. OiUti GREAT BRITAIN: Smarts Aittciuoiin Iti. Infinsi, Wain FIANCE Siar*«s !LJm Salma it litksckiM, Suntan (St>ti). CEtMtNt Uuim Gali taM, ttmiirt

Circle 26 on Inquiry Card, pagi 97

Nut ideas to help you make an even better prod
uct, at lower cost. You’ll find him listed in all 
major telephone directories. Or write to:

ELECTRONIC INDUSTRIES * February 1958

Tiny transistors that trigger the controls on a mis
sile or supervise the sequencing on a jet engine are 
now pluggid into pea-size Tinnerman Speed Clips.

A thumb-push locks these front-mounting 
tubular Speed Clips into punched holes in circuit 
panels. There’s no soldering or riveting, no need 
for special tools. Spring-steel fingers hold tight; 
assure a vibration-free assembly. The fully encaged 
transistor is provided with excellent heat dissipa
tion and can be readily removed for servicing. The 
Speed ( lips can be reused over and over again.

Tinnerman Speed Nut" Brand Fasteners can 
save time and money on your production line, 
too, whether you require a specially engineered 
fastener or select one of the 9000 variations of 
existing designs. Speed Nuts are easy to use, 
can be applied quickly anywhere along your 
production line, assuring quality, vibration-proof 
attachments at low cost.

Discuss your fastening needs with your



design.
• D.C. Polarity Reversing Switch

Banana-type leads for low contact resistance at jacks

vou want it?
• ' X 3« or X 10s

Reads from .1 ohm (4.4 ohm center scale) to 100 
megohms; four ranges.

Molded circuit panel for instant component 
replacement.

Triplett Electrical Instrument Co. 
Bluffton, Ohio

Models 630-APL and 630-A feature */2% resistors for 
greater accuracy; long mirrored scales to eliminate 
parallax in reading.

TWO NEW VOLT-OHM 
MILLIAMMETERS

Both new testers — with the popular continued Models 
630 and 630-A—offer these proved Triplett advantages:
• One switch will select any range; minimizes chance of 

incorrect settings and burnouts.

Now the Triplett Mighty Nine 
Has Expanded to A Line of 11 
VOMs Tailored to Meet Your 
Preference, Purse or Purpose. 
Only Triplett Offers So Com
plete A Variety.
With the new 630-PL and 
630-APL you get these im
portant new features:
• Voltage scales for those 

who want ranges reading 
by 10’s (2.5-10-50-250- 
1000-5000).

• Instant-vision, wider 
spread scales; streamlined 
case, handsome modem

• 5 to 500,000 Cycles per second frequency response in 
A.C. measurements.

• 5000 ohms per volt sensitivity in AC. ranges; 20.000 
ohms per volt D C.

Triplett Models 630 and 
630-A read volts 0-3-12-60- 
300-1200-6000); or Triplett 
New Models 630-PL and 
630-APL reading 2.5-10-50- 
250-1000-5000.
Choose your preference in 
range reading.
MODELEN-PL DealerNettM M 

MODEL «M-APL. Dealer Nat »M .M 
MOOELEM............ Dealer Net M4.M 
Mobil EM-A.... Dealer Net SM.M

Only Triplett offers 11 
VOM’s — a line complete 
enough to give you exactly 
what you want.

two I

Triplett Model 630-A

666-R625-NA630-NA 666-HH630-T630-A



SPERRY 2K SERIES KLYSTRONS COVER

lineIn wide use in the laboratory and on the production

SPECIFICATIONS2K42 OPERATING

SPECIFICATIONS2K43 OPERATING

25 to 50 me

2K25 OPERATING SPECIFICATIONS

ELECTRONIC TUBE DIVISION

GYROSCOPE COMPANY

BROOKLYN Cl FVFLAND

Circle 28 on Inquiry Card, page 97Circle 27 on Inquiry Card, page 97

FREQUENCY

BEAM VOLTAGE 

BEAM CURRENT 

HEATER VOLTAGE 

OUTPUT POWER 

ELECTRONIC TUNING 
BANDWIDTH

3,300 to 4.200 me
300 to 1.250 v
6 to 50 ma
6 3v
30 to 1.450 mw

4 200 to 5,700 me 
500 to 1.250 V
12 to 50 ma
6 3 v
0 25 to 1 25 w

8.500 to 9.660 me
300 v
32 ma
6.3 v
3 to 20 mw

Continuous frequency range 
from 2660 to 10,300 me

W rite or phone the nearest Sperry district office for more 
details on these and other Sperry Klystrons.

FREQUENCY
BEAM VOLTAGE
BEAM CURRENT 

HEATER VOLTAGE 

OUTPUT POWER 

ELECTRONIC TUNING
BANDWIDTH

FREQUENCY
BEAM VOLTAGE
BEAM CURRENT 

HEATER VOLTAGE 
OUTPUT POWER 

ELECTRONIC TUNING
BANDWIDTH

SAN FRANCISCO • SEATTLE
COMPANY OF CANADA,

NEW ORLEANS .
IN CANADA- SPERRY GY

LTD.. MONTREAL, Q

Especially suited for use in laboratory test equipment, as 
signal generators and bench oscillators, the 2K tubes are also 
used in production line testing and in radar equipment. Design 
features include integral cavity and tuner, convenient modula
tion. simple single screw tuning and extra-rugged construction 
for long service life.

10 to 70 me

2K39 OPERATING SPECIFICATIONS

20 to 40 me

2,660 to 3,310 me
300 to 1,250 v
15 to 60 ma

7,500 to 10,300 n c
500 to 1,250 v
12 to 35 ma
6 3v
0.25 to 1 w

FREQUENCY 

BEAM VOLTAGE 

BEAM CURRENT 

HEATER VOLTAGE 

OUTPUT POWER 

ELECTRONIC TUNING 
BANDWIDTH

FREQUENCY 

BEAM VOLTAGE 

BEAM CURRENT 

HEATER VOLTAGE 

OUTPUT POWER 

ELECTRONIC TUNING 
BANDWIDTH

5,700 to 7,500 me
500 to 1,250 v
14 to 54 ma
6.3 v
50 to 1,025 mw

• 2M1
OPERATING

SPECIFICATIONS

FREQUENCY 

BEAM VOLTAGE 

BEAM CURRENT 

HEATER VOLTAGE 

OUTPUT POWER 

ELECTRONIC TUNING
BANDWIDTH



design.
D.C. Polarity Reversing Switch.

Banana-type leads for low contact resistance at jacks

53 Years of Experience

• Models 630-APL and 630-A feature Vi % resistors for 
greater accuracy; long mirrored scales to eliminate 
parallax in reading.

Reads from .1 ohm (4.4 ohm center scale) to 100 
megohms; four ranges.

Molded circuit panel for instant component 
replacement.

Triplett Electrical Instrument Co. 
Bluffton, Ohio

Only Triplett offers 11 
VOM’s — a line complete 
enough to give you exactly 
what you want.

Both new testers — with the popular continued Models 
630 and 630-A—offer these proved Triplett advantages:
• One switch will select any range; minimizes chance of 

incorrect settings and burnouts.

TWO NEW VOLT-OHM 
MILLIAMMETERS

MODELBN-PL.. Dealer Net *44 .M 
MODELCM-APL Dealer Net SM M 
MODELtM.............Dealer Net «44.M 
MObELtia-A.. Dealer NettM.W

how do you want it?

Now the Triplett Mighty Nine 
Has Expanded to A Line of 11 
VOMs Tailored to Meet Your 
Preference,Purse or Purpose. 
Only Triplett Offers So Com
plete A Variety.
With the new 630-PL and 
630-APL you get these im
portant new features:
» Voltage scales for those 

who want ranges reading 
by 10’s (2.5-10-50-250- 
1000-5000).

• Instant-vision, wider 
spread scales; streamlined 
case, handsome modern

5 to 500,000 Cycles per second frequency response in 
A.C. measurements.
5000 ohms per volt sensitivity in A.C. ranges; 20,000 
ohms per volt D.C.

Triplett Models 630 and 
630-A read volts 0-3-12 60 
300-1200 6000>; or Triplett 
New Models 630-PL and 
630-APL reading 2.5-10-50- 
250-1000-5000.
Choose your preference in 
range reading.

two !

625-NA 666-R630-NA 666-HH630-T630-A



SPERRY 2K SERIES KLYSTRONS COVER

In wide use in the laboratory and on the production line

2K42 OPERATING SPECIFICATIONS

2K43 OPERATING SPECIFICATIONS

25 to 50 me

2K25 OPERATING SPECIFICATIONS

ELECTRONIC TUBE DIVISION

SWOSCOPE COMMHr

NEW ORLEANS LOS ANGELES

Circle 27 on Inquiry Card page 97 Circle 28 on Inquiry Card, page 97

3.300 to 4.200 me
300 to 1.250 V
6 to 50 ma
6 3v
30 to 1.450 mw

8.500 to 9.660 me
300 v
32 ma
6 3v
3 to 20 mw

FREQUENCY
BEAM VOLTAGE
BEAM CURRENT 

HEATER VOLTAGE 

OUTPUT POWER 

ELECTRONIC TUNING
BANDWIDTH

FREQUENCY
BEAM VOLTAGE
BEAM CURRENT 

HEATER VOLTAGE 

OUTPUT POWER 

ELECTRONIC TUNING
BANDWIDTH

Continuous frequency range 
from 2660 to 10,300 me

4.200 to 5.700 me
500 to 1,250 V
12 to 50 ma
6 J v
0 25 to 1 25 w

FREQUENCY

BEAM VOLTAGE 

BEAM CURRENT 

HEATER VOLTAGE 

OUTPUT POWER 

ELECTRONIC TUNING 
BANDWIDTH

Especially suited for use in laboratory test equipment, as 
signal generators and bench oscillators, the 2K tubes are also 
used in production line testing and in radar equipment. Design 
features include integral cavity and tuner, convenient modula
tion. simple single-screw tuning and extra-rugged construction 
for long service hie.

IN CANADA: SPERRY GYROSCOPE 
LTD., MONTREAL, QUEBEC.

50 to 1,025 mw

10 to 70 me

2K39 OPERATING SPECIFICATIONS

20 to 40 me

7,500 to 10,300 nc
500 to 1,250 v
12 to 35 ma

2.660 to 3,310 me
300 to 1,250 V 
15 to 60 ma
6.3 v
0 02 to 2.75 w

FREQUENCY 

BEAM VOLTAGE 

BEAM CURRENT 

HEATER VOLTAGE 

OUTPUT POWER 

ELECTRONIC TUNING 
BANDWIDTH

FREQUENCY 

BEAM VOLTAGE 

BEAM CURRENT 

HEATER VOLTAGE 

OUTPUT POWER 

ELECTRONIC TUNING 
BANDWIDTH

FREQUENCY 

BEAM VOLTAGE 

BEAM CURRENT 

HEATER VOLTAGE 

OUTPUT POWER 

ELECTRONIC TUNING
BANDWIDTH

2K41 . 
OPERATING 

SPECIFICATIONS

5,700 to 7,500 me
500 to 1,250 v
14 to 54 ma



REDUCE INSER Letters 
to the Editor

NEW
— MIDGET

FERRITE
ISOLATOR

TUAI SIZE SHOWN 
ODEL W177-16-2

MAXIMUM FREQUENCY STABILITY 
WHERE SPACE IS LIMITED...
A high power unit of exceptionally small size 
and weight, this newest Kearfott product is the 
answer to microwave circuitry applications 
where space is limited.

IMPORTANT FEATURES:
BROAD FREQUENCY RANGE-from 8.5 to 9.6 KMC
HIGH ISOLATION-Minimum of 15 DB
INSERTION LOSS-Only 1.0 DB Maximum
SMALL SIZE-1.000" deep x 2.100" high x

2.400" high
POWER-Average 200 Watts
TEMPERATURE-AMB- 150‘C
PRICE—$ 135.00 each f.o.b., Van Nuys, Calif.

Quantity prices on request
DELIVERY-from stock

OTHER STANDARD Ferrite Isolators and Duplexers 
in a wide range of sizes and band widths are 
available plus facilities to produce special 
configurations if desired. Our sales engineers 
can help you.

earfott COMPANY, INC.

K
 MICROWAVE DEPARTMENT

DEPT. 13-B, 14344 OXNARD ST. • VAN NUYS, CALIF.

SALES OFFICES:
Eastern Office: 
1378 Main Ave. 
Clifton, N.J. 
Midwest Office: 
188 W. Randolph St. 
Chicago, III.
South Central Office: 
6115 Denton Drive 
Dallas, Texas 
Northwest Area Office: 
530 University Ave. 
Palo Alto, Calif.

“Government Opens Tests to Col
lege Juniors.”

Page 108 -“The New E, E. Looks 
at Industry,” by Mr. M. S. Old- 
acre, Dr. John 1). Ryder, and Dr. 
S. Reid Warren, Jr.

The data was shown other coun
selors and panel members, and indi
cated to the Electrical Group. Some 
was used in answering questions. 
Many came afterward and looked, 
took notes or said they would look up 
some of the information themselves. 
Fortunately, the arrival of Electronic 
Industries was most appropriate and 
timely, and the data was helpful, 
factual and well presented. I am sure 
that my one copy gave—through its 
use—sufficient to warm the cockles of 
the heart of any “hard boiled" editor 
and his authors and the financial 
backers of the magazine.

Sorry to talk so long but I did 
think you might want to know what n 
good thing the CTSC is and how well 
E. I. assisted. (Then of course there 
was lots more in the issue I haven't 
mentioned about work, products, etc.). 
Then, too, how can one put on the 
little line on your check-up card, what 
I have tried to indicate in these many 
pages?

Thanks for your help.
Harold I). Seilstad 
Cdr. U. S. C. G.

2022 Belle Ave., 
Lakewood 7, Ohio

"Youth Programs"
Editor, Electronic Industries:

I have just read your article en
titled “ ‘Sputnik’—Guide for the 
U. S.!” in November Electronic In
dustries in which you enumerate 
several organizations for the ad
vancement of science and engineering 
education.

There is now in existence an organ
ization in every state and nearly 
every county of our nation sponsored 
by our national government and paid 
for in part by tax dollars which 
could, with very little additional ef
fort, be made to fulfill your expressed 
desires. This organization is the 4-H 
Club. It is at present an agricultural- 
minded organization for boys and 
girls over 10 and under 21.

I believe if you investigate suffi
ciently you will be impressed at its 
past performance and its future pos
sibilities.

Howard M. Fuller 
928 East St.,
East Mansfield, Mass.
Ed. note'. We’re investigating !

(Continued on Page 141)
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Make Philco your prime source of information for all transistor applications.

Typicol Collector Chorocteritfict
In Saturation Ragion

4 5 ma- 
.4.0 mn- 

-3.5 ma; 
-3.0 ma-

Writ« to Lansdale Tube Company, Civilian of Philco Corporation 
Lansdale, Pa., Depl. El-258

The new Philco 2N462 features high current (200ma), high gain 
(typical beta 45 in each direction), high voltage (40v), low saturation 
voltage—with controlled turn-on and turn-off times.

200

180

160

140

This transistor represents a new concept in semiconductor electronics 
and is available in production quantities. Emitter and collector are 
completely interchangeable. Performance characteristics meet the 
same specifications in either direction of current flow.

Perhaps this new transistor can help solve a specific design problem 
for you. Our engineers cordially invite your inquiries.

Outstanding Transistor Performance 
With Current Flow IN EITHER DIRECTION!

This revolutionary new transistor is exceptionally well suited to 
complementing circuitry, and for use in circuits where reversing the 
direction of the controlled current is desirable. The 2N462 has 
been used successfully in computers, communications equipment, 
multiplexing devices, and for bi-directional switching and phase 
detection systems.

PHILCO JN462

Bilateral alloy junction 
BNP transistor with con
trolled pulse response 
(Shown greatly enlarged i

0.05 0.1 0.15 0.2-0.25-0.3 0.35-0.4 0.45-0.5

COLLECTOR VOLTAGE. V™ IN VOLTS

PHILCO CORPORATION 
LANSDALE TUBE COMPANY DIVISION 

LANSDALE, PENNSYLVANIA

FIRST FROM PHILCO 
New Bilateral Transistor!





smi *t

Now! A West Coast Office
For Immediate Service

797 ,1
MAX

± 010
203 ^

687 
MAX 
_L 

218 
MAX

± 005 
1 000 125 ±005

062 REF.

1 218 MM 096 1 005 01*. 
2 MTG HOLES

OTHER MOUNTING ANO HEADER STYLES AVAILABLE

BY THE NEW POWRMITE
Fil tors new and greatly advanced micro-miniature relay.

Filters, the leading specialists in the development and manufacture of sub-miniature 
relays is proud to announce the addition of the new Powrmite micro-miniature relay to its 
existing line of traditionally outstanding relays.

In every field of achievement there is always one leader. In relays with highest available 
reliability the leader is Filtors, Incorporated. All of the experience and know how gained in 
attaining its position of leadership have gone into making Filtors new Powrmite micro
miniature relay truly reliable—again the leader in a field of many.

MICRO MINIATURE SPECIFICATIONS
AMBIENT TEMPERATURE RANGE 
DIELECTRIC STRENGTH 
INSULATION RESISTANCE 
CONTACT ARRANGEMENT
CONTACT RATING. . . . . . . . . . . . . . . . . .  
SHOCK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
VIBRATION

PICK UP TIME

RELEASE TIME 
NOMINAL COIL VOLTAGE 
COIL RESISTANCE
ALTITUDE. . . . . . . . . . . . . . .
DUTY . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PICKUP. . . . . . . . . . . . . . . . . . . . . . . . . .

65‘C. TO rl25’C.
1000 VOLTS. (750 VOLTS BETWEEN OPEN CONTACTS).
10.000 MEGOHMS MINIMUM AT 25"C.
2C (2 POLE DOUBLE THROW).
2 AMPS RESISTIVE AT 28 VOLTS DC OR DRY CIRCUITS.
50 Gs 11 MILLISECONDS.

. . . . 10-55 CPS AT .06 AMPLITUDE.
55 - 2000 CPS AT 20 G

. 7 MILLISECONDS MAXIMUM AT NOMINAL COIL.
VOLTAGE, 25’C. TEMPERATURE.
7 MILLISECONDS MAXIMUM.

. . . . 26.5 VOLTS DC.
550 OHMS —10% AT 25'C.

. . . . 70,000 FEET.
CONTINUOUS.
RELAY SHALL PICK UP WHEN COIL VOLTAGE IS 
18 VOLTS DC OR LESS OVER THE AMBIENT 
TEMPERATURE RANGE.

Leading manufacturers of hermetically sealed micro and sub-miniature relays.

Main office and plant: Port Washington, N. Y., POrt Washington 7-8220 
West coast office: 13273 Ventura Blvd., Studio City, Cal., STanley 3-2770

ELECTRONIC INDUSTRIES • February 1958 Circle 31 on Inquiry Card, page 97



Books

from

42nd St.

and power amplifier
and

waveform and net-

Cirde 32 on Inquiry Card, page 97 ELECTRONIC INDUSTRIES

to such topics 
servomechanism

ellite compels u> 
Soviet scientists,

4 yf. M. & M. Tradema rk
*du Pont Trademark

For prompt service, contact one of The Garlock Packing 
Company’s 30 sales offices and warehouses throughout 
the U.S. and Canada, or write

Numerous dia 
photographs an

as computer 
techniques ar 
work analysis

United States Gasket Company
Camden 1, New Jersey

This handbook gives the fundamen
tals and data to aid in the design of 
all types of electronic equipment. It 
presents both the theoretical aspects 
of the subject and detailed practical 
design information, including techni
cal discussions, design examples, and 
graphical and tabular data that may 
be used in design work.

The entire electronic field is covered 
in 23 big sections ranging from vac
uum tube fundamentals and voltage

Price J7.95.
This book combines the basic in

formation about magnetic sound re
cording with all the latest develop
ments in the field. The author de
scribes the fundamentals, nomencla
ture, apparatus, and techniques of 
repair and maintenance involved in 
operating n superior tape recording 
system. The reader will learn what 
to look for in buying or building his

Electronic Designers Handbook
By R. W. Landee D. C, Davis, and A. P. Albrecht, 

Published 1957 by McGraw-Hill Book Co.. HO IV.

system that produces them. In this 
book, the author examines the Soviet 
education—its structure, its strengths 
and weaknesses, and its potentialities 
—as it reflects the objectives and ra
tionale of Soviet Communism.

In his appraisal of Soviet training 
the author had the benefit of a detailed 
study made by prominent American 
educators of Soviet curricula exami
nations, and text books. His findings 
nre directly related to current prob
lems of American education and raise 
some important questions about 
American educational aims.

nited 
tates

Sovief Education for Science and 
Technology
By Alexander G. Korol. Published 1957 jointly by 

Technology Ptf^ of Massachusetts Institute of 
Technology and John Wiley and Sons, Inc.. 440 
4th Ave.. New York 16. 540 pages. Price $8.50.
This book reveals the facts behind 

an educational system whose gradu
ates in science and engineering arc 
in large measure responsible for some 
of the most startling scientific devel
opments of the decade. The announce
ment made in 1957 of the first suc
cessful launching of an artificial sat-

own tape recorder, 
grams, charts, and 
included.

(Continued or

Never underestimate the molding possibilities of Teflon*, in the hands of 
United States Gasket.
True, it is probably the most difficult of all plastics to mold. But U.S.G. 
specializes in difficult moldings, involving precision tolerances, intricate 
shapes, inserts, molding around metallic structures, etc.
They are equipped w ith unusual "know-how” gained as pioneers and leaders 
in fluorocarbon plastics fabrication, and the most modern specialized facili
ties and techniques for cold molding and sintering of Teflon T.F.E., as 
well as the injection molding of KEL-Ff and the new thermoplastic 
Teflon F.E.P.
Send us your difficult fluorocarbon molding problems for quotations. And 
cal) upon us, too, for your requirements of fluorocarbon and nylon sheets, 
discs, tape, rods, tubing, bars, cylinders, etc., from the world’s largest and 
most complete stocks.

Elements of Magnetic Tape 
Recording
By N. M. Haynes. Published 1^57 by Prentice Hall,



JUST ASK US

RH-10

TYPICAL RH-25 DERATING CURVE

Circle 33 on Inquiry Card, page 97

HI-WATTAGE
10 ta 250 WATTS

MI-RESISTANCE
0.1 Ohm k> 100K Ohm«

Hi-TEMPERATURE 
- 65’ C ta 4- 275* C

DALOHM line includes a 
complete selection of preci
sion wire wound, power and 
precision deposited carbon re
sistors. Also trimmer poten
tiometers, precision wire 
wound and deposited carbon; 
and collet fitting knobs. Write 
for free catalog.
If none of DALOHM stand
ard line meets your need. our 
engineering department is 
ready to help solve your prob
lem in the realm of develop
ment, engineering, design and 
production. Just outline your 
specific situation.

Dipped in MOLTEN SOLDER... 
yet retains 100% reliability!

PH TYPE
New hole mounted power 
resistor in shock absorbing 
compound and in black an
odized aluminum radiator 
finned housing.

RH-25
25 watts derating to 0 at
265 C. ! O Id I5K
• 005% to * 3% Ma»
Working Voltage 800

HI-PRECISION 
* 005% ta ± 3%

DALOHM RH and PH resistors are advanced design 
wire wound precision power resistors for applications 
under st vere operating conditions, coupled with tight 
space requirements. These miniature powerhouse re
sistors offer complete protection from mechanical shock, 
vibration, moisture and salt spray.
DALOHM four point “ruggedized” construction pro
vides lOOT reliability with: 1. Precision wire wound ri 
sistor element. 2. All welded construction from terminal 
to terminal. 3. Suspension in special shock absorbing 
compound 4. Insertion and sealing in radiator finned, 
anodized aluminum housing for maximum heat dissipa
tion on panel mounting.
Careful advanced production techniques, backed by 
years of experience, and total progressive inspection as
sure reliability in all DALOHM resistors.

1304 2Blh Ave.

Columbus, Nebr., U S A.

10 watts detafing to 0 al 
275 C 5 ,C to 30* ©
• 0 05% to - 3% Ma.
Working voltage 500

RH-50
50 »»th delating to 0 at 
265* C 3 fl Io 100M 
fl. - 0 05% to • 3% 
Mai »oiling voltage 
1000 V DC or AC

RH-250
250 »Atts delating to 0 
al 265 C 3 fl to 35k 
Q ‘ 0 05% to • 3%. 
Ma» »oiling voltage 
1000 V DC or AC

DALE 
PRODUCTS,

PH-100
100 watts derating to 0
at 275° C 5 £ to 15*

Most requirements for DALOHM RH and PH 
win wound resistors will not be as severe as the 
molten solder dip shown above. But. here are the 
tough parameters RH and PH types will meet.
• Operating temperature range - 65 C to 275 C
♦ Precision tolerance range: ‘ 0.05%, “ 0.1%, 
± 0.25%, ± 0.5%, ± 1% and ± 37».

• Powered at 10, 25, 50, 100 and 250 watts
♦ Resistance range from 0 1 © to 100,000 Q.
• Surpasses requirements of MIL-R-18546B
• Temperature coefficient 0.00002/degree C.
* Complete protection from vibration, 

moisture and salt spray
• Insulation breakdown 1000 V AC or DC.

PH-25
25 »alls derating to 0 at 
265' C I Q to 606 Q
• 0 05% to • 3% Mai 
»oikmg voltage 800 V 
DC oi AC

YOU CAN DEPEND ON

MINIATURE POWER PRECISION
RESISTORS
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BLAW-KNOX ÇOMP^NY
Bldw-Kriax Equipm nt j) ivi ’ 

Pittsburgh 38, Pen nsylvah

MICROWAVE TOWERS
Blaw Knox designs, engineers and fabricates guyed and self-supporting type 
Microwave Towers and ., Transmission Towers Guyed and self-supporting 
Antenna Towers for AM. FM TV. Radar. . Parabolic Antennas for tropospheric 
scatter propagation... Structures custom built to support special equipment

Here is a new IO page Bulletin prepared especially to provide answers 
to your specific questions bn^—

: F } ' , "What type tower do I need?”
jh- • "How much will it cost?”

Describes design f eatares« .ypu should look for in selecting a tower
Contains pictorial description of best tower fabrication methods and 

procedures leading to simplified erection.
Gives you time saving/ step-by-step procedure for obtaining the 

tower designed to best suit your specific requirements.
Call or write today tor Bulletin 2538.



SHORT LENGTH-
SMALL NECK DIAMETER -
MINIATURE BASING

Off-center neck 
datign for fetor- 

»tanning application».

SAVE AND

IN

AIRBORNE RADAR
Miniaturized 3" to 12" diameter radar tubes save space and weight in 

military and commercial installations. Ideal for use in airborne radar or any 
installation requiring high performance with miniaturization.

Du Mont miniaturized radar tubes feature short overall length and small neck diameter. 
Nine-pin miniature design saves base and socket weight. Reasonable power 

requirements aid in reduction of associated circuitry size and weight.

Detailed specifications 
upon request. ..

duMont
Industrial Tube Sales, Allen

TABLE O F IMPO R T A N T SPECIF 1C AT 1 O N S

Type Diameter Length Fotut Deflection Neck 
Diameter Voltage Deflection 

Angle Screen

B1173 3" SY»" Elect. Mag. 7KV 70* Alum.
K1517 3” 6^" Elect. Mag. 8KV Off Center 

Neck Alum.
5BCP- 5" 7” Mog. Mag. V»" 8KV 70* Reg.
B1174 5" 6V Elect. Mag. y»u 8KV 70* Alum.
Bl 142 7" 8J4" Mag. Mag. y»“ 8KV 70* Reg
Bl 175 7" 7%“ Elect. Mag. w 10KV 70* Alum.
B1191 10” W«" Elect. Mag. y»“ 10KV 70 Alum.
B1132 10” y 2'/»" Elect. Mag. 10KV 78* Reg.

B. Du Mont Laboratories, Inc., 2 Main
ELECTRONIC INDUSTRIES * February 1958

Ave., Passaic, N. J.,
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JOHNSON TYPE "S” CAPACITORS

The Johnson Type "S” capacitor falls midway between p7'? ’Vl (*14 

the type "M" and "K” capacitors in physical size. Design r?; , M I 'I llll 

is compact, construction rugged! End frames are DC-200 I , (J J
treated steatite—plates are nickel-plated brass. Avail- ? "V ) pS3
able as a "single” type, the "S" capacitor has a plate % U—

spacing of .013” with a peak voltage rating of 850
volts. Other spacings are available on special order. Square mounting studs 
tapped 4-40 on 17 32" centers. Available with straight shaft, screwdriver shaft, 
or locking type screwdriver shaft. Single hole mounting types available on 
special order.

Cot. 
No.

Typo 
No.

Capacity par Sactian Platos 
b*’ Sec. lMax. Min.

148-1 15S8 15 2.3 6 ”44*
148-2 25S8 25 2.6 10
148-3 3558 35 2.9 14 1 ’V
148-4 50S8 50 3.2 19 1 ’4/
148-5 75 S8 75 3.9 29 »’%'
148-6 100S8 100 4.5 38 VUZ

For complete information on all Johnson electronic components, write for your 
free copy of Components Catalog 977.

STEATITE AND PORCELAIN INSULATORS

Fracture resistant, dense molded and glazed for low moisture 
absorption. Stand-Off and Feed-Thru insulators designed with 
extended creepage paths for maximum voltage breakdown 
ratings. Types available with built-in jacks to accommodate 
standard banana plugs. Hardware is nickel plated — excellent 
for exposed applications. Write for full information.

2220 Second Avenue S.W. Waseca, Minnesota
Ctpacitors • Inductors • Knobs • Dials • Sockets • Insulators • Plugs • Jacks • Pilot lights

and technical employment 
opportunities... write to our 
engineering department.

(Continued from pape -10)

Progress in Semiconductors- Vol. II
t. A. f. ( • / •<». P. Aiqroin. R. E. Butgess.

Pull-shed 1957 by John Wiley & Sons, Inc.. 440 
Fourth Ave.. New York 14. 287 pages. Price $10.50.
Al the present time, when hundreds 

of papers on semiconductors and al 
lied subjects are published every year, 
it is difficult for any one specialist to 
read more than a small fraction if 
he is to leave any time for original 
work. This is true even with papers 
in his own particular field, and it is 
almost impossible for him to keep 
abreast of developments in related 
subjects, developments which may 
have considerable bearing on his own 
work.

This annual series of volumes is 
planned to meet this difficulty. A 
limited number of topics taken from 
a whole field of semiconductors will 

! be included each year. The articles 
generally will be critical reviews, giv
ing an assessment of the present state 
of knowledge. Some, however, will 
contain significant amounts of origi 
nal work.

Transistor Electronics
By Da\id DeWitt and Arthur L. Rossoft. Public < 1 

1957 by McGraw Hill Book Cg„ 330 W, 42 St , 
New York 3b. 792 pages. Price $8.00.
This book is planned to provide a 

thorough familiarity with the proper
ties of the transistor and its under
lying physical mechanisms.

Step by step, it gives the practicing 
or beginning engineer a working 
knowledge of quantitative transistor 
circuit design, based on a clear-cut 
understanding of the internal work
ings of a transistor device. It assures 
useful design accuracy with u prior 
knowledge of quantum mechanics.

The book stresses specific prototype 
circuit uses—not just general hand
book coverage.

Safety Aspects of Nuclear Reactors
By C. Rogers McCullough. Published 1957 by D

I an Nosirand Co., Inc.. 120 Alexander St.,
Pt in,, eton, N. J. 249 pages. Price $8.50,
Thal reactors and chemical plants 

can he operated without dangerous 
exposure is shown here. Part 1 of 
this study covers normal hazards, 
monitoring and decontaminating re
actor components, with studies made 
of the dispersion of radioactivity by 
directing radiation, by liquids, by air 
currents and winds. Closely allied 
are the permissible concentrations of 
radio active material and the effects 
of irradiation that in the subject of 
Part 2.

Reactor accidents, their conse
quences and how they are minimized 
by design is discussed in Part 3. The 
monitoring of radiation in the atmos
phere by winds and clouds, and an 
analysis of risks a disaster might pro
duce are also covered.

Circle 36 on Inquiry Card, page 97 ELECTRONIC INDUSTRIES February 1958
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MICROVOLTS
without pre-omplìfìcsttion!

¿580.
FEATURING

AMPLIFIERS; Direct coupled amplifiers with single-ended or bal
anced input.

EXTREME SENSITIVITY: 5 millivolt to 500 volts full scale, continu
ously variable Additional sensitivity for short term 
measurements, with resolution down to 20 micro
volts.

FREQUENCY RANGE: DC to 300 KC.
Y AMPLIFIER CALIBRATION 5%.
SWEEPS 19 calibrated linear sweeps. 0 5 sec/cm to 0.5 usec/cm. 

Calibrating accuracy, 5%.
EXPANDED SWEEP: Any 10 cm portion of 50 cm sweep may be ex

panded 4 times and positioned on screen

p <. *580°°
Slight Iy highei m SO i vi Ie dieas

TYPE 403R Rack mounted version, electrically identical to Type 403 $595 00

Complete Details On Request...

ou Mont
TECHNICAL SALES DEPARTMENT.

Allen B Du Mont Laboratories, Inc . Clifton, N J.

ELECTRONIC INDUSTRIES • February 1958

ith 
the New 
Du Mont

The Type 403 is the most sensitive oscil
loscope commercially available. It per
mits direct measurements from low 
output transducers such as strain gages, 
pressure pickups, accelerometers, and 
others that normally require pre
amplifiers.

When used as a direct reading voltmeter, 
the Type 403 offers stability of better 
than 1 millivolt per hour for all ranges 
from 500 volts all the way down to 1 mil
livolt full scale. A super sensitive range 
is available of 1 millivolt full scale (100 
microvolts per scale division) for short 
term measurements.

This outstanding performance is 
wrapped in the nicest package in the in
dustry. The 403 features “human engi
neering” resulting in easier operation, 
complete accessibility and unsurpassed 
reliability backed by a 5-year guarantee.

Circle 37 on Inquiry Card, page 97



KLEINSCHMIDT

Circle 38 on Inquiry Card page 97

As division headquarters advances in the field, it is 
imperative that communications with outlying units 
be maintained without interruption. Kleinschmidt 
teletypewriters and related equipment, installed in 
a U S. Army cargo truck and transmitting by radio, 
provide a message center that meets every demand 
of mobility and dependable two-way communica
tions. These Kleinschmidt units, developed in co
operation with the U. S Army Signal Corps, furnish

sender and recipient with an identical teleprinted 
original, eliminating misinterpretation and speed
ing the required action.

Research and development of equipment for 
transmitting and receiving printed communica
tions has been a continuing project at Kleinschmidt 
for almost 60 years. This unparalleled store of 
experience, now joined with that of Smith-Corona 
Inc, holds promise of immeasurable new advances 
in electronic communications.

Kleinschmidt page printers and reperforator teletypewriters receive and transmit 

teleprinted communications wherever a truck can roll.

When the Ü. S. Army moves up 
Kleinschmidt is in the van

ELECTRONIC INDUSTRIES * February 1956

LABORATORIES, INC.
TELEPRINTED COMMUNICATIONS EQUIPMENT



Direct FM Transmitters Crystal controlled
215-235 megacycles. 125kc deviation.

2 watts

Model 
1462

6 s 4Ve s 3% 50 to (0 watts

H GH POWER

5'%a~ x 3'%»- X 4~ 15 to 30 Watts

Unhampered by traditional thinking, TELECHROME engi
neers have developed an entirely new concept in tele
metering equipment —unequalled in compactness, rug
gedness and dependability, write for Specifications & Details

TELEMETERING TRANSMITTERS

Model 1463

Model 1472

Model 1466A
6.5 X 4 x 3.25 RF Amplifier 

2 watts in - 100 watts out

Model 00OC - 15 x 1.9 a 2.45 
Deviation stability ±1% 
ot band width. Deviation 
linearity less than 1% ot 
band width under all con
ditions measured from a 
straight line drawn be
tween end points.

SUB-CARRIER OSCILLATOR.

by

Tho Nation', Loading Supplì.r ot Color TV Equipm.nl

28 RANICK DRIVE, AMITYVILLE. N. Y. • Lincoln 1-3600
Western Engineering Division— 13635 Victory Blvd . Van Nuys, Calif.. State 2 7479

Equipm.nl


This tolid-eloctrolyte Tantalex 
Capacitor (thown 116 timet actual 
tiie) it rated at A.7 pF, 10 volte 
d-c, and it only '/tn in diameter 
by 'A" long

new dimensions in miniaturization and reliability

Now, circuit designers in computers and mili
tary electronics have an electrolytic capacitor 
that offers greater miniaturization than ever 
before . . . with no sacrifice in reliability. 
Sprague's recently announced solid-electrolyte 
Tantalex Capacitors find ideal application in 
the transistor circuits of these critical fields.

The tiny sintered tantalum anode of Type 
150D Tantalex C apacitor is impregnated w ith 
a solid, non-corrosive, semi-conductor ma
terial which cannot leak under any circum
stance. It combines true miniaturization with 
electrical stability previously unobtainable in 
an electrolytic capacitor of any type.

Thermal coefficient of these capacitors is 
sufficiently low and linear so that for the first 
time a circuit designer can think of an electro
lytic in terms of parts per million capacitance 
change. Nominal value is 4-500 ppm/ C. The 

capacitor may be used without derating over 
a range from 4-85 C to as low as - 80 C, a 
temperature at w hich no other electrolytic has 
proved useful.

Solid construction permits the Type 1 50l) 
to withstand the severe shock and vibration 
encountered in missile and ballistic applica
tions. Hermetic sealing makes it completely 
immune to humid atmospheric conditions.

Complete performance data covering the 
wide range of sizes and ratings are in Engi
neering Bulletin 352OB, available on letter
head request to the Technical Literature Sec
tion, Sprague Electric Company, 233 Marshall 
Street, North Adams, Mass.

★ ★ ★

Sprague, on request, will provide you with 
complete application engineering service in 
the use of Tantalex Capacitors.

SPRAGUE COMPONENTS:
CAPACITORS • RESISTORS MAGNETIC COMPONENTS
FILTERS HIGH TEMPERATURE MAGNET WIRE

SPRAGUE
the marie of reliability

TRANSISTORS
PULSE NETWORKS

INTERFERENCE
PRINTED CIRCUITS

Circle 40 on Inquiry Card, page 97 ELECTRONIC INDUSTRIES February 1958
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USSR but throughout the world!

Electronic
Sources

Electronic

many, and Japan. also producing

For 
ways

EXPANDED SERVICES
some time we have been seeking 
in which we could expand this

N A R D F . OSBAHR, Editor

stracted in International

ELECTRONIC SOURCES
Engineers in other foreign countries, 

notably France, England, and W. Ger-

ROBERT E. McKENNA, Publisher

ELECTRONIC 
INDUSTRIES

Expanding 
International

As a result of the recent successful 
launchings of “Sputnik” and “Muttnik,” 
public attention in the U. S. was sharply 
focused on our lagging missile research 
and development programs and on our 
inadequate scientific educational facili
ties in the high schools and universities. 
Another element which became apparent 
was the fact that foreign scientists were 
producing much in the way of new crea
tive work and the adequate means for 
transmitting this data to U. S. engineers 
was sorely lacking. In recent weeks 
there have been several announcements 
concerning this latter element.

Stanford Research Institute, for ex
ample, has issued a proposal for the es
tablishment of a National Technical In
formation ('enter which can be con
sidered as the counterpart of the Soviet 
All Union Institute of Scientific and 
Technical Information. An opportun
istic publisher announces that he will 
start a new abstract service to keep 
American engineers informed by review
ing some 60 Russian journals. ( For 
practicing electronic engineers we have 
found only about a half dozen journals 
to be of direct consequence.! Another 
established publisher is calling atten
tion to the abstracts of Russian en
gineering articles appearing in his mag
azine. There have also been a variety of 
announcements from other sources 
which in one way or another plan to 
bring information on what the Russians 
are doing. In the very near future, 
therefore, American engineers can ex
pect a veritable avalanche of Russian 
data. But ....

valuable creative engineering contribu
tions. This is why in January 1956 
ELECTRONIC INDUSTRIES created 
an abstract section known as Interna
tional Electronic Sources, (p. 117 in 
this issue). Here each month summaries 
of 200 or more of the most important 
engineering developments reported in 

the leading technical journals through
out the world are presented. What is 
more, to assure the most current data 
in each issue, special arrangements have 
been made with foreign publishers to 
airmail their issues as they are pub
lished to our editorial offices here in 
Philadelphia. Thus the ELECTRONIC 
INDUSTRIES reader is kept abreast 
of what is happening not only in the 

service to our readers. Ideally we would 
like to offer complete translations of 
any technical paper published. This, 
however, is impractical because of the 
time and costs involved in obtaining 
complete translations. Still, in order to 
further assist our readers we are happy 
to announce that we can now’ offer photo
copies of articles abstracted from for
eign journals, at a very nominal cost. 
For handling, mailing, and for the photo
copy our Reader Service Charge has 
been set at 50^ per printed page. In
quiries for complete foreign articles ab-

Sources should be addressed to The Edi
tor, Reader Service Dept., Electronic 
Industries.

In keeping with the thought of provid
ing ELECTRONIC INDUSTRIES read
ers with the most up-to-the minute tech
nical information throughout the world, 
our foreign editorial services are also be
ing increased. We are now seeking manu
scripts with important creative ideas 
directly from electronic engineers in 
foreign countries. As received, these 
manuscripts will be completely trans
lated and presented as regular feature 
articles in the editorial section of future 
EI issues.

Thus, the combination of Internation
al Electronic Sources, our new foreign 
article photocopy service, and direct for
eign feature presentations will, we feel, 
make it possible for the engineer reader 
of ELECTRONIC INDUSTRIES to be 
among the most completely informed in 
the world!

ELECTRONIC INDUSTRIES February 1958



AXIS OF MAJOR LOBE

Standardizing

Microwave

Communication

the progress achieved by the
The total number

Friendship International

ELECTRONIC INDUSTRIES

Odb/ 
ISOTROPIC

formulation of the resulting documents, 
that through this means, the designers 
systems will, for the first time, have

It is believed 
of microwave 
available de-

Fig. 1: Keyhoh” antenn* pattern 
has become standard for the industry

By TREVOR CLARK
Former Chairman, Microwave 

Relay Systems for Communication TR-14

sub-committees and sub-subcommitte< 
Fig. 6.

liberations in committee has exceeded 200 and ni<>r< 
than 80 companies have been represented in the

many organizations and industries t< 
munications are vital and who have 
pended upon the rental or the ownership

arts, the work should be divided so that specialists 
in the various fields could concentrate upon those 
terms, standards and methods of measurement which 
were within their ordinary practices. The principal 
committee (TR-14) was therefore divided into three-

They are used for remote control, telemetering, 
the transmission of wideband intelligence, sue! 
facsimile or television, as well as for telephone tr 
mission. Among the users are not only com 
carrier (telephone and telegraph) companies but

tailed standards for the various portions of the sys
tems and by reference to these standards it may be 
possible for buyers of communication systems to con
siderably simplify the specification of complete sys
tems.

Because such varied yet detailed experience is avail
able to the committees it is only natural that the 
standards developed should present viewpoints which 
might be somewhat new to the electronics industry. 
For instance, it was decided that the term “video” 
to describe broadband circuits would be improper be-

Microwave communication systems utilize frequencies 
which range from the far infrared through the radio 
frequency spectrum, down to the lowest power fre
quencies, and even to direct current.

In planning the work of the El A committee. Micro
wave Relay Systems for Communication (TR-14). it 
was obvious that since many of the techniques of

EIA Committee, Microwave Relay 
Systems for Communication—(TR-14), 
toward standardizing the various units 

of microwave systems and arriving at a 
glossary of terms to describe the micro

wave communication process.



cause, in many cases, these circuits would not be 
carrying intelligence which would become visible.

Similarly, experience had shown that microwave 
carrier waves could cross-couple one microwave sys
tem to another resulting in interfering noise. Tele
phone men call this “cross talk.” However from a 
semantic standpoint and through reference to the 
American Standards Association, IRG and other 
standardizing bodies it was decided that “cross talk" 
is essentially concerned with the coupling of voice
frequency energy (i.e., talk) from one telephone chan
nel into another telephone channel. The term "cross 
coupling” more accurately describes the phenomena 
encountered in microwave.

Antennas
in the field of antennas and propagation there was 

even better reason to search for more exact terms. 
Atmospheric inhomogeneities cause refraction, reflec
tion and other variations of microwave energy. It is 
necessary to consider the optical properties of micro
waves in order to establish criteria for tower heights, 
antenna gain, dish size and other design criteria. A 
special task group was established to draw up stand
ards for the microwave path and as a result of their 
work, a number of new concepts have been introduced. 
In order to avoid any ambiguity which might be due 
t<> the use of such terms as "optical path" or “effec
tive path” it was decided that the set of definitions 
should begin from a mathematical fiction which would 
be called the “straight line path" defined as the axis 
<>f the Fresnel zone family. (Sec Figure 2). Although 
the actual propagation path is curved to a greater or 
lesser degree, it seems more convenient to use a 
mathematical fiction. Since this straight line path is 
invariant and depends only upon the spatial relation
ship of the final radiators of the antenna systems, th«* 
•“arth’s surface does not enter into the definition. It 
was of course considered desirable that some normal 
transmission condition should be represented in draw
ing profiles, but since it has been found that a normal 
condition in one part of the world may be far from 
normal in another location, or at another time, the 
Task Group was compelled to decide that the sur
veyor should simply state what he considered to be 
normal and should give additional information in de
tail as to propagation conditions which might be en
countered as daily or seasonal variations from this 
normal condition.

Fir 2: Standards arc based on the mathematical fiction, the 
"straight hnc path." the axis of the Fresnel zone family

"Transmission Path''

Another term the "microwave transmission path” 
( Figure 3) was defined to denote the actual path of 
the radio frequency energy. Reflectors may intention
ally be interposed in such a path, and such a path 
is subject to effects of refraction and diffraction. The 
microwave transmission path may thus consist of one 
or more straight line paths and may include refrac
tive or diffractive media.

It has become quite common to talk of an unob
structed path as one which has no obstructions within 
a specified minimum clearance. An “obstruction” was 
therefore defined (Figs. 2 and 4) together with 
"primary obstruction” (one which exists within a 
minimum specified clearance) and “potential obstruc
tion” (one which could, under certain conditions, be
come an obstruction). In order to account for the 
difference in frequency of transmitted waves, it was 
decided that “clearance” should be specified in terms 
of Fresnel zones and in order to account for chang
ing atmospheric conditions it was considered essential 
that the “effective radius of the earth” used in com
puting the clearance should also be specified.

In the same way it was thought that one might 
often lose sight of the fact that the Fresnel zone is 
really cylindrical in section. It was thus decided 
that a term to describe path width should be in
cluded. This was defined as twice the minimum 
specified clearance. This makes path width a function 
of frequency and of the distance along the path from 
the final radiator of the antenna system.

In dealing further with the system it became ap
parent that the word “repeater” was being over
worked and that a repeater might be anything from 
a small black box for repeating dial pulses to a large 
building containing several radio frequency equip
ments plus multiplexing equipment together with the 
necessary power controls and power supply equip
ment including engine generators and so forth and 
associated with towers having a multiplicity of an
tennas. A new term, “intermediate equipment” was 
coined to denote equipment which transmits to and/or 
receives from two other equipments.

By the use of diagrams such as Fig. 5, which might 
represent a typical system, the principal route be
tween two principal terminals may be termed the 
“backbone” while any other routes might be termed 
“spurs.” Thus a “terminal equipment” is an equip-

Fig. 3: Transmission path is the path joining the centers of the 
final radiators. Path length is the total of the two path lengths



Keyhole 
Microwave

TERMINAL*

INTERMEDIATE^
junction |.

terminal!
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jnent which transmits to and/or re
ceives from only one other equip
ment, “junction equipment” is an 
equipment which transmits to and/ 
or receives from three or more 
other equipments, and “spur” is a 
route between tt junction equipment 
and a terminal equipment not on 
the backbone route. By reference to 
“equipments” it is possible to have terminal equipment 
installed with junction equipment at a site which 
might otherwise simply be called a repeater.

While these new terms are only just being issued 
as standards they have already begun to come into 
use in the preparation of proposals and bid requests. 
Through the use of other terms coined by’ the com
mittee such as control center, alarm center, alarm and 
control center, auxiliary equipment, primary equip
ment, standby equipment and so forth it becomes pos
sible to define the elements of a system with more 
exactness than in the past.

It has been noted above that the use of the term 
“video” was found to be inaccurate to describe the 
broad band of frequencies containing all the multiplex 
intelligence. This question had been considered by 
Group 65 on Communications of The American Stand
ards Association. They had favored the use of the 
term “baseband” and had defined this term. Since it 
is this spectrum that is used to connect the multiplex 
equipment to the radio frequency equipment, the term 
is of interest to both committees TR-14.1 and TR-14.2. 
Both agreed that the ASA definition for baseband met 
the requirements of the standards in preparation and 
as a result both committees have begun building ancil
lary definitions and standards around this term.

Multiplexing
Microwave communication systems utilize two prin

cipal methods of multiplex, frequency division and

[INTERMEDIATE1

BACKBONE [intermediate!

SPUR J.
¡INTERMEDIATE!

Fig. 5: Any type equipment may be in
stalled on a pa-ticular site. How it it 
connected determines whether it is junc-
tion, terminal or intermediate equipment.

Fig. 4: The PROFILE is a representation of the Earth's contour in the vertical plane

1452'

EARTH RADIUS FACTOR *4/3 MEAN 
-----------------------

«A LEV«--« above --- -

SPUR

[TERMINAL]

[principal' [terminal

time division. The two systems are not normally in
terconnected without the use of translation equipment 
and it is often found more economical to go to voice 
frequency whenever it is desired to interconnect one 
type of system with the other. The baseband for each 
method may be quite different. One of the principal 
objectives of the two committees was to determine 
that point in the connecting circuits at which the 
baseband characteristics should be measured. It was 
decided that this should be “the terminal point on the 
( radio or multiplex) equipment from which connection 
is normally made to the (multiplex or radio) equip
ment.” (See Fig. 7.) Using this definition it is pos
sible to specify impedances, levels, balance and other 
characteristics of the baseband circuit. This work is 
now going on jointly in TR-14.1 and TR-14.2.

A point of primary consideration in the installation 
and application of microwave communication systems 
is the degree of interference to be experienced from 
or to other systems in the immediate vicinity. Pri
mary influencing factors are the power and spectrum 
of emission from the transmitter, the direction of 
radiation of the emitted energy, the directional char
acteristics of the antennas, and the selectivity and 
sensitivity of the receiver circuits.

Power output of the transmitter, and receiver char
acteristics such as selectivity and sensitivity have 
been defined in other services both as to standards, 
method of measurement and allowable deviations. It 
was felt, however, that the spectrum of emission of 

the transmitter and the antenna 
characeristics for the microwave 

stems had been inadequately de
fined in the past and many present
ly used definitions were subject to 
misinterpretation and ambiguity.

Up to the present time, the com
mittee has been unable to find any 
saisfactory method for obtaining 
repeatable and significant measure
ments of the spectra of emission of 
microwave transmitters for com
munications. It must be remem
bered that the committee is dealing 
with such systems at frequencies 
above 890 mc where measuring in
struments are relatively new and

321'

ELECTRONIC INDUSTRIES February 1958



where the power output may range from megawatts 
peak to milliwatts average each service providing 
a satisfactory communication link. The Atlantic 
City ITU Convention ( 1947 ) sets a method for spec-

ELECTRONIC INDUSTRIES ASSOCIATION

ifying the bandwidth of emission 
mitters as follows: “The specified 
tain those frequencies upon which a 
the total power appears, extended to

of radio trans
band shall con- 
total of 99% of 
include any dis-

Engineering Department

Technical Product» Panel (TR)

crete frequency upon which the power is at least 
0.25% of the total radiated power.” Licenses for op
eration in accordance with this Convention are pres
ently issued by the FCC and other regulatory bodies 
for systems in this service. To date however the 
committee has been unable to find any commercially 
available test equipment whose manufacturers will 
guarantee to be able to measure the emission of micro
wave communications transmitters to the accuracy 
required by the Convention. The EIA committees 
have therefore simply noted those terms which require 
definition in the future so that satisfactory standards 
may subsequently be established when the state of the 
art permits.

As the art of microwaves has advanced, it has be
come apparent that the usefulness of this service was 
sp great that it would soon be necessary to practice 
the same measures of spectrum conservation as have 
previously been applied in the lower frequency ser
vices. With the wide ranges of power available, and 
the different systems of multiplexing, cases of inter
ference have appeared. Many of these cases occurred 
in situations where they were least expected. In 
many other cases where interference was expected, it 
never developed.

There was not very much background information 
on means for preventing inter-system interference 
through the use of directional antennas alone. Regu
latory bodies had not given great credence in the past 
to the possibility that use of directional antennas 
would permit geographical crowding of radio systems. 
The committees decided that it should be possible to 
specify the maximum field strengths which should be 
expected in various directions around the transmitting

I .. _____
Mtcrowov» Relay System» 

for Communication - TR-14

Microwave Transmission 
System» TR-I4.I

Multiple* System» Accessory Equipment

To»k Group on 
the R F Path

Terminating and Signalling 
Equipment TR-14.2 I

Fig 6: Organization 
of the Committee,

Systems for Commu
nication — (TR-14)

and Tran»mi»»ion

Group

Microwove Houtirg 
TR-14.3.2

Auxiliary Power 
Systeme TR-14 3.3

antenna system. It was decided that field 
should be standardized relative to the field 
which would be obtained from an isotropic

strength 
strength 
radiator.

This encourages system designers to make use of 
those antenna systems which will best suppress 
spurious lobes.

Following a joint industry-Government conference 
called by the FCC during March and April 1955, mem
bers of the RETMA (EIA) Microwave Section rea
lized the need for coordinating their views with the 
appropriate TR-14 engineering committees.

Subsequently, members of the Microwave Section 
adopted a resolution on June 14, 1955 proposing the 
establishment of an Ad Hoc Committee "for the pur
pose of assisting the Federal Communications Com
mission in formulation of permanent microwave rule 
making.”

On September 13, 1955 the committee, consisting of 
two representatives of each of 12 companies, was 
formed. The Ad Hoc Committee then was broken 
into two sub-committees representing the Commer
cial and Engineering groups, respectively.

Fig. 7: Standards do not distinguish equipments but set methods for measurement

ANTENNA 
SYSTEM

j, EQUIPMENT R P TERMINALS

■| DUPLEXER j

DIPLEXER DIPLEXER

TRANSMITTER

ï ANTENNA
: SYSTEM

^EQUIPMENT R F

—j DUPLEXER [-

TRANSMITTER

MULTIPLEX

multiplex 
BASEBAND 
SEND 
terminals

TRANSMITTER RECEIVER RECEIVER

Scope
The scope of the Ad Hoc Com

mittee was as follows: “In the in
terest of furthering the formation 
of permanent microwave rules, it 
is the object of this committee to 
summarize areas of present under
standing and establish new areas 
of standardization among manu
facturers thus enabling RETMA to 
assist the commission and industry 
users in the promotion of the or
derly and progressive development 
of the Microwave Communications 
art.”

MULTIPLEX MULTIPLEX

ELECTRONIC INDUSTRIES February 1958



* '«•

Keyhole Microwave (Concluded)

The work of the Ad Hoc Committee was consum
mated in January of 1957 when its proposed Part 22 
was submitted to the FCC. The Ad Hoc Committee 
was disbanded at that time.

Keyhole" Pattern
The antenna system concept which finally has been 

standardized by TR-14.1 has become known as the 
“keyhole” because of the shape of the radiation pat
tern. (Fig. 1.) A total horizontal angle theta in the 
direction of the major lobe may have the field strength 
desired. In an angle two theta wide, the field strength 
should not be more than X db above the zero db 
< isotropic) level. At all other angles the field strength 
should not be above that which would be produced by 
the same transmitter power into an isotropic radiator. 
Both theta and X are dependent upon frequency and 
values have been chosen which are being met at the 
present time.

The purchaser of a microwave system may not be 
interested in the technical details by means of which 
the transmission of the communication is accom
plished. It may be that his interest is that when in
telligence is fed into the system at one point, that 
same intelligence can be derived at another point in 
the system. Subcommittee TR-14.2 began its work 
with this user in mind and with the thought that the 
most common channel of communication was the tele
phone channel. It was recognized that telephone 
channels might be combined into wide band channels 
or that they might be sub-multiplexed into a greater 
number of narrow band channels. Nevertheless, as a

TABLE I: The following EIA Standards on Microwave 

Relay Systems for Communicction are available from the

EIA Engineering Department, 11 W. 42nd St., N. Y., N. Y.

TR-141—Microwave Relay Systems for Communications— 

Standards for the Telephone Channel. (TR-14 2)

TR-142—Standards for Microwave Housing Facilities. 
(TR-14.3.2)

RS-158—Mechanical Considerations for Transmission Lines 

in Microwave Relay Applications. (TR-I4.3.I )

RS-173—Emergency Stand by Power Generators and Ac
cessories for Microwav- Systems. (TR-14.3.3)

RS-194—Microwave Towers. (TR-I4.3.I )

RS-195—Mechanical Characteristics for Microwave An

tennas and Passive Reflectors. (TR-I4.3.I

RS-203—Microwave Transmission Systems. (TR-14.1)

The following standards are presently in the final stages 

of preparation

SP 533—Terminating and Signalling Eguipment for Micro

wave Communications Systems—Part I—Telephone Equip
ment. (TR-14.2.11

The following standards are in preparation—

Standards for the Baseband Channel—TR-14.2 jointly 

with TR-14.1

Terminating and Signalling Eguipment for Microwave 

Communications Systems, Part II Telegraph and Data 

Transmission TR-14 2.1

Maintenance of TR-I 16—Standards for Radio Towers— 
TR-I4.3.I (Task Group on Towers.)

Standards for Voltage Regulators and Primary Power 

Systems.—TR-14.3.3 

common denominator the telephone channel permitted 
all manufacturers and users to begin to speak in the 
same language about the performance of the system.

TR-141 contains standards for channel loading 
which permit the determination of characteristics of 
the complete system in the laboratory or in the field. 
The committee approached the problem of Transmis
sion Gain Stability under environmental conditions 
and wrote a standard for this characteristic. TR-141 
also sets up standards for signal-to-noise ratio in the 
telephone channel together with a method of measure
ment.1

One of the newer sub-subcommittees is TR-14.2.1 
which has already developed one standard on Termi
nating Equipment (SP-533) and is proceeding to 
study standards for telemetry, control and other sub
multiplex functions. With increasing use of record 
transmission and data processing, the work of this 
group has taken on added significance.

The sub-subcommittee on Microwave Housing Fa
cilities TR-14.3.2 established many criteria which 
were generally agreed to be necessary to properly 
protect electronic equipment in the microwave ser
vice. Their standard, TR-142, references many stand
ards from the building industries which will assist 
the electronic engineer in determining what type of 
housing and construction is best suited for micro
wave systems. This sub-subcommittee was composed 
almost entirely of the representatives of those firms 
which have specialized in the design and construction 
of housing used in microwave communication systems.

Sub-subcommittee TR-14.3.1 has produced standard 
RS-158 which enables the system designer to deter
mine mechanical considerations to be applied to the 
design and installation of transmission lines in micro
wave relay applications. Such things as bonding, 
pressure tightness and protection against ice and 
other damage are called out. TR-14.3.1 has also com
pleted standards on Towers (RS-194) and on Me
chanical Characteristics for Microwave Antennas and 
Passive Reflectors (RS-195). This group has also 
assumed the responsibility for revising and maintain
ing standard TR-116 on Radio Towers. A Tower 
Task Group is presently developing standards for the 
very high towers now coming into use.

Sub-subcommittee TR-14.3.3 produced standard RS 
173 on Emergency Standby Power Generators and 
Accessories for Microwave Systems. Here again 
liberal references are made to the standards of re
lated industries where a considerable amount of ex
perience has been accumulated. The standards them
selves were produced by microwave system tiesigners 
working closely with committee members represent
ing the manufacturers of engine generators. The 
standards contain much material in approved form 
which previously had been a matter of conjecture to 
the electronics designer. This group is now continu
ing work on Voltage Regulators and Standards for 
Primary Power Systems.

Reference*
1 See also H. C. Franke. "Noise Measurements on Telephone Cir

cuits." Tele-Tech and Electronic Industries, Vol 14, pp. 85-87. March 
1955.
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Integrating 
Voltage 
Sources

DC amplifiers with capacitive feedback as 
voltage source integrators introduce errors not 
present when a current source is used. Operating 
conditions and errors produced are discussed.

By GEORGE F. SCHRADER
Electrical Engineer

Radiation Laboratory, Univ, of Calif.
Berkeley 4. Calif.

R e, €

Fig. 1: A 100% in 
vert« feedback ol<c 
Irometer for voilage 
integration

il is frequently necessary and desirable in computer, 
• control, or measuring devices to use a 100% in
verse feedback de amplifier to integrate a voltage 

whose source is connected to ground. This article 
indicates the errors produced in this type of system 
due to the source impedance and other factors not 
found when a current source is used. Such a system 
is shown in Fig. 1.

The symbols used below are as follows:

A de amplifier gain.

e, = instantaneous value of source voltage.

E, = average source voltage over one period of 
integration.

e1 — instantaneous voltage at the input of de 
amplifier relative to input voltage, unit 
zeroed.

i - potential difference between input to am
plifier and ground, unit zeroed. There is 
always some small error because it is im
possible to zero the amplifier exactly, and 
because the zero point may also drift. This 
is given the polarity as measured on the 
meter.

e,. = voltage on capacitor.

R = internal resistance of source, plus any 
added series resistance.

C = value of feedback capacitor.

eo= voltage at output of amplifier, measured 
with the meter connected as shown (it is 
equal to Aei although in opposite polarity 
to voltage, measured with respect to 
ground. Polarity of amplifier output is op
posite input polarity).

E„ = output voltage at the end of integration 
period. Usually the capacitor is then dis
charged and a new period of integration is 
started.

T = time for one integration period. It is pre
sumed that S| is normally closed and is 
opened at beginning of each integration 
period, and left open for the period. The 
unit is usually recycled automatically by 
having S| close momentarily at some preset 
value of output voltage so that the unit 
returns to zero and continues to integrate.

t = time from beginning of cycle.

i = input current from source. It is presumed 
that the de amplifier uses no input current.

(Continued on page 110 >
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120-205 MC

A B Przedpelsk.

cores takes place the result of the change of

actual

means of reducing distortionpositive
wave shapingcoefficient at very low flux densities. The coefficient

flux

(or voltage). Since H is proportional to current

ELECTRONIC INDUSTRIES

minimized in single frequency FM modulated circuits 
by detecting the modulated signal and feeding both 
the ac and the de component back into the reactor. 
This system can also be applied to a decade or other 
system, synthesizing the necessary frequency by the

Fig I - This experi
mental saturable re
actor *as designed 
for 120-205 MC At 
150 KC deviation 

distortion was re
duced from .5% Io 
.05% with 20 db 
feedback

goes through zero and becomes negative 
density is increased.

For distortionless modulation, frequency 
oscillator has to vary linearly with the audio

By A. B. PRZEDPELSKI 
Senior Electrical Engineer

A R.F. Product», Inc 
7627 Lake Street 
River Forest, III.

“incremental” permeability for low ac signals with 
temperature. This effect is rather difficult to compen
sate since the temperature coefficient of the ferrite 
may vary with temperature and also varies with flux
density. Most ferrite materials have

varies with de bias, temperature, and age. 
Both frequency drift and distortion

of the 
current

ferrite cores for most application.
For critical low distortion circuits, however-, some

Simple
not satisfactory since the curve

This curve
\H + 17

approached fairly closely

FERRITE saturable core FM 
modulators have two serious 
drawbacks. Temperature changes 

cause frequency instability; and 
¡i/H non-linearities and hysteresis 
effects cause distortion. The circuit 
described here was developed to 
eliminate these drawbacks in a 
modulator for a variable frequency 
FM oscillator

The frequency drift with tem
perature of oscillators with ferrite



Fig. 2: This block 

diagram shows the 
technique used to re
duce distortion and 
drift in a variable- 
frequency FM modu
lator.

Single-frequency FM modulators can be 
stabilized quite simply by detecting the 
modulated signal and feeding it back to the 
reactor. Here is a circuit which achieves the 
•-ame simplicity in stabilizing a ferrite FM 
modulator over a range of frequencies.

Ferrite FM Modulator

naans of crystal oscillators, in a variable frequency 
oscillator this system becomes impractical, since a 
practically complete EM receiver has to be employed, 
perfectly tracking with the oscillator circuit.

In the particular case where our experiments were 
performed, a low distortion FM modulated oscillator, 
covering the r-f range of 120—205 MC, was needed. 
A ferrite core of suitable material was used to provide 
the circuit inductance and a variable capacitor was 
used to cover the necessary frequency range. Another 
coil was wound using the same type and size core as 
the variable oscillator coil, but tuned to 10.7 MC with 
a suitable capacitor. (The number of turns for both 
coils does not have to be exactly the same, but the 
winding length should be comparable).

The 10.7 MC tuned circuit is used in a fixed 
oscillator, the voltage of which is sampled and fed 
into a low distortion, high stability 10.7 MC dis
criminator. The two coils are placed symmetrically 
(to provide identical flux distribution) in a high p. 
laminated yoke. The yoke is used to provide more 
flexibility in arrangements of modulating, feedback, 
and bias windings and to eliminate interaction 
between r-f and control windings. The de output of 
the 
one 
the 
the

discriminator is fed through a de amplifier to 
winding on the yoke. The polarity is such that 
frequency change caused by this signal opposes 
original frequency change which caused the de

ELECTRONIC INDUSTRIES • February 1958

output from the discriminator to appear. The ac 
component is fed into an audio amplifier 180° out of 
phase with the incoming audio signal, thus providing 
negative audio feedback.

Since the cores are identical and the flux density 
in both is the same, the de and ac negative feedback 
will decrease frequency drift caused by ferrite 
temperature effects, also decreasing distortion of the 
modulated signal. The degree of reduction depends 
on the quality of the discriminator demodulator as 
well as the amount of feedback. Frequency response 
is also improved by negative feedback.

In a circuit similar to that shown in Fig. 1, at 
150 KC deviation, a reduction of distortion from
0.5% to 0.05% 
of feedback.

This circuit 
frequencies can

resulted with approximately 20 db 

is rather flexible, and different 
be accommodated. The two coils can

be separated with parts of the yoke to prevent inter
action. as long as the flux densities remain the same.

• Patent applied for.

A REPRINT 

of this article can be obtained by writing on company letterhead to 
The Editor 

ELECTRONIC INDUSTRIES • Chestnut b 56th Sts . Phila.. Pa.



A T ransistor Tester

transistor parameters. The author has designed self-con

By ROY A. HEMPEL

rectly from the meter read in microampe

ELECTRONIC INDUSTRIES

beta direct from the meter scale, and I,

Motorola Research Laboratory 
Phoenit, Ariiona

amperes with full scale being 1 ma.
Two basic types of oscillator circuits are used (Fig. 

5). For low frequencies of 1 kc and 10 KC, a grounded 
base configuration is used. For frequencies of 25 kc, 
50 KC, 75 KC. 100 kc, 200 KC, 500 KC, and 1 MC, a 
grounded emitter circuit was found best.

The oscillator switch is a six gang (I pole per gang) 
11 position switch. The 2N114 and 2N78 transistor

A REPRINT 
of this article can be obtained by 
writing on company letterhead to 

The Editor 

ELECTRONIC INDUSTRIES 
Chestnut & 56th Sts.. Phila., Pa.

Circuit Description
A block diagram of the circuit is given in Fig. 3. 

The oscillator operates into an emitter follower. The 
emitter follower (grounded collector) has a voltage 
gain less than unity and some current and power gain.

It is used here to prevent frequency shifts from 
loading the oscillator directly by the transistor under 
test.

The output of the emitter follower is available 
through a 2.5 K pot to both external terminals and to 
the base of the transistor under test.

It is important to note that when a transistor is 
being tested the oscillator output should not have an 
external load connected.

The collector output of the transistor under test 
goes to an isolating emitter follower stage and then 
to a diode rectifier circuit. Another emitter follower 
is used to convert the diode rectifier output to the 
lower impedance level required by the 0-100 ¡xa meter.

The Ico, beta, and Ic measurements are read di-

EVERYONE in the electronic field is aware of the 
tremendous increase in transistorized products 

in the past few years. Engineers working in this new 
field know the value of being able to check transistors, 
but many cannot afford the more elaborate and ex
pensive transistor testers. Often, valuable time is 
spent on an overly simplified transistor checker, only 
to find that an auxiliary oscillator, voltmeter, etc., is 
still needed.

This transistor tester has proved an invaluable aid 
for transistor testing and transistor circuit develop
ment. It has the advantage over more simple testers 
of being able to check transistors from 1 KC to 1 MC. 
No external test apparatus is needed. The instrument 
is completely self-contained, with a built-in oscillator 
and meter. Five standard flashlight cells are used, 
and these last for practically their entire shelf-life.

The instrument described here is complete and will 
not tie up external test equipment. It can be assem
bled in a few evenings of spare time. It will check 
both pnp and npn transistors for ac beta from 10 to 
1000, I,.„ from 0 ¡xa to 1 ma, and Ie from 0 ma to more 
than 6 ma. External connections are available for 
testing diode reverse current flow. Separate terminals 
are also available for testing filters, amplifiers, and 
other circuitry.

tained instrument which is simple and economical to build

The electronics laboratory often finds use for simple kit or 
"home-brewed' test equipment. Here is a carefully designed 
transistor tester which will prove invaluable for checking
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SW2

SW6

R28-
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Fig. 2: Face of tester; external meter is needed only for adjustment.

OSC J 
OUT

sockets are mounted on the switch, as are most of the 
other components. To make parts-mounting easier, 
the six switch wafers were moved closer together and 
a seventh wafer was added to the switch. Many of 
the components were tied to the seventh wafer ter
minals. All oscillator wiring was kept as short as 
possible.

Basic Circuits
Figures 6 and 7 show the basic circuitry employed 

for PNP and NPN transistors to measure ac small sig
nal current amplification more commonly referred to

oscillator unit emitter diode emitter meter 
ANO UNOER FOLLOWER RECTIFIER FOLLOWER

EMITTER TEST
FOLLOWER

Fig 3: Block diagram of the transistor tester

as ac beta, and collector leakage current referred to 
as I....’ -

Meter Circuit
The meter circuit is shown in Fig. 8. No amplifi

cation is required with the sensitive 0-100 ¡ia meter 
used. Type 2N135 transistors are used, although such 
types as 2N113 and 2X111 may also be used.

The oscillator choke coils L2 through L9 should 
preferably be ferrite core chokes such as Grayburne 
ferri-chokes.
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These have a higher Q than normal air core chokes 
and permit easier and more stable oscillation.

The chokes LIO and Lil are ferrite core made by 
Grayburne and are necessary only to prevent exces
sive signal attenuation at 500 kc and 1 Me.

Three pots—R33 (Hi adjust), R38 (Medium ad
just), and R34 (Lo adjust)—are used to adjust the 
linearity of the meter over its full range. These pots 
will need trimming whenever the transistors are 
changed, or if the battery voltage drops under 5.9 
volts (normal about 6.3 volts).

Frequency-amplitude-adjust pots R4, R5. and R10 
through R16 control the 1 KC to 1 mc amplitudes over 
a narrow range.

These pots are also mounted vertically on a bracket 
behind the right side of the tester. Pot R4 (1 KC) is 
at the top.

Adjustment
After construction, the first step is to check the 

oscillator output. Set the meter scale switch on xlO 
position, the function switch on current position, and 
the power switch on operate.

Connect a wide band oscilloscope to the 2NU4 
transistor (T11 collector.

Adjust each of the frequency amplitude pots R4. 
R5, and R10 through R16 to minimum resistance. 
Check each of the nine frequencies. The output voltage 
should be 3 to 4.5 volts peak to peak.

If there is no oscillation, if the amplitude for some 
frequencies is way off, or if the sine wave output is 
badly distorted, double check all circuit wiring and 
components for errors. If the amplitude is only 
slightly out of tolerance let it go for the time being 
and move on to the next check.
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Fig. 4 Complete schematic of the transistor tester. The lead labeled ‘ External AC VTVM is needed only for calibration of the instrument meter

Transistor Tester (Continued)

Second Step
For the next adjustment, place the scope on the 

2N78 transistor (T2) emitter, or on the external 
oscillator output terminals. The oscillator pot R24 
should be turned to the extreme clockwise position 
for maximum output.

The output amplitude should be approximately the 
same for each frequency as it was when checking on 
Tl collector, with the exception of 500 KC and 1 MC 
which may be down as much as 10 per cent. If the 
output is down more than 10 per cent at frequencies
of 100 KC and up, it may be 
another 2N78 with better high

For the third step, the scope

necessary to select 
frequency response.

Oscillator Check 
should be connected

to the oscillator output terminals with the frequency
set initially on 1 KC.

Calibrate the scope for 
Adjust R4 until the 1 KC 
peak-to-peak. If an RMS 
it may be connected across

2.82 volts peak-to-peak. 
output equals 2.82 volts 
voltmeter3 is available, 

the oscillator output ter-

minals and R4 adjusted to give 1 volt RMS output.
Switch to 10 KC and adjust R5 for 2.82 volts 

peak-to-peak, and repeat for each frequency, in 
each case adjusting the correct pot. When finished, 
run through all frequencies once more, making minor 
adjustments where necessary, until the output from 
1 KC through 1 MC is a constant 2.82 volts peak- 
to-peak or 1 volt rms. Mark the final oscillator out
put knob setting, 1 volt. This finishes the adjustment 
of the oscillator section of the tester.

Meter Shunts
The fourth step is to check the meter shunts for 

accuracy. If an accurate 0-1 ma de meter is avail
able place it in series with the tester meter. Start 
with the current control R28 in mid-position. Turn 
the meter scale switch to xl position.

Insert a PNP transistor into the socket making 
sure first that the TYPE switch is on PNP. Adjust 
the current control R28 until both meters read 1 ma 
full scale. If the tester meter does not read full 
scale modify the shunt resistor R42 until the meters 
read identically.

Meter Linearity
The fifth step is to adjust the meter linearity pots, 

R33, R34, and R38. First remove the external PNP
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.25 IOO K

50-

transistor used in the fourth adjustment step. At
tach a high frequency ac vacuum tube voltmeter3 to 
the upper left binding post on the front panel.

If the scope is calibrated every .4 volts from 0 to 
2.82 volts it may also be used, although for this 
test the ac VTVM proved handier.

Set the meter scale switch on xl, the frequency 
on 1 kc, and the function switch on beta. Set the 
oscillator output pot on the 1 volt mark.
ac meter should read 1 volt RMS. The 
should be somewhere near full scale.

Adjust R33 Hi-adjust pot until the 
reads full scale.

The external 
tester meter

tester meter

Readjust the oscillator output to give .1 volt on 
the external meter. Adjust R34 Lo-adjust pot until 
the tester meter reads 1/10 full scale, i.e. the same 
as the external meter. Repeat with oscillator out
put pot set to give .5 volt on the external meter. 
Now adjust R38 Medium adjust pot until tester 
meter reads V2 full scale. Repeat checks at both ends 
of scale. It may be necessary to repeat this adjust
ment process several times until the operator is 
satisfied that his 
with the external

meter checks as closely as possible 
AC meter.

The sixth and 
meter scale on xl

Final Adjustment 
final adjustment step is to set the 
and adjust the oscillator output for

1 volt at 1 kc. Switch from 1 KC in steps through 
200 kc. The meter should read 
scale for each of the frequencies, 
ment of the oscillator amplitude 
through R16 may be necessary.

approximately full 
A slight readjust
pots R4, R5, RIO 
Skip from 200 kc

to 1 mc and adjust trimmer C29 to bring 1 mc out
put to full scale. Switch back to 500 KC and adjust 
trimmer C28 to bring 500 KC output to full scale. 
Switch through all frequencies once more for a final 
adjustment. The tester is now ready to check tran
sistors.

General Operation
Always observe the following procedure when 

checking transistors. If there is any doubt as to 
whether a transistor is shorted, throw the meter 
scale switch on xlO. This protects the meter. Al
ways be sure that the TYPE switch is thrown to 
the type of transistor being tested. Be sure the 
center switch is on STANDBY whenever a transistor 
is inserted or removed from its socket. Start with 
the current pot in mid-position to prevent excessive 
current from flowing through some transistors. Be 
sure that the oscillator

And finally, 
in its socket 
simple rules

RMS out. 
backwards

If these 
to become

output pot is set on 1 volt 
don’t insert the transistor 
or across the terminals.
are followed (and they tend

automatic after checking any number of 
transistors) both the tester and the transistors being 
checked will have a long life.

I Hamlin,

References
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OSCILLATOR EMMITER 
FOLLOWER

I KC AND 10 KC

’’OSCILLATOR EMMITER 
FOLLOWER

25 KC TO I MEG

Fig. 5: These two basic oscillators are used.
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measurement circuits.
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Fig. 7: I measurement

NPN MEASUREMENT

is based on these circuit*.

Fig. 8: Circuits for the self-contained meter.
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Checking on Computers

A New Approach to Verification
With analog computers becoming larger and more com
plex, point-to-point checking of components is prohibitively 
time consuming. A computer whose unique problem analyzer
reduces verification time to 40 minutes is described.

By WILLIAM C. MEILANDER
Control Development Engineer, 

Computer Engineering Dept. 
Goodyear Aircraft Corp., Akron 15, Ohio

DURING the past decade, the electronic differen
tial analyzer has become an effective research 

and development tool. Present techniques allow the 
computer user to translate nearly every conceivable 
physical1 system into computer wiring diagrams.

The analog computer ideally is a super slide rule, 
for while it is easily capable of arithmetic opera
tions, its outstanding ability to handle integrodif
ferential operations is its most salient feature. The 

conventional slide rule has been accepted as a reli
able device, but the differential analyzer has not been 
so universally received. In fact, one of the more 
difficult problems associated with differential ana
lyzers is determining whether they are solving the 
desired mathematical relations.

The obvious technique of point-to-point verifica
tion of the wiring diagram is far too time consuming 
to be practical for most problems: therefore, several
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of the

deter
shown

output of 
providing 
with the 
involving

vide a gain setting to fit the requirements 
problem.

The A14 problem-analyzer system easily 
mines the correct gain setting by the method

each element on an automatic printer, 
a record in digital form for comparison 
wiring diagram. For a typical system 
100 amplifiers and 20 nonlinear compo-

necessarily cumbersome methods have been devel
oped to ascertain when the computer is correctly 
wired for a given problem.

ReHabiHty Problem
The problem, then, is: how can the reliability of 

the electronic differential analyzer be made more 
comparable to that of its simpler predecessor?

In the early days of analog computer use, the 
problems were comparatively simple. The small 
number of amplifiers and computing elements em
ployed for a given problem did not require an 
elaborate method for determining whether the cor
rect hookup was made on the problem board or 
whether the elements of the computer were operat
ing correctly.

Today, analog computers are becoming larger and 
more complex. The number of elements used for a 
given problem may exceed several hundred. Check
ing the computer to determine that the components 
are operating satisfactorily and, more important, 
that the problem is correctly wired has become a 
bothersome task.

The individual scales of a slide rule are checked 
by matching the indexes correctly for a particular 
problem. The result is accepted without question. 
The differential analyzer can be checked in a similar 
manner by verifying each computing operation, 
including scale, and comparing the hookup with the 
desired wiring diagram or directly with the desired 
mathematical relations.

The GEDA- A14 computer readily copes with 
difficulties of problem analysis by using a system 
that readily provides a complete printed record of 
the wiring system and its individual components. 
The problem-board hookup can be verified exactly; 
i.e., each amplifier and each computing element can 
be checked to determine that it is correctly con
nected to the next computing element in the wiring. 
The All problem-analyzer system also indicates 
whether the element under test is hooked up as a 
summer or as an integrator and determines the 
over-all gain setting of the element in question.

In Fig. 2, the over-all gain, K, involves all the 
computing circuits associated with the amplifier for 
a given problem. The computer network, as it is 
hooked up with its coefficient potentiometer, its 
input resistor, and its feedback circuits, must pro

in Fig. 3. A single-pole double throw relay is located 
at the output of each amplifier and at each of the 
other computing elements. This relay will switch 
the output of the amplifier to an equivalent test
output voltage which, in turn, is applied as a substi
tute for the output of amplifier 1.

When the output-monitor switch is stepped to 
position 2, the output depends on the feedback and 
the input circuits of amplifier 2, thus providing a 
complete check on the over-all gain of amplifier 2. 
Similarly, when the monitor switch is stepped to 
position 6, the output of amplifier 6 represents the 
over-all gain produced by that part of the system 
from the equivalent output of amplifier 1 to the 
output of amplifier 6, including the effects of the 
feedback resistor, the input resistor, and the coeffi
cient potentiometer. An integrator or any of the 
nonlinear elements of the A14 computer may be 
checked by using the A14 problem-analyzer system.

By checking the network feedback, input resistors, 
and coefficient potentiometers in this manner, the 
amplifier performance also is verified. A compari
son of results obtained by the problem analyzer 
with a block diagram of the desired wiring quickly 
reveals whether the problem is correctly wired and 
pinpoints the location of any errors.

Operating Checkout Procedure
In actual operation the checkout procedure is 

somewhat different. The output monitor switch 
automatically scans all outputs and records the 

nents, it would be possible to check completely not 
only the wiring but also the machine components 
and the gain setting of each of the computing ele
ments in about 40 min. of computer time.

The analyzing operation is not dependent on 
arithmetic. The operator does nothing but examine 
the printed results. All gain settings are recorded 
in their exact values by the printer, except those

OUTPUT. 
MONITOR

CEDA

Fig. 3 (left) : A sim
plified problem set

rig. 2 <above): Ele
ments used in deter
mining over-all gain 
of a computing am
plifier.
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outputs of
omputing elements are turned to the ANALYZE

Fig. 4: Typical small CEDA A14 installation with readout printer.

Computer Verification (Continued)
the printed record

important factor setting

The automatic
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impedance points 
and signal noise

often introduces hum. cross talk, 
that obscure desired results.

desirable 
analyzed

lows. The problem board to be checked is inserted

problem-analyzer mode, all relay

any given

is introduced for 
switch then auto
element outputs; 

dtage greater than 
s read on a digital

cated.
If it is 

has been 
tion can 
then can

of the integrator circuits. For these, the printed 
gain settings must be multiplied by 10.

Another desirable feature of the GEDA A14 
problem analyzer is its ability to set accurately the 
potentiometer values within the networks in which 
they are to be used. All GEDA A14 potentiometers 
can be set by using a voltage from the potentiom
eter itself or by using a voltage from the amplifier 
to which that coefficient potentiometer is connected. 
This permits a check on the over-all gain, which is

Automatic Checking System 
checking system operates as fol-

be repeated. The second printed record 
be compared with the earlier analysis to

into the A14 computer. The PROGRAM control is 
set to CALIBRATE, and all coefficient potentiom
eters are calibrated; then, the system is set to 
automatically scan all outputs, and a sequence of 
operations is performed to check the connections 
from the output of each amplifier. In the automatic

position and an equivalent input 
amplifier 1. The output-monitor 
matically scans all computing 
when it finds an element with a v<i 
100 mv. it stops, and the voltage i 
voltmeter.

After the digital voltmeter h

to store a problem board which 
in the A14, the checking opera-

printer records the following information; (1) the 
test-voltage origin, (2) the magnitude of the test 
voltage, (3) the amplifier at which the output is 
read, and (4) the scale factor, or gain, of the ampli
fier. The printer then releases the output-monitor 
switch to search for the next computing element 
with an output exceeding 100 mv. The operation 
may be repeated until all outputs have been checked.

When the scan cycle has been completed, the 
values of all initial conditions have been checked. 
The problem board is removed from the analyzer so 
that the operator may conveniently check it with

ensure that wires have not been changed and that 
potentiometer settings are correct.

Problem-board errors, as pinpointed by the All 
problem analyzer, can be altered in a short time 
In earlier systems the operator could only check 
the second-run results of the stored problem against 
the earlier results and, if these did not agree, a 
complete check of the system would be required to 
find the error.

The All problem analysis also can be performed 
manually.

problem.
To obtain the correct potentiometer setting for 

the conditions presented in Fig. 3, the operator 
would turn the computer program control to the 
CALIBRATE position and introduce an equivalent 
signal for amplifier 1. He would then select output 
position 6. by dialing a two-digit code, and adjust 
the potentiometer until the output of amplifier 6 
reaches the desired value when the precisely known 
test voltage of the input is considered. Nearly all 
system errors have been eliminated.

Errors in the test-input voltage and the output
monitor voltmeter can be adjusted to less than 
0.01%; therefore, the over-all gain setting can be 
adjusted to within 0.01% of the desired value.

Another significant feature of the All analyzer 
is that while all voltage measurements are made 
at points of low impedance, all high-impedance ele
ments, such as input resistors and potentiometers, 
are measured very accurately. Measuring at high-

e««eeeee «eeeeeee 
eeeeeeee. .eeteeeee

Fig. 5: Internal view of the A14 side-panel control unit



Dynamic Testing

After all the elements of a problem have been 
checked statically, and all input networks and coeffi
cient potentiometers have been adjusted in the 
CALIBRATE position, a check is made of the dy
namic performance of the integrator elements.

The system is switched to the DYNAMIC TEST 
position, and a voltage is applied simultaneously to 
the input of all integrators. The outputs of all inte
grators rise at a controlled rate then are shut off. 
The automatic scanner will detect the elements that 
are connected as integrators and can provide a printed 
record of these elements in one operation. The ele
ment numbers then can be checked against the ele
ments shown as integrators in the wiring diagram.

The dynamic check completes the operation per
formed by the A14 problem analyzer. Thus it can 
be used to determine that all connections are as 
shown on the wiring diagram and that no extrane
ous connections exist. It checks the over-all gains 
of the system. It accurately checks potentiometer

Fig 6: Perspective of typical medium-sized CEDA A14 installation.

settings and each of the machine components of the 
system. It can be used to determine whether the 
proper initial conditions are applied.

The A14's automatic scanner also can be used 
in the program control positions STANDBY. I. C. 
(initial condition), and HOLD. In STANDBY the 
scanner will detect computing element failure by in
dicating the presence of an undesired output volt
age. In I. C. the scanner will stop at the output of 
each amplifier where an initial condition exists. In 
HOLD the scanner will indicate all voltages at the 
outputs of every element in the machine unless 
these are negligible.

The operator can obtain a digital record of his 
problem at any time because switching the system 
from OPERATE to HOLD causes all computing ele
ments to retain the voltages that existed at the time 
of switching.

Among the several advantages of the A14 com
puter that assist the operator in setting up a given
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Fig 7: View of the stabilizer plug-in unit for the Goodyear A14.

problem and assure him that the computer is func
tioning correctly are the following:

1. The A14 system provides for a change of time 
scale in a problem by a factor of 10. thus pro
viding the operator with a check on the re
sponse characteristics of the problem as set up 
in the computer.

2. The system provides for the reversal of initial 
conditions in the problem without wiring 
changes and thus provides the operator with a 
check on the linearity of the computing ele
ments for both polarities of output. This is 
useful in checking special circuits containing 
diodes.

3. The inherently low differential-operate time 
dess than 100 u.sec) of all HOLD relays assures 
the operator that errors will not accumulate 
rapidly if the machine is switched from OPER
ATE to HOLD repeatedly during the running 
of a problem.

4. The A14 computer high-speed UTILITY' RE
LAYS can be operated from the control posi
tion, or can be operated directly from the out

put of an operational amplifier.

A REPRINT 

of this article can be obtained by writing on company letterhead to 

The Editor

ELECTRONIC INDUSTRIES • Chestnut & 56th Sts . Phila . Pa

Fig. 3 shows the internal construction and wiring 
of the side control panel. The major portion of the 
problem analyzer, the PROGRAM switch, and other 
control functions are contained in this control panel. 
Fig. 4 shows the A14 problem board and control 
panels from the operator’s position.

Thus the A14 marks a decided advancement 
toward greater computer reliability, a factor which 
has limited the extensive use of electronic differen
tial analyzers since their inception.

Footnotes
1 The .-cope of problems studied is not, of course, limited to 

physical problems. Much important work in economic and other 
nonphysical fields has been carried out with the differential 
analyzer

2. Reg. TM. Goodyear Aircraft Corp., Akron 15. Ohio
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similar to the Q meterengineering laboratory

been made by measuring the change in frequency, but 
such systems have proven inflexible when many differ
ent frequency cavities are involved. This article is in
tended to shed more light on the problem, to show 
what improvements have been made, and which ones 
are still indicated.

Fig 1- Equipment and plumbing used in high accuracy cavity test.

T N the course of the development of a new X-band 
cavity, the WX3622, much attention has been placed 

on the measurement of frequency. Since the essential 
function of a cavity is to serve as a frequency stand
ard, the accuracy of frequency measurement becomes 
the whole basis for other tests on the device.

It also determines the excellence of the device in 
stability, temperature compensation, shock, and vibra
tion. If the specified limits on shock were 0.1 MC and 
the equipment were able to resolve frequency to an 
accuracy of 0.1 MC, the above limits would have little 
meaning. Some of these measurements might have

System Description
The present system, used by the factory and the

By WILLIAM A. GERARD 
ngineer Micro.avo Engineering Dept 

Westinghouse Electric Co'p. 
Horseheads N. T.

Excellence in stability, temperature compensation, shock, and 
vibration is determined by measuring the frequency under environ
mental conditions. Though measurement by frequency change is 
possible, such systems have proven inflexible. Recent advances 
in technique and further improvements are noted and discussed.

originally developed by the MIT Radiation Labora
tories. It was designed by the Equipment Develop
ment Group and extensively modified by the Tube De
sign Group into its final form.

Referring to Fig. 2, a block diagram of the system, 
we find a variable 1-f oscillator. The oscillator fre
quency is counted on an electronic counter. The 
accuracy of this count can be assured by comparison 
with WWV.

The oscillator frequency is multiplied by a series of 
r-f stages, the output of which is fed to a 1N21 crystal. 
This crystal generates harmonics in the X-band which 
will be compared to the cavity frequency.

Sixty-cycle modulation is applied to the repeller of 
an X-band klystron (2K25) and to the horizontal de
flection plates of an oscilloscope. The modulation is 
adjusted to sweep the klystron about the resonant fre
quency of the cavity to be tested.

The modulated klystron output is fed through a 
ferrite isolator to the test cavity. A directional coupler 
is included to monitor the klystron output mode. A 
second coupler couples a portion of the klystron output
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Reading Procedure
Let us trace the procedure used in finding the fre

quency of a cavity.

multiple of
STANDARD

DIFFERENCE 
I--»MONITOR__ Idet

WAVE 
METER K 

, MODE

conditions, the dots will be symmetrically disposed on 
the cavity response pattern.

ISOLATOR COUPLER

will take place and the cavity response can be found 
by viewing the reflected energy with a directional 
coupler or by viewing the absorbed energy on a slotted 
line.) The energy is detected and the cavity response 
is displayed on the scope. To obtain the frequency 
reading on the cavity, it is necessary to place both the 
crystal harmonic and the center of the klystron mode

Symmetrical disposition of dots indicates crystal 
। of klystron mode arc at cavity frequency.

monies of the VFO.
Mixer output is fed to a receiver which is tunable 

from 2.5 to 3.5 MC. It will respond with a small burst 
of energy each time the sum or difference of the in
stantaneous klystron frequency and the harmonic 
equals the receiver frequency.

This pulse is detected, amplified and used to trigger 
a thyratron. The thyratron output pulse is fed as 
intensity, or Z axis, modulation to the scope.

Since sine wave modulation is used, a total of 4 dots 
will appear on the scope each cycle. This will be 
shown to aid in eliminating the effects of phase shift 
in the system.

Klystron energy impinges on the cavity and energy 
corresponding to the cavity response is transmitted. 
(This will be true if the cavity is a transmission type

standard
FREQUENCY

Fig. 2 Block diagram 

of present system 
The counter is com 
pared with Station 

WWV for accuracy.

Fig. 4 'above*' Klystron not tuned to exact cavity frequency

Fig. 5 <below): Slanted lines added to scope face reveal 
slight errors in klystron tuning as skewed patterns.
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PULLING FOR 
1023 GAVITY

EXPANDED TRACE WITH TOP 
OF RESPONSE AND BASELINE 
OFF SCOPE FACE

outlined above where frequency is first determined to 
2 MC with the wave meter.

X-Band Cavities (Continued)

With the cavity inserted in the system as in Fig. 2, 
the klystron is tuned over the band until a maximum 
transmission is reached. The cavity frequency may 
n»w be determined approximately by use of a cali
brated wave meter. Direct reading commercial wave 
meters are most convenient and they may be precisely 
calibrated by this method if greater accuracy is de
sired; 2 MC is usually sufficient. This accuracy is re
quired to establish the correct multiplier or harmonic 
of the VFO It is also required to assure that a false 
harmonic or spurious dots are not being used.

A quick calculation will then yield the approximate 
VFO frequency that must be used.

Klystron Tuning

If the klystron used were capable of constant power 
output over the entire frequency range of the cavity 
response, no error would occur due to slight tuning 
errors. Two problems arise due to inadequate klystron 
performance. Fig. 4 shows the results if it is not 
tuned to the exact cavity frequency.

Since the power level is not equal on each side of 
the cavity response curve, the dots are not level. When 
they are leveled, the frequency reading will be in 
error. A second source of error arises if the klystron 
mode itself is not symmetrical. In this case, it is im
possible to correctly read the cavity frequency by 
this method.

Spurious Dots—False Harmonics
Spurious dots are responses close to the desired 

harmonic which cause the receiver to trigger. They 
aro usually caused by excessive receiver sensitivity 
and poor signal to noise ratio.

Fig. 6 'above): "Blown up" trace minimizes error in leveling ¿ot-;.

Identification of the true dots is aided by changing 
the receiver tuning. As shown in Fig. 3, the dots 
viewed on the cavity response curve will rise sym
metrically when the receiver frequency setting is low
ered.

False harmonics are sets of dots which appear on 
the scope at positions far from the known harmonic 
settings. Unlike the spurious dots, they are quite 
stable.

Fortunately, false harmonic and spurious dot errors 
can be avoided, if care is taken to use the procedure

The VFO is then set to this frequency. Next» the 
multiplier chain must be peaked to give maximum cur
rent through the harmonic generator crystal. If tuned 
crystal mounts are used for the harmonic generator 
and mixer and no dots are visible on the scope it may 
be necessary to connect a microammeter and tune for 
maximum current. With dots visible, dot brightness 
may be used as tuning criterion.

It is sometimes necessary to reduce the klystron 
modulation to obtain stable dots. This will widen the 
pulses of receiver energy that form the dots. The VFO 
is then adjusted to level the dots. The cavity fre
quency is given by this simple relation:

Cavity frequency = Counter reading X Multiplier

In making the above measurements, numerous 
sources of error must be considered.

A« PHASE SHIFT FOR 
EACH DOT NOTE THAT 
IT IS NOT EQUAL FOR 
ALL PULSES

THYRATRON TRIGGERING LEVEL

)89ÕÕ'-9CÍÕÕ-‘—9lbo ' 9200 ‘ 9&O ' 

FREQUENCY IN MC

ive meter freq, reading: 

Harmonic multiplier

Fig. 8 below! : Pulling of 1Q23 cavity for equal mis-match system. Fig. 9 (below1: Note VSWR for load is under 1.05 over a wide band. 
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ultimate solution to
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016 
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090 
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pearing on 
sponse and

the dots 
position

’•MPE RAT'JRE
!3O*C

2nd Reading 
- 092 
- 012 
- 032 
- 032

026 
- 010

3rd Readini
- 040
- 010

032
- 016
- .028

075

patterns. Also, 
a standard to 
judgment

This method

1st Reading 
- 144 
- 026 

012 
058 
036 
022

delay in the receiver will result in 
a delay of the dot on the scope. If 
the time delay or phase shift were 
uniform for each pulse through the

sine wave

The average height of 
would represent their 
without phase shift.

If the amplitude of
from the crystal mixer differs for 
the 4 dot pulses, the receiver phase 
shift will also differ. This is large
ly the result of the thyratron trig
gering at different times relative 
to the center of each amplified 
pulse from the receiver as shown 
in Fig. 7. This will lead to differ
ent apparent frequency readings as 
the receiver is tuned.

Phase shift varies because kly
stron power (and hence beat fre
quency power) varies radically over 
the klystron mode. Tuning the re
ceiver moves the beat point to new 
power levels where different phase

the lines serve as 
eliminate operator

was possible to achieve ranges bet
ter than .020 mc and averages with
in .010 MC. The time spent in ad
justments was also reduced to 1/3 
the previous time. Identical read
ings to .002 MC were not uncom
mon.

shifts result, 
source is the 
this problem.

Human Error and Klystron Tuning
Using the measurement system 

as first described, a range of read
ings on a given cavity at constant 
temperature will result with re
peated measurement by the same 
or different operators. The scatter 
is largely the failure to level the

max. pulled angular 
frequency

true resonant angular 
frequency

unloaded Q of cavity

One solution to this problem is 
immediately suggested by the dia
grams If the relative position of 
klystron mode and cavity response 
are viewed simultaneously on the 
scope, it is possible to more intelli
gently tune the klystron

Such a scheme is possible using 
a dual beam scope or an electronic 
switch and a monitor coupler in 
the waveguide. This scheme was 
ultimately adapted as the most ac
curate method.

A second scheme, which does not 
require the additional equipment 
was also tried. Two slanting lines 
are added to the scope, Fig. 5. The 
presentation is blown up to make 
the cavity response correspond to 
the slanting lines. Under these 
conditions, slight errors in klystron 
tuning are magnified into skewed

read the frequency of a cavity 
which was held at constant tem
perature. The readings were re
peated later and then » third time 
See Table 1.

These figures show how repeated 
readings help the human error. Un
fortunately, there is no assurance 
that the average reading is the 
correct frequency. Asymmetry of 
the klystron mode or pulling effects 
could cause such an error.

Using the 2-trace presentations, 
and carefully leveling the dots ap-

Receiver Performance
The receiver which picks up the 

beat between the klystron and the 
harmonic plays a vital role in the 
accuracy of the system. Any time

dots and to peak the klystron the 
same each time.

For X-band cavities, this error 
has been established as ±.06 to 
*.08 MC on measurements by our 

factory operators. Another man
ufacturer also reported ±.07 MC 
scatter in readings.

In the laboratory, human error 
in leveling dots is minimized by 
using a "blown up" trace, Fig. 6. 
Several engineers, all experienced 
with the equipment, were asked to

metrical klystron modes. The X-13 
klystron was found to be better 
than the 2K25 in this respect and 
has much less backlash. Some in
herent error is present in either 
case. Nevertheless, this method 
was measureably better than the 
original one.

The theoretically best solution to 
the problem of klystron tuning 
would be to obtain constant power 
output from the signal source. The 
use of a backward wave oscillator 
or saturated TWT amplifier was 
considered but rejected. The chief 
difficult}' with these power sources 
is that while they will deliver con
stant power over wide bandwidths, 
over narrow bandwidth they ex
hibit minor fluctuations in gain 
due to slight helix irregularities. A 
more elaborate scheme using an 
AGC setup with the TWT might 
have been successful.

No attempt was made to operate 
these “ultimate” systems because 
the 2-trace presentation gave the 
required accuracy.

M.I.T Radiation Laboratory Se 
ries, we find a formula for maxi 
mum pulling:

Table 1
Deviations in MC from Group Average

Pulling Effects
Up to this point, no mention of 

the requirement of a matched sys
tem has been made. The effect is 
simple—a system presenting any 
appreciable VSWR to a cavity will 
pull the cavity frequency if the 
VSWR phase presents reactance to 
the cavity.



X-Band Cavities (Concluded)

Ji, St = input and output coupling 

parameters

r(. f; = input and output system 

VSWR

A more convenient form of the 
formula can be obtained if we con
sider the case of equal mis-match. 
Fig. 8 is a curve showing this ef
fect.

r 4 -t- Tu (P 4- i jj -1
L 16 (p + 1) Ql J 

fo = resonant frequency

To = cavity transmission fraction 

p = cavity input VSWR

Qi. = cavity loaded Q

It is important to note that a 
mis-matched input is just as dan
gerous as a mis-matched output. 
To eliminate load matching prob
lems, we are now using flat loads 
with directional couplers rather 
than tuned crystal mounts. The 
tuned mounts are very narrow- 
banded, very sensitive to shock, 
tedious to adjust, and subject to 
match change with power level 
change.

By use of the directional coupler, 
isolation of the crystal mount and 
the cavity is assured. A plot of 
VSWR vs frequency for such a load 
in showrn in Fig. 9. Note that the 
VSWR is below 1.05 over a wide 
band.

The problem of matching the in
put is not as easy to deal with. Use 
of a tuner would require an auxil
iary system and quite an elaborate 
procedure each time the match 
were to be checked or frequency 
changed. A broad band matching 
system would require well matched 
pads or isolators.

Most attenuators listed in cata
logs have rated VSWR up to 1.1, 
but better match is available on 
special order. Several manufactur
ers can supply pads or isolators 
with VSWR below 1.03 with a 
bandwidth over 400 MC.

Leakage—J it ter—Disc on tinuities
On more highly developed sys

tems, under continuous observa
tion, the existence of jitter or dis

70

continuities in many cavities has 
become apparent. This phenom
enon has been confirmed by others 
in the field.

The observed effect is this: with 
temperature changing there is a 
sudden shift of frequency of 0.1 
MC or greater. This effect may be 
reversible by shocking the cavities.

Use of comparison cavities, Fig. 
10, has shown that the effect is not 
a system fault. Careful investiga
tion has showrn that such discontin
uities are caused by leakage around 
the cavity proper. In the IQ de
sign, it results from slight shifts 
of the “off resonance” whiskers 
which are used to suppress leak
age. Armed with this information, 
we were able to design a highly im
proved means of eliminating leak
age.

A REFRINT 
of this article can be obtained by 
writing on company letterhead to 

The Editor 
ELECTRONIC INDUSTRIES 

Cheslnut & 56th St»., Phil»., Pi

Temperature Compensation
Temperature compensation basic

ally requires that a cavity main
tain frequency over a range of 
temperatures. To measure compen
sation, the cavity must be placed 
in an environmental chamber 
where temperature may be con
trolled. Our equipment is designed 
to hold the cavity and associated 
guide in the temperature controlled 
chamber and allow normal fre
quency measurement.

The relation obtained between 
temperature and cavity frequency 
is parabolic in nature, thus the fre
quency at temperature extremes 
does not always represent the max
imum deviations from room tem
perature frequency. Continuous ob
servation or checks at intermediate 
temperatures are necessary to as
sure correctness of compensation. 
The comparison cavity technique is 
useful when a check on the system 
is desired.

Cold temperatures make the 
greatest demand on cavities and on 
measurement technique. One im
portant precaution that must be 
taken at low temperatures is to 
prevent moisture in the test wave
guide from condensing on the cav
ity windows. Should this occur, a 
downward frequency shift of large 
magnitude may result, obscuring 
true cavity performance. We have 
found that pressurizing the wave 
guide with dry hydrogen prevents 
this effect.

Hysteresis—Stability
This improved system has led to 

more accurate knowledge of cavity 
performance. Previously, no atten
tion has been paid to such phenom
ena as hysteresis partly because 
measurements could not give ac
curate enough data.

Hysteresis is the property of a 
cavity which exhibits different 
room temperature frequencies de
pending on whether it has just 
been hot cycled or cold cycled. This 
deviation is often as high as 0.5 
MC, with typical numbers from 0.1 
to 0.3 MC. Hysteresis in IQ cavi
ties has been traced largely to dia
phragm work hardening although 
diaphragm-less cavities do exhibit 
some hysteresis.

When the hysteresis loops do not 
close, the cavities may be said to 
be unstable and exhibit cumulative 
drift. Such instability has oc
curred in IQ production and re
quires extensive cycling before the 
hysteresis loops would close satis
factorily. Other cases of instability 
have been traced over 25 MC with 
no tendency to close apparent.

Instability in the WX3622 proved 
hard to detect. Careful measure
ments revealed that at low tem
peratures the solder bond between 
the kovar window and the copper 
cavity body was distorting the cav
ity irreversibly. This distortion 
corresponded to a change in the 
cavity diameter of .00001 in., too 
small for a mechanical measure
ment but detectable by precise 
frequency measurements. The solu
tion, the use of a strain free win
dow’, was proven by the same tech
nique, that of precise frequency 
measurements that were possible 
with the improvements described 
in this article. * *
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Design Analysis I
of the Low-Q Circuit I

The successful design of a low-Q circuit must take into 
account six distinct resonant frequencies. Here they 

are defined and derived, and results of the analysis given 
in tables and useful design curves.

By R. L. BADDORF
Project Engineer, Servomechenisms Inc. 

El Segundo, Calif.

and R. J. CROOKSHANKS
Consulting Engineer

1150 Chestnut Ave. Manhattan Beach, Calif.

Part 1 ot Two Parts

Low Q circuits occur quite often 
in practical designs. For example, 
in two terminal coupling of stages 
of a video amplifier, the analysis 
of the circuit at the high frequency 
end of the amplifier reduces to 
analyzing an equivalent low Q 
parallel RLC circuit. A low Q cir-

Fig 1 (below): Parallel RLC circuit. 

Fig. 2 (right): Analysis of frequency-depen
dent characteristics of RLC circuit

cuit is needed at the high fre
quency end of the amplifier to 
prevent “high frequency peaking.” 
Also, another example is the 
analysis of a transformer coupled 
amplifier at its high frequency end. 
Here the analysis of the circuit 
reduces to analyzing an equivalent 
low Q series RLC circuit.

The Parallel RLC Circuit
If the Q of the circuit given in

IVM W

Fig. 1 is high (Q„ > 10», then its 
resonant frequency is given by

u» = • At this frequency

when the circuit is sinusoidally ex
cited, the following is true, (a) 
The input impedance of the circuit 
is a maximum, (b) The circuit 
operates at unity power factor, (c) 
The ratio of the current through 
the inductive branch to the total 
input current is a maximum. (d»

e, ■to

TOTAL input IMPEDANCE .CURRENT PATIO THROUCH CAPACITIVE AND INDUCTIVE BRANCHES, ANO PHASE SHIFT AS A

IS THE PATIO OF THE APPLIED FREQUENCY TO THE COMMON RESONANT FREQUENCY, l/FTT>
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a-natural damped resonance, series and parallel case, [for a ]
B- MAXIMUM input IMPEDANCE, PARALLEL CASE [FOR Hm( PARALLEL)]
C- MAXIMUM CURRENT RATIO THROUGH INDUCTIVE BRANCH, PARALLEL CASE [FOR O, ]
C-MAXIMUM VOLTAGE RATIO ACROSS CAPACITANCE. SERIES CASE [FOR Oe ]
D- UNITY POWER FACTOR. OR ZERO PHASE SHIFT, PARALLEL CASE [FOR acC(PARALLEL)]
E- MAXIMUM CURRENT RATIO THROUGH CAPACITIVE BRANCH, PARALLEL CASE [FOR aIe ]
E- MAXIMUM VOLTAGE RATIO ACROSS COIL. SERIES CASE [FOR Ott]
F- MINIMUM IMPEDANCE, UNITY POWER FACTOR, SERIES CASE [FOR am(SERIES) B OC(StWl

Fig. 3: Variation in ratio of specific to common resonant frequency with Q .

FOR THE VARIOUS Qo THE IMPEDANCE IS NORMALIZED ON THE UNITY POWER FACTOR 
RESONANT FREQUENCY IMPEDANCE. L /RC , ANO THE FREQUENCY IS NORMALIZED ON THE

Fig. 4: This plot shows how maximum input impedance varies with Q

plot of the impedance when assuming the value cf impedance const 
AT THE commonly ACCEPTED RESONANT FREQUENCY. ui0. FOR The parallel ri 
OF fig I FOR VARIOUS Qc THE IMPEDANCE IS NORMALIZED ON THE IMPEDANCE 
EVALUATED AT THE COMMON RESONANT FREQUENCY . ANO THE FREQUENCY IS NORMALIZED ON 
THE COMMON RESONANT FREQUENCY, Uo

Low-Q (continued)

The ratio of the current through 
the capacitive branch to the total 
input current is a maximum, (e) 
Also, if the circuit is energized by 
a DC pulse, the resulting frequency 
of oscillation in the loop formed by 
the circuit is essentially w0.

Resonant Frequencies
It is rather unique that all of 

these conditions should occur simul
taneously at the same frequency, 
<oo, for high Q circuits. The low Q 
circuit exhibits these same five 
phenomena, but each condition usu
ally occurs at a different frequency. 
Hence, there are five resonant fre
quencies or frequencies of interest 
for the low Q circuit besides <oo or 
a total of six resonant frequencies.

These frequencies are defined in 
Table 1; carefully detailed der-
ivations of these frequencies in
terms of w0 and Qo are given in 
Table II. Frequency wm is the reso
nant angular frequency for maxi
mum input impedance into the cir
cuit. tuIL is the resonant angular 
frequency for maximum ratio of 
current through the inductive 
branch to total input current of the 
circuit. wjc is the resonant angular 
frequency for maximum ratio of 
current through the capacitive 
branch to total input current of the 
circuit.

Each of these resenant frequen
cies calls for the maximizing of the 
input inpedance Z, the ratio IL/IT, 
and the ratio Ic/t» respectively,
with respect to frequency, 
means that

This

d Z
du

and then

k It , d|L Ii-------- , and ---- - 
Qu) 

each set equal to

are

zero,
the respective resonant

frequencies are found in terms of 
w0 and Qo. The derivatives are, 
then, tested to verify that each of 
the results gives a maximum.

w0 is the resonant angular fre
quency that gives unit power factor 
input into the circuit. <uc is found 
in terms of % and Q(l by equating 
the imaginary part of Z equal to 
zero and solving for wr. <ud is the 
resonant angular frequency at 
which the circuit oscillates when 
excited by a DC pulse. Here, it is 
assumed that the only action of the 
DC pulse is to charge the capacitor.
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Therefore, a transient analysis is 
performed to find this frequency of 
oscillation, <od.

Design Curves
From Table I, it can be seen that 

each of the resonant frequencies is 
a linear function of too- Therefore, 
a more convenient quantity to use 
is the reduced frequency, “a”. The 
reduced frequency, “a”, offers 
the advantage of being able to com
pare various circuits with different 
to0. For example. Fig. 2 gives the 
behavior of

L/RC’ "
for any to0, when the Qo of the cir
cuit is 2. Fig. 2, also, shows the 
input impedance, the current ratio, 
IL/IT, through the inductive 
branch, and the current ratio, 
I/CIT, through the capacitive 
branch do not maximize at “a”— 1, 
Cw = too), nor does zero phase 
shift occur at “a” = 1.

Each resonant reduced frequency 
is only a function of Qn. This is 
clearly shown by Table I, and the 
results of Table I are graphed in 
Fig. 3. Fig. 3 is a very useful 
graph; because, given a particular 
Qo, the various resonant frequen
cies may be obtained at a glance; 
or vice-versa, given a particular 
value for a type of resonant fre
quency, the Qo may be obtained. It 
is interesting to note that when Qo 
is less than .5, only the current 
ratio, IC/IT, through the capacitive 
branch maximizes at any frequency. 
Also, the frequency at which the 
capacitive current ratio, IC/IT, be
comes a maximum is quite “large” 
compared to g>0.

Fig. 4 gives the input impedance 
at w = to„ as a function of Qo. 
Here it is to be noticed that for Qo 
less than .643594, tom is imaginary; 
but an imaginary w„ is not sinusoi
dal excitation. Therefore, the way 
the derivative of | Z ' was obtained 
would have to be re-examined. Only 
DC pulses and sinusoidal excitation 
are considered here.

Fig. 5 gives the input impedance 
as a function of “a” for various 
values of Qo. This curve shows how 
the maximum input impedance oc
curs at relative lower values of “a” 
for lower Qo. Fig. 6 is similar to 
Fig. 5, except here the frequency 
is normalized with respect to w«..

(Continued on page 114)

VARIOUS 0, THE IMPEDANCE IS NORMALIZED ON THE MAXIMUM IMPEDANCE, ANO THE 
FREQUENCY IS NORMALIZED ON THE MAXIMUM IMPEDANCE RESONANT FREQUENCY,

Fig 6: Plot of impedance normalized on the maximum impedance
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• How to get into this interesting field

Medical Electronics

By RICHARD G. STRANIX
Assistant Editor 
ELECTRONIC INDUSTRIES

Fig. 12: Westinghouse Cobalt 60 Therapy 
Unit provides higher energy radiation to 
deep lying lesions without exceeding tol
erance of skin and overlying tissues.

Inspection Devices
One of the most immediate applications should be 

the replacement of visual inspection. This operation

requires more time than many of the others, and often 
it is not dependable or consistent. Scanning techniques 
hold much promise here. Combination scanners and 
computers will be needed.

One type of combination equipment, the Cyto- 
analyzer, Fig. 7, developed by Airborne Instruments 
Laboratories, is just now making its appearance in 
the form of two Field Test models. This device auto
matically scans and handles the data to distinguish 
between clearly normal smears of exfoliated cells and 
those smears having some small fraction of abnormal 
cells. To be of benefit to large screening programs, 
this must be accomplished with an acceptable level 
of false negatives.

The function diagram, Fig. 6, of the cytoanalyzer 
readily shows the operation of the three components: 
scanner, analyzer, and recorder. Note that nuclear 
measurement refers to the measurement of the ana-
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0 A quick survey of recent developments 

A calculated guess of what's anticipated

ANTICIPATED DEVELOPMENTS
Though no manufacturer will come out and admit 

what he is actually working on “in the back room,” 
it is generally taken for granted that the most im
mediate development will be along the computer lines.

Small, relatively inexpensive, special purpose com
puters will be most in demand because almost all the 
data that is received by electronic, mechanical, or 
other physical means will have to be correlated and 
analyzed.

Computers, of course, merely put the finger on, or 
rather give the nod to only one phase of development. 
All types of instrumentation will be a necessity.



tomical cell nucleus and not to some form of mea
surement utilizing radioactive bombardment.

Servos open up a whole new field of application, 
one of the most apparent of which would be the con
trol of radiation therapeutic devices. Another exam
ple, as far-fetched as it may seem at the moment, is 
suggested by Carl Berkley of the Rockefeller Insti
tute. It is the use of servos for remote control stomach 
surgery without external incision. Substitution of a 
receiver for the transmitter in the “radio pill” and 
further miniaturization make this idea from “science
fiction” not so incredible.

Sensory Perception

Another sphere, sensory perception for the blind, 
though some may feel that this is not truly medical 
electronics is worthy of mention here. Reading ma-
chines which will convert printed 
are being developed. The “talking 
to by many blind people . . . the 
third person between the author 
reader is their complaint.

matter to Braille 
book” is objected 
interjection of a 

and the intended

Since World War II, guidance devices for the blind 
have been the subject of several programs. Devices 
more sophisticated than the ordinary cane, are being 
developed which use sound, light, radio, and radar. 
One such device, an electronic cane. Fig. 14. capacitive

Clinical Centers

Providing credible consistent data is an immediate 
objective. Without trying to get the labor unions 
opposed to the field, it would be well if the technicians 
who presently work on such tasks as blood count could 
be replaced by scanning devices and data handlers 
that would give accurate repeatable data consistently. 
Another major factor is that this information must 
be able to be obtained economically. This could be a 
major contribution to medicine. Blood counts are not 
made anywhere near as often as they should be, mere
ly because the patient will not stand for the added 
expense.

Presently, blood counts or actually hemoglobin de
terminations are usually made in two ways. The 
first, the doctor in his office puts a sample from the 
patient’s finger on a piece of paper and compares its 
color with colors on a chart. This system has a very 
low dependability coefficient. The other involves the 
use of a technician in a central laboratory who places 
the specimen in a solution and compares its light 
transmission with a color standard. This system, 
though much better, still leaves very much to be de
sired. A hemoglobin determination only indicates 
normal count if each cell has a normal complement 
of hemoglobin. The ideal system will utilize scanning 
and data handling for comparison with an inter
national standard.

Speaking of economics, that is one of the difficulties. 
We are not able to utilize all our present technology 
because it is far more expensive than doing it the 
old way.

Though it may not seem so at first, there are prob
lems outside both the electronic and medical profes
sions that must enter into the picture. Assuming that 
we now have a central laboratory capable of analyzing, 
say a blood specimen, packaging and shipping of the 
sample without qualitative destruction prior to arri
val at the laboratory will be a prime requisite.

There will undoubtedly be many equipments de
signed. built, and manufactured which will not fall 
into the computer or instrumentation categories. 
However, these are not generally anticipated at this 
time. It is well known that many small firms with a 
good idea often become the leader in the field. Per
haps some manufacturer, small or large, will develop 
a revolutionary device which will be the “little black 
box” the medical profession wants for the “little black 
bags,” capable of solving all diagnostic problems and 
then performing the therapeutic treatment.

sensitive t<> the distance between the tip
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Fig. 13: Perception through the integument is established through the 
use of 5 vibratory transducers. Psychological experiments at Univ, of Va 
have incorporated 3 primary and independent dimensions—amplitude, 
duration, and bodily locus—in a workable cutaneous communication 
system Each group of 9 symbols is to be thought of as belonging to 
a single vibrator which varies in intensity <3 steps) and duration <3 
steps*. The 5 vibrators support all letters, all numerals, and the most 
frequently encountered short words. The vibrators are confined to 
thr ventral thorax. Work was supported by ONR.

and the ground, has shown great promise in the 
development laboratory. Operating parts, Fig. 15, 
are contained in the handle. Fig. 16. a block diagram 
of the system, readily shows operating principle. 
These devices have been reported in the literature by 
Wallace E. Frank of the Franklin Institute, Phila
delphia.

ENTRANCE REQUIREMENTS
The electronic engineer who would get into the field 

of medical electronics would do well to take several 
courses in college Biology. It might well be said that 
this course is the only essential training required. Of 
course, it will not immediately show the analogy 
between electronic theory and anatomical makeup but 
it will provide the necessary groundwork, or founda
tion, upon which to build both a vocabulary and a 
working knowledge of body functions.

Many young engineers today believe that they are 
the best educated people in all the sciences. Actually, 
the exposure to the basic sciences that an engineering 
student receives in college today in very fleeting . . . 
despite the fact that he may have what he considers
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Medical Electronics (Continued)

can not be overnetism, sound, light, and heat

fessional and actually is not necessary We do not

Lateral Education

to a biological

want to frighten away potential field entrants by 
placing prohibitive educational barriers in the way.

fication standard production items 
problem.

of physics.
Classical physics

Fig. 15 (left) Allot 
the electronic com
ponents for Ihc sen 
sitive cane arc con 
tained in the handle.

mechanics, electricity, mag-

too much ... a full year of chemistry and a full year

emphasized. Sound and light are probably readily 
understandable as related to the human anatomy. 
Not so readily understood, or more correctly asso
ciated, as mechanical and electrical activity is the 
movement of any of our extremities by the operation 
of nerves and muscles. The nervous system study is 
quite similar to network theory.

Quite naturally, the ultimate in training would be 
a combination E. E. and medical education. However, 
this is probably asking too much of the average pro-
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The major problems encountered by novices in this 
field, both electronic and medical, are semantics and 
actual recognition of what can be done in the other 
field. These problems are not easily overcome.

There is activity, aimed at educating both the engi
neer and the biologist. An attempt at formal educa
tion has been made at MIT, where a course in Bio
logical Engineering has been introduced. The Rocke
feller Institute, clearing house for much of the activ
ity in the field, has been working on a course of in
struction called Engineering Biology. The major diffi
culty has been in finding qualified instructors.

A Research Associate Plan has been inaugurated 
at NIH. Under this plan, graduate medical students 
and M.D.’s, interested in widening their knowledge, 
work in the various laboratories under the direction 
of the department head.

Recently, RCA conducted a three-day seminar on 
electron-microscopy. Its participants, sixty, were 
M.D.’s, and Ph.D.’s from this country’s leading medi
cal colleges, and at least five attendees were from 
foreign countries.

This venture, aimed at educating the educators, 
proved most successful. Most of us have at least 
heard of the electron microscope; here was an oppor
tunity for those for whom it can probably do the 
most good to view the latest techniques, ask ques
tions about it, and actually operate it. Fig. 18 is a 
scene from the electron microscopy laboratory which 
shows how CCTV was used to permit the 60 attendees 
to view operation and image simultaneously, rather

Earnings and Work Classification
At present, there is no great demand for engi

neers in the medical electronic field. Consequently, 
their pay scale follows (i.e., is’comparable to) that 
of any other electronic engineer. If they are em
ployed by a commercial firm, they will receive the 
standard wage rate for other engineers in the com
pany. If thej’ are in the educational profession, they 
are being, and probably will continue to be, under
paid as they are in every other field of engineering. 
Some say that the professor is sacrificing pay for 
security and prestige. More likely, it is a vocation to 
which they conscientiously devote themselves without 
thought of personal remuneration.

Because of the terrific expense of research and 
development work, most of the work in this field 
must be sponsored by the giants of the electronic 
industry or under contract by the government. The 
government will be wielding n double-edged sword 
in this campaign, for they will also be doing their 
own R & D work at such places as NIH.

For those engineers who shy away from govern
ment work or employment by the mammoths, those 
who see a better chance for personal recognition in a 
smaller firm, a word of encouragement. Some manu
facturers will be able to realize entrance into the 
field solely upon the visualization of a clear-thinking 
engineer who can apply directly, or with slight modi-

Fig. 16 (right!: 0" 
later models, the 
headphones were re 
placed with a buzzer 
mtd on the handle

Fig. 14' A guidance 
device for the total
ly blind, the sensitive 

cane, is shown here 
as actually used



IRE-PGME and theing contact with researchers

the old story

ELECTRONIC INDUSTRIES

A third method is that of direct referral—w’here 
the medical researcher contacts an electronic firm for 
help on a specific problem. This is unlikely unless a 
successful reputation has been developed.

Speaking of reputation, it is particularly impor
tant that nothing short of an excellent reputation be 
developed. This will be quite expensive at first be-

Rockefeller Institute. The PGME liaison committee 
could at least supply a list of names and addresses.

Fig. 17: Ford Instru 
men! Co.'s Ophfhal- 
ni’ -Electrot'>me, an 

electrosurgical de 
vice, performs the 
extremely delicate 
task of reattaching 
eye retinas

able to assist them in a solution 
two heads are better than one.

sonal visits to various research laboratories and uni
versities. It is the opinion of Dr. Lee Lusted, Chair
man, IRE-PGME, that most of the advances and con
tacts in the immediate future will result from this 
method. By simply taking the time to sit down and 
discuss the researchers’ project and its problems with 
him, a vast amount of information can be obtained. 
Naturally, the names of colleagues will enter the con
versation and their work may be reviewed simply by 
referring to the literature. Researchers are only too 
happy to reveal their problems to those who may be

than take turns looking over operator’s shoulder.
Annually, there is a Conference on Electrical Tech

niques in Medicine and Biology sponsored by the 
Instrument Society of America, the American Insti
tute of Electrical Engineers, and the IRE-PGME, and 
the Medical Physics Group of the appropriate host 
city. The sessions of this convention are planned 
primarly as symposia in which the formal presenta
tions are intended as preliminary steps to the stimu
lation of discussion and the free interchange of 
ideas. For each of its ten annual meetings this con
vention has met with tremendous success.

Remember! This is a team job! It will not be 
accomplished single-handed.

Equipment Types

There are two major classifications of equipment 
that will be needed and used, viz., Research and 
Clinical.

The former will probably be the most in demand at 
the earlier date. Medical men are not convinced of an 
instruments capabilities until it is released by their 
own researchers. This means that there will be for 
some time a lot of “one-shot” items. Consequently, 
the finger again points to the larger manufacturer.

After a category of instruments has been released, 
then the more-profitable large-quantity production 
can begin. This is the best time for the little manu
facturer to get his hand in. Different variations, not 
violating patent rights, can then be put on the market. 
It is probably not necessary to mention the little 
refinements, such as polished wooden boxes or cabi
nets as opposed to gray wrinkle finish chassis, neces
sary for the aesthetic appeal that is demanded of a 
physician’s office or a clinic.

cause the equipment must be re
liable. Prompt and efficient servic
ing most likely without charge, 
must be rendered. Repeated fail
ures of new devices will do more 
to harm the growth of medical 
electronics than all the good that 
it may do, when functioning prop
erly, could have helped.

There are at least two other 
sources of information which 
should prove helpful in establish-

Contact Development

The first problem that an electronic manufacturer, 
interested in entering the field, encounters is that of 
establishing contact with members of the medical 
profession, or others doing research work in the bio
logical fields.

Perhaps, the fastest and most efficient way is by 
exhibition at conventions and shows such as the 
Federation of American Societies for Experimental 
Biology. Though the firm may actually be making 
nothing with an actual application in the medical 
electronics field, its appearance at these shows will 
draw inquiries . . . even if it is just to ask what they 
have of interest to the field ... or why they are dis
playing at all!

Another method of establishing contact is by per-

Problems Encountered
Assuming that a manufacturer is producing items 

for the medical electronics market, he is now faced 
with the problems of distribution and sales.

Actually, these problems will not be resolved until 
more experience is obtained. However, companies that 
are already distributing are doing it directly, i.e., 
through their own channels and not through the medi
cal supply houses as might be expected. Some labora
tory supply houses have asked electronic manufac-

Fig. 18: Electron microscopes were studied at a recent symposium of 
medical educators CCTV permitted large audience viewing of image



Medical Electronics (Concluded)

turers to supply them with equipment bearing a label 
which states that the 
specific supply house 
turer.

When the field gets 

equipment was made for the 
by the electronic manufac-

larger, the half-dozen medical
supply houses that control distribution of items to 
the medical profession may apply pressure and acquire 
control. This conceivably might alter the distribution 
pattern from ■■manufacturer, mfr. rep., consumer” 
to •‘manufacturer, mfr. rep., medical supply house, 
consumer.”

It is unlikely that the medical supply houses will 
retain a staff of electronic technicians for servicing 
equipment, and therefore, the electronic manufac
turer will either be forced to do it or arrange to have 
it done by a service organization.

Fig. 19: An experimental amplifying screen for X-ray flouroscopy, cap
able of increasing by 100 times the brightness of X ray images for 
direct viewing in certain types of medical examination, is demonstrated 
here by a member of the RCA Laboratories technical staff. He holds 
one of the novel screens: another is shown in operation in chamber 
containing X-ray equipment and specimens. For this demonstration, 
the specimens were enclosed in a wood material having X-ray absorp
tion comparable to that of human flesh.

Selling
The common practice today is to use engineers as 

salesmen, when they can be obtained. These sales 
engineers may have to sell a purchasing agent, but 
usually he is just the figure-head. The real selling 
job is done on the engineer who will be using or speci
fying the electronic equipment. We then have an 
engineer talking to an engineer and using a language 
common to them both.

The basic sales problem will be training engineers 
to talk to biologist and medical men in a language 
that they can understand.

Accurate marketing surveys must be made before 
committing corporate funds to any particular instru-
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Fig. 20: FCC approv
al has been received 
for this 15-watt ul
trasonic therapy unit.

mentation program. At the New England Institute 
for Medical Research Symposium last June, a well- 
known marketing analyst, L. Nejelski Sr., President 
of Nejelski & Co. pointed out that the market for any 
new equipment can be accurately predicted. His com
pany 
study 

As
about

is apparently prepared to make this sort of 
on a contractural basis.
members of the medical profession have said 
themselves and their colleagues, “Be careful 

of M.D.’s! Trust them with your lives, but have no 
faith in them in business matters." It behooves a 
corporation to survey elsewhere when investigating 
the market possibilities of an instrument.

This is a field which, although it is not anticipated 
to do so, could mushroom overnight. I do not predict 
that the day that electronics invades the “little black 
bag” is around the corner, but if the increase in 
interest and activity of 
criterion, the snowball is

the last ten years is any 
rolling.

The author wishes to
Acknowledgment 

especially acknowledge the
assistance of the following for their contributions 
and review of this article:

Lee B. Lusted, M.D., Chairman, IRE-PGME.
Robert L. Bowman, M.D., National Heart Institute.
Walter E. Tolles, Airborne Instruments Labora

tory, Inc.
Carl Berkley, Rockefeller Institute.
Joseph F. Fisher, Philco Corp.
Wallace E. Frank, Franklin Institute.
John H. Busser, American Electronics Laboratory.

Foofnote*
can be made in 10 seconds but more in
to make an array.

_ "Ultrasonics in Medicine and I>.->11istry

1 A simple scan 
formation is needed

2. W. Welkowitz,
/•roe. of IRE. Vol. 45, No. 8, pp. 1059-1069, August, 1957.

3. Presently there are two schools of thought on the -ubj»<t 
of tlie effects of ultra-sound one holds heating to be primart . 
th»- other, vibratory motion.

A REPRINT 

oi this article can be obtained by writing on company letterhead to 
The Editor 

ELECTRONIC INDUSTRIES • Chestnut & 56th Sts . Phila . Pa.



Protecting Power Transistors 
From Thermal Runaway

When the product VS" bl equals or exceeds one, runaway 

occurs." The designer of power transistor stages must mini

mize each factor in this crucial term to prevent runaway.

By PAUL PENFIELD, JR.
Electronics Engineer 
269 Westgate West 

Cambridge 39, Mass.

I Designers of high-power transistor stages find that 
aJ a knowledge of electrical characteristics is not 
enough. They run into puzzling heat problems, and, 
in extreme cases, find a transistor stage is 
it may heat up excessively and run away.

unstable;

EMITTER 
''button

collector 
'Button

Fig 1: Typical transistor cross-section showing path of heat flow.

Cause
Thermal runaway in transistors comes about be

cause an increase in temperature brings an increase 
in cutoff current. This increase means an increase in 
collector current—sometimes just as much as the in
crease in cutoff current, and sometimes many many 
times more. This increased collector current raises 
the power dissipation at the collector junction, and 
this in turn increases the junction temperature—and 
so round and round in a vicious circle, adding to the 
junction temperature in an infinite series of steps. If 

this is a convergent infinite series of increases in 
junction temperature, fine. But if not, we’re in 
trouble. The case where the series is divergent repre
sents thermal runaway.

Fortunately, the problem can be put into mathemati
cal form, so we see just what variables are concerned, 
and how they are related.

Fig. 1 shows a cross-section of a typical modern 
junction transistor. The heat flow is assumed to be 
from the junction to the transistor mounting base to 
the chassis to the ambient. The temperatures T, and 
T„ are measured as shown in Fig. 1.

Thermal Resistance
First, assume that the junction temperature Tj is 

equal to the ambient T„ plus an amount proportional 
to the dissipation in the transistor D. The constant 
of proportionality 9 is called the thermal resistance, so

< 1) T, = T, + Di.

Further, D is equal to the collector voltage V times 
the collector current Ir, and Ie is equal to I, plus SI, „, 
where I,„ is the cutoff current, and S is the stability 
factor, as normally defined. /( is that portion of / 
controlled by the base current.

But I,„ is approximately exponentially related to 
the temperature, so it can be written in the form 

where A and b are constants for any given transistor. 
Actually a more sophisticated analysis is necessary
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Thermal Runaway (Continued)

here, taking into account change in semiconductor 
properties with temperature1 and thermally-generated 
current from the depletion layer at the collector junc
tion*. But in the more simple picture, the constant 
b depends on the material and the type construction 
of the transistor, and to some extent on temperature. 
A depends on the actual cutoff current at some given 
temperature, and can differ among transistors of the 
same type number.

By ordinary algebra we find 

(3) T

relating T, and Ta. A graph of this equation, Fig. 2, 
shows the runaway behavior clearly. Note that at 
low temperatures the asymptotic behavior of the 
graph is like Eq. (3) without the final term.

Runaway Conditions
Now to determine runaway, we take the derivative 

j
——. If this derivative is infinite or negative, we 
d 1 •

know we have runaway. By differentiating implicitly, 
we obtain

dT, 1 1
(4)

dT. 1 - bVSeAe1™ 1 - VSfbl.

where Ico is that value for the actual junction tem
perature Tr When the product VSdbIr„ equals or 
exceeds one, runaway occurs. This differentiation 
proceeded under the assumption that as the currents 
changed, the collector voltage remained constant, and 
that Ih the portion of collector current due to base 
current, is not temperature dependent. Specifically, 
this excludes stabilization by means of thermistors, 
diodes, or varistors.

Design Factors
To prevent runaway, all we have to do is keep this 

product small. That can be done by paying attention 
to each factor.

Low b: b is a function of the material and the 
construction of the transistor. Transistors that have 
small increases of cutoff current with temperature 
have a low value of b. Often transistors are rated 
by what temperature difference Td is necessary to 
double the cutoff current. In that case.

(5- .09 T

will give the value of b required.
Low If0: This is a matter of choosing transistor 

and temperature. Remembering that l,„ AehT’, 
keeping A small means selecting a transistor that 
has, normally, a small cutoff current at any given 
temperature. Keeping T, small merely involves keep
ing the junction cool in the first place. This limita
tion on T, may impose a restriction on temperature 
below that imposed by the manufacturer in his rat
ings. The higher the junction temperature, the 
greater the chance of runaway.

Loïc Q: 0 is determined by the mechanical configura
tion between the transistor collector junction and the 
ambient heat sink, whatever that may be. It involves 
not only the mounting base of the transistor proper. 
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but also cooling fins, chassis, and even air streams. 
Usually a primary objective of the design must be to 
gel a low thermal resistance 0.

Low V: This means, in general, operation at low 
voltages. For high-power stages, then, high-current, 
low-voltage operation is preferable to high-voltage, 
low-current operation.

Low S: The subject of bias stabilization without 
non-linear elements or temperature-sensitive elements 
is very important in transistor work. Often the use 
of thermistors or varistors or similar components is 
precluded because of the cost, and the designer must 
bias his transistors with resistors 
are available for X for practically 
desired, and bias circuit design is 
having a chart of these handy.3

alone. Formulas 
any configuration 
usually aided by

For an example, say we have u transistor whose 
cutoff current at 25°C is 1 ma, and which doubles 
every 10eC. Assume the total thermal resistance 0 
is 5°C Watt, and we have a linear stabilization net
work with S — 5. What is the maximum collector 
voltage for operation up to 75°C?

Note that the cutoff current at the maximum 
temperature is 32 times what it is at 25*C, or 32

Now we must keep
VSObl

ma.
(6 <

for preventing runaway, or,

V<-* --Ì-.U.0V

S8bL„ .69

(Continued on page 137)

Fig. 2: This graph of equation No. 3. shows both the runaway and 

asymptotic low-temperature behavior.

AMBIENT TEMPERATURE To *C
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LOW INSERTION FORCE WITH
POSITIVE BOARD CONTACT
ACCEPTANCE OF BOARDS OVER
A WIDE TOLERANCE RANGE
HIGH INSULATION RESISTANCE
MULTIPLE POLARIZATION FEATURES
LOW COST-

CINCH EDGE CONNECTORS
especially suitable for commercial applica

lions Offer unique desigi

.250'

Operating Voltage Ratings

Circle 41 on Inquiry Card, page 97

SOCKET 
LOCATING 

PIN POSITION

50MÎ4055 
(With Hood)

5OMI4OSS 
IWilhoul Hoedl 

36 Contort»

Nominal Electrical Ratings
Contact rating .....................

S0M24054 
(With Cutaway 
View of Hood) 
12 CONTACTS

between 
bolwoon 
bolwoon 
bolwoon

adjatoni contact* 
oppoiHo contact* 
diagonal contact* 
o<iiomo ends

VAC 
VAC 
VAC 
VAC

SECURELY RIVETED 
TO PREVENT 

LATERAL MOVEMENT 
OF CCNTAC TS

■MS 

IMS 

IMS
■MS

BOO
BOO 

1200 
1800

centers Molded covers are available for 
these connector* when they are to be 

used externally. They provide insula
tion at the cable end, prevent short

ing cf the contacts in case the con
nector is withdrawn and rested on 

a conducting surface, nnd pro
vide c convenient handle.

in printed circuit con
ith 1 /16" two sided

Centrally located plant* al Chicago, Illinois, 
Shelbyville, Indiana. LaPuento, California 
and St, Louit, Mitiouii.

copper clad be rds. Available in 12 or 36 
contact assemblies Contacts are phosphor 

bronze with .0003 silver plate plus water 
lacquer dip. Insulator body is DuPoni Zytel

CINCH MANUFACTURING CORPORATION
1026 South Homan Ave., Chicago 24. Illiaoit 

Subsidiary of Umted-Carr Fastener Corporation, Cambridge, Man.

OoO O O OoO ii OoO O O O°O H O C^O O OoO

SOCKET 
LOCATING , , . . .

PIN POSITIONS •? T T------r ? 
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What s New

measuring

NOTE

square,

ELECTRONIC INDUSTRIES

thick, and contains

venient method

ductor carrying the current to be 
measured.

The completed core

Circuit Design
Output of the transformer is fed 

into a preamplifier consisting of 
two transistors and h feedback net
work. Gain in this stage is sacri
ficed to provide frequency equaliza
tion and to reduce phase shift at 
the higher frequencies.

Gain is provided by two inter
mediate stages, each using a pair 
of transistors. Each stage uses 
direct coupling from the first tran
sistor to the next. A feedback net
work stabilizes the de operating 
point for each pair and reduces the 
overall current gain of each stage 
to about 20. The ac feedback factor 
at low frequency for each stage is 
about 100; the low-frequency cur
rent gain is thus stabilized against 
transistor and battery aging, and 
the frequency range for constant

a %8-in- window. The core is 
mounted in a spring-loaded bakelite 
clamp, about the size and shape of 
an ordinary clothespin. The match
ing faces of these parts are ground. 
Mu-metal shielding minimizes sen
sitivity to external magnetic fields.

The core C contains two wind
ings, each having 250 turns of 
number 44 enameled wire. The 
four coil leads connect to a shielded 
four-wire cable and plug. One of 
the windings on the core is con

sidered the secondary, and provides 
the actual current pickup. The 
other winding, the tertiary, is part 
of a feedback network to provide 
frequency equalization. By using 
this tertiary winding, transformer 
output for a particular primary 
current is very nearly linearized 
over the frequency range from 100 
cps to 100 kc. The primary of the 
transformer is. of course, the con-

Transf ormer Design
The transformer core consists of 

0.014-in. silicon-steel laminations. 
It is formed of matching C- and f- 
shaped sections; the I’s close the 
gap of the C’s when assembled.

A PORTABLE, battery-powered, 
transistorized microammeter 

developed at the National Bureau 
of Standards provides a rapid, con-

Fig. 3 Graph show/ 
response of instru
ment over a wide 

frequency range.

small alternating currents. Since 
the current pickup is a miniature 
split-core transformer that can be 
clamped onto o wire, it is unneces
sary to open the circuit to make 
the measurement. Lowest range of 
the prototype instrument is 200-p.a 
full scale, and on higher ranges 
it can accurately determine cur
rents as large as 200 ma. Its fre
quency range is 50 cps to 100 kc, 
but the same principles can be used 
for lower and for very much higher 
ranges.

Fig. 2: Schematic di 

agram of transistor 
ized microammeter.

Fig. 1: Closeup vie* 
of clamp-type probe. 
Also shown is the 
core made up of C 
and I shaped lamin
ation without wind
ings.



response is extended beyond that 
available without feedback.

The 200-p.a meter driven
through a full-wave rectifier. Al
though the input current from the 
intermediate amplifying stages is 
more than adequate to drive the 
movement to full scale, it is small 
compared to the normal operating 
characteristics of the rectifier. The 
rectifier, therefore, is operating in 
a non-linear region. However, the 
non-linearity is effectively reduced 
by a one-transistor amplifier whose 
gain is sacrificed to provide nega
tive feedback through the rectifier. 
Linearity of response of the entire 
instrument is within the 2 percent 
specification of the indicating 
meter itself.

Fig. 1 : These coils, 
in various sizes and 
shapes, were thread
ed by SRI’s versa
tile “Pinhole" coil 
winder.

Pinhole Coil Winder

Performance
Whenever current is measured 

with any type of instrument, an 
impedance is in effect inserted in 
series with the circuit carrying the 
measured current. For the Bureau’s 
microammeter, the insertion im
pedance is almost entirely resistive 
over the useful frequency range. 
This impedance is made up of a 
resistance of 2.8 x 10 • ohm and 
inductance of 2.2 x 10 ■ henry in 
parallel.

Fig. 4 Photograph of ac microammeter with 
clamp-type probe developed at NBS. Probe 

is in foreground.

IMPOSSIBLE coils can now be 
■ wound with a machine being pat
ented by Stanford Research Insti

tute. It is now perfectly possible to 
wind a coil through two 0.010-inch 
holes spaced on 0.060-inch centers 
in a 3-inch-thick core. The new 
machine is capable of winding coils 
whose outside diameter is equal to 
the diameter of the hole through 
which they are wound either from 
the center to the outside of the core, 
or through two adjacent holes in the 
same core.

Long Holes
The ability of the machine to 

wind coils is not impaired by the 
diameter-to-length ratio of the 
holes through which the coil is to be 
wound. Set-up time on the labora
tory model of the machine is about 
the same as on a standard commer
cial torroidal winding machine, and 
actual winding time per turn is 
about equal to a standard commer
cial machine.

No Bobbin
The new machine has distinct 

advantages over most machines now 
on the market, which use a split 
bobbin. Use of the bobbin limits the 
size hole through which the coil can 
be wound to a dimension slightly 
larger than the combined size of the 
finished coil and the bobbin. It is 
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also impossible, with ordinary ma
chines, to wind a coil through two 
adjacent holes in the same surface. 
With the new SRI machine, the 
wire forming the coil is made to 
pull itself through the holes, with
out any bobbin.

Miniaturization in the electronic 
industries has been severely handi
capped by the lack of machinery to 
wind multiturn coils through holes 
in extremely small cores. Applica
tion of the new SRI “Pinhole” coil 
winding machine will eliminate this 
production bottle-neck.

Fig. 2: Designer M J. Matovich, of SRI's 
Computer Development Croup, operates the 
new "Pinhole” Coil Winder.
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What's New ( Continued)

Ignition

brother the EnginScope

Each separate trace in the IgnitionScope shows ignition in a separate cylinder From

Dual TACAN—ATC Antenna
ESEARCH Stanford one

plit-second

'multiplexing'use.

both

ELECTRONIC INDUSTRIES 1958

quency-selection filter unit is re
quired to separate and route the 
two sets of signals to or from the 
beacon or TACAN equipments, as

-■•I search Institute has resulted 
in a new dual-antenna design and 
an automatic system providing for

dual antenna system 
give» improved over 
all performance of 
both thè ATC bea 
con and ths TACAN 

navigation systems appropriate. As signals on
(Continued on page 106

comparing these traces, the auto mechanic

OUR industry has made a new 
advance into the automotive 

field with the introduction of the 
new DuMont IgnitionScope, a lit-

alternate use on

these short - range navigation 
equipments in both civil and mili
tary aircraft.

and shaft bearings, and burned 
distributor points.

For some years, the ATC beacon 
has been utilizing parts of the 
“L-band,” or 960 to 1215 mega
cycle frequency range. The ad
vent of TACAN created a fre
quency allocation conflict because 
the TACAN provides greater ac
curacy and is less limited by crit
ical ground antenna requirements 
than current standard navigation 
systems, it is scheduled to replace

antenna located on top of the air
craft and one underneath—has 
been designed, resulting in omni
directional coverage providing 
satisfactory reception and trans
mission regardless of the attitude 
of the aircraft or of its position 
relationship to ground sites. The 
top antenna picks up or transmits 
signals in the upper hemisphere 
around the aircraft; the bottom 
antenna serves the lower hemi
sphere.

To avoid mutual interference be
tween the ATC beacon and 
TACAN systems, it was necessary 
to divide the L-band into two 
“sub-bands,” one for beacon sig
nals and the other for TACAN

display are fouled, misfiring, open, 
or shorted sparkplugs; defective 
coils, condensers, wiring and

introduced two years ago. The 
new instrument gives a multiple
line presentation from which the 
auto mechanic can analyze the fir
ing of each cylinder. The entire 
ignition analysis can be made 
speedily using the unique induc
tion pickup clips which eliminate 
the need for disturbing the igni
tion system or piercing the igni
tion wires. Among the conditions 
pinpointed by the IgnitionScope

basis. The new system makes it 
possible for a single aircraft to be 
equipped with both the long es
tablished air traffic control (ATC i 
beacon and the new tactical air 
navigation (TACAN) system.



GENERAL INSTRUMENT 
> IM IC O N DU C T O » DIVISION 

proudly announces 
the Industry’s 
most versatile 

silicon diode 

Uniform excellence in 
all parameters permitting a 
far wider range of applications

REDUCES EXPENSIVE INVENTORY

REDUCES NUMBER OF DIODE TYPES REQUIRED

RESULTS IN GREATER STABILITY 

ANO LONGER LIFE

RADIO RECEPTOR'S

SiliCOInii
di de

HIGH FORWARD CONDUCTANCE 100 mA @ IV.

LOW REVERSE LEAKAGE .05 M @-50V @ 25° C;
25 @ -50V @ 150° C.

HIGH PEAK INVERSE VOLTAGE 120V.

FAST REVERSE RECOVERY SOK ohms in .3 /.sec.’

HIGH OPERATING TEMPERATURE 175° C.

’When switching from 5 mA to-4OV. RL = 2K. CL = 10>mf.

■ A YINGS
Maximum inverse working voltage: 100V.
Average forward current: 200 mA
Maximum power dissipation: 200 mW.

Latest achievement of the GI team of semicon
ductor specialists is this universal silicon diode 
1N658. Radio Receptor’s newly developed 
process combines in skillfully balanced propor
tion every desirable characteristic you’ve 
sought in silicon diodes. Result is a fully reliable 
component that does a better job in almost every 
standard application.

In addition to the 1N658, Radio Receptor 
offers to the industry a full range of RETMA 
subminiature silicon diode types to meet other 
applications. Full information is available upon 
request to Section T-12.

RRco. 1N658 is available now in production quan
tities for immediate delivery from our factory. 
Small quantities for testing and evaluation can be 
purchased from any authorized RRco. distributor 
and orders sent direct to Radio Receptor will be 
handled promptly.

RADIO « EUCTRONIC

PRODUCTS SINCf 19??

Semiconductor Division
RADIO RECEPTOR COMPANY, INC
Subsidiary of General Instrument Corporation
240 Wythe Avenue Brooklyn 11, N Y. EVergteen 4-4000
Germanium & Silicon Diode* • Dielectric Heating Generators and Presses 
Selenium Rectifier* * Communication*, Radar and Navigation Equipment

ELECTRONIC INDUSTRIES February 1958 Circle 42 on Inquiry Card, page 97



New
| products ]• • • for the Electronic Industries
SPOT WELDER

The rollectrode is a new lightweight 
device which simplifies and automates 
spot welding operations. It has n self- 
contained Mil-Spec motor which 
powers a welding wheel over the sur
face to be welded. It is compatible

THYRATRON GRID DRIVE
A push-pull all-magnetic thyratron 

grid drive designed especially for 
servo applications has been intro
duced. This full wave, medium gain 
unit, incorporating a fast response 
magnetic amplifier, provides n com-

INDICATOR LIGHTS
A new series of oil-tight indicator 

lights for use in heavy-duty industrial 
applications are in production. Units 
are permanently oil-tight, water
tight, and dust-tight. Components are 
made of 1-piece solid brass and fully

with existing discharge type spot 
welders. Typical installations in
volve attachment of weldable strain 
gages, thermocouples, thermistors, 
and lead out wires for various electri
cal devices where adverse environ
mental conditions, such as shock, ex
treme temperatures, and high wind 

657
36,

velocities exist. Micro-Test, Inc., 
N. Spaulding Ave., Los Angeles 
Calif.
Circle 161 on Inquiry Card, page 97

PRECISION RESISTORS
A new line of smaller, stable bob

binless precision wire fixed resistors 
featuring a unique “floating” element 
has been developed. A new patented 
winding process permits resistance 
elements and contacts to “float” firmly 
embedded in epoxy resin, forming a 
monolithic mass. Wire strain is en
tirely eliminated. Tolerances down to 
±0.05% are available. Closer toler- 

plete servo amplifier for power levels 
up to 15 kw. when used with appropri
ate thyratrons. The unit provides a 
6 msec, response time for rapid re
versing in high performance servo 
systems. An external resistor pro
vides complete adjustment of null 
point crossover. Unit occupies 2% x 
2"i x 3®i in. Fairfield Engineering 
Corp., 934 Hope St., Springdale, 
Conn.
Circle 163 on Inquiry Card, page 97

SPEED CLIPS
A new Speed Clip, designed to re

tain resistors of one and one-half watt 
sizes to steel, phenolic, fiber or plastic 
panels is available. Eliminating the 
need for special collars, grommets and 
soldering operations, the new clip is 
merely snapped into a panel hole 
where it holds itself in position to 
receive the resistor. The resistor is 
then inserted into the clip where it is 

gasketed, in a special manner, with 
oil-proof gaskets. All gaskets are re
tained. thus preventing loss of seal. 
Other advantages include: high im
pact phenolic insulation, streamlined 
design, compact shape, and rugged 
construction. The lens may be speci
fied. There is a choice of 7 lens colors. 
Terminals are either screw or solder
ing type. Bialight Corp.. 60 Stewart 
Ave., Brooklyn 37, N. Y.
Circle 165 on Inquiry Card, page 97

LAMINATES
A new plastic laminate which com

bines good electrical characteristics 
with the added features of flame re
tardance and arc resistance has been 
developed. Development of the lami
nate, known as Insurok Grade XT- 
901, makes available an electrical 
grade whose flame retardance proper
ties are unaffected by age or service 
conditions. Electrical characteristics

ance or matched multiples are avail
able on request. They have low 
inductance and low capacitance char
acteristics. Chicago Telephone Supply 
Corp., Elkhart, Ind.

Circle 162 on Inquiry Card page 97 
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held firmly under live spring tension. 
Resistors are as easy to remove for 
service or replacement as they are 
to assemble. Tinnerman Products, 
Inc., Cleveland 1, Ohio.
Circle 164 on Inquiry Card, page 97 

exceed the published NEMA values 
for XXXP phenolic laminates. It can 
be fabricated readily with usual hot 
punching equipment. The Richardson 
Co., 2765 Lake St., Melrose Park, Ill.
Circle 166 on Inquiry Card, page 97
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New
I products I-. .for the Electronic Industries
MULTIPLIER PHOTOTUBE

The 7102 is a multiplier phototube 
of the head-on, 10-stage type intended 
for use in the detection and measure
ment of low-level red and near-infra
red radiation. It is capable of very 
short-time resolution and has small

iCAf»r ’■•nr'
electron-transist-time spread. It has a 
spectral response covering the range 
from about 4200 to 11000 angstroms. 
Max. response occurs in the red re
gion at approximately 8000 ang
stroms. When operated with u supply 
voltage of 1500 v. it has a median cur
rent amplification of 465,000 and a 
median luminous sensitivity of 14 
a./lumen. Radio Corp, of America, 
Harrison, N. J.
Circle 167 on Inquiry Card, page 97

FERROMAGNETIC MATERIAL
A powdered iron core of Ferrotron, 

a new ferromagnetic materia), is 
available. It is powdered iron filled 
plastic material. It has a constant 
permeability and high Q, relatively 
unaffected by long time exposure to 
temperatures of 200'C. high relative 
humidities, or aging at high ambient 
temperature conditions. It has ex
tremely high impact strength and

MINIATURE RELAY
Available in 4 mounting styles the 

new 2-pole d.t. hermetically sealed 
micro-miniature relay is of rugged 
construction and has been designed to 
withstand shock of 50 G’s, 11 msec; 
vibration of 10-55 cps @ 0.06 ampli-

P26AH
2C.5
2 AITS

-rfz » ta^c 

tude and 55—200 cps @ 20G; with an 
ambient temperature range of —65’ 
to + 125’C. Additional “Powrmite” 
specifications are: dielectric strength, 
1,000 v. (750 v. between open con
tracts); insulation resistance: 10,000 
megohms min. @ 25 C; contact ar
rangement is 2C <2 pole dt) with a 
contact rating of 2 a. resistive @ 28 
vdc. Filters, Inc., Port Washington, 
N. Y.
Circle 169 on Inquiry Card, page 97

SILICON DIODE
A multi-purpose subminiature sili

con junction diode for computer, com
munications, military and general 
circuit requirements, as well as mod
erate power applications is available. 
It will handle an average rectified 
current of 200 ma and has a power 
dissipation rating of 200 mw. Its 
operating temperature range is from 
— 65 to 175°C. Forward voltage

SPIRAL COVER
A new type of wire harnessing 

product known as Teflon Spiral Cover 
is now available. It has the feature 
of overlapping itself 100% forming 
a double cover over the wire, leaving 
no open points. Therefore, the in

sulating qualities are almost equal to 
solid jacketing. Made only in non- 
inflammable Teflon in order to meet 
the growing demand for wire harnes
sing for high heat applications 
(200 C.). It has an 0.040 in. wall 
and is available in 6 different dia
meters from *4 to 1*4 in. and comes 
in various lengths. Illumitronic En
gineering, 680 E. Taylor, Sunnyvale, 
Calif.
Circle 171 on Inquiry Card, page 97

SMALL RELAY
A crystal-case size relay that em

ploys a permanent magnet to obtain 
very high shock and vibration resis
tance has been announced. The micro
miniature relay remains operative un
der shocks of 100G and vibrations of 
30G to 2000 cps with no contact open
ings. Linear accelerations of 400 G 
do not open the contacts. Designated 
the SC, the relay measures 0.359 by

ductility and is machinable by con
ventional methods. In addition to 
rigid cores, it 
rod and tape, 
tion of Pa., 
Reading, Pa.
Circle 168 on 

is available in flexible 
The Polymer Corpora- 
2140 Fairmont Ave.,

Inquiry Card, page 97

drop is under 1 v. at 100 ma, with a 
0.3 'jisec reverse recovery. PIV is 
120 v. with a reverse leakage of 0.05 
aa at —50 v. and 25°C., and 25 ¡¿a at 
— 50 v. at 150’C. Radio Receptor Co., 
Inc., 240 Wythe Ave., Brooklyn, N. Y.
Circle 170 on Inquiry Card, page 97

0.875 by 0.795 in. It weighs 17.5 
grams. It operates on approximately 
1 w. It is a dpdt relay capable of 
switching 2 a. at 30 vdc or 1 a. at 115 
vac resistive. Potter & Brumfield, 
Inc., Princeton, Ind.
Circle 172 on Inquiry Card, page 97
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WASHINGTON
News Letter

HEAVY SLATE—Congress in its session which 
stated January 7th has a rather full slate of tele
vision-radio-electronics issues before it. From the 
overall interest of ELECTRONIC INDUSTRIES’ 
readers the most significant legislative proposal 
before Congress is the joint Senate-House resolu
tion by Sen. Potter of Michigan and Rep. Bray of 
Indiana, both Republicans, which would create a 3- 
man commission of outstanding civilian radio engi
neers to investigate the utilization of the frequency- 
spectrum by the federal government, particularly 
the military services. The object would be to deter
mine whether more spectrum space can be taken 
away from the military and government services for 
TV’ and for civilian mobile radio and microwave 
operations.

TELEVISION MAJOR ITEM—Senate Interstate and 
Foreign Commerce Committee Chairman Warren 
Magnuson (D.-Wash.) told ELECTRONIC INDUS
TRIES that television problems, especially pay-TV, 
would have assured priority in his committee’s de
liberations at the newr session of Congress. The 
House Interstate Commerce Committee, together 
with the House Judiciary Committee’s antitrust sub
committee, will also place television matters high on 
its agenda. Pay-TV is likely to become the most 
controversial subject to be surveyed by the two Con
gressional committees. House Committee Chairman 
Oien Harris (D.-Ark.) started hearings on the FCC 
plan to accept applications for pay-TV tests in 
January. Another major television issue will be the 
results of the FCC network study report, which have 
been submitted to the Commission by Cincinnati 
University law dean Barrow and his special FCC 
staff.

INTERNATIONAL RADIO AGREEMENTS—To pre
pare the United States position for the international 
radio conference scheduled for Geneva, Switzerland, 
beginning July 1, 1959, the FCC has called upon all 
licensees and manufacturing-research interests to 
submit their views by January 23rd. The new call 
for information is separate from the Commission’s 
current inquiry into present and future possible uses 
of the frequencies between 25 and 890 mc in which 
the preponderance of data and opinions submitted 
by nearly 200 parties dealt with allocation problems 
soluble within the international framework. The new 
FCC notice is directed particularly with respect to 
views on possible international changes by the 
world radio conference on organizational, technical 
and operating regulations as well as frequency al
location matters.

FINALIZES SPLIT CHANNELS—The FCC before 
the end of last year met its self-imposed deadline on 
the replacement of land mobile radio frequencies for 
those lost to the Office of Defense Mobilization in the 
recent frequency trade of government and civilian 
spectrum allocations. They also finalized additional 
split channels in the 42-50 mc band for the indus
trial, land transportation and public safety radio 
services. The finalized new frequencies will be ef
fective April 1, 1958. and embrace split channels in 
the 42.0-46.51 and 47.0-49.51 MC bands. A significant 
allocations ruling by the FCC was also that two 90 
kilocycle blocks (46.51-46.60 and 49.51-49.60 MC) 
were reallocated to the international fixed public and 
aeronautical fixed services to be cleared of mobile 
services in five years and be available for “scatter-' 
use after Dec. 31, 1958. The FCC in its action also 
established ten new channels for its proposed new 
business radio service.

STORM WARNING—Joint planning by the FCC, 
the U. S. Air Force and the Weather Bureau has 
resulted in a Commission order enabling radio and 
television broadcast stations to use Conelrad atten
tion signals preparatory to the broadcast of Weather 
Bureau emergency warnings of a “condition of im
mediate danger to life and property.” The Conelrad 
signals would trigger weather emergency warnings 
to the special alerting radio receivers which serve 
in the case of enemy bombing or missile attack. 
Need for the new procedure arose because of the 
requirements for intensified storm 
case of Florida and Gulf Coast 
tornado regions.

warnings in the 
hurricanes and

NO TAX RELIEF—The increased national defense
needs which brings greater requirements from the 
electronics-radio manufacturing industry and 
search organizations has wiped out all hopes 
Congress approving exemption to L'HF television 
all-channel sets from the manufacturers’ 10% 

re- 
of

for
ex-

cise tax. The House Ways and Means Committee 
leadership stated that the defense budget require
ments wipe out any chances for action on the ex
emption. But a silver lining for the electronics-radio 
industry is the fact that the 1958 military expendi
tures—already 23% of all military procurement 
dollars—will be increased above the nearly $3.5 
billion which was expended in 1957, due to greater 
emphasis on missile output and weapons systems 
where electronics are most important.

National Press Building 
Washington 4

ROLAND C. DAVIES 
Washington Editor

88 ELECTRONIC INDUSTRIES * February 1958



The GOLD CONTACT

the

ELECTRONIC INDUSTRIES Circle* 43 on Inquiry Card page 97

Hoffman
Electronics

assures 
long 
life .

TYPICAL CHARACTERISTICS 
LOW VOLTAGE MICRO-MINI ATURE ZENER DIODES

SEMICONDUCTOR DIVISION
930 PITNER AVENUE 

EVANSTON. ILLINOIS
UNiversity 9-9850

Hoffman Micro-Miniature ZENER Silicon Junction Diodes are made with 
GOLD ALLOY Ohmic Contacts in order Io withstand higher operating 
temperatures. This line of Hoffman Zener Diodes was developed for 
Clipping, Limiting and Regulating and similar applications where physi
cal mounting space is ot n minimum
Rated al 250 milliwatts at 25°C (ambient temperature) and derated 
at one (1) milliwatt per degree centigrade above 25°C.
Operating and storage temperature range: —65°C to + 200'C 
Special selections from Types GZI thru GZ6 are available with n 
tolerance of ±5%.
Units with ZENER voltages from 8 volts thru 51 volts are available 
at tolerances of ztlO% «nd zt5% From 56 volts thru 100 volts at 
rt10% tolerance.
Write for Hoffman Technical Information Bulletin No 27-58 for de
tailed data on this new line of Micro Miniature Zener Diodes

ZENER
Silicon Junction

DIODES
with GOLD ALLOY /

Ohmic Contacts /

I Hoffman Type Number GZI GZi GZ3 GZ4 GZ5 GZ6 1

Zener Voltage Range:
Volfs @ Iz — 5 mA de 

Zener Impedance
Avg. 1z“ 10 mA de

2 0 to 3.2

45

3.0 to 3 9

40

3.7 to 4 5

30
45

4.3 to 5.4

25
35

5? to 6 4

10
20

6 ? Io 1.0

5
10Mom @ Iz ~ 10 mA de 60 55



Radio, TV and allied industries

Inherent noise level is less than 01 microvolt per

ELECTRONIC INDUSTRIES

Type LPI 
low pewer

TypeS 
fixed film

Type WC5 
water-cooled

Type N 
fixed film

Type R 
power resistors

Moisture resistance and overload capacity are 
exceptional

Manufactured to MIL-R-1 1804B specification

Superior high-frequency characteristics 
Excellent moisture resistance

for quick info on six different kinds of CORNING Film Type Resistors

Type H 
high-frequency 
high power

All offer the ruggedness, small size, big performance, and stability of unique Corning construction.

Fuse a metallic oxide to Pyrex brand glass at 
red heat using various processes and you get 
the unusual collection of properties shown in 
the chart.

Dummy Antenna
Terminating
Circuits subject to steep surges and 

saw-tooth patterns
Power transmitters
General RF applications

High-gain, low-signal amplifiers 
High-frequency circuits
Test equipment
Computers
Circuits subject to high, instantaneous 

overloads
Industrial Radio and TV
Missiles where long shelf-life is required

Made for mounting directly in a 3" 
coaxial line

May be operated in series to provide a 
balanced line termination-or in 
parallel for installations requiring 
greater power dissipation

Designed for use in high-temperature applications 
up to 200°C

Stability-average change of resistance after 1000 
hrs at max. dissipation is less than 0.5%

Manufactured to MIL-R-11804B specification

Transmitters 
Computers 
R. F. Terminations

Miniature Power Units
High-gain, low-signal amplifiers
Computers
Missiles where shelf-life is critical
Aircraft instruments where weight is 

critical

Cooled by water flowing in spiral path against the 
film of resistance material

Centrifugal force holds water in intimate contact 
with entire resistance surface

The resistor is inherently impervious to mois
ture and to the heat of soldering It withstands 
repeated overloads—and the abuse of normal 
production handling.

Extremely low noise level
Voltage coefficient less than 0 001 % per volt 

average
Long shelf-life
Average resistance changes after 5000 hrs.

(max dissipation) is less than 1.0% 
Manufactured to MIL-R-105098 specification

Can be made to your specs.-with resistance film 
continuous, spiraled or striped-designed to fit 
standard fuse clips

Stable, rugged, and inherently noninductive
Skin effect is negligible
Moisture resistant
Need no special handling
Suitable for water cooling or operation in oil



For any of the following resistor bulletins write 
Components Sales Department:

SPECIFICATIONS

TYPE Resistance
Min Max

Wattage 
Rating Size Ttmparatara 

CocffkiMt
Standard

Talerancai

Permanent resistance change after standard 5- 
second overload of 6.25 x rated power averages 
less than 0.2%

Impervious to moisture
Available with ± 150 ppm/°C 

temperature coefficient

N20
N25
N30

10 500K
10 1 5 Meg.
30 4.2 Meg.

(@ 40°C) 
'A
1
2

•%» x "A* 
'¥ux '%« 

2%«x

±.03% per °C 
from - 55 to 

+105°C 
referenced to 

25°C

1%
2%
5%

Overload standard 5 second overload of 6.25 x 
rated power causes permanent resistance 
change of less than 0.5%

Available with ± 150 ppm/°C 
temperature coefficient

S20
S25
S30

10 500K
10 1.5 Meg.
30 4 2 Meg.

40cC 120°C
1 'A
2 1
4 2

'%iX'%< 
'Vu X '%. 
2%* x '%«

±.03%percC 
from —55 to 

+ 235°C 
referenced to 

25°C

1%
2%
5%

Low-cost
Easily installed

LPI 3 
LPI-4 
LPI 5
LPI 7 
LPI-10

200 20K
200 50K
200 60K
200 40K
200 70K

3 @ 40’C
4 40°C
5 @ 40°C
7 25°C

10 ® 40cC

'¥>»x’%4
1%.X ’%«
IM1*« 

2%»x ’%«
1%x'%»

± 02574 per CC 
@ 105°C 

referenced to 
25°C

5% 
10%

Average change of resistance after 500 hrs. at max. 
dissipation at 25°C ambient is less than 3%

Standard 5 second overload of 6 25 x rated power 
causes permanent resistance change of less 
than 0.5%

R31
R33
R35
R37
R39

10 70K
30 150K
20 300K
20 500K
40 1 Meg.

(@ 25°C) 
7

13
25
55

115

l%x%* 
3 x %» 
4x4 
6x1%

12x1%

±.03% per °C 
from — 55 to 

+ 235°C 
referenced to 

25°C

1%
2%
5%

10%

Stability—average resistance change after 500 
hours at max. dissipation at 40cC ambient is 3%

Standard 5-second overload of 6 25 x rated power 
causes less than 0.5% permanent resistance 
change

Power ratings may be increased by forced air 
cooling, or liquid cooling

H31
H33
H35
H37
H39

10 70K
30 150K
20 300K
20 500K
40 1 Meg

40'0 
DC AC 

5 7
10 15 
20 30 
50 70 

100 140

1%X'%» 
3x
4x '¥.* 
6x1% 

12x1%

±.03% per °C 
from —55 to 

+ 235°C 
referenced to 

25°C

1%
2%
5%

10%

Skin effect is negligible
Resistance elements are interchangeable

WC5 35 300 5KW 5% 
10% 
15%

Roundup

The rest is on the chart. There is a greater 
collection of particulars, including performance 
graphs, in separate bulletins on the resistors. 
Send the coupon for copies.
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Electronic

□ □ □
Type N Type S Type LPI

Name.......................................... .
Company ....................................
Street...........................................
City................................................

□
Type R Type H 

Title

□
Type WC5

Zone......... State

CORNING GLASS WORKS
95*2 Crystal Street, Corning, New York
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New Tech Data

A 2-color. 12-page Imoklet issued 
by Sperry Products, Inc., Shelter Kock 
Rd., Danbury, Conn., entitled Inside 
Information on Vltrasonic Testing 
has just liven issued. The illustrated 
Ixiokiet presents brief description«

ami accvssoi ies, and outlines how anx 
company may utilize ultrasonic n 
'pection at low cost by employing com

test equipment.
Circle 173 on Inquiry Card, page 97

Condensed Catalogue
Cinema Engineering, Div. Arrovox 

Corp., has published a condensed । a* 
aiogue of its products. In <ap'.ib 
form, illustrated, it descrila»« tin 
major divisions of its manufactured 
items. This includes audio and labora 
lory amplifiers, audio attenuator, 
resistance decade boxes, degaussers, 
audio equalizers, power supplies, pre 
vision wire-sound resistors, instru
ment switches, and audio accessories. 
The Catalogue 22-A is available from 
Cinema Products, 1100 Chestnut St . 
Burbank, Calif.
Circle 174 cn Inquiry Card, page 97

Digi+ol Tape System
A 16-page brochure describes a new 

magnetic-tape input output system 
for digital computers and related 
equipment. Manner of achieving buf
fer-storage reduction, fail-free opera
tion and tranfer rates up to 90,000 
characters per second is explained. 
Individual items of equipment arc 
completely illustrated and described 
Extensive specifications are given and 
alternative equipment choices are 
compared in tabular presentation. 
Ampex Corp., 9.34 Charter St., Red 
wood City, Calif.

Circle 175 on Inquiry Card, page 97

Accelerometers
Donner Scientific. Concord, Calif, 

has released Data File 410, a 4-page 
bulletin containing illustrations, pho
tos, specifications and descriptive 
matter, covering their line of vacuum 
tube and transistorized accelerom
eters.

Circle 176 on Inquiry Card- page 97

Carbon Film Resistors
Bulletin No. DL-C 762 has been 

issued by the Texas Instruments Inc , 
6000 Lemmon Ave., Dallas 9, Tex. 
describing their Mil-Line carbon film 
resistors. Comnlete electrical and 
mechanical specifications are included.

Circle 177 on Inquiry Card page 97

92

I hull* t III -

Inc.. I >y<‘i
Calif. describing 
silicon rectifiers.

Santa \n.>. 
lew line of

and mechanical -pe.ificut mn - an 
given along with graph« mid dtaw 
ings.
Circle 178 on Inquiry Card, page 97

Nichel Cadmium Batteries
Gulton IndilstI ie», I 

hum Ave., Metuchen, 
i-siied an K-page, 2-c< 
bulletin describing thi

In<

perfoi inane ■
-pecificnt ions, peak discharge cur 
rent.« and construction characterise •« 
of the new battery line. Bulletin 
VO-IOII is complete with photographs, 
tables, and graphs.
Circle 179 on Inquiry Card, page 97

Speaker Systems
A new, colorful brochure covering

Cniversity Loudspeakers. It 
Kensico Ave.. White Plain

so S.

complete line of high fidelity speaker 
systems and assembled enclosures is 
now available.
Circle 180 on Inquiry Card, page 97

Laminated Plastics
Case 

plastics 
sulation 
booklet

histories of how laminated

are described in a new 
issued by Formica Corp.,

1575 Spring Grove Ave., Cincinnati 
32, Ohio. The 2-color brochure “It's 
an Electrical World" shows, through 
words and pictures, how standard 
and special Formica materials have 
been used by a wide range of manu
facturers.
Circle 181 on Inqilirv Card, page 97

Indicator Lights
Newly designed indicator lights 

are described in a brochure issued 
by the Dialight Corp., 60 Stewart 
Ave., Brooklyn 37, N. Y. Photo
graphs and diagrammatic drawings 
are shown of several popular style“ 
of subminiature indicator lights 
made especially for the NE-2D lamp
Circle 182 on Inquiry Card, page 97

Rectifier News
The International Rectifier Corp..

El Segundo, Calif., has just issued 
their December-January issue of In-
ternational Rectifier 
monthly publications.

News, a bi-
The 2-color

8-page bulletin contain? photographs, 
tables, and various types of rectifiers.
Circle 183 on Inquiry Card, page 97

for Engineers

The Indian»

fgn magnet

will lind the
cut for Holding Magnet D< -ign," in 
the cuitent issue a helpful guide 
and icfcieme. Complex vuuilmn« 
are •limiluited b> the method 4.
« us^ed Instead, high -< m.ol a gv' • ।

sions.
Circle 184

Precision

on Inquiry Card, page 97

Capacitors

eiing polystyrene, polyethylene, teflon 
and mylar dielectric capacitm • ami a 
line of high voltage packaged powet 
supplies has been made available hv 
Film Capacitors, Inc., 31110 Park

and physical specifications of every 
type in their line.
Circle 185 on Inquiry Card, page 97

Coil Winders
A catalog sheet illustrating and 

giving condensed descriptions of 8 
coil winding machines has just been 
released by Geo. Stevens Mfg. Co..
Inc., Pulasl
30. Ill.
Circle 186 on Inquiry Card, page 97

Parabolic

describing

Antennas
of eight 2-color bulletins 
parabolic antennas has

been issued by Technical Appliance
Sherburne, Bulletins

are complete with photographs, speci
fications, graphs, and tables.
Circle 187 on Inquiry Card, page 97

Precision Ceramic Parts
A new booklet, “Precision Ceramic 

Parts for Industry," has been issued 
by Sylvania Electric Products Inc., 
1740 Broadway, New York 19, N. Y. 
The booklet describes various factors 
involved in the fabrication of preci
sion ceramic parts and vacuum-tight 
ceramic-to-metal composites.

Circle 188 cn Inquiry Card, page 97

Transistor Cartoons
The General Transistor 

27 138th Place, Jamaica, 
just issued a booklet of humorous
cartoons on how not to use transis-

Circle 189 on Inquiry Card, page 97
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New Tech Data
Printed Circuits

Technical Bulletin P-9b entitled 
“Standard Printed Circuit Toler
ances” is available from Photocircuits
Corp., Glen Cove, N. Bulletin
contains clearly defined guides for 
design engineers and layout drafts
men in the preparation of original 
circuit designs. Bulletins are in 
handy loose-leaf form for ready 
reference.
Circle 190 on Inquiry Card, page 97

Communication Antennas
The Andrew Corp., 363 

St., Chicago, Ill. has just 
4-page bulletin describing 
to 50 me and 450 to 470 me 
for communication usage, 
electrical and mechanical

E. 75th 
issued a 
their 25 
antennas 
Complete

Selecting Plugs
“How to Select a Cannon Plug” 

is concisely described in a new 10- 
page plug guide—an orientation to 
the 53,000 connectors manufactured 
by Cannon Electric Co., 3208 Hum
boldt St., Los Angeles 31, Calif. A 
check-list for selecting the proper 
plug includes important consideration 
such as: size, number and style of 
contacts, mounting space, coupling 
methods, insulation and environ
mental conditions. The plug guide 
also shows photographs of repre
sentative connectors, gives basic 
information on application, and indi-
cates specific catalogs to order 
complete data on each series 
connectors.

Circle 196 Inquiry Card, page

for 
of

97

_____ specifica
tions are included along with prices.
Circle 191 on Inquiry Card, page 97

Potentiometers
Detailed information on the Heli

pot’s newest 3-turn precision poten
tiometer, the Series 9300, is contained 
in a 4-page data sheet just issued 
by the Beckman Helipot Corp., New
port Beach, Calif.
Circle 192 on Inquiry Card, page 97

Resins
“Plastics for Electronics” is a 

folder containing a large number of 
data sheets giving information and 
specifications on casting resins for 
the electronic industries by Emerson 
& Cuming, Inc., 869 Washington St., 
Canton, Mass.
Circle 197 on Inquiry Card, page 97

for Engineers
Vacuum Calculator

A new version of a vacuum calcu
lator is a handy-sized slide-rule for 
quickly determining the pumping ca
pacity needed to evacuate a given 
volume to a specified vacuum in a 
given time, or computing the time re
quired to reach a specific vacuum in 
a given volume with a pump whose 
capacity is known. The calculator 
also contains information on various
liquids, their
points. F. 
Tabor Rd.,

melting and vapor
Stokes Corp., 5500

Philadelphia 20. Pa.
Circle 201 on Inquiry Card, page 97

Instrument Line
Baird-Atomic, Inc., 33 University 

Rd., Cambridge 38, Mass, has just 
issued a new catalogue describing 
their complete new 1958 instrument 
line for radioactivity detection and 
analysis. Catalogue A-l also contains

Circle 202 on Inquiry Card page 97

Insulation Measurements
A bulletin issued by Mid-Eastern 

Electronics Inc., 32 Commerce St., 
Springfield, N. J. describes their 
Megatrometer which measures in
sulation from 15,000 to 5 x 1O'S ohms.
Mechanical and electrical 
tions are given.
Circle 193 un Inquiry Card,

specifica-

Ceramics
A new 16-page, 2-color manufac

turer’s ceramic catalog highlighting 
high alumina bodies in addition to 
Steatite. Cordierite, and Zirconite 
ceramics is now available from 
Centralab, 900 E. Keefe Ave., Mil
waukee 1, Wise. Included are special 
sections on standard extrusions, ce
ramic properties and specifications

Ceramic Manufacturing
General Ceramics Corp., Keasbey. 

N. J. has just made available a 12- 
page, 2-color brochure which color
fully depicts the manufacture of ce
ramics. Information on their line of 
precision industrial ceramics is also 
included.
Circle 203 on Inquiry Card, page 97

page 97
and metalizing, plus a 
method of ordering ceramic
Circle 198 on Inquiry Card,

clear-cut 
pieces.
page 97

Laminated Plastics
A 20-page, 2-color booklet issued 

by Mica Insulator Co., Schenectady 
L N. Y. describes their complete line 
of thermosetting laminated plastics. 
Booklet is complete with drawings 
and sketches, photographs, tables, and 
charts and other interesting infor-

Image Orthicon
The Radio Corporation of. -----  __ America,

Harrison, N. J. has just issued 12-
page booklet describing their 7030 
image orthicon tube. Booklet is 
complete with photographs, drawings, 
circuits, tables, and graphs.
Circle 194 on Inquiry Card, page 97

Miniature Connectors
A 4-page, four-color illustrated 

technical brochure gives specifica
tions. diagrams and general infor
mation on Continental Connector’s ex
panded line of micro-miniature con-

mation.
Circle 204 on Inquiry Card. page 97

nectors. 
given.

Complete information is

Slip Ring Assemblies
Slip Ring Company of 

3612 W. Jefferson Blvd., Los
America. 
Angeles

DeJur-Amsco
Northern Blvd., Long

Corp., 45-01
Island City 1,

Silicone Products
Dow Corning Corp., Midland, 

Mich, has just issued a new 16-page, 
2-color reference guide which de
scribes over 150 commercially avail
able silicone products. Bulletin 1-113 
contains detailed charts, tables, 
graphs and data on properties and 
performance, along with illustrated 
examples on how silicones can cut 
costs, simplify design and add new 
sales appeal in every field of appli
cation.
Circle 195 on Inquiry Card, page 97

Circle 199 on Inquiry Card, page 97

Machining Thermoplastics
An 8-page booklet outlines recom

mended procedures for machining 
and finishing of thermoplastics 
sheets, rods and tubes. Procedures 
discussed include sawing, routing, 
drilling, turning, shearing, punching, 
grinding and finishing. Cadillac 
Plastic & Chemical Co., 15111 2nd 
Ave., Detroit 3, Mich.
Circle 20(1 on Inquiry Card, page 97

16, Calif., pictures over 50 slip rings, 
brushes, commutators and drums in 
their new brochure. The nine methods 
of manufacturing these units are dis
closed along with the different mate
rials and end uses of the product. 
Each slip ring is described in detail.
Circle 205 on Inquiry Card, page 97

Composition Resistors
A 4-page, 2-color brochure has been 

issued by Stackpole Carbon Co., 
St. Marys, Pa. Brochure contains 
complete mechanical and electrical 
specifications on a complete line of 
fixed composition resistors.
Circle 206 on Inquiry Card, page 97
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Delivers Tomorrow’s Precision Today

encapsulated wire woundHycor precision for the future is available in

resistors featuring high initial accuracy and maximum stability

encapsulated, cased or uncased toroids with high "Q” factor and temperature stability

in miniature, custom-designedin encapsulated, hermetically sealed power transformers

and in miniaturemagnetic amplifiers in wave and telemetering filters

magnetic clutches delivering high torque on low input.

Circle 79 on Inquiry Card. paar 97

Every month sees new jet planes and missiles that streak farther, faster and higher into space. And 
with every new advance, there is a new advance in the precision requirements of components that 
direct, guide and control flight. This is where Hycor serves. In an ever-broadening line of avionic 
components, Hycor supplies precision for the future through progressive design and manufacturing 
programs. What’s more, Hycor today offers all the added benefits of IRC’s long experience and 
engineering skills in military electronics.

DIVISION OF INTERNATIONAL RESISTANCE COMPANY
12970 Bradley Avenue, Sylmar 1, CaliforniaHYCOR

| HYCOR COMPONENT TYPES RANGE OF USE FEATURES DIMENSIONS CASE |

1 Wire Wound Resistors Encapsulated 
MIL-R-93A

% to 1 watt, 1 ohm to 
20 megohms

Fully protected from humidity, 
temperature and shock

Small as . 160° 
dia. x .458" 
in length

Epoxy molding 1

1 Toroids Encapsulated .00002 to 250 Henries, 
frequencies up to 150 kc, 
—55°C to + 125°C

High ' Q faciors ond excellent 
current and temperature stability

”/k” x H” up Epoxy molding |
Cosed i x w up MIL-T-27 type I
Uncased Yt' x *4i" up Wax coating |

I Transformers

Power 14 V.A., 375 to 525 cps Humidity proof; for ambient temp, 
from — 55°C to + 90°C

1.625" x .860" Encapsulated 1

Ratio 400 to 1000 cps, —55°C to 
-f-85oC ambient

Up to 1000: 1 ratio, 
accuracies to .005%

2.2" x 1.5" 
x 17"

Hermetically sealed 1

r Amplifiers Magnetic Power, impedance and response 
characteristics aS specified

Toroidal construction, high 
quality rectifiers

1.75" x .87" 
x 2" up

Per military specs 1

1 Wave Filters low, high and 
band*pass

200 cps to 100 kc, impedance 
to 10,000 ohms

Negligible hum in low 
level circuits

2%"x 2H" 
x 2'Ms” up

MIL-T-27 type

I Telemetering
1 Filters

Low and band* 
pass

200 cps to 70 kc, impedance 
330/330 or 500/500 ohms; 
ilso os specified

Excellent phase linearity ond 
attenuation accuracy

3%" x 2 %" 
x 5)6” up

Hermetically sealed

Magnetic Clutches Gear, cable or 
direct-in-line 

____ SidXfil_________

Up to 15 oz. in. torque on 
2 w -tts or less

5 millisecond response, 
no dutch slip

1" O. D. Nylon shell



Trying to understand the workings of 
a woman’s mind is like measuring 
impedance in the 100—1000 mc/s 
range . .. both are fraught with dif 
ficulties.

While we haven't, as yet, made any 
progress on the first problem, we 
have solved the impedance measure
ment difficulties with our Type 219 
Rotary Standing Wave Detector.

MICROWAVE PROGRESS

Impedance Measuremenl 
the 100 —1000 mc/s Range

Basically, the 219 consists of a co
axial Tee junction. One arm is fed by 
the generator. The other two arms 
are terminated, respectively, by a 
variable capacitor and by the un
known impedance. Vertically above 
the Tee junction, is a concentrically 
mounted round cutoff tube which 
contains the pickup structure.

It can be shown mathematically that 
an elliptically polarized field exists 
in the cutoff tube; and if the variable 
capacitor is adjusted such that at 
any frequency its normalized sus
ceptance, as seen at the junction, is 
equal to unity, then the ratio of the 
major and minor axes of the ellipse 
is equal to the VSWR of the load. 
Further, the geometrical orientation 
of the major and minor axes of the 
ellipse with respect to the Tee junc
tion is determined by the angle of 
the reflection coefficient. A rotating 
probe samples the elliptical field, and 
with suitable detection, indicates 
values of Er max (electric field vec
tor corresponding to the major axis 
of the ellipse), and Er min (minor 
axis vector), and # (angle of reflec
tion coefficient). The ratio of Er max 
to Er min is the VSWR of the un
known impedance. The dominant 
mode in the cutoff tube is the TEn 
and other modes are eliminated by 
a mode filter consisting of a series 
of thin parallel blades mounted in 
the cutoff tube.

PRD Rotary Standing Wave Detector 
for the 100 to 1000 mc/s Range

Small, Compact, Lightweight*

Direct Reading of Reflection Coefficient Angle

Direct Measurement of VSWR

Non-Ambiguous Display of Inductive or Capacitive Component»

Now, a simple-to-use, easy-to-handle Handing wave detector for 
impedance measurements in the 160 to 1000 mc/s range! A turn 
of the calibrated top drum dial to minimum indication enables 
you to read the VSWR: and the angle of the voltage reflection 
coefficient directly in electrical degrees, and, with the 219, you 
can immediately determine the character of the reactive com
ponent as inductance or capacitance (+ or — ).

You can obtain additional discussions 
on the 219, including Theory of Op
eration, Instrument Accuracy, and 
Applications, by requesting our PRO 
Report Vol. 3, No. 8

imiHCAtlMI

Frequency Reage: 100 to 1000 mc/s
RttU.al VSWR: Less than 1.03
Rial«# lapet Signal: Approx. IV at 100 mc/si 0.1V at 1000 mc/s for measuring 

a matched load
Characteristic ImpedaMS 50 ohms
Betecter G.E. G-7 crystal Included
RF Input Connector: BNC jack
RF Outpat Ceaaecter Typo N jack. Other Interchangeabie connectors available
kadis Output Canaectar BNC jack
•Blmeesleas 8" long i 5" wide r high
•Weight: 4W pounds
Brice: $525. FOB Brooklyn, N. V.

For additional details on PRD 219 Rotary Standing Wave Detec
tor, contact your local PRD Engineering Representative or write 
to Technical Information Group, De pt. 10

Polytechnic Research and Development Co., Inc.
202 Tlllary Street » Brooklyn 1, N. Y. • Tol: UL 24800

Cable Address MICROWAVE. NEW YORK

Circle 46 on Inquiry Card, page 97 ELECTRONIC INDUSTRIES
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Keep up to date—get the facts about the new products and equip
ment as they hit the market. ELECTRONIC INDUSTRIES' adver
tisers will be glad to send you complete literature giving specifica
tions and data relating to those products advertised in this issue. 
To help you, the new product items, new literature and advertis* 
ments in this issue are numbered consecutively, from the front to 
the back of the book. The extra cards are for the use of your associ
ates with whom you share your copy of ELECTRONIC INDUSTRIES.AAoil Card Below 

Today For Quick In

formation On New 

Product* Described



Bill«/ Electric Company — Crystals AS« 87
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SS

81
66

13
88
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81

Burnell & Co., Inc.—Crystal filters4»

3713

7« Augat Iiros., Inc.—Transistor clips

82
73

33
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80
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ZONE STATE

502
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Arnold Engineering Co. — Temperature 
stabilized powder core*

Borg Equipment Div., The George W. 
Borg Corporation—Potentiometer* and 
precision turn dials

Alford Mfg. Ca, Ine.—Standby TV an
tennas

Biaw-Knox Company, Equipment Divi
sion—Microwave towers

Romir l-aboratorlea. Inc. — Microwave 
tubes and components

Bussmann Mfg. Division, McGr*w-Edl- 
son Co.—Fuse* and fuseholders

Aetna Life Insurance Co.—Business Life 
insurance

Allied Radio Corp. — Electronic supply 
guide

Amperes Electronic Corp. — Electron 
tubes

Roehme, Inc., H. O.—Fine pitch preci
sion gears

Bourns laboratories—Multiturn adjust
ment potentiometer

Aircraft Radio Corporation — Ceramic 
insulated connector*

Chicego Standard Transformer Corp. 
Filters snd audio networks

Audio Device*. Inc.—Magnetic recorded 
tapes

Borg Equipment Div.. The George W.
Borg Corporation — Multi-turn preci
sion potentiometers

Burroughs Corp., Electronic Tube Divi
sion—Indicating tubes

11
59

48
35

Bead Chain Mfg. Co.—Contact pins, 
terminals, jacks and bead chain drives

Cannon Electric Co.—Plugs and con
nectors

Dlv.—"Multi-purpose" oven

Airborne Instruments Laboratory. Ini
—Precision test receiver

Chatham Electronic* Div., Tung-Sol
Electric. Inc.—Special purpose tubes

Watch Company. Electronica

Acme Electric Corporation — Trans
formers A transformer devices

Ameriean Lava Corporation Alumina 
parts

Allen-Bradley Co.—Composition resis
tor*

Please send me further information on the items I have circled below. 1

ALPHABETICAL LISTING OF
CIRCLE THE NUMBERS OPPOSITE THE NAMES OF THI

Chicago Telethon* Supply Corp. -Preci
sion wile fixed resistors

Cinch Mfg. Corp. Subsidiary of Unlted-

Circón Components Corp. — Instrument

Cleveland Container Co.— Phenolic tub
ing

Connecticut Hard Rubber Co.— Pressure 
sensitive TEFLON tape

Corning Glass Works—Film type ro- 
slsturs

Dele Products. Inc.—Wire wound re
sistors

Delco Radio Division, General Motor* 
Corp.— High power transistors

Diaiight Corp. — Sub-miniature pilot 
lights

Dow Corning Co.—Silicone dielectrics
DuMont Labs, Inc, Allen B, Indus

trial Tubes—Electronic tubes
DuMont Labe, Inc, Allen B, Technical 

Seles Department—Oscilloscope
Eitel-McCullough. Inc.—Ceramic tetrodes
Electro-Motive Mfg. Co, Inc.—Capaci

tor*
Electro-Voice. Inc. — Laboratory and 

production instruments
ESC Corporation — Custom-built delay 

line*
E-Z Way Towers. Ine. -Microwave and 

communication tower*
Ferrozeube Corp, of America—Miniature

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
Bl 82 83 84 85 86 87 88 B9 90 91 92 93 94 95 96 97 98 99 100

101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120
121 122 123 124 125 126 ’27 128 129 130 131 132 133 134 135 136 137 138 139 140
141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160
161 k-2 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180
181 »«»2 183 184 185 185 187 188 189 190 191 192 193 194 195 196 197 198 199 200
201 2u2 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220
221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240
241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260
261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280
281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300

Filtors. Inc.—Micro-miniature relay
Freed Transformer Ca. — Telemetering 

componente
Gatea Radio Company—1000 Watt broad-

Garrett Corporation, 
personnel

General Chemical Div.

The—Engineering

Allied Chemical
"Electronic grade"

chemkals
General Electric Co, Miaaile Guidance 

Product Section — Engineering 
son nel

General Transistor Corp. Transistor» 

Grsphic Arte Co.—Visual control l>oard 

Graybar Electric Co. — Industriai teie-

YOUR NAME

FIRM

FIRM ADDRESS

CITY or TOWN

Galton Industrien, Inc.— Rechargeable 
nickel cadmium cell

Heath Company. Subaidlary of Day- 
strom. Inc.—Electronic analog com
puter kit

Hoffman Semiconductor Div, Hoffman 
Electronic Corp.—Zener diodes

Hughes Aircraft 
oscilloscope*

Company —Storage type

Hughes Aircraft 
personnel

Hycor Division

Company - Engineering

of International Re-
siatanee Company Encapsulated wire
wound

Indn-tro

Institute

resistor» and components

Transistor Corp.—Transistors

Convention
of Rodio Engineers—I R E

Johnson Ce, E. F.—Variable capacitors

Jone« Div, II. B, 
Plugs nnd sockets

Kearfott Co.. Ine.- Ferrite isolator

Keater Solder Company 
solder

Flux-core



ADVERTISERS IN THIS ISSUE
ADVERTISERS FROM WHOM YOU DESIRE FURTHER INFORMATION

Kennedy & Co.. D. 8.—Tracking antenna
Klein A Sons, 

plier
Kleinschmidt

Mathiu—Shear culling

Laboratories. Ine., Sub-

Employment—Use the handy card below to get more information on the 
engineering positions described in the "Professional Opportunities" Section 
which begins on page 143 of this issue.

SOI

SOS

39

sidiary of Smith-Corona. Inc.—Page 
printers and reperforator teletype-

Kulka Electric Mfg. Co.. Inc.—Terminal 
blocka

Lockheed Aircraft Corp. — Engineering 
personnel

Melpar Incorporsted. A Subsidiary of 
Westinghouse Air Brake Company-- 
Engineering personnel

Nards Ultrasonics Corp. — Ultrasonic 
cleaning equipment

National Lead Company Solder
Onan A Sona. Ine., D. W.—Electric 

plants
Phiko Corporation, Lansdale Tube Com

pany Division -Bilateral tranaiators
Polytechnic Research A Development

Corp.—Rotary standing wave detector
Radio Corpoiation of America, Semi

conductor Division—Transistors
Radio Corporation of America, Broad

cast A Television Equipment — TV

Radio Materiale Corporation — Ceramic 
capacitors

Radio Receptor Co„ Ine.. Div. of General 
Instrument Corp.— Diode«

Resistane« Products Co.—Resistors for

Richardson Company. Tho Flame re
tardent plaatic laminate

Rohn Manufacturing Co., Inc. Com
munication towers

Sangamo Electric Co., Electronic Com
ponents Div.—Electrolytic capacitors

Sperry Gyroscope Company- Klystrons
Sprague Electric Co.—Film resistors
Sprague Electric Co. — Solid-electrolyte 

capacitor
Stackpole Carbon Co.—Fixed composi

tion resistors
Stanpat Co.- Drafting tranafem
Sts-Wsrm Eleetrie 

Ing equipment
Stromberg-Carlson
Sylvania Eleetrie 

puter transistors

Co.—Compound melt-

Handset«

Sybania Electric Producta Co.—Counter
tubes

Sybania Electric 
wave tubes

Sybania Electric 
wave d'ode«

Telechrome Mfg. 
transmittera

Producta Co.—Micro-

Producta Co.— Micro

Corp. — Telemetering

Tinnerman Producta. Inc. — Transistor 
mounting clips

Triplett Electrical Instrument Co.— 
VOMs

Truscon Steel Dir., Republie Steel Corp.
—Steel lowers

United Stales Gasket Co.. Div. of 
lock racking Co. - TEFLON 
NYLON parta and stock

Ger
und

. 8. Components. Ine.—Printed 
connecters

card

United Tranaformer Corp, 
coils and transformers

Filters.

Westlnchouse Electric Corp.—Electronic 
tubes

Zippertubing Compsny. The — Shielded 
lipper tubing

Postcard »olid 8 weeks only. After that us« owa letterheod fully describing Hern wonted. FEB. 1958
PROFESSIONAL ENGINEERING OPPORTUNITIES
Please send me further information on the 
circled below.

engineering positions I hove

501 506 511 516 521
502 507 512 517 522
503 508 513 518 523
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HOME ADDRESS

CITY OR TOWN ZONE
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STATE

NEW Subscription Order
Please enter a new complimentary subscription FEB« 1958

to ELECTRONIC INDUSTRIES

Company Name:

Name: Position

Company Address:

City: Zone State

Specific Products Manufactured

Postcard valid 8 weeks only. After that use own letterhead felly describing Item wanted. FEB. 1958
Please send me further information on the items I have circled below. 3
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215

Enn'

230
212

New Products and Technical Data—Feb. 58

nt Amplifier, telemetering
Manufacturing Corp-

Telechrom«

Coaxial cables — Amphenol Electronic« 
Corp.

Capacitor«, long Ilf« electrolytic—Cor- 
nell-Dubilier Electric Corp.

Capacitors, mica—General Radio Co.
Converter*. static— UAC Electronic*

BUSINESS

221
221

23$

170 
1*8

Counter, electronic—Burroughs Corp.
Decade box, resistance—Claroatat Mfg. 

Co.
Dimmen, light — Osborne Electronic 

Corp.
Diode, silicon—Radio Receptor Co.
Ferromagnetic ma tarlai-Th« Polymer 

Corp.

FIRST CLASS 
PERMIT NO. 36

NEW YORK. N. Y

REPLY CARD
NO POSTAGE STAMP NECESSARY If MAILED IN UNITED STATES

POSTAGE WILL BE PAID BY

ELECTRONIC INDUSTRIES
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NEW YORK 14. N. Y.

BUSINESS REPLY

FIRST CLASS 
PERMIT NO. 36

PHILA.. PA.

CARD
NO POSTAGE STAMP NECESSARY IF MAILED IH UNITED STATES
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ELECTRONIC INDUSTRIES

CHESTNUT & 56th STS 
PHILADELPHIA 39. PA.

Chilton Company

BUSINESS REPLY

FIRST CLASS 
PERMIT NO. 36

NEW YORK. N. Y
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ELECTRONIC INDUSTRIES
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NEW YORK 14, N. Y

227 
IM 
íes 
22« 
20» 
211

217
208
234
214
232

1«»
21»
172
233

21«

»14
21«
142

21»

1«« 
171 
i«l 
221 
22» 
IM

22»
218
207

228

ICT

21«

227

211

17«
1»1

187

188

17«

243

188

18«

18»

191
182
184

I »3

204 
UI 
194 
192 
190 
183

178
1»7
177

20«

1*5
295

18«

17$
20»

189

1»«

178

201

Gain «et—Kar Electric Co. 
Laminat«« -The Richardson Co. 
Light«, indicator— DI.light Corp. 
Maxnetlsers- General Electric Co.

Optical instrument* Alfred Hofmann * 
Co.

Power supply—Alien B. DuMont Labs. 
Reactors, switching—Magnetics Ine. 
Recorder, digital—Hewlett-Packard Co. 
Recording heads — General Transistor 

Western Corp.
Relay, miniatar«— Filters. Inc.
Relays, sealed- -C. P. Clare « Co.
Relays, small—Potter A Brumfield, Inc.
Ream*, epoxy— Minnesota Mining A 

Mfg Co.
Reaiatora, metal film—International Re

sistance Co.
Resisten. dnisturs—Dale Product*. Inc.
Resiaton. plag-in—Stackpole Carbon Co.
Reaiator*. precision—Chicago Telephon« 

Supply Corp.
BerkeU. trenaiatar — Vector Electronic

Speed dipo—Tinnerman Producta, Inc. 
Spiral e«»*r — lllumitronic Engineering
Spot welder— Micro-Test, Inc. 
Switches, tsggls—Micro-Switch 
Synchro, high aeeoraey Kearfott 
Thyratron grld drlvo—Fairfield

Transformer*, molded—Mierotran
Transformers, video—ESC Corp.
Transmitter. 25» watt—General Electric 

Co.
Elsctronlc Tub«

Curp.
Tab«, moltiplier ph«*«—Radio Corp, of

Tab«, power tetrode - Eltel-McCuIlougb

Tobe. reflex klystron—Sperry Gyroocop« 
Co.

Warning aystem — Packard-Bell Elec
tronics Corp.

NEW TECHNICAL DATA
Accelerometers - Donner Scientific
Antennao. eemmanication The Andro 

Corp.
Antennas, parabolic—Technical Appli

ance Corp.
Batteries, 

duatries.

Catalog««,

nickel cadmium—Guitón In- 
Inc.
precision Film Capacitor«.

condensed — Cinema Engl-

Ceramic manufacturing — General Ce
ramica Corp.

Ceramic parts, precision—Sri van la Elec
tric Product*, Inc.

Coil winder*—Geo. Staven« Mfg. Co.

Connectai-», m 
Corp.

Inatrument lint

iinintur* — DeJur-Anwco

Baird-Atomic. Ine.
Light«, indicator—Di«light Corp.
Magnetic«—The Indiana Steel Products 

Co
Measurement*, insolation—Mid-Eastern 

Electronica. Inc.
Plastics, laminated—Mica 1naul«tor Co.

Pin*«. selecting—Cannon Electric Co. 
Potentiometers— Beckman/Helipot Corp.
Printed circuits —Photocireuits Corp.
Reetit>*r new*—International Rectifier 

Corp
Rectifier*, «ilieeai—Audio Device*. Inc.
Resins—Emerson * Cuming, inc.
Resistors, carben film—Texas Instru

ments Incorporated
Resistors, composition—Stackpole Car

bon Co.
Silicone prodnrts—Dow Corning Corp.
Slip ring assemblies—Slip Ring Co. of 

America
Speaker systems—University Loudspeak-

Tape system, digital—Amp« Corp.
Thermoplastic*, machining — Cadillac 

Plastic A Chemical Co.
Tranautor cartoon*—The General Tran-

•istor Corp.
Tube, image orthieon—Radio Corp, of

America
Ultraaonle testing — Sperry Product*, 

Inc.
Vacuum calculator—F. J. Stoke* Corp.



PRODUCTION

NEW MODERN PLANTS

EXPANDED FACILITIES
and can

STREAMLINED ORGANIZATION

STEPPED UP PRODUCTION

INCREASED LABOR FORCE

APPLIED RESEARCH

Write today for complete all types list wall chart.

91-27 138TH PLACE JAMAICA 36, NEW YORK

2N 358

could develop, "operation breakthru" was inaugurated

In Canada: Cesser EE Ltd , 441 St. Francis Xavier, Montreal 1. Quebec

GENERAL TRANSISTOR—"THE FASTEST GROWING NAME IN TRANSISTORS'

Modern success stories don’t "happen." they’re caused — that’s why 
General Transistor started "Operation Breakthru" 10 months ago.

Management recognized that a surge of increased business could 
strain manufacturing and quality control facilities. Before a bind
now be called a complete success.

Another modern manufacturing plant was added to General Tran
sistor’s 3 plants — this additional facility increases storage area, 
expands the quality control section and enlarges the manufacturing 
space. Additional equipment and machinery have been purchased. 
Technical and labor force have been increased to satisfy the demand 
of industry.

Operation breakthru is a success — your assurance of continued 
reliable production, prompt deliveries and realistic prices.

The management and employees of General Transistor wish to 
thank their customers for making

2N 315
2N 316

2N 
2N 
2N
2N

444
445
446
447

2N 356 
2N 357

FOR IMMEDIATE DELIVERY FROM STOCK. CONTACT YOUR NEAREST AUTHOR
IZED GENERAL TRANSISTOR DISTRIBUTOR OR GENERAL TRANSISTOR 
DISTIBUTING CORP. 95-27 SUTPHIN BLVD. JAMAICA 35. NEW YORK
FOR EXPORT: GENERAL TRANSISTOR INTERNATIONAL CORP.
91 27 138TH PLACE JAMAICA 35. NEW YORK



for the Electron Industries

Information i3 terminals ofextend directly

relay

all types of standard contact arrangeMounting is by means of standard

ments. Series of toggle switches such

145 E.

102 ELECTRONIC INDUSTRIES

and printers 
Burrough

Mineola Ave., Valley Stream, N. Y.
Circle 220 on Inquiry Card, page 97

ing 
“MM-M

have been 
numerical 
Electronic

Provision: 
s, "Nixie'made for 

indicators, 
Tube Div,

include single-pole and two and four- 
pole circuitry models rated at 20 a., 
30 vdc, resistive load. Micro-Switch, 
Freeport, Ill.
Circle 222 on Inquiry Card, paq> 97

watt transmitters

cuitry. Microtran Co.

Integral termi- 
a new step-de- 
of wiring and 
Available with

the dimensions of this 
ies is % x % x *6 in.

channel ears, threaded studs, or in
serts. Terminal pins are arranged 
for use with dip soldered printed cir-

has been developed, 
nal construction and 
sign case offer ease 
stronger terminals.

Model 1472-A FM/FM or PDM/FM 
telemetering transmitters. Tele
chrome Manufacturing Corp., 28 Ran
ick Drive, Amityville, N. Y.
Circle 224 on Inquiry Card, page 97

Corp., Plainfield, N. J.
Circle 223 un Inquiry Card, page 97

the top ring. Components can be con
nected quickly and neatly between the 
2 rings of turret post terminals and 
the transistor socket tabs may be 
soldered to adjacent turret terminals 
to complete the circuit. The socket is 
a dual purpose type. Contacts are 
beryllium copper, plated with gold 
over silver. Vector Electronic Co., 
1100 Flower St., Glendale 1, Calif.
Circle 219 on Inquiry Card, page 97

TRANSISTOR SOCKETS
A line of Transistor Socket Tur

rets, featuring a special transistor 
socket mounted in one end of a tur
ret post are available. Two rings of 
6 terminals each are placed at either 
end of the turret post. Socket tabs

MOLDED TRANSFORMERS
A new line of micro-miniature size 

molded transformers have been in
troduced. Designed for transistor, 
audio and servo applications, these 
transformers are molded of high tem
perature epoxy to provide protection 
against extremes in ambient. Weigh-

DECADE BOX
The power resistor decade box han

dles power. It is rated at 225 w. at 
1000 v. maximum. Provides for any 
required ohmage from 1 to 999,999 
ohms in increments of 1 ohm. Either 
known or unknown resistance value

TOGGLE SWITCHES
A new series of toggle switches de

signed for long-lasting life on air
craft, computer panels, and railroads 
featuring integral terminals, high im
pact strength and improved sealing

is dialed and then read directly from 
the 6 decade dials. When accurate 
and predetermined steps of resistance 
value are desired, such as in calibrat
ing or testing operations, for bridge 
circuits or for experimental setups, 
especially in working circuits, it pro
vides n ready means of obtaining ex
actly the desired value under actual 
load conditions. Clarostat Mfg. Co., 
Inc., Dover, N. H.
Circle 221 on Inquiry Card, page 97

TELEMETERING AMPLIFIER
The new small and rugged 100 watt 

telemetering amplifier requires only 
2 watts drive. Measuring 3*4 x 4 x 
6*4 in. this new r-f amplifier covers 
the range 215 to 260 mcs. and oper
ates under all missile vibration, ac
celeration and heat conditions. A 
built in blower allows operation at 
temperatures up to 125*C. The Model 
1466 r-f amplifier, may be driven by

ELECTRONIC COUNTER
The O-P-T-I-Meter (Occurrences 

Per Time Interval Meter) is a 4 dec
ade instrument which counts, samples, 
stores, and provides a working output 
without the need to stop the count in 
order to sample, and with no loss of

transferred from the counter to a 
storage output in less than 50 usee, 
while the counter resets automati
cally to accept the next sample. The 
storage output continuously displays



Silicone Dielectrics
ELECTRICAL AND ELECTRONIC NEWS No. 16

AID MINIATURIZATIONSILICONE DIELECTRICS

motors

Wound bobbin' tiny

sup-

assure adequate

and durability

70 to 500 F

300 to 500

Dow Corning

NAME

TITLE

COMPANY

STREET

NEW YORKBOSTON CHICAGO DALLAS LOS ANGELESATLANTA DETROIT

ELECTRONIC INDUSTRIES Circle 48 on Inquiry Card page 97

Silicones, 
stator coil'

automatic flight 
instrument and
They present 
of the adage.

oped 
month'

motors more muscle- 
per pound."

recent
"must"

DOW CORNING CORPORATION Dept. 162
Midland, Michigan 
Please send me 62 63 64

CLEVELAND
Toronto;

motors drive calibra-

Silicones give 
more power 

No. 63

\ new. room temperature vulcanizing 
üicone rubber with excellent handling

and the other propertie

Serviceable 
temperature range ........ -

Electric strength, volts/mil__ _

Dielectric constant, 
101 cycles per second.........

Dissipation factor, 
10* cycles per second.......

Water absorption after 70 houi 
at 212 F, percent _______

physical properties in
No. 64

: by terminal 
Dow Corning

dielectrics, rubber, water repellents, tex
tile finishes, leather treatments, and 
other specialized forms.

WASHINGTON, D C.
>t. Gobiin, Pari*

has a long shelf life and mixes easily with 
the recommended catalyst. The two ingre-

Silicone dielectrics help designers reduce 
the size and weight of miniature motors 
while increasing their dependability. 
( ase in point: the new Servo motors 
produced by the Aeronautical Division 
of Minneapolis Honeywell.

mechanically as long as three hours before 
being used. Both the fluid polymer and 
catalyst have a viscosity of approximately 
60.000 centistokes. Silastic RTV 501 cures 
at room temperatures within 24 hours and

control and other aircraft 
engine control systems. 

'Tom Thumb" illustration

are held in place and

for every design 
reference file, you 
can obtain your 
Free Copy by cir
cling .... No. 62

withstand operational temperatures of 
500 F and higher because they are fully 
insulated with heat-stable Dow Corning

ZONE___ STATE.

New "Shape ■ if - yourself’ Silastic Vulcanizes at Room Temperature

New Reference Guide To Aid You
Most complete reference guide to sili
cones ever produced, describes Dow 
Corning silicone products now available 
in commercial quantities: fluids, lubri-

lated from the fram. 
ports molded from 
Molding Compound 
mechanical strength.

a golf ball. It weighs a mere 2 ounces, 
operates at controlled speeds ranging from 
zero to 11,000 rpm and develops a stall
torque of 0.75 ounce-inches.

tors, synchros, indicators and other assem
blies for Honeywell’s fuel measurement.

Its 16 pages are filled with data and illus
trations suggesting ways in which you can 
cut costs, simplify designs, improve per
formance and add new sales appeal to your 
products with Dow Corning Silicones.
Cross-indexed for handy reference, this 

■mmmb all-new I95K Guide

Jick,trK. devel-

I he new rubber. Silastic RTV 501. 
rubbery from —70 to 500 F and 
exceptional resistance to moisture

Containing what is believed to be the 
smallest stator coils ever wound for an ac 
motor, this entire motor is no larger than

DOW CORNING 
CORPORATION





Attach flexible leads 
to connector screw.

•bout mercury-vapor, inert pe» 
and grid- controlled rectifiera 
for communication» and induetrf

THE NEW 869 BL heavy-duty mercury-vapor rec
tifier. Uses short, flexible filament leads to eliminate 
possibility of high contact resistance. This prevents 
under-emission and tube damage, and insures proper 
voltage drop across the filament at all times. Preferred 
by equipment manufacturers and users for broad
casting, induction and dielectric heating equipment

THE NEW 7136 single-anode, high-voltage mer
cury-vapor rectifier. A plug-in replacement for the 
575A, surpassing it in capacity and dependability, with 
higher peak inverse voltage. Offers trouble-free opera
tion in induction and dielectric heaters.

Peak Inverse Voltage : 15 kv 
Average Anode Current: 5 amps

Peak Inverse Voltage : 15 k*' 
Average Anode Current: 3 amp-

Tp nIIIIlIJU steps forward 
in rectifier design by

AMPEREX ELECTRONIC CORP . 230 DUFFY AVENUE. HICKSVILLE. LONG ISLAND. N. Y
In Canada. Bogart Electronic Tub»» & Components. 11-19 Brentdiffe Rood, leatide, Toronto 17, Ont

Circle 49 on Inquiry Card, page 97

THE 6786 super-power, grid-controlled, mercury- 
vapor rectifier. Guarantees precise electronic control 
for industrial oscillators up to and in excess of 100 kw 
output. Proven long life in actual field tests.

Peak Inverse Voltage: 15 kv
Average Anode Current: 10 amps continuous;

15 amps intermittent

Amperex
designers and manufacturers of the world's most complete line of rectifiers



f about
Thu

SATELLITE

Pleated" Dipole Antenna

HEARING AIDS

GUIDED MISSILES

RADIO

TELEVISION

COMPUTER

Circle 50 on Inquiry Cord, page 97 Circle on Inquiry Card page 97106

ACTUAL 
SIZE

dipped paper 
cerami« disci

position 
signal s 
certain

r antenna 
a second 

operai ion

s the 
ut of

longevity (Ion jev'i ti) n.
Great length of life.

A new series nf "miniaturized" antennas for 
high frequency communications bands has re
cently been introduced by the Freeman Ca 
in Yankton, S. D The tiny unit only 27" • 
22" high, shows favorable gain over a half
wave dipole doublet, and has a 2 db front tc 
back ratio. Unique advantage of the small 
beam antenna is that it can be quickly and 
simply mounted in small space on standard 
TV antenna mounts

drength to drop below 
point, the connection

Atine, from «onto*.
lane* fluni > ». Wo,» Md i* MV bom.
Immm flou'AA roe) ». Oneri th»l

the stronger 
a "diversity’ 
unit. When

THE ELECTRO MOTIVE MFG. C0.r INC 
Manufacturers of El-Mr neo Capacitors 

WILLIMANTIC, CONNECTICUT

Eitra-fough phenolic catingt prolong life, increase stability 
over wide temperature range.

Recent comparison tests of El-Menco DM15, 
DM20 and DM30 Dur-Mica Capacitors showed 
them to be longer-lived, more fatigue resistant 
than any others. Under stepped up conditions of 
1!4 times rated voltage at 125° C ambient tem
perature, each in turn achieved above standard 
ratings of undiminished performance well past 
16,000 hours, or, under normal conditions, a pro
jected working lifetime of from 15 to 20 years!

All environmental and electrical requirements 
of RETMA and MIL C-5 specs have been met. 
Test El-Menco Dur-Mica Capacitors for your
self with our help. Our engineering staff is at 
your service upon request.

• rile for Free samples and catalog on your firms letterhead.

automatically switched to the 
other antenna. Antenna selection 
for the outgoing TACAN signal is 
controlled by the incoming signal.

signal by means of 
s w i t c h i n g a c c e s s o r y 

a change in aircraft 
attitude causes the

areas where the upper and lower 
antenna patterns overlap.

For TACAN. the incoming sig
nal controls the connection of the 
system to the antenna, picking up

ATC equipment is 
contact with either 
more than 1 100 of 
is in continuous <

Wherever your specifications call for long-lived 
miniaturized reservoirs, El-Menco Dur-Mica Ca
pacitors offer PRE PROVEN LIFE EXPECTANCY 
OF UP TO 20 YEARS . . . guarantee you confi
dent, worry-free planning.

All these points make ElTTlenco
DM15, DM20, and DM30 the finest obtainable.

mitted in the same frequency 
range, each antenna can serve 
both equipments at the same time.

A new “cyclic" switching com
ponent provides alternating con
nection of the ATC beacon with

• molded mlcu • mica trimmer 
tubular paper • ceramic • cilvnred mica filmt

WEBSTER SAYS

DESIGN, DEVELOPMENT and 
PRODUCT ENGINEERS SAY:

ErHlenco
CAPACITORS



Circle 49 on Inquiry Card page 97

Generating a clean SSB signal

with ceramic tubes that can take it

CLASS AB SSB OPERATION

11,000 w1680 w400 w325 w

Plate Voltage . .
Driving Power . . 
Peak Envelope Power

Write our Application Engineering Department for 
a copy of the technical bulletin “Single Sideband”

ramic-metal design, 
performance tubes. 
The high performai

and Eimac Air System Sockets keep blower requirements 
at a minimum and allow compact equipment design. And, 
all four incorporate the many advantages of Eimac ce-

tetrodes make them the logical starting point in the desigi 
of compact, efficient single sideband equipment.

which assures compact, rugged, high

ince and reliability of Eimac ceramic

4CX5000A
7500 v

4CX300A
2500 V

4CX1000A
3000 V

4CX250B
2000 v

The Ideal Approach to SSB...
Eimac Ceramic Tetrodes from 325 to 11,000 watts

it to the desired power level with stability and no distor
tion is another. A modern Class AB, final amplifier design
ed around an Eimac ceramic-metal tetrode is the ideal 
answer to the problem. The Eimac ceramic linear amplifier 
tubes shown above — the 4CX250B, the 4CX300A, the 
4CX1000A and the 4CX5000A — offer the high power 
gain, low distortion and high stability that is needed for 
Class AB, operation. Each has performance-proved re
serve ability to handle the high peak powers encountered 
in SSB operation. Efficient integral-finned anode cooler

thing ... amplifying



ARNOLD offers you the widest selection 
of Temperature Stabilized 

MO-PERMALLOY POWDER CORES
Arnold Molybdenum Permalloy powder cores are available 
with the temperature coefficient of inductance controlled 
within certain limits over specific temperature ranges. Most 
core sizes and permeability combinations can be supplied 
in at least one of the four different types of temperature 
stabilization available.

For example, most of the popular core sizes are manu
factured in the new type of wide range—"W”—stabilized 
cores whose temperature coefficient of inductance does not 

exceed 0.5% over the temperature range covered by the 
MIL-T-27 specification of —55° C to +85° C.

This type of guaranteed maximum change of inductance 
with temperature, as well as the constancy of permeability 
with time and flux level, are of particular importance to 
apparatus and circuit engineers. Many precision military 
and industrial applications demand the uniform performance 
and the excellent physical properties found only in Arnold 
Mo-Permalloy powder cores.

For design flexibility they are furnished in a full range of 
sizes, up to 5.218" O.D., in four standard permeabilities: 
125, 60, 26 and 14. You will find them dependable and easy 
to use. You will find most sizes and types in stock now 
for immediate shipment.
• Let us furnish your requirements for temperature sta
bilized Mo-Permalloy powder cores, or any magnetic mate
rials you need, from the most complete line in the industry.

for mero Information write for 
Bulletin PC- »04B

Lists complete line of Mo-Permalloy Powder 
cores . . . available in 23 sizes from 0.500" O.D. 
to 5.218" O.D. Furnished also with various types 
of temperature stability from Type "A" un
stabilized to Type "W" stabilized over the tem
perature range of —65° F to +185° F.

ADDRESS DEPT T-82

The Arnold Engineering Company
Main Office & Plant: Marengo, Illinois

RepoHt Podfk Division Monti Ml Beat 61»! Straot. lo» Angola», C«Nf

Districi Salt Offices:
tartan: 49 Wclthom St, Lexington lot Angola, 3450 Wilihlro Blvd 

Now York; 350 Fifth Ava. Washington, D.C.: 1001-ISth St, N.W.
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expanding this, we obtain

2. Per unit error due to low input 
age or imiM-dance

_E<
“ 2AE. 2ARC

3. Error due to inaccuracy and drift in 
T

RC’

The voltage on the capacitor i:

The input current is given bv

Integrating
(Continued from page 55)

When Precision Counts

CIRCON INSTRUMENT 
SCREWS

♦ Precision from Head 
to Thread

Stainless Steel or Brass
♦ Plated Ready for Use

+ largest Stock of 
Miniature Hardware

dr immediate 
Shipment Presuming that e„ increas

formlv with time, i.eCheck These Dimensions on 
Fillister Head Screws

1'
'SIZE

V/* Major 

inch
Pitch Minor 
Diam. i Diam. 1 Pitch

Depth 
of 

Thread
'ooo 120 0 034 0.0286 0.0260 0.00833 0.00400

00 90 0 047 0 0403 0 0326 0.01111 0.00721
0. 80 060 0519 0438 .01250 .00812
1 72 073 .0640 0550 .01389 00902

I 2. 56 086 0744 0628 .01786 .01160
3 48 099 0855 0719 .02083 .01353
4 40 112 0958 0795 .02500 .01624 ,

SIZE Head 
Diam

He gnt Depth Width 
of of of 

Head Slot Slot
Tap 
Drill

Body 
Drill

000 056 .031 014 012 #71 (.0261 #63(037)
. 00 .068 038 014 023 #65(035) #55( 052)

0 .090 050 022 025 3 64(.047> #51 ( 067)
• 1 111 062 024 .027 #53( 059) #47( 078)

2 .132 073 029 .030 #50 (.070) #42( 093)
1 3 .153 084 035 .032 #47(0781 #37( 104)
1 4 ' .174 .096 . 040 034 #43(089) #31(120)

then the last 3 term« of the abovetequation 
are errors and should he much less than 
EORC.

ation we must fulfill
3 requirements:

All Tolerances are per AN and MIL Specs. OR BETTER

We solicit your special and 
non standard requirements

Representatives in United States and Canada

COMPONENT CORPORATION
Santa Barbara Municipal Airport 

Goleta, California
Telephone: Woodland 7-1113
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ARC
at the end of the (wriod of integration. 
Then

T
Í «It.

T

A

vs fairly uni-

—- ami pre- 

suniing than t does not drift during the

„ ___ EoRC E„T

Therefore, for satisfactory oper-
the following

1. E„RC

2. E. RC

E..RC 
A

EpT 
2A ’

3. E..RC > > 
Reducing these,

since E
E.T
RC

then T

therefore we must have A

These are the necessary condi
tions for operation, and the errors

summarized as follows:are

gain

Per unit error due to insufficient

Since R is essentially infinite 
source is used, thewhen a current

last 2 errors are zero for ion cham
bers or equivalent sources.

Conclusions

For satisfactory operation of a 
de feedback amplifier of this type 
as an integrator from a voltage 
source, the following conditions 
are necessary:

1. The gain must be as high as 
possible and at least equal to the 
inverse of the expected error.

2. The average applied voltage 
times the amplifier gain must be 
much greater than the ultimate 
output voltage of the unit. This is 
because the input to the amplifier 
rises and cancels out part of the 
input voltage as the integration 
proceeds. In some cases when 
pulses are integrated the pulses 
may be well above the required 
voltage, but owing to the low-duty 
cycle the average voltage may be 
much too low. The result is that a 
large error is produced by leakage 
back through the source.

3. The voltage due to the error 
in zero setting tends to charge the 
capacitor indefinitely when a re
turn path to ground is provided by 
a grounded source. If the source 
impedance is high enough so that 
the total charge collected during 
the integration period is negligible 
then it can be neglected. If, how
ever, a low impedance is placed 
across the input the error signal 
charging may be an appreciable 
part of the total output.

This work was done under the 
auspices of the U. S. Atomic En
ergy Commission.
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For Your Special Applications
The bulk of UTC production is on special units designed to specific customers’ needs. 

Illustrated below are some typical units and some unusual units as manufactured for 

special applications. We would be pleased to advise and quote to your special requirements.

FILTERS
All types for 
frequencies 
from .1 cycle 
to 400 MC.

►

IP filtar rasi than .1 db 0 
to 2.5 KC, 50 db bayond 3 
KC.K»

LP filter within 1 db to 49 
KC, stabla to .1 db from 0
to «5* C, 45 db et SS KC

15 BP filter, 20 db at 30 
~ 45 db rt 100 phase

HIGH Q COILS
Toroid, 
laminated, 
and cup 
structures 
from .1 cycle 
to 400 MC.

SPECIALTIES
Saturable reactors, 
reference 
transformers, 
magnetic 
amplifiers, 
combined units.

PULSE 
TRANSFORMERS
From miniature 
blocking 
oscillator to 
10 megawatt.

POWER 
COMPONENTS
Standard and high 
temperature ... 
hermetic, 
molded, and 
encapsulated.

Multi-wIndiM 140 VA, 6 KC 
powsr transformar 114 1114

200* C. powar tranaformar. 400 scopo transformar, 60 — currant limitine fila-
400 —> 150 VA. 20 KV output. ment transformar, Sac. 25

Mmfd.. 30 KV hlpot

UNITED TRANSFORMER CORPORATION
150 Varick Street, New York 13, N. Y, EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y.,
CABLES: “ARLAB' PACIFIC MFG. DIVISION, 4008 W. Jefferson Blvd., Los Angeles, Cal.



BUTTON CELL

BATTERY
MAINTENANCE FREE LONG LIFE

INDEFINITE STORAGE NONGASSING

HIGH PEAK CURRENTS SINTERED PLATES

HERMETICALLY SEALED

Alkaline Battery Division

Circle 57 on Inquiry Card page 97
METUCHEN, NEW JERSEY

HERMETICALLY 
SEALED NICKEL 

''ADM’UM

SELF-CONTAINED 
BATTERY AND 

CHARGER UNITS

POCKET NICKEL
IRON OR NICKEL 

CADMIUM

SINTERED PLATE 
NICKEL 

CADMIUM

TUBULAR NICKEL
IRON OR NICKEL 

CADMIUM

rechargeable 
nickel cadmium

Gulton Button'Cell batteries are 
available in capacities of 250 and 500 
milliampere hours. Each Button-Cell 
has a nominal capacity of 1.2 volts. 
Multiple cells are packaged in any 
desired voltage combination to meet 
your specifications.
The Button Cell is only one of a 
complete line of nickel cadmium, nickel 
iron and battery and charger units 
from a new source — Gulton Industries 
Alkaline Battery Division.

Write today for complete technical 
information — please mention 
your application.



For industrial applications

(Continued from page 73)

frequencies using

and

Fig. 8: Plot of total input impedance.

is larger for smaller value:

7, and 8 are useful

more nearly uniform near One

STROMBERG-CARLSON
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Q„, then, again, the essential char
acter of the graph has changed to 
emphasize the fact that the ratio,

except that here the fre
is normalized with respect

of Qo.
Figs.

of the circuit is specified, then the 
resonant frequencies are read from 
Fig. 3 or obtained with the aid of

quency 
to w„„

the fact that there is not always a 
real frequency for which the in
put impedance will maximize. This 
may be observed, also, in Fig. 3.

the input impedance is 
with respect to the 

input impedance, Zm. 
<o„, and Zm change with

TELECOMMUNICATION INDUSTRIAL SALES 
I2£ CARLSON ROAD, ROCHESTER 3 N Y.

ELECTRONIC AND COMMUNICATION PRODUCTS

curves for finding the behavior of 
the circuit in the vicinity of any 
one of its resonant frequencies for 
varied Qo. Fig. 4 helps emphasize

Next, the input imped- 
checked at each of these

Table I, or in the case of maximum 
input impedance. Fig. 4 may be 
used. Next, the variation of the 
input impedance as the frequency 
changes around each type of reso-

Table I. 
anees are 
resonant

Since w, changes with Qo, the es
sential character of the graph is 
changed to emphasize the change 
in maximum input impedance with 
respect to the impedance of the 
circuit operating at unity power 
factor for values of Q„. Fig. 7 is, 
again, similar to Fig. 5, except here 
the ratio of the input impedance to 
the impedance of the circuit ©Der
ating at w,, changes for each Qo, 
because Zo is a function of Qo. This 
is essentially useful in pointing out 
that this ratio becomes “larger” 
for the “smaller” Qo for any value 
of “a”. Fig. 8 is, again, similar to

normalized 
maximum 
Since both

Design Procedure
For a given application and in 

their order of importance, a listing 
should be made of the types of 
resonant frequencies. Next, if Q()

additional step is required to be 
able to use Fig. 7, that is the cal
culation of Z<>- The variation of the 
input impedance with frequency 
around and w,n can be checked 
quickly by using Figs. 6 and 8, 
respectively. The general shape of 
these curves for varied Qn are simi
lar; so interpolation for a given Q„ 
curve is not too difficult.

(To he continued next month)

The Editor 

ELECTRONIC INDUSTRIES 

Chestnut & 56th Sts., Phila.,

You’ll find many valuable uses for 
Stromberg-Carlson’s “Fush-to- 
talk” telephone handsets in your 
day-to-day operations. These in 
struments feature switch assemblies 
with various spring combinations 
mounted in the handles, actuated 
by a rocker-bar lever. A few typical 
applications:
■ Push to talk and Push to-receive 
for two-way radio communication.
• Push-toopen and Pushlo-close 
external circuit' for use with dictat 
ing machines and in remote control 
operations.

You have a choice of two types of 
handset: No. 28. which is the stand
ard model; and No. 29, a special 
high-gain, high-efficiency handset 
with Western Electric tj-pe re
ceiver and transmitter. Available 
with either coiled or straight cord.

For complete technical details on 
these handsets and _ 
other Stromberg- ____ 
Carlson telephones 
and components for 
industrial use, send
for Bulletin T-5005. Tv___  
Write to: _______

nant frequency is checked in Figs. 
5, 6, 7, and 8 for the particular Q,, 
of interest.

If the Q() given is close to a Q„ 
plotted in Fig. 5, then the variation 
of input impedance with frequency 
around may be checked directly 
here. If the given Q„ is not rea
sonably close to a Qo plotted in 
Fig. 5, then Fig. 7 is a more con
venient graph for interpolating for 
the input impedance; because here 
the general shape of each Q„ plot is

A REPRINT 

of this article can be obtained by 

writing on company letterhead to

Stromberg-Carlson 
“Push-to-talk” 

HANDSETS

Fig. 7: Ratio of true maximum tu commonly 

used impedance at resonance.



New
[Products

COAXIAL CABLES
Two Teflon tape dielectric coaxial 

cables electrically equivalent to RG- 
117/U, part numbers 421-103 (vinyl 
jacket) and 421-121 (Fiberglas 
jacket) are available. Cables are sim
ilar except for jackets, with an im-

capacitors... 
inductors . .. and 

ENGINEERING!

<5
5650

-----il—ÏWÏÎÏÏF-----------
I 700 h s

iti-121

petlance of 50 ohms, dielectric 
strength of 10,000 v. RMS and a 
maximum attenuation of 3.0 db 100 
ft. at 400 .MC. Temperature range for 
the 421-103 is — 55’C. to +85 C.: 
-100 C. to + 200 C. for the 421-121. 
Cables provide improved flexibility by 
the combination of a multi-strand 
center conductor and the Teflon tape 
dielectric. Amphenol Electronics 
Corp., 1830 S. 54th Ave,, Chicago 50.
Circle 225 on Inquiry Card, page 97

---------------- mirawr 
425h

2300 —fd
—II—ww 

608 h

5650 —fd
—II—wmwr 

1.700h

710 „„id
—II—mwr 

213h

MAGNETIZERS
Two new, completely self-contained 

magnetizers that can be plugged into 
any 115 vac outlet are available. Mag
netizing coils and silicon rectifier are 
combined in one unit in both the light
duty .Mode) MF-200 and medium-duty 
Model MF-300 magnetizers. No per
manent, rigid installation is needed. 
They are small and light enough to 
be readily moved. A convenient foot 
switch and pole pieces—round pole 

This schematic is typical of the thou
sands of complex filters regularly de
signed and built by Chicago Standard 
engineers . . . engineers who have the 
highly specialized know ledge and experi
ence, in both mechanical and electrical 
design, that is essential to good fdter 
production.
I sing both toroidal and laminated in
ductors. they design compact, efficient 
and reliable units, with high Q and low- 
loss. For

BAND PASS 
BAND REJECT 
LOW PASS 
HIGH PASS

-------- IF
2850

1990 - Jd

II—ÏÏRWÏÏIT
-0518b

710 -Jd

-- II—WMF
21 3h

FILTHS FOR ANY 

FREQUENCY RANGE

FROM O.C. TO 

ONE MEGACYCLE

JVWVWW.V.V.
I 25,0001!

and for any unusual audio network, designed to your most 
exacting specifications. your best choice is Chicago Standard.

pieces for use with bar magnets and 
tapered for horseshoe magnets—are 
included. General Electric Co., Mag
netic Materials Div., Edmore, Mich.
Circle 226 on Inquiry Card, page 97

CHICAGO STANDARD
TRANSFORMER CORPORATION
3506 ADDISON STREET . CHICAGO 18, ILLINOIS

Export Sales: Roburn Agencies, Inc., 431 Greenwich St., New York 13, N. Y.
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ACKING ANTENNA

part of a

Circle 60 on Inquiry Card, page 97

long-range radar installation 
missile defense.

Westford, Mass., this giant 84' tracking ante

Down-To-Earth SOLUTIONS to 
Out-OJ-This-World PROBLEMS

owfrixg 90 feet above the New England countryside at

Equipped with an elevation-azimuth type mount designed 
and fabricated in cooperation with M. I. T.’s Lincoln Laboratory, 
the big dish can make a full 360° horizontal sweep and has a 
vertical rotating capability of 90°. Like all Kennedy steerable 
antennas, it features a light weight, aluminum dish supported by a 
steel pedestal mounted on a concrete base.

This kind of achievement in antenna design and construction 
is solid proof that Kennedy is the name to remember when you arc 
faced with antenna problems.

studying problems in ballistics

Tracking Antenna« 
Radio Telescope« 
Radar Antenna« 
“Tran»-Ho»lxon" Antenna« 
lonoiphrtic Scatter 
Tropotpherlc Scatter

SO' Tl 
TRACKU

n RADAR
TRACKING ANTENNA
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In This Issue

Designing a Transistor Mike Booster J. K. Birch

Cues for Broadcasters unit

New Products for Communicate jns 014

FOR MISSILE CONTROL

urged Congressb NAB president Harold E. Fellow

the principle of so-called pay-TVhich he said,
ould be against the best interest of the American public.

AM radio stations reported from operations during

ELECTRONIC INDUSTRIES

The Army Air Defense Command last rrnnth began operation of their 
Missile Master System at Ft. Meade, Md. System coordinates the 
firing of anti aircraft missiles around Wash., P C

again to decide the issue of pay television. Mr. Fellows 
hailed the recent statement by Rep. Harris (D-Ark) in

> American Citizens Television Committee. Inc. (ACT) 
has set up offices at 1010 Vermont Avenue, N. W., Wash
ington 5, D. C. The group will lobby against Pay TV.

VHF TV Transmitter for Low Power Operation
R. S. Jose

* Mutual is going over to EM links with some of its rural 
VM affiliates, not now serviced by high-fidelity V.T.&T. 
lines. Mutual president. Paul Roberts says the new system 
will permit expansion from about 460 affiliates to over 600

1956. fn 1955. the com parable per cent of losing VM sta
tions was 27.5%. Preliminary returns from 1957 show a 
heartening improvement. Write on company letterhead for 
a report on broadcast income and expenses for 1956.

self-powered and conservatively 
rated at one year, is easily inserted 
into the line when the microphone 
must be located at awkward dis
tances

b T he last figures are finally in for AM broadcast opera 
tions during 1956. \ total of 849 (29.3%) of the nation':

b Don’t lie for FCC radio operator permits! Herb Weich
mann claimed birth in New Jersey when he applied for 
Third Class Radiotelephone operator permit. FCC found 
he was born in Germany — also found an undisclosed 
criminal record. Weichmann drew sentence of Iwo years 
in prison and $2,500 fine. Deportation as undesirable alien 
followed—the first such deportation in FCC history.

b Tighter Federal regulation of TV networks will be 
aired by the FCC, in hearings starting March 3.

b Out of 49 million American homes, 43 million have at 
least one radio . . . The typical American home plays one 
or more radios more than two hours a day .

b "Free Television—Hom It Serves Vmerica,’’ is the name 
of a new 24-page booklet put out by N VR. This explanation 
of the history and value of free TV is available at 25 cents 
from NAB, 1771 N Street. N W., Washington 6. D. C.

Low Power TV Transmitter 02

Describing an inexpensive, low power 
VHF transmitter that can find appli
cation as o VHF satellite, in small 
market service in conjunction with a 
re-broadcast receiver, and as a 
driver.

Transistor Mike Booster

A single-stage transistorized

Tele-Tech’s 

ELECTRONIC 
OPERATIONS





system to prevent ambiguity with the TT-100AH 
100 KW transmitter. Admittedly this confusion could 
exist only on paper. Actually the transmitter will 
develop 120 watts peak visual power, 60 watts aural 
power.

The transmitter is self contained in one standard 
RCA type BR-84 cabinet. As a result of this feature, 
the transmitter can be installed alongside existing 
terminal facilities harmoniously. For other applica
tions where the transmitter is installed as a separate 
unit, it can be operated unattended, having provision 
for remote or time clock ac power control.

The block diagram (Fig. 2) shows the basic sub
divisions of the transmitter.

Exciter

The intercarrier exciter is identical with the unit 
described in an article by F. E. Talmage'1’ and for 
further details, the reader is referred to that article. 
The exciter chassis is hinged at the bottom and can 
be tilted out of the cabinet to a horizontal position for 
servicing. The separate aural and visual outputs of 
the exciter are at respective carrier frequencies on 
channels 2 to 6 and ’a of carrier frequencies on 
channels 7 to 13.

RF Circuitry
The aural and visual exciter outputs are connected 

by coaxial cables to the enclosure near the top of the 
cabinet which contains the higher power r-f stages.

An interior view of this enclosure for the TTL- 
100AH is shown in Fig. 3. with the aural stages in 
the left hand compartment and the visual in the right. 
Each exciter output drives a 4-65A tripler (which is 
visible on the lower shelf in Fig. 3) and each tripler 
drives a 4X250B in the output stage. The visual 
4X250B is grid modulated, the aural is a Class “C” 
amplifier. The coupling circuit between each 4-65A 
and 4X250B contains a variable capacity voltage 
divider (seen just below the 4X250B) which serves as 
a course r-f excitation adjustment.

The visual plate circuit is double tuned and capable 
of being adjusted for a 6 mc (to 1 db down) wide r-f 
bandwidth. This is greater than necessary fer 
domestic use but because of the 4X250B characteris
tics causes no power reduction.

The lead between the modulator and modulated 
4X250B grid contains an r-f trap. In the TTL-100AH 
this trap consists of a quarter wave stub “shorted" 
at the end opposite the grid by a capacitor. Looking 
toward the modulator from the grid, the r-f sees a 
high impedance. The stub is resonant at approximately 
channel 10. but is effective from channel 7 to 13 
without adjustment.

The channel 2 to 6 r-f box version is very similar 
to channel 7 to 13 with the following exceptions. 
Since the exciter output is at carrier frequency, the 
visual 4-65A stage does not multiply. The aura! 
4-65A is omitted altogether since the aural exciter 
output is adequate to drive the 4X250B to 60 watts 
aural power. The coupling method in the wide-band 
plate circuits for the 4X250B’s is different from the 
high channel version, but the bandwidth is the same.

’ Rroailcnst New». Vol. No. 91. Pages 50-53, October 1950.
(Copies may be obtained bv writing- on company stationery 

to Editor, ELECTRONIC INDUSTRIES.)
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Finally the r-f grid trap is tuned to resonance on 
each channel by a variable capacitor.

Modulator
The modulator (Fig. 4) contains, in addition to 

the video stages and the electronic regulator for the 
video amplifier and r-f screen voltages, the metering 
and control circuits for the transmitter.

The output stage of the modulator consists of two 
807’s in parallel, direct coupled to the 4X250B grid 
thru a bucking bias supply. The bucking bias is 
obtained from two OD3’s in series. The 807 grids are

Fig. 3: Maintenance and servicing are easily accomplished

driven by two 6CL6’s in cascade and clamped by means 
of a 1N34 diode. Both 6CL6 stages are series-shunt 
peaked and have sufficient gain to operate from a 
Iv.p. to p. input video signal.

The 807 stage is deliberately made about two or 
three times as large as would be required for mono
chrome transmission. This is done to achieve a lowered 
output impedance so that the grid current drawn by 
the 4X250B will not cause excessive differential phase 
shift. The 4X250B grid current at black level can.

(Continued on page 012t
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Linear Variable
Phase Shifter
By William B. Conovor
High Voltage Lab.
Power Transformer Dept, 
General Electric Co. 
Pittsfield, Mass.

SIN-6

Fig 1: A sine-cosine pot, i resistor and 
a capacitor form a simple phase-shifter.

A/TANY measurement and con- 
-*-Tl trol devices require a means 
for shifting the phase of an elec
trical signal by an easily adjusta
ble amount. Various methods have 
been devised for accomplishing 
this, but they all leave something 
to be desired in either simplicity 
of construction or linearity of op
eration. The circuit described 
below is simple, it uses commer
cially available components, and 
it has the following operational 
features:

1) Phase shift in electrical de
grees is equal to the control 
shaft angle in mechanical 
degrees.

2) Full phase shift from 0 to 
360 degrees is obtainable.

3) The ratio of output to input 
voltage has constant ampli
tude.

The control element of the de
vice is a sine - cosine potenti
ometer, of which there are two 
types commercially available: the 
card type and the tapered resis
tance type. In either type, a 
voltage applied to the input ter
minals gives two output voltages, 
one proportional to the sine of 
the potentiometer shaft angle, ¿he 
other proportional to its cosine. 
The shaft continuously rotatable 
in either direction.

To construct a phase shifter for 
controlling the phase of a sine 
wave of voltage, a resistance and 
a capacitance are connected to the 
output terminals of the sine
cosine potentiometer as shown in 
Fig. 1. The reactance of the ca
pacitor C at the desired frequency 
of operation should be chosen to 
equal the resistance R; i.e.. '.-R. 

Referring to Fig. 1, the output 
voltages of the potentiometer are 
E . E ■— cos 9 and - sm 9, where E is 
2 2

the input voltage and h is the 

04

angular setting of its control 
shaft. The output voltage E„ 
across the R-C network may be 
found by subtracting the1 voltage
drop across the capacitor
the voltage applied 
cf the circuit. That

to this 
is.

from 
half

cos fl
2 -I- jRI

E E .
— cos 9 4------ sm 9
2____ 2_

R U - j)

Substituting (2) into (1) and 
arranging, gives

1 . .--------- (cm 9 + j «n •),
2 (1 - j)

= '— (cosí + i sin 0). Expo 
4

|x»lar form, this i- 4

re-

By absorbing the constant 45° in 
the calibration of the dial of the
potentiometer 
the output to

shaft, the ratio 
input voltage is

= 0.353 9

of

E

This shows that the output volt
age is a constant 35.3 per cent of 
the input voltage, at a phase angle 
e (equal to the potentiometer 
shaft angle) with respect to it.

Accuracy

In the above analysis, it was 
tacitly assumed that the outputs 
of the potentiometers were accu
rately proportional to the sine and 
cosine of the shaft angle. Pres
ent commercial potentiometers de
part from true sine and cosine 
functions by about per cent. 
In addition to these errors the 
loading effect of the R-C network 
and the output impedance must be 
considered. Although straightfor
ward, calculations of loading 
error are quite tedious, since both 
amplitude and phase angle error
depend 
but on 
output 
ometer

not only on shaft angle, 
the ratios of R and the 
impedance to the potenti- 
resistance. The form of

the circuit equations differs for 
the card-type and the tapered po
tentiometer. Therefore, where 
questions of high accuracy are in
volved, calculations of errors 
should be made for the particular 
circuit parameters to be em
ployed. As an approximate guide, 
however, it may be said that the

value of R = should be 10

times the total resistance across 
the potentiometer for loading er
rors to be of the same order as 
the functional errors in the po
tentiometer.

(Continued on page 015 >

Fig. 2: This is the complete circuit for a convenient laboratory phase stutter.
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AUDIO DEVICES, INC., 444 Madison Aw, N. Y. 22. N. Y.
In Hollywood: 840 N Fairfax Ave. • In Chlcaco: 5428 Milwaukee Ave 
Export Dept.: 13 East 40th St., N. Y., 16 • Cables * ARLAB” 
Rectifier Division: 620 E. Dyer Rd., Santa Ana, Calif.

Universal
all recording and duplicating 
is on Audiotape and Audiodiscs

Pat Boone, Nat “King" Cole, Gale Storm, Patti Page, 
Burl Ives and many, many other stars have 
produced some of their top hit records 
in the ultra-modern studios of Universal 
Recording Corp, in Chicago. Eleven years ago 
Universal started with little more than an idea. 
Today, it has 900 active recording accounts 
for which it records and duplicates tapes, makes 
masterdiscs, produces commercialsand soundtracks

At Universal, Audiotape and Audiodiscs are used 
exclusively in all recording work! Why? In the first 
place, Universal has complete confidence in 
Audiotape’s consistent standard of quality. As 
President Bill Putnam (left) puts it, “It's pretty 
disconcerting to run a whole recording or “take" 
and then find that the tape didn't do a quality job 
... that doesn’t happen with Audiotape. Then, too, 
we're impressed with the original research Audio is 
responsible for in this field. We're particularly 
interested in the work on the reduction of print- 
through which resulted in the new Master Audiotape.”

Universal is just one of the hundreds of 
professional recording studios which rely on 
Audiotape for the finest sound reproduction.

The complete line of professional quality 
Audiotape offers a base material and thickness 
to meet every recording need. And no matter 
which type you select, you can be sure you’re 
getting the very finest tape that can be produced. 
There's a complete range of reel sizes and 
types, too, including the easy threading 
CSIot reel for all 5 and 7-inch Audiotapes.
Why settle for less, when professional-quality 
Audiotape costs no more?
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By JOHN K. BIRCH
Audio Design Engineer 
Gates Radio Co.
Quincy, Illinois
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Fig. 1 The entire remote amplifier, except for the receptacles is built on one bracket. 
At the top is the output transformer, and taped beneath are the mercury ce’ls

Designing a Transistor Mike Booster
A delicate balance between theory and practical considera
tions results in a useful transistorized booster for insertion into 
remote microphone lines. The single-stage transistorized unit 
contains its own power supply, conservatively rated at one year.

BROADCAST work often requires extra micro
phone channel gain, in addition to the standard 

console gain. This usually arises from an awkward 
mike placement, such as high over a stage, behind u 
church altar, or dangling from a boom for TV work.

In television, this wide separation, combined with 
a sound source having low output volume, often 
creates a serious problem. Usually the operator will 
run the mike control wide open and use the master 
control to achieve normal level, but this upsets all 
the other input controls on the board. A transistor 
booster amplifier in the mike line can eliminate this 
difficulty.

Three main features must be considered in the 
design of such an amplifier:

1. It must provide broadcast quality performance: 
low distortion and noise, wide frequency re
sponse, good temperature stability, and low out
put impedance.

2. It must have a gain of about 15 db.

3. It must be completely self-contained to elimi
nate additional wiring.

Circuit Design

We can picture the preliminary circuit from this 
information. It will consist of one stage, using the 
common-emitter configuration for maximum gain. It 
will need no input transformer, because the input 
impedance will be around 2000 to 3000 ohms; and 
since low-impedance microphones are designed to 
work into an input circuit which offers no load, this 
is an ideal condition. It will use mercury batteries 
for long service.

Finally, the output circuit will be transformer 
coupled, for three reasons:

1. To hold down I-R drop in the collector circuit 
and reduce the number of battery cells needed.

2. To drop the output impedance as low as usual 
mike impedance, and offer a choice of imped
ances with split windings.



3. To balance the output circuit, minimizing noise 
pickup problems where long lines are involved.

The most important obstacles to wide frequency 
response is the deficiency at the low end due to the 
ease with which a miniature core is saturated by a 
small amount of de in the windings, placing a very 
definite limitation on minimum size. In this ampli
fier, the transformer is one inch in diameter by one 
and three-eighths inches long; amplifier response is 
down less than 3 db at 70 CPS.

To help this response, large coupling and emitter 
bypass capacitors are required; the values shown are 
the minimum which will have no effect on output 
level at 50 cps At the high end, response is flat 
within 1 db up to 15 KC.

Output
Another important feature is the resistor, R-. 

Without this resistor, there would be no load on the 
output transformer, since the console mike preampli
fier into which it works has an unloaded input cir
cuit. With no load on TP the booster gain would 
increase considerably—about 15 db—but there would 
be serious frequency discrimination. At the low end, 
response would be affected by the low inductance of 
the transformer, and at the high end by the high 
collector capacitance. For example, in this circuit 
with no load, the response peaks at 1 KC and is down 
10 db at 200 and 10,000 CPS.

Distortion
Any discussion of transistor amplifier distortion 

must start by specifying operating levels. Due to the 
non-linear characteristic of the emitter-base diode, 
only extremely small signals can be handled with 
negligible distortion: that is, signals on the order 
of — 60 dbm. This value can be increased consider
ably by the use of either shunt feedback or emitter 
degeneration.

Degeneration is produced in this circuit by resistor 
R; similar to the way degeneration in a vacuum tube 
amplifier results from an unbypassed cathode resis
tor. This reduces the gain of the amplifier, and in
creases the maximum input level by a similar amount.

The effect of R, is illustrated in Fig. 4. in which

Fig. 2' Circuit of the remote. h<in»istorized mike booster amplifier. 
Response is down leu than 3 db at 70 CPS, and is flat within

Fig. 3. Booster as- 

into a „
iii diametc __

by 3% inches long. AM 
Cannon XL3 con- " 
nectors are used. The 

projecting screw 
serves as switch by 
contacting battery.

harmonic distortion is plotted against input level for 
resistances of zero and 82 ohms. A value of 82 ohms 
for R:1 reduces the stage gain by 6 db. This extended 
input range is considered desirable, because the 
microphone with which the booster is used may be 
called on to handle a wide variety of sound sources 
without overloading.

Noise Figure
In this particular application, however, where there 

is noticeable separation between mike and source, it 
is very difficult to get an input signal higher than 
— 50 dbm.

Low noise performance of the original equipment 
can be maintained—or even improved upon—with the 
addition of the booster amplifier if it utilizes a low- 
noise transistor. The transistor noise figure should 
be about 12 db or lower.

Stability
Temperature stability is obtained by two means: 

base bias bleeder, and high emitter circuit resistance. 
To arrive at the values shown, the emitter resistor. 
R4, was chosen to be as large as possible without 
reducing the collector-emitter voltage below about 
2 v. For R4 — 1500 ohms and an emitter current of 
.25 ma the emitter voltage will be about — 0.4 v. The 
base voltage will be only slightly higher than this, 
so with R, chosen to be 5100 ohms, which is more than 
ten times larger than the highest anticipated source 
impedance, R2 must be 27K ohms when the bleeder 
is connected across a supply voltage of 2.6 v.

Using available formulas, it can be shown that the 
Stability Factor for this circuit is about 3.8, the 
leakage current appears in the collector circuit multi
plied by a factor of 3.8.

Fig. 5 illustrates how the gain and collector cur
rent change for the indicated range of temperature. 
It should be pointed out that stabilization is not as 
critical, in one sense, in n transformer ceupled stage 
as it is in an R-C coupled stage because the collector 
de resistance in the former consists only of the trans
former primary de resistance, which is quite low— 
in this unit, 1200 ohms.

On the other hand, the primary de directly deter
mines the low frequency response, and for this rea
son it should be as stable as possible. If this circuit 
were not stabilized, the collector current would rise 
to about 1.2 ma at 140°F. The price of this amount 
of stabilization is additional battery drain due to the 
base bleeder, which in this case draws .08 ma.

(Continued on page 016)
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230 V
K 102

230V 230V XFMRSXFMRS

101-10,

t lower left of unit when viewed

Section B is on the left, and removed
located at top

turned oft without turning off entire unitThis modification permits capstan motor to be

and run inside lacing,
outside lacing

threetwo or

junction
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PL ON 
II5V BULB

PL ON 
230V BULB

20V 
ORIGINAL

right, 
tion ;

on the 
func-

230 
this

men- 
from

the blue wire which runs to TB

remote control wiring so 
capstan motor can operate 
or not the remote circuit 
(remote stop).

The following outline

Plate On*1 Indicator

TB-104, which
step 2 above back

20V 
MODIFICATION

port units:
( 1 ) Remove 

necting center 
tions A and B

switches one set of windings from 
fast (blue) to slow (white-blue i.

(2) Remove blue lead from TB 
101-10, and the blue-white lead

tioned above, run blue wire

Ry replacing one of 
the leads from the 
"plate on” pilet 
socket with a new 
wire Io ground, the 
popular S 6. bulb. 
115* . may be used 
as an indicator.

and handles off-on

very high temperature;

add a resistor to reduce the 
volts to the 115 required for 
type bulb.
simpler method of converting

ED HOWELL, Tech. Super.
WMIX, Mt. Vernon, III.

green jumper con
terminals of sec- 

of SW 101, located

from rear. Section A

between brake solenoid and sup
ply motor. Move either the green 
wire which runs to TB 101-6 or

both wires are con

sired, can be run 
and tied down in 
places.

(7) From cable

nected to TB 104-4.
(5> Loosen cable clamp at lower 

left rear corner (viewed from the 
rear) of osc. control chassis, using 
needle nose pliers, carefully pull 
the blue wire and blue-white wire

step-by-step procedure for modi 
fying the P-60 or P-63 tape trans

after a few hours, and could short
en the life of the unit.

This modification eliminates the 
necessity of turning off the entire 
unit when it is not in use. When 
the tape is threaded on the ma
chine, the capstan motor is turned 
on as the tape break switch is 
brought up to operating position. 
It is necessary, when wiring the 
tape break switch into the circuit 
in this fashion, to re-connect the

that the 
whethei 
is open

from TB 101-5; clip the wires as 
close to spade lugs as possible.

(3) Prepare a new jumper (or, 
if SW 101 has screw type termi
nals, use green jumper removed in 
step 1) to connect TB 101-5 to TB 
101-10.

(4) Check connections at the 
left side (viewed from rear) of

Many stations are using the Col
lins 20-V. or other transmitter 
230-v. lamps to indicate “plate on” 
condition. The life of these bulbs 
is not very long and replacements 
are expensive. Some operators 
prefer to install a S-6, 115-v. bulb

Magnccord Modification

ROBERT F SCHLORFF,
Ch. Engr.

WDET. Detroit 2. Mieli

to the relatively inexpensive, and 
always plentiful, S-6, 115-v. bulb 
is to lift one of the leads from the 
"plate on" pilot socket and tape it 
with high-voltage tape and then 
run a new wire from the vacated 
'ocket terminal to ground.

S-6 bulb acres 
230-v. line and 
give indication 
turned on same

through cable to point where cable 
branches off to TB 104 and to TB 
103. Tighten cable damp at the 
corner of osc. chassis.

(6) From cable junction men
tioned above, run blue-white wire 
from TB 103-5 down to TB 104-5. 
This wire can be pushed into cable.

II5V.' 
K 102

On the Magnecord P-60 and P-63 
tape transport units, the capstan 
motor speed change switch is also 
the power on-off switch. In broad
cast operation, where equipment 
is normally left on during the 
broadcast day, the capstan drive 
motor runs continually; this re-

TB 104-4 over to center terminal 
of switch 101-B. This wire can 
be pushed into cable which runs to 
TB 103, and run inside lacing, and 
then into cable which runs to 
SW 101.

as if a 230-v. bulb were used and 
th«' current drawn from both sides 
<>f the line as in the original de

one side of the 
ground and will 
when the plate is



RCA

a new closed circuit

The new TK-201 Equipment 
consists of compact camera (above) 

and modular-type control unit (not shown).

TV 
systems 
camera 

(TK-201)

featuring
Modular-type Control Unit

• Designed for TV systems use
The TK-201 TV Camera Chain can be used as the basic unit in establishing u closed 
circuit television system. It can also be inexpensively added to an already established 
system, because of its modular-type control unit. This makes it possible to supply 
in the control unit, only the specific combination of subchassis (sync, pulse and 
blanking amplifier) required for a particular application. This combination is 
determined by (a) the type of sync required and ib) the number of cameras in the 
system. Also, for system use. the operating panel on the control unit is readily 
removed for standard rack mounting at a remote camera control position.

• Assures excellent picture quality
Up to 600 horizontal line resolution—8 me band width—good gray scale rendition. 
Achieved with aperture correction and low noise circuitry.

• Line of accessories provides flexibility
Includes pan and tilt mechanisms, remote focus, iris controls, weather-proof, dust
proof, or explosion-proof housings and switching equipment to make the TK-201 
system useful in many applications.

Find out how RCA closed circuit Television can serve you better and save you money — Mail coupon

Tmk(i) »

Radio Cotporofion ol America, Broadcast and Television Equipment 
Dept. C-119, Bldg. 15-1, Camden, N J.
In Canada. RCA VICTOR Company Limited, Montreal

Please send me literature on the new moderate-priced RCA Type TK-201 Closed 
Circuit Television Equipment for systems use.
I am interested in following application

RADIO CORRORATION 
of AMERICA

BROADCAST AND TELEVISION EQUIPMENT

CAMDEN, N. J.

Rl
CITV._______________________

Hove representative call.
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13.780,000.000,

Would Increase Overtime

ile project;

There’s more to ITV

TV LAMP

common-carrier

intercommunication equipment mainte-engineering service'
ITV EXPERIENCEnance service'

CALL GRAYBAR FIRST FOR G7^'

ELECTRONIC INDUSTRIESCircle 95 on Inquiry Card, page 97010

took part
Business :

fense si 
military

GRAYBAR ELECTRIC COMPANY, INC 
420 Lexington Avenue, New York 1 7, N Y

doned on mi: 
to meet the í 
program.

lighting—indoors and out

IN OVE» 
130 PRINCIPAL CITIES

On Missile Projects
Sen. Lyndon B. Johnson 

posed that the 40-hr. week

hedule for the ICBM

A somewhat different version nf the TV 
lamps so popular only a few years ago This 
one uses a burned out image orthicon as the 
central pillar. A small lamp above the screen 
gives the tube a comforting glow for night 
light purposes. Three way switch provides 
fcr brighter lights under the shade. Idea 
developed at CEs Tube Dept, in Schenectady

tubes... sound equipment... picture recording equipment... pole lines 
and hardware ... tools ... viewfinders ... lenses ... remote control. ..

distribution equipment . . . via coaxial cable

The magic of television offers a valuable new tool to American industry, 
institutions, transportation and utilities. In operation, industrial tele
vision (ITV) is simplicity itself. However, the assembly of all the 
equipment needed for a complete installation—and that’s where Gray
bar enters the picture—has more to it than meets the eye.

First, the system needed must be planned for the job it is to do. 
Second, the components must be procured as rapidly and economically 
as possible. And here’s where it will pay you to call Graybar first. For 
Graybar is your finest single source for everything in industrial tele
vision equipment.

ITV cameras... monitors... receivers (direct view or projection) ...

prime contractors who 
in the Defense Small 

Subcontracting Program

•through qualified service organizations

Wc have compiled a brand new 56-page catalog which contains descriptions 
and data on the equipment needed for an industrial television system. We 
will be more than glad to send to any firm located in the U.S a copy of this 
catalog No cost or obligation, of course — simply write us on your company 
letterhead. 628-212

Force during the same period. The 
prime contract awards represented 
19.8S of the total of $19,133.000.
000 awarded to all business firms 
during the year.

via microwave .. . via 
. . test equipment . . .

during Fiscal Year 1957.
An almost equivalent amount

The senator said that the prin
cipal bottleneck that he had found 
was the limitation on overtime. He 
reported that Neil H. McElroy, new 
Secretary of Defense, had already 
reported to the Senate Prepared
ness Committee that steps are be
ing taken to authorize overtime in 
certain instances.

$7 Billion To Small 
Firms by Military

Small business firms received 
$3,464.000.000 in payments for de-
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TOWERS 

i
keep your Newscasts on the air

STATION WB At»-TV 
in Fort Worth. Texas 

is 1113 feet tali

Want extra assurance on the major investment involved in 
the construction of a substantially designed tower to 
support FM or TV antenna? Winds have never been known 
to down this type of Truscon Steel Tower. No Truscon 
tower of any type was lost during the recent East 
Coast hurricanes.

r . * Truscon engineers know towers’ Whether it be tall or 
small—guyed or self-supporting—tapered or uniform 
in cross-section—for AM. FM. TV or Microwave—their skill 
and experience give you the tower you need .. . designed 

i" to keep you on the air!
So turn your tower problems over to the experts.

Phone or write any Truscon district office for complete 
information. Or call us collect in Youngstown.
Send coupon for literature.

TRUSCON»

Â TRUSCON STEEL DIVISION
REPUBLIC STEEL

TRUSCON STEEL DIVISION
REPUBLIC STEEL CORPORATION
Dept. C-3025-R
1092 Albert Street, Youngstown 1, Ohio
Please semi me latest catalog showing specification' and 
other details of Trusi ón Steel Towers.

YOUNGSTOWN 1, OHIO
E«port Dept: Chrysler Bldg , New Yorii 17, N. Y.

A NAME YOU CAN BUILD O N

Name.

Company

Addir

Zone__ State.
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VHF Transmitter

With le:
may

The metering circuit
video

minimum life without

and because of

ELECTRONIC INDUSTRIES012

(upper right, 
other power

10 tube type

ignificant 
seleniums

current 
stages i 
voltage

aging. : 
do age,

made essentially zer 
precise adjustment it

AMERICA S FINEST > 
COMMUNICATIONS 
TOWER OF ITS KIND 
... WITH EXCLUSIVE 
BUILT IN ECONOMY.

measures 
amplifiers

v amount 
case, the

used. If the

3 ma. In either

sockets are eliminated

~ Illustrated here is a micro-ware q 
installation of Rohn No. 40 touer for 

use by Public Seri ice Company of Colorado 
for a state-u ide communications system— 

one example of the thousands of 
ROHN towers now tn use.

id r-f stages as well as the 
output of the regulator

the life expectancy of the rectifiers 
used, rectifier replacement should 
virtually be eliminated. The usual 
rectifier filament transformers and

a Reduce Costs
' —by getting a tower spe
cifically for your job. These 
towers are suitable for use 
up to 300 feet guyed—or 
self supporting to 50-60 ft.! 
ROHN towers are in daily 
use for micro wave, radio 
and dozens of all ty pe com
munications requirements 
throughout the U. S.—at 
big savings—yet more than 
do the job! Can be used for 
« multitude of jobs.

Power Supply
A common high voltage supply 
used for the aural and visual r-f

Fig. 5: Selenium rectifiers are 
rated for 25.000 hours' minimum life

data to prove supenontv. 
Gleaming, hot-dipped gal
vanized finish available— 
stays shiny and new—no 
painting needed Design 
fully tested — proved by 
thousands of installations. 
Easily shipped and inexpen
sively installed Cross pieces 
form natural ladder for serv
icing.

/Special Towers
* —you’re invited to sub
mit your requirements. 
Towers will be built to your 
specifications if practical. 
Let us know your needs— 
ROHN can satisfy them 
BEST when it comes to 
towers of this type.

TOWERS you 
need, check 

ROHN j 
< FIRST‘S-

germanium rectifiers
Figure 5) is the only

by precise adjustment of the r-f 
grid drive and broadbanding, be

Selenium recti
25,000 hour;

ROHNManufacturing Co.

1116 Ltmesfon«, Bvllevue 
Peoria, Illinois

Pioneer .Manufacturers of TV and Com- 
muniC’U'w of ah Kinds.'’
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and the black level voltage. The 
control panel contains controls for 
aural and visual r-f reflectometer 
calibration and r-f excitation as 
well as a black level control. The 
excitation controls are potentiom
eters which control the screen 
voltages of the 4-65 A’s. In the case 
of the low band aural amplifier, the 
screen voltage of the 4X250B is 
controlled.

supply. Note that 
rectifiers are used.

stages (Fig. 
fiers, rated

mately 500 v de. 1 
former is visible 
rectifiers in Fig. 4

A small bias

modulator will not produce exces
sive differential phase shift. The 
overall modulator video response 
is essentially flat to at least 5.5 MC.

vided on the transformer primary 
to overcome this aging for addi
tional service. Four stacks are used 
in a full wave bridge circuit pro
viding 1000 v de. The center tap of 
the transformer supplying this 
bridge feeds the input of the 
electronic regulator at approxi-

Miscellaneous Features
Reflectometers are included in 

each output line from the aural 
and visual. These reflectometers 
incorporate directional couplers so 
a qualitative check can be made on 
the line VSWR by reversing the 
couplers. The type N fittings used 
in the output lines facilitate the 
reversal.

As noted earlier, the transmitter 
may be operated unattended. To 
this end. the ac power may be 
switched remotely over a light duty 
pair of wires. The transmitter in
corporates a time delay relay and 
overload protection (See top of 
Fig. 4).

(Continued on page 015)

FREE - -------
t ~-r Send for new "Specifications & 

Price" catalog for Rohn Communi
cations Towers. Your inquiry will 

SjSjjl receive prompt attention. Rohn 
representatives are coast-to-coast to 

, serve you. Write—phone—wire

Fig. 4: Metering and control circuits are 
contained along with the video stages
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ALL NEW
GATES BC-1T 

1000 WATT 
BROADCAST TRANSMITTER

Newest Expression of 
Creative Engineering From Gates

The Gates BC-1T is entirely new in electrical design, 
all new in functional design and styling, a new high 
in performance standards with the big plus of extra 
features found only in Gates. This is your transmitter, 
because many of the exclusive features came from 
suggestions made by you!
THE INBUILT DUAAMY ANTENNA was suggested by 
many broadcast men. "We want a way to do off-the- 
air testing that is positive, reliable, accurate and quick," 
they said. Now, for the first time, comos a transmitter, 
the Gates BC-1T, which offers this important exclusive
THAT BOTHERSOME BACK DOOR consumes wasted 
floor space. "Let us have a transmitter 100% service
able from the front," was a repeated suggestion. First 
again, comes a transmitter fully accessible from the 
front.

' FREQUENCY STABILITY must certainly be possible," 
broadcasters said, "without the crystal oven, thermo
stats and thermometers." BC-1T has dual vacuum type 
crystal units with pin-point stability and without ovens, 
thermostats and thermometers.
FIRST AGAIN is a broadcast transmitter with the uni
formity and positive results of printed wiring. Here 
results are always the same. This tremendous plus tells 
the maintenance engineer his work is easier and man
agement the initial cost is lower through technological 
progress.
An eight page color brochure describing each exclusive feature in 
detatl is yours on request.

i ke M arf o/£ua lily

GATES RADIO COMPANY, Quincy, III., U.S.A.
A SUBSIDIARY Of HARRIS-INTERTYPE CORPORATION. Cl EVIL* ND OHIO

OFFICES — NEW YORK - WASHINGTON D C. - LOS ANGELES - HOUSTON - ATLANTA 
INTERNATIONAL DIV., 13 East 40th St., New York City — In Canada, CANADIAN MARCONI COMPANY
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for Communications

in the same frequency
trum normally occupied by

Radio Nation¡age on
immediately cut into the program

rack

ment,

de input

20r; variation. Output voltage is

014 ELECTRONIC INDUSTRIES

permits 
channel:

characteristics which make it useable 
with other manufacturers’ equipment. 
Input voltage is 13.8 vdc nominal with

' spec
Voice

load. 
760

lower RF dielectric losses, greater di
mensional stability and suitability to 
higher temperature processing. Eitel
McCullough, Inc., San Bruno, Calif.
Circle 210 on Inquiry Card, page 97

Bloomfield Ave., Clifton, N. J.
Circle 208 on Inquiry Card, page 97

4X250B. It ha;
rating of 250 w. and operates at max 
imum ratings through 500 mc. It ha* 
greater immunity to damage by me 
chanical shock and high temperature

unit has electrical

novel fre 
method
two voici

each fitting into a 7 x 1 
space Kahn Research Lab: 
Pine St., Freeport, L. I

plex may be used on radio circuits, 
land-line telephones, VHF links, scat
ter relays, or any other type of facil
ity requiring the transmission of voice 
messages. Spectrum requirements are 
only 300 to 3,000 cps. The complete 
system consists of a transmitter and

250 vdc ± 10 v. at a 90 
Allen B. Du Mont Labs.,

Corp., 12333 W. Olympic Blvd., Lo: 
Angeles 64, Calif.
Circle 211 on Inquiry Card, page 97

MULTIPLEX SYSTEM
Voiceplex, utilizing a 

quency division multiplex

WARNING SYSTEM
A newly-designed console model of 

Sigalert, an instantaneous emergeney 
warning system is available. It is ac
tivated by signals in the bclow-30- 
cycle range. This is how it works:

An emergency is reported to the po
lice department. The police radio dis
patcher presses a button at his con
trol pane] which triggers Sigalert 
receivers. The signal automatically 
sets off an alarm and records the mes-

available. Engineered to deliver up 
to 250 watts, the unit may be licensed 
for operation in the 450-460 mc band. 
The new transmitter increases power 
output up to 12 db and enables dis
patchers to talk up to 50r< farther. 
Design is aimed at reducing main
tenance and increasing reliability. 
General Electric, Communication 
Products Dept., Electronics Park, Sy
racuse, N. Y.
Circle 207 on Inquiry Card page 97

and is in a 3% x 1% x 314 in. pack
age. UAC Electronics Div. of Univer
sal Transistor Products Corp., 3€ 
Sylvester St., Westbury, N. Y.
Circle 212 on Inquiry Card, page 97

N. Y.
Circle 209 on Inquiry Card, page 97

250 WATT STATION
A new high power UHF base sta

tion radio transmitter designed to 
give dispatchers of mobile communi
cation systems more ability to reach 
vehicles traveling in outlying areas is

POWER SUPPLY
A 25 w. “piggy back” transistorized 

power supply for existing two-way 
radio equipment, which guarantees 
over 80 percent efficiency has been 
developed. Although packaged spe
cifically for existing Du Mont equip-

STATIC CONVERTERS
A complete range of transistorized 

static de to de converters for use 
where reliability and size are impor
tant is now available. Units are spe
cifically designed for two-way radios, 
public address amplifiers, or wherever 
conventional power supplies are used. 
A typical receiver supply produces 
250 vdc (a 130 ma or 290 vdc @ 130

POWER TETRODE
A new premium quality radial

beam power tetrode has been an
nounced. This new addition to the 
Eimac line, designated the 4CX250B. 
is an all ceramic-metal version of the

New



TV SHOWROOMPhase Shifter

manufacturersavailable to U.

VHF Transmitter

015ELECTRONIC INDUSTRIES Circle 66 on Inquiry Card page 971958

drawing from the 1958 Paris and 
Stockholm International Trade 
Fairs and making all of the space

end of the 
frequency 
harmonics

t rans- 
to the 
which, 
a total

The front 
vides line 
few even 
switching 
dary of a

bridge. M 
system.

and their customers as an extension of the 
dealers own showrooms. Complete line will 
be displayed.

This new Zenith display 
NYC will be used by

to be gen
laboratory, 

circuit pro
or the first 
thereof by

HufTmann, of ( am
is the inventor of the

Detroit. Michigan

Flexible Lab. Phase Shifter 
writer has found the cir-

A simple, versatile, and economical 
standby system consisting of two separate 
bays ot the A MCI Type 1020 Antenna 
can he mounted on the legs of an existing 
tower Shown here is the Station WXYZ-

uit shown in Fig. 2 
rally useful in the

type terminals on the back of the 
cabinet makes it convenient to in
sert a capacitor for any other fre
quency that may be required.

to the output of a 12<l- or 210 
cycle filter which purifies the de 
sired harmonic from a selenium 
rectifier. Terminals labeled "spe
cial inpul" permit the use of an 
oscillator or other source for sig 
nals of other frequencies. Termi
nals for observing or measuring

date lo an existing TTL-100AL - 
AH, provision has been made to 
accomplish this with no changes in 
the TTL-100AL AH cabinet wir
ing. The interconnected ac control 
and protection circuits are brought 
out to 4 otherwise unused terminals 
in the TTL-100AL AH. It is a 
simple matter to connect these 4 
terminals to the 500W unit.

The TTL-100AL AH has been 
designed and tested for color use. 
When used with the normal color 
input equipment, including the 
phase and amplitude control units 
and a color stabilizing amplifier, 
the unit will perform well within 
the color transmitter standards.

Salon in midtown 

local area dealers

being used with a 50 kw transmitter. They 
may also be mounted on FM antennas 
(Station WBKB-T\ Chicago, Illinois) 
and on masts, one above the other. The 
aural and visual transmission lines need 
not be of equal length.

II rite lor Bulletin B-957

and their foreign distributors.
Exhibits are being restricted to 

manufacturers in the electronic and 
chemical industries in order to per
mit a coordinated display.

The funds previously earmarked 
for official U. S. exhibits at the fair 
will be diverted toward strengthen
ing Government exhibits adjacent 
to and behind the Iron Curtain and 
in the “uncommitted" countries in

resistance of 16,000 ohms. A 
switch permits selection of the ap
propriate capacitance to give 0.22 
megohms of reactance for 60, 120.

dir Force Reveals 
Infra-red Television

The Patent Office issued a patent 
to the Air Force last month on an 
infra-red television camera some
what similar to the snooperscope 
and sniperscope of World War II.

The camera tube has a mosaic of 
lead sulphide, which is sensitive to 
infrared rays.

. . X. antenna systemsAM Cl ¡-g—-

Moscow Tower
Will Be Tops

The tower planned for the Mos
cow television center will be 1.640 
ft. high—taller than the Empire 
State Bldg, tower and the Eifel 
Tower in Paris. Among the fea
tures will be skyhigh observation 
platforms halfway up and at the 
1.300 ft. level.

STAND-BY ANTENNAS 
for TV TRANSMITTING

channels 7-13 l^>:^81



Mike Booster (Continued from page 07)

Gain
The choice of 15 db for the gain of this amplifier 

was based mainly on the requirements of console 
operation. It was felt that any less gain would not
handle the low level service in which the 
be used, and higher gain would result in 
the console microphone preamplifier.

The precise amount is obtained by

unit was to 
overloading

the correct
value of R:t, and will be constant within 1 db, for 
nearly all transistors of the same type.

Fig. 4. Harmonic distortion is plotted against 
input level for R 0 and 82 ohms

Power Supply
The last design factor of interest is the power 

supply. Since the uses to which this unit could be 
put might easily involve installation in out-of-the-way 
places such as above auditorium rafters or beneath 
a heap of studio mike cables, the power supply had 
to be self-contained and continuously energized. Mer
cury cells are ideal for this application, and two of 
them are used to provide a supply voltage of 2.6 v. 
These cells, which are Mallory type RM-12R. have 
a capacity rating of 3600 milliampere-hours.

For our total drain of .33 ma, then, the estimated 
life would be over 10.000 hours; and a conservative

Fig. 5: Ciin and collector current «ary with 
temperature. Stabilization is necessary.

specification of one year may be applied. The ampli
fier will work, of course, with only one cell; the addi
tional cell increases the maximum allowable output 
signal level by more than 5 db. This seems worth the 
extra cost and space.

ELECTRIC PLANT

NEWSBroadcasts from anywhere with Onan power
Complete studio on wheels has 
two transmitters, turntables, 
P.A. system, receiver, program 
console, lights, electric clock.

An Onan single-cylinder, air-cooled Electric 
Plant, Model 2LK1R, powers all the electri
cal equipment in this mobile unit of KPOJ, 
Portland, Oregon. It develops 2,000-watts, 
60-cycle, 115 volts, with excellent stability of 
frequency and voltage.

Onan’s exclusive Vacu-Flo cooling system 
permits mounting the plant in a closed com
partment. Electrically started by push button, 
the plant runs smoothly, quietly; requires 
minimum servicing Model* from 500 to 75,000 
watt* A.C. Also D.C. and Battery Charging Plants.

Write for folder on mobile installations

D. W. ONAN & SONS, INC.
28/OA University Ave. S.E., Minneapolis 14, Minnesota

ELECTRIC PLANTS * AIR-COOLED ENGINES * KAR KODIER * GENERATORS

Readers and advertisers:

VISIT OUR BOOTH 

AT THE IRE SHOW!

Stop in and meet the people 

behind ELECTRONIC IN

DUSTRIES at the IRE Show. 

We’ll be looking forward to 

exchanging ideas with you on 

current engineering problems, 

marketing, technical copy

writing, and market research 

problems.

We're in booth no.’s 4201- 

4203. 200 aisle, fourth floor.

ELECTRONIC 
INDUSTRIES 

A Chilton Publication

Chestnut & 56th Sts.. Philadelphia 19, Pa.
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of the world's top electronic engineering orticles

Rundfunk. December

ANTENNAS, PROPAGATION

ITE.
Rhombic Aerials.

terminala which

pendence of signal level

Dielectric

obtained by the Schelkinoff’

ELECTRONIC INDUSTRIES 1958

Copies of all foreign articles are avail, 
able at 60 cents per page.

the structure of the radiation pattern differ 
in the former case but are the same in the

ELECTRONIC INDUSTRIES' exclusive monthly digest

El A Comm. Electronics and Communications

vision Stations, 
November 1957 
slot antennas

the application 
the whole rod 
and <r = 90* 
major lobe and

September 195"

For more information on domestic ar
ticles, contact the respective publishers 
directly. Names and addresses of pub
lishers may be obtained upon request 
from the address below.

(i) Using horizontal as well as vertical polari
zations. beam shapes were determined in the 
azimuth plane and vertical plane; (ii* de-

hours of darkness, 
l.nngenberg service 
suppress the sky ’

HE., mode

high-power medium wave transmitters 
971 kc s. at Hamburg and Langenberg. 

rs rise to mutual interference during the

Norman and J.
November 1957.

N. Tomcio. "Can. Elec. Eng.”
3 pp. TTie increasing use of 

in modern aircraft has been

September 1957. 5 np. A comparative study 
of the expressions for radiation pattern of a

6 pp. Using two transmitters and two re
ceivers operating in the 2.000 mc/sec. region, 
the following experiments were carried out. 
in the presence of an intervening ridge, be-

Hamburg aerial at an angle ot elevation of 
about 30* in the direction of Langenberg. The 
authors discuss the theoretical possibilities for 
solving this problem and show that the ap
propriate vertical radiation characteristic i- 
best achieved by using a director aerial. Th. 
properties of a passive director, as determine.! 
from tests with scale models, were confirmed 
by measurements made in the air of the ver- 
tical radiation pattern of the Hamburg aerial 
as well as by propagation tests. (Germany.*

elevation of the axes of the parabolic mirrors 
was also studied; (iii) polarization patterns 
were recorded by rotating one dipole and keep
ing the other fixed; (iv> the effect of de
focussing of the dipole with respect to the 
parabola on the received signal intensity was 
studied. (India.*

pressing the 
Langenberg, 
Rautenfeld.
12 pp. The

fairly well publicized in recent years but the 
advantages of the slot principle to television 
broadcast station operation may not be so well 
known. Although they are not intended to 
replace the turnstile antenna, some technical 
and cost advantage will be achieved by the 
station which can make use of a slotted cyl
inder antenna. (Canada.)

All requests should be sent, on com
pany letterhead, to; Electronic Sources 
Editor, Electronic Industries. Chestnut 
A 56th Sts., Philadelphia 39, Pa.

• Those articles marked with an as
terisk are available as free reprints to 
EI readers.

tragung
El Rund. Eleetronlsche Rundschau
Freu. Frequenz
Hochfreq. Hochfrequenz-technik und Eketro 

akustik
NTF. Nachrichtentechnische Fachberichte 
Nach. Z. Nachrichtentechni-che Zeit-chrift 
Rundfunk. Rundfunktechnbehe Mitteilungen
Vak. Tech. Vakuum-Technik

Onde. L'Onde Electrique
Rev. Tech. Renie Technique
Trlonde. Telonde
Toute R. Toute la Radio
Vide. Le Vide

E & R. Eng. Electronic A Radi" Engineer
El Energy. Electrical Energy
GEC J. General Electric Co Journal
J. BIRE. Journal of the British Institution 

of Radio Engineers
Proc. BIEE. Proceedings of Institution of 

Electrical Engineers
Tech. Comm. Technical Communications

pp. The design of a periodic rhombic aerial 
is examined and n method derived whereby a 
set of charts of open scale yields all the 
aerial parameters of practical significance for 
high-frequency operation. The angle of fire 
and the gain with respect to a dipole in free 
space are displayed for an adequate range of 
aerial side lengths and ineluded angles. Cor
rections are given for the height above ground 
and a simple method to find the shape ot the 
main lobe suggested. (England.*

AUSTRALIA
AWA Tech. Rev. AWA Technical Revies 
Proc. AIRE. Proceedings of the Institution of

Radio Engineers

USSR
Avto. i Tel. Avtomatika 1 Telemakhanika
Radio. Radio
Radiotek. Radlotekhnlka
Rad. i Elek. Radiotekhnika 1 Elektroniks
Iz. Acad. Bulletin of Academy of Sciences.

USSR

GERMANY

AEG Prog.

equivalence principle and by 
of Huyghen’s principle over 
shows that in the <r = 0’ 
planes, the beamwidth of the

CANADA
Can. Elec. Eng. Canadian Electronic- Engin-

ENGLAND
ATE J. ATE Journal
BBC Mono. BBC Engineering Monographs
Bnt. C.&E. British t . mmunlcatlon- A Elec-

FRANCE
Ann. de Radio. Annales de Radiocleetiicite
Bul. Fr. El. Bulletin de la Société Fran 

caise des Electricien-
Cab. A Trans. Cable- ac Transmission
Comp. Rend. Comptes Rendus Hebdomadaire^

POkAND
Arch. Auto, i Tel. Arehiwum Automat* kl 1 

Telemechanikl
Prace ITR. Prace In-t>tutu Tele I Radiotech- 

nicznego
Roi. Elek. Rozprawy Elektrotechnlezne

Series of Papers on Radio Astronomy. "Proc. 
IRE." January 1963. 50 papers, 347 pp. First 
publication U> deal comprehensively with the 
engineering and equipment phases of thia sub
ject and it also presents new findings in astro
physics. for example, in connection with radio 
sources among the planets. Contributions have 
come from Australia. Japan, Canada. England, 
I-rance. Belgium, Alaska, Hawaii, and the 
United States, and the list of authors in
cludes a majority of the leading workers in 
this field. (U.S.A.)

OTHER
Radio Rev. la Radio Revue (Belgium* 
Kovo. Koro Export (Czech)
J ITE. Journal of the Institution of Tele 

communication Engineers (India)
J. IECE. Journal of the Institute of Elec 

trieal Communication Engineers (Japan*
Phil. Tech. Philips Technical Review

< Netherlands)
Eric Rev. Ericsson Review (Sweden*
J. UIT. Journal ot the International Telecom 

mnnlcatlon Union (Switzerland)

USA
Auto. Con. Automatic Control
Av. Ao». Aviation Age.
Av. Wetk. Aviation Week
Bell J. Bell Laboratories Journal
Comp. Computers and Automation
Con. Eng. Control Engineering
El. Electronics
El. 0»$. Electronic Design
El. Eo. Electronic Equipment
El. Ind. LUXTRON IC INDUSTRIES
El. Mfg. Electronic Manufacturing
IRE Trans. Transactions of IRE Prof. Groups
I. A A. Instruments A Automation
Insul. Insulation
M/R. Missiles and Rockets
NBS J. Journal of Research of the N'BS
NRL Report of NRL Progress
Proc. IRE. Proceedings of the Institute of

Radio Engineers
Rev. Sei. Review of Scientific Instruments
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kirk-

and impedance mismatch radi
cally skew the results.

pquency Of A Quartz Crystal.
"Radiotek."

oltagc
drawn for amplifier* with

"EL Rund.” December 1957. 
application

International ELECTRONIC SOURCES
It is also shown that Halliday 

and Kiely'* theory. also based on Huyghen's 
ray theory, does not indicate any variation in 
these factors in the two planes. This is justi
fied due to the vector nature of the Schelkin- 
off’s principle and the scalier nature of the
original Huyghen's principle.

Loop Aerials for Long 
Wustenhagen. ’’Rundfunk.” 
7 pp. The author examines 
loop aerials for use in the 
The observations include the

( India. • Integrating
Schrader.

CIRCUITS Capacitive Divider Coupling (ir-

December 1957. 
the suitability of 
long-wave band, 

input im|»edance.

DC amplifiers with

oltage Sources, 
Ind.**

Diligateli.
2 pp.

voltage source integrators

the efficiency and the bandwidth. A theory 
cited at this point makes it possible to calcu
late the input impedance of loop aerials ovet 
a wide range of frequencies. It is confirmed 
by measurements that it is easy to vary the 
input impedance of loop aerials by varying the 
thickness and spacing of the elements. Con
sequently. loop aerials are more advantageous 
than linear aerials. (Germany.)

Feeder Protection, Part I, C. H. Lackey. 
"EL Energy.” November 1957. 8 pp. This 
at tide reviews present-day British practice in 
the protection of lines and cables. Following 
a brief reference to time grading, the artich 
describes various forms of pilot-wire prote - 
tion for cables, carrier and distance protec
tion for overhead lines, and the problems of 
feeder transformers and teed feeders. It con
cludes with a general discussion and recom
mendations on fault settings and operating
times.

Latest 
ity and

I England.)

AUDIO
Recording Techniques Improve Qual- 
Frequency Range. K. W. Lines. -Can.

Elec. Eng.” December 1957. 4 pp. Improve
ments are constantly being made in the tech
niques of sound recording and of producing 
phonograph records. The frequency response 
<»f records today covers the range of human 
hearing and the job of producing high quality 
records is becoming more complex. This ar
ticle describes electronic and mechanical re
cording techniques. (Canada.)

The Dynamic Expander, W. Mortgat-Pick. 
•Radio Rev..” Vol. 9. No. 9. September 1957. 

7 pp. Described are the principles of dynamic 
«ompression and expansion as used for sound 
recording. The detailed design of an ex
pander is outlined, including calculations anil 
frequency response curves. (Belgium.)

Continuous Telemeasurements of Audio-Fre
quencies. Designed for Frequency Modulation
System,
Vol. 7,

A. Nepomiastchy. “Bui. Fr. EL.”
No. 78, June 1957. 10 pp. The ar-

tide describes n supervisory system for a fre
quency modulation transmitter. A quantita
tive analysis is made and oscilloscope pictures 
are provided showing the influence of distor-
tion in the

Evaluation 
netization

transmission canal. (France. I

of Frequency Response of Mag-
on

Schmidbauer.
3 pp. After

Magnetic Sound Tape. O. 
“El. Rund.” December 1957. 
. discursion on frequency re-

sponse standards, the method adopted by the 
German broadcasting system using the tape 
flux circuit is described. Error sources owing 
to typical gap errors are shown. Their in
fluence can be reduced only by a multitude of 
measurements using a filtering method. The 
measuring method using a singular lead is 
discussed. A method for optimal head ad
justment and thereby producing a gap direc
tion tape is described. Finally, the head and 
screening shape influence at large wavelengths 
is considered. (Germany.)

118

not present when a corn nt
Operating conditions
discussed. (U.S.A.)

Simple Circuit Stabil
tor, A. B. Przedpvlski. "Ei. ind. rehruan 
195*. 2 pp. Single-frequency FM modulator' 
can be stabilized quite simply by detecting 
modulated signal and feeding it back to 
reactor. Here is a circuit which 
same simplicity in stabilizing a 
modulator over a range of 
(U.S.A.»

Direct-Coupled Amplifiers. D. J. 
"E. & R. Eng.” December 1957. 
article describes a method of artifici 
ing valves to obtain improved m 
pensation fur the effects of lorr

than selecting naturali) -matched

tained. (England.)

Frequency Stabilization
Transistor Oscillators by

of Il igh-Frequency

ture-Sensitive Components, H. 
"EL Rund.” D«*cember 1957.

the Ise of Tempera-
Albrecht.

method of frequency stabilization of transistor 
oscillators is described. Complete tempera
ture compensation is obtained by the use of 
temperature-sensitive capacitors or coils. De
tails are «riven for the compensation by ca
pacitors. (Germany.)

Nomograms Simplify Design
Coupled Amplifiers, A. FL Maine.
Eng.” NovemlxT 1957. 5 pp.

Cathode

the cathode coupled amplifier shows there to 
be a systematic relationship between the n<ai- 
nc*s to equality of the output signal*, the de-

all gain. Equations have been derived which, 
together with the characteristics of the tube- 
being used, reduce design to a straight-for
ward procedure. This is made even more 
rapid by the use of nomograms which repre
sent the important equation. (Canada.)

Current Integrator For Astronomical Photo
electric Motometry, R. IL Weitbrecht. “Rev. 
Sci.” November 1957. 6 pp. An integrator 
circuit is described, together with programmer 
and timer, which was constructed for meas
uring signal-current from a photomultiplier 
tube as used in astronomical photometry. At 
the end of a timed run, the voltage data are 
impressed upon a strip-chart pen recorder. The
current-range such instrument encom-
passes a span from 1 uamp to 10 puamp. 
full scale, with stability and linearity. Fur
thermore. the design is such that, using a 
suitable programming circuit, any number of 
identical integrator units can be employed to 
measure a like number of separate photo-tube 
currents simultaneously over a given timet! 
run : and afterwards the separate voltages are 
recorded in sequence upon the one recorder. 
This feature makes the herein described sys
tem very useful for simultaneous multicolor 
photoelectric photometry. (U.S.A.)

Calculation of Magnetic 
Specified Supply Voltage.

Amplifiers For A
N. P. Vast Leva, O.

A. Sedykh. “Avto. i TeL.” No. 1 1, 1957. 9 
pp. It is shown that for a specified supply 
voltage and a specified load the volume of the 
amplifier is proportional to the ratio between 
the supply voltage ami the load voltage when 
the magnetic mode of operation remains con
stant. Formulas and data are provided which 
make it possible to choose between an op

timally-computed amplifier with a separate

ig them for multiplying or

meh oscillator*

Compact Supplies Have Wide-Range Regula-
tion, XV. chreiber. December 1957.

urrent regulator tubes eliminates power trans-

-upplies.

cuits can be constructed which are remark
able for small physical dimensions and low 
consumption. In the design of such circuits 
coupling effects must be taken int

Wulfsberg and Charles
Patrick. "EL” December 1957. 3 pp. Reflex 
circuit techniques enable des* n of 1.750-chan- 
nel transceiver employing 
28 tubes. (U.S.A.)

An Amplifier for A. C. Bridges. A. H. Allan 
et al. “EL Eng.” December 1957. 3 pp. The

working to an accuracy of one part in ten 
thousand or better, from power frequencies to 
audio frequencies, are discussed. An amplifier 
to meet. in part, these requirements, is

« England. »

Monovibrator Has Fast Recovery Time. A.
Aronson and C. F. Chong.

PP of complementary
December

sis tors decreases recovery time of monostable
multivibrator. (U.S.A.)

Transistor Oscillators and Their Sensitivity for
Load Impedances. W. Herzog.
November 1957.

‘Nach. Z
The second 4-terminal

network equation for transistors is used for 
the determination of the ’‘internal” feet!-'nek 
in an oscillator circuit and the equivalence of 
this feed-back to the normal external feed
back is shown. Two types of transistor oscil
lators are given which are insensitive to load 
impedances ami the conditions arc pointed out 
under which two load impedances can be con
nected simultaneously and without interfer
ing with each other or with the circuit.
many.)

& R. Eng.” November 1957. 3 pp. Stacked 
valve circuits are defined as arrangements
where the valves connected in series

ELECTRONIC INDUSTRIES February 1958



«•«»ni-

Birch.

telegraph channels are grouped together 
•iiher direction.

stacked valve arrangements is 
analysed and the results for specific circuits 
appear as simplifications of the general equa
tions. The analysis, which contains no initial 
simplifying assumptions, combines the results 
of some well-known feedback theorems and 
uses modified equivalent circuits. (England.)

Costas anil R. W. French.
December 1957. 1 pp. (U.S.A.)

COMMUNICATIONS
Designing a Transistor Mike Booster. John k

Ind. Ops. Sect.” February 1958. 
licate balance between theory and

insertion into rv- 
The single-stage tran-

Wide Band Amplifier. J. Kason.
December 1957. 3 pp. A wide 

baud u.h f. amplifier of a mid-band frequency 
of 500 Mc s and having a bandwidth equal to 
approximately 10 Mc s is analysed. Th,' anode 
and grid impedances of a stage are evaluate«! 

balancer!
The gain

stem

This system has been recommend?«! by the 
('( ITT. It permits parallel stringing of line- 
on the same telephone poles with a negligible 
amount of unintelligible crosstalk. (Germany.)

The Mechanism By Which Phase Distortion 
Arises When One Side-Band Is Partially Sup- 
pressed. A. B. Polonskii. “Radiotek..” No. 9.
1957. pp. It is demonstrated that the
phase distortion which arises when one

to the fact that the carrier phase shift which

a displacement of all the modulating fre- 
quencies iwhich are transmitted by one side
band) through the same phase angle over 
which the carrier is shifted. Transient re
sponse is computed for a single-side-band re
ceiver which has phase distortion. (U.S.S.RJ

Multiplication of Frequency-Modulated Waves 
over an Extremely Wide Frequency Band. H.
Schoenfelder, 
tember li»57. pp. The author illustrates
the problems associated with frequency mul
tiplication when using a serrasoi«! modulator. 
A single cascade stage is use«! for a fre«piency 
multiplication from 100 Kc to 100 Me. (Ger
many.)

Fast Read-Out Chronotron System. Robert 
Meunier and Gilbert Davidson. “Rev. Sei.” 
December 1957. 6 pp. A new electronic read
out system has been devised which enables one 
to obtain a fast answer from a chronotron to 
be used with accelerator beams of particles. 
It allows for an analysis of time delay with 
variable and continuous time intervals. The 
timing is pulse-height independent with an ac
curacy increasing for large pulses. The re-
covery time is
second. With

ELECTRONIC

range,

in the range of one micro
delay-line clipped coincidence
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half maximum of 1.2
reaolution with half-width at

readily
tained. Using only 4 channels, with a range
<>f 10 user, a half-width at half maximum of

mpaec A simplified
sion with only three channels has made a use
ful fast coincidence circuit. (U.S.A.!

Training Sound and 
for the Broadcasting 
Federal Republic of
mann. "Rundfunk.”

Television Technicians 
Organizations of the 

Germany. Kurt Hoff- 
December 1957. 5 pp.

The Rundfunk-Betriebstechnik G. m. b. H. in
Nürnberg trains sound and television tec h ni-
cians for the particular operational tasks
of the broadcasting organizations. The usual 
training covers three terms of half a year 
and is intended to provide the students with 
a foundation which will later on enable them 
to undertake more advanced work. In addi
tion, there are courses of only two half year

technicians. There are also advanced courses 
of training for the technicians employed by 
the broadcasting organizations. The object 
of these courses is to introduce them to the 
latest advances in sound and television br«»ad- 
casting and to deepen and extend their 
knowledge in their own particular field of 
activities. (Germany.)

Designing FM Systems with an Analog Com
puter. Henry A. Musk. “El. Des.” December
1. 1957. 4 PP.

Bark-Scatter Sounding: As Aid to Radio Propa
gation Studies. A. F. Wilkins and E. D. R. 
Shearman. “J. HIRE.” November 1957. 16 
pp. An historical account is given of in- 
vesti ’attons of back-scatter, and the evidence 
indicating the ground as the source is dis
cussed. By means of the radar equation the 
echo intensity is calculated, and the effects of 
layer curvature and thickness are indicated. 
The marked seasonal variations in the echo 
patterns observed at Slough are discussed. 
Back-scattering after two or more ionospheric 
reflections is also considered, while very long 
distance scattering, sometimes with no in
termediate ground reflect kin, is reported 
(England.)

Short-Wave Radiotelegraph Communications
between Ship and ('oast Stations, B.
Coll. “J. UIT.” November 1957.
( Switzerland. •

The Present Scheme for Attenuation

Roig y
2 pp.

man Post Office. F. Bath. et. al. “Nach. Z.'
November 1957.
phone engineerin’- demands

6 pp. The progress in tele-
investi jîa -

tions concerning the attenuation schemes. The 
limits for the highest an«! the lowest permis
sible line attenuation are determ ¡net! on the 
basis of recommendations given by CCITT. 
The attenuation scheme of the Federal Ger
man Post Office is described. All require-
ments are met 
tional traffic.

in the national and interna-
The special conditions in 4-

wire exchanges and the requirements for hy
brid circuits are discussed. (Germany.)

COMPONENTS
Transitor Relays Have Low Idling Current. D.
W. R. McKinley. December 1957,
PP. Electronic relays of remote-control de
vices operate electromechanical relays req Hir
ing 2 or 3 watts; consume few microamperes 
when idling. Circuits for c-w audio an«l 
pulsed-video control signals are shown.

Series Capacitors. S. Savir-Silherman. “El. 
Energy.” November 1957. 7 pp. The use of 
series capacitors has proved to be a useful 
method for reducing the effect of line in-

1958

ductance in
t.vely king transmission lines and in which 
the inductance of the line appreciably in
fluences the voltage drop. In his article 
mathematical and graphical methods are given 
for determining the voltage drop and the rat
ing of the capacitors needed to compensate 
for it. Special attention is given to the use 
of series capacitors with loads consisting of 
induction motors. (England.)

A New Type Of Wide-Band Transformer, lu. 
M. Lebedev.Krasin. ’'Radiotek.,” No. 9. 1957. 
9 pp. A new type of wide-band transformer 
for the HP —10’ cps frequency band is de
scribed. The* transformer can be used both 
in units designed for the simultaneous pas
sage of signals with a wide frequency band, 
amt for tuned amplifiers with a tuned fre
quency which can be smoothly adjusted over 
wide limits. In the latter ease the trans
former is specially constructed so that it can 
vary the tuned frequency inductively by means 
of electronic control. (U.S.S.R.)

Precision Variable Capacitors For High-Grade 
Electronic Equipment. A. A. Turnbull. “Brit. 
C. 4 E.” December 1957. 4 pp. The develop
ment in recent years of electronic equipment, 
and especially Service equipment, of ever-in
creasing complexity to specifications calling 
for great accuracy has led to the demand for 
components of small size and possessing high
performance. This article describes very
briefly two types of precision variable capaci
tor developer! for use in such equipment. They 
were designed to meet stability and accuracy 
specifications to an order that is normally as
sociated with comparatively large-size pre
cision capacitors, for laboratory use. (Eng
land. )

Properties of Zener Diodes and their Applica-
tion as Voltage Standards.
”EI. Rund.” December 195'

Meyer-Brotz.
! pp. Zener

diodes owing to their low breakdown voltage 
and the large blocking current range are espe-
cially suited voltage standards in tran-
sistorized equipment or magnetic amplifiers. 
Like these they have a long life, small dimen
sions and high shock resistivity. The utiliza
tion of Zener diode properties for voltage 
stabilization purposes is shown with reference 
to examples, (Germany.)

The Transactor An Idealized Active Network 
Element. A. W. Keen. “E. 4 R. Eng.” De-
cember 3 pp. The tw’o-terminal con-
stant-current and constant-voltage generators 
used in equivalent circuits of active networks 
are replaced by transmission-type active ele
ments called transactors in order to display 
more accurately the transmission (‘signal 
flow’» properties of such networks. Four vari
ants of the transactor are distinguished and 
their interrelationship is established. Justifica
tion for the introduction of these idealized ac
tive elements is found in th»’ transactor-like 
properties of thermionic amplifier valves and 
other widely-used devices having similar prop
erties. such as transistors. (England.)

Designing a Wide Range Spark Gap Switch.
T. R Nisbet. “El. Des.” December 15. 1957.

COMPUTERS
‘Checking on Computers. A New Approach to 
Verification, Willia C. Eilander. “El. Ind.” 
February 1958. 4 pp. With analog computers 
becoming larger and more complex. point-t«i- 
point checking of components is prohibitively 
time consuming. A computer whose unique 
problem analyzer reduct's verification time to 
40 minutes is described. (U.S.A.)

Puncher Transcribes Computer Output, J. E.
Palmer, et. al. December 1957. 4 pp.
Transistor circuits consisting of two-input re-
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sister gates, flip-flops and other delay circuits 
are combined in plug-in assemblies to provide 
logical and driving operations for card 
puncher that produces business machine cards 
at the rate of 150 a minute. (U.S.A.)

A Simple Shaft Digitizer and Store, A. Tif
fany. “El. Eng.” December 1957. PP
The use of shaft position encoders to derive 
digital data from analogue instruments is dis
cussed with particular reference to an ex
tremely simple apparatus which has given very 
satisfactory service in daily use in a punched 
card data accumulating system. The encoder 
and the associated relay decoder-store are 
capable of being constructed in the laboratory 
or workshop. (England.)

Electronic Counters, Van Den Dungen. “Radio 
Rev.,“ Vol. 9, No. 9, September 1957, 8 pp. 
This is the first of a series of articles on elec
tronic counters as used for radioactive mate
rial. Counters based on the binary system are 
described in detail, and circuit diagrams are 
given. (Belgium.)

Digital-Analog Converter Provide« Storage, H. 
N. Putschi, et. al. “El.*’ December 1957. 4 
pp. When high-speed or environment rule out 
mechanical converters, purely electronic units 
must be employed. This transistorized con
verter changes eight binary bits, received in 
parallel from a shift-register, to 128 steps in 
amplitude of a 400-cps sine wave. (U.S.A.)

Ferroresonate Circuits for Digital Computers.
C. B. Newport and D. A. Bell. "J. IHRE.”
November 1957. 12 pp. The characteristics 
of the ferroresonant circuit are analysed and 
conditions for bistability obtained. Problems 
of high frequency operation are considered and 
the composition and configuration of suitable 
ferrites discussed. A carrier frequency of 1 
Me /s seems to be the present limit. Practical 
circuits are presented for a shift register, 3- 
stage binary counter and 2-input logical adder, 
i England.)

CONTROLS
On Certain Features Of The Switching Op
erations Which Occur In Nonlinear Automatic 
Control Systems That Have A Nonlinear Ele
ment With A Sectionally-Smooth Character
istic, M. A. Aizerman, F. R. Gantmakher. 
“Avto. i Tel.,** No. 11, 1957. 12 pp. Auto
matic control systems are examined in which 
the processes can be described by equations. 
The following cases are examined: (1) switch
ing when the characteristics are composed of 
infinite curves: (2) switching when the char
acteristic is composed of segments of curves ; 
(3) switching in systems with feedback that 
encompasses the nonlinear element. Certain 
of the switching processes which are analyti
cally examined are reproduced by means of an 
electronic simulator. (U.S.S.R.)

A New Electro-Hydraulic High-Speed Servo
mechanism, C. H. W'illard and C. A. Stemmer. 
“Auto Con.** November 1957. 7 pp. This 
article describes the tuning of a modified 
magnetron using a hydraulic actuator to pro
duce fast sweep functions. Specific circuitry 
for a number of components is shown. These 
are used in the automatic testing and evaluat
ing of servomechanisms. (U.S.A.)

Control Circuit Design, N. B. Acred. “El. 
Eng.” December 1957, 5 pp. The article de
scribes a diagram method for the simplifica
tion of Boolean algebraic expressions. Fur

introduce« the 
facilitate« the 
(England.)

ther development of the method 
concept of time sequence, which 
direct design of control circuits.

Optimalizinr-Control Methods, 
nanov. “Avto. i Tel.,** No. 11,

I. S. Moro- 
1957. 16 pp.

The basic methods of optimalizing-control are 

analyzed. Systems are classified according to 
the method by means of which the optimum 
is sought. Optimalized relay systems are used 
as an example to demonstrate the special fea
tures of computing self-oscillatory modes. 
Brief recommendations are given for the prac
tical utilization of such systems. (U.S.S.R.)

Six Control Problems Solved by Magnetic Am
plifiers. A. E. Maine. “Con. Eng.” December 
1957. 7 pp. Engineers are still finding more 
uses for magnetic amplifiers. On the follow
ing pages, the author describes six interesting 
applications his company has found for these 
nigged control elements. Each description is 
presented as the solution to an actual control 
problem. As a basic control element, the 
magnetic amplifier complements rather than 
rep*aces the vacuum tube, particularly in more 
complex problems. (U.S.A.)

The Human Operator In A Control System. G. 
G. Sutton. “Brit. C. & E.” December 1957. 
(J pp. Various aspects of human engineering 
nnd its influence on the design and operation 
of electronic and associated equipment have 
already been described in a number of ar
ticles in this journal. This article examines 
more fully the performance of an operator 
in a closed-loop control system. (England.)

The Approximate Determination Of Proba
bility Characteristics For The Output Coordi
nates of Nonlinear Automatic Control Sys
tems, II. G. Dostupov. “Avto. i Tel.,** No. 11. 
1957. 11 pp. A method is given for approxi
mately determining the moments of an in
tegral system of ordinary differential equa
tions according to the specified coupling mo
ments of the random parameters which enter 
into the equations. The method is based upon 
utilizing finite segments of power-series ex
pansions (with respect to the random param
eters! of the integral of the specified system. 
(U.S.S.R.)

Comnuting-Control Applied to an Airborne 
Fire-Controller, Robert C. Pfister, E. Edward 
Buder. “Con. Eng.” September 1957. 3 pp. 
Computing-control of airborne gunnery sys
tems represents a mature application of com
puters to process control. The particular sys
tem discussed here tracks another aircraft, 
determines ballistic and kinematic effects, and 
computes the necessary prediction angle for 
a projectile. Specific details about any one 
airborne fire-control system remain under se
curity wraps. However, the authors point out 
the input information needed by the computer, 
show how exact equations are found by usin r 
a ground-based digital computer, and discuss 
the equipment actually used as hardware to 
solve the necessary prediction angle equation.

Integral Canonical 
dom Functions And

Representations Of Ran- 
Their Use In Determining

Optimum Linear Systems. V. S. Pugachev 
“Avto. i Tel.,“ No. 11. 1957. 14 pp. The
method is used to determine the optimum 
linear operator, and a formula is derived for 
the weighting function of an optimum unidi

system in the casemention»! linear
infinite sampling interval (a system with an 
infinite memory! where the sampled random 
function is the result of the passage of “white 
noise” through a certain linear system. Tn 
particular cases the derived formula yields the 
well-known Wiener and Booton formulas. 
(U.S.S.R.)
On Diminishing Nonlinear Distortion By

MRa-la. Kantor.Means Of Feedback,
diotek.,’* No. 9, 1957. 8 pp. The paper shows 
that high-frequency nonlinear distortion in 
feedback amplifiers should be evaluated solely 
according to the difference-tone coefficient. 
Formulas are derived for the computation of 
this coefficient. Methods are proposed for in
creasing the efficiency of feedback at the 
higher frequencies. The concept of a system
with 'frequency-dependent nonlinearity” Is 
refined, and various distortion indices are com
pared for such systems. (U.S.S.R.)

Some Aspects of Process Control Instrumenta
tion, J. R. Halsall. “J. BIRE.“ October 1957.
11 pp. This paper discusses some of the in
strumentation aspects of process control. It 
considers the electrical methods of measuring 
temperature and includes a description of the 
low-level d.c. amplifiers used in connection 
with thermo-couple measurements based on the 
contact modulator, galvanometer-photocell and 
galvanometer-oscillator methods. The applica
tion of van controlled r.f. oscillators to direct
current telemetering systems and electrical 
force balance measurements are also described 
and discussed. (England.)

Computing Control Applied to Wind Tunnel».
TheEng.“ September 1957.

author picks three problems in continuous and 
blowdown wind tunnels that lend themselves 
to that area of computing-control handled by 
a controller and an assortment of common 
transducers and circuits: surge control to pro
tect air compressors, correcting for variations 
in gain, and computing the density corrections

INDUSTRIAL ELECTRONICS
A Pneumatic Optimalizing Controller, lu. 1. 
Ostrovskii. “Avto. i Tel.,“ No. 11, 1957. 7 
pp. The paper describes a pneumatic op
timalizing controller which was developed in 
the Institute Of Automation And Remote Con
trol of the Acad. Sci. U.S.S.R. Laboratory 
test data is provided. (U.S.S.R.!

Automatic Ultrasonic Inspection, H
lor. “J. B1RE November 1957.
Manual ultrasonic flaw detection has 

W. Tay-
13 pp 

been em-
ployed as an industrial inspection method for 
several years. Using this technique very 
high standards of inspection were maintained. 
It is, however, not suitable for modern speed 
production conditions. The factors limiting 
the application of manual inspection under 
these conditions are considered and a descrip- 
tion given of the 
recently developed 
tions. (England.)

fully automatic equipment 
to overcome th«*«e limita-

Computing-Control
Leveler.

Applied to a Tapered-Sheet
September 1957. 3"Con. Eng."

pp. The author uses a group of operationa!- 
in conjunction withamplifier integrators.

amplidynes, relays, and motors, to automati
cally compute linear taper signals and posi
tion the leveler*« work rolls. Reference sig
nals fed into the computing integrators tilt 
the rolls before starting the leveling opera
tion, thus assuring that all roll« are in the 
correct relative 
straightening the 
sheet. (U.S.A.)

leveling orposition
previously tapered aluminum

Stabilization for
Rayloc. ’‘Radio 
fernher 1957. 4

Progressive Commands, K. 
lev.,“ Vol. 9, No. 9, Sep- 
pp. The article describes 

servo-mechanisms which can be employed over 
a wide range. Circuit diagrams for industrial 
applications arc given. (Belgium.)

Automatic Inspection As The Key Control Ele
ment In Full Automation, J. A. Sargrove and 

BIRE.“ October 1957.D. I,. Johnston.
7 pp. A fully automatic process is essentially 
an exercise in “system design,“ and in the 
simple application of the techniques of ana
logue or digital computers. The feedback 
signals to control and stabilize the system will 
be originated by inspection or measuring de
vices, dependent on the human senses or auto
matic instrumentation. The characteristics of 
a number of classes of such systems are dis
tinguished, as well ns the special requirement 
of the inspection equipment, which must have 
a higher order of reliability than is usually 
associated with laboratory measuring instru
ments. (England.)
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The Switching System for the Telephone Net
work of the French Electric Power Company, 
G. Grand and G. Galy. “Bui. Fr. EL,” Vol. 
7, No. 80, August 1957. 12pp. The author 
outlines the telephone network of the French 
Electric Power Company, including historic 
review. Systems specifications are discussed 
in detail. The articl also outlines future 
plans. (France.)

A “Basic” System of Position Control for the 
Traversing Tables of Machine Tools, K. J. 
Coppin. “J. BIRE.” October 1957. 13 pp. 
The processes carried out by machine tools 
are divided into two types—“progressive” e.g. 
profile milling, grinding, turning, in which 
rutting and traversing operations occur simul
taneously, and ” non-progressive”—-e.g. drill
ing, boring, punching—in which they alter
nate. The requirements for automatic con
trol of each type of process are considered in 
detail, and a specification worked out for a 
“basic” system of position control for appli
cation to “non-progressive” processes, to 
which may later be added facilities for carry
ing out some “progressive” processes. (Eng
land.)

How To Establish the Control Problem for an 
On-Line Computer, E W. James and A. S. 
Boksenbom. “Con. Eng.” September 1957 
12 pp. (U.S.A.)

The Analog Computer as a Process Controller. 
P. W. Russell, et. al. “Con. Eng.” Septem
ber 1957. 6 pp. (U.S.A.)

Converting Process Data into Controller In
puts. R O. Maze. “Con. Eng.” September 
1957. 7 pp. (U.S.A.)

From Controller Output to Process Actuation. 
J. M. Salzer. “Con. Eng.” September 1957. 
7 pp. (U.S.A.)

Role of Statistical Computation in Machine
Tool Feedback Gaging. D. N. Smith. “Con. 
Eng.” September 1957. 7 pp. Increasing de
mand for 100 per cent inspection in part* 
manufacturing has brought the statistical 
quality-control computer close to the feedback 
gaging loop. Described here is a mechaniza
tion of the statistical concept of “precontrol.“ 
wherein the Gaussian curve computed for a 
given application is designed directly into the 
circuit. Innovations include selective, rather 
than continuous, response and the use of sta- 
ti'tical mathematics as criterion for process 
adjustment. (U.S.A.)

The Application of Analogue Computer Tech
niques To The Design of Aero Engine Control 
Systems, A. D. Jeffrey, et. al. “J. BIRE.” 
November 1957. 15 pp. The problem of aero 
engine control systems is shown to have 
reached the degree of complexity at the pres
ent time that makes it necessary to embark on 
analogue methods of simulation in order to 
predict the behaviour of the system. The 
parameters to be controlled are discussed and 
the way in which interaction may affect the 
individual loops is explained together with a 
review of the requirements of a control sys
tem from the pilot’s handling, and the per
formance view points. As illustrations, ex
amples of control system functional com
ponents are used to illustrate the methods of 
adaptation of n practical hydraulic system to 
analogue methods. The use of the computer 
results in discussed formulating an optimum 
system design. (England.)

MATERIALS
I'he Preparation Characteristics of Eleetro- 
Magnetie Wares Inside Axially St ar kid Metal 
Itinra. G. Piefke. "Arc. El. Uber.." Vol. 11, 
No. 10. October 1957. 5H pp. The paper 
investigates the preparation of e1ectro-mag- 
netic waves in a wave guide consisting of 
axially stacked metal rings which are in

sulated from each other. The axial thickness 
of the rings including the insulation is far 
below the guided wave length. Formulae are 
given for calculating the propagation con
stants for all modes which can be propagated. 
Of interest is that the phase velocity of some 
of the modes exceed the velocity of light. 
Modes whose phase velocity exceeds the ve
locity of light correspond either to the Hm» — 
and Em.— modes or the E modes with very 
high attenuation. (Germany.)

Dielectric Walla With A Small Reflection Co
efficient nt Microwave. H. Meinke. “Nach. 
Z.” November 1957. 8 pp. A summary is 
given relating to the various methods for 
manufacturing walls with a small reflection 
coefficient over n narrow band as well as a 
wide band. The properties of suitable syn
thetic dielectrics, particularly in a mixture 
with graphite dust and ferrous dust, are com
piled. (Germany.)

Germanium, an Industrial Metal, P. R De- 
Cleeny. "Onde,” Vol. 37. No. 365-366, August
September 1957. 23 pp. The seml-eonducting 
properties of germanium have become of in
creased importance in the past few years. The 
article describe, where germanium is fourni 
and the methods of extraction and purification. 
Described in detail are the processes used by 
the Société Générale Métallurgique de Hoboken 
(Belgium)—extraction by reduction volatilisa
tion. Also estimated are the abundant re
sources at Katanga and in Southwest Africa. 
The second part of the article deals with prin
ciple applications of germanium, such as 
diodes, transistors, rectifiers. (France.)

Aluminum Melding Easy With Low Tempera
ture Fluxless Solder. S. Freedman. "Can. 
Elec. Eng.’* December 1957. I pp. Welding 
or soldering of aluminum—an alloy which is 
finding increasing application in electronics 
work—has been a difficult procedure requiring 
specialized knowledge and the use of corrosive 
fluxes. A low temperature fluxless solder has 
been developed which allows welding and 
soldering of aluminum. Temperature required 
is only 500* F. (Canada.)

Soft Solders in Electrical Engineering, A. 
Keil and II. Armbruster. "El. Rund.” De
cember 1957. 3 pp. The group of soft solders 
comprises alloys with lead, tin, cadmium and 
tine basis having fusion points between 144 
and 304 centigrades. For special purposes 
small quantities of silver (or copper) are 
added to these solders. Bismuth allays have 
fusion pointa between 70 and 124 centigrades. 
They are used occasionally as solders, chiefly 
they are employed as fuses. Indium solders 
are destined for special purposes if the wetting 
of glass panes or the realization of particu
larly low melting points is required. The 
selection of proper fluxes is decisive for the 
solder process, strongly active chemicals are 
indispensable in the soldering of base metals : 
their residues must be carefully removed. 
(Germany.)
Reflexion and Shielding Characteristics of a 
Metallic Enclosure upon Electro-Magnetie 
Waves. H. Kaden. "Arc. El. Uber.,” Vol. 11. 
No. 10. October 1957. 13 pp. The reflexion 
and shielding characteristics upon an electro
magnetic wave striking a metallic shield is 
investigated for three cases: (1) Hollow cyl
inder whose axis is parallel to the electric 
field of the incoming wave. (2) Hollow cyl
inder whose axis is parallel to the magnetic 
field of the incoming wave. (3) Hollow sphere. 
(Germany.)

MEASURING A TESTING
•A Prospectus on Medical Electronics, Tart 2.
R. G. Stranix. “El. Ind." February 1958.
5 pp. This article presents a quick survey of 
recent developments, a calculated gueaa of 

what's anticipated, and information on how 
the interested engineer or manufacturer can 
break into this field. Also, a few tips on 
selling to the medical profession. (U.S.A.)

‘Measuring Frequency of X Band Standard 
Cavities, William A. Gerard. "El. Ind.” Feb
ruary 1958. I pp. Excellence in stability, 
temperature compensation, shock, and vibra
tion is determined by measuring the frequency 
under environmental conditions. Though mea
surement by frequency change is possible, such 
systems have proven inflexible. Recent ad
vances in technique and further improvement« 
are noted and discussed. (U.S.A.)

The Evaluation Ot The Distribution-Law 
Parameters Of A Random Function When The 
A Priori Data la Limited, lu. P. Leonov, L. A. 
Telksnis. "Avto. i Tel..” No. 11, 1957. 14
pp. The method makes it possible to determine 
the probability-distribution parameters of a 
random function when limited a priori data 
is available with respect to the random func
tion. It is demonstrated that the a priori 
data on the parameters which we are attempt
ing to evaluate can be reduced if it Is pos
sible to verify the correctness of the hypotheses 
which have been made with respect to these 
parameters. One particular method of per
forming such a verification is analyzed. 
(U.S.S.R.)

Proving ReliabilityT, Larry D. Smith. "El. 
Des." December 1. 1957. 3 pp. This is an 
approach to proving that a given equipment 
has the necessary reliability to do the job. 
One practical concern of the design engineer 
is the production of a piece of electronic gear 
that is not over-reliablized. Extra quality 
costs extra money, though it shortens the test
ing time required to meet buyer’s specs. The 
problem of the designer is to find the point 
where the derivative is zero, between testing 
time and added reliability. (U.S.A.)

Spot Scanner Counts Micron-Sized Particles. 
H. P. Mansberg. et al. "El." December 
1957, 5 pp. Moving target indicator spots 
and counts bacteria colonies randomly dis
tributed over a flat surface. U.S.A.)

Measuring Earth Conductivity. M. Strohfeldt. 
"E. & R. Eng." November 1957. 3 pp. (Eng
land.)

Vibration Measurements Employing Da TI O, 
Accelerometers. Jens. T. Broch. “El. Eng.” 
December 1957. 5 pp. The possibility of mea
suring the properties of mechanical structures 
by means of electrical methods is generally 
appreciated. However, the introduction of 
piezo-electric ceramics such as barium titanate 
opens new possibilities in miniaturizing the 
mechanical-electrical transducers, thereby re
ducing the ‘back effect’ of the transducer upon 
the test-object, and making measurements pos
sible in places where space is limited. (Eng
land.)

Shock Testing Procedures and Equipment, C.
A. Mills. “Environmental Quarterly.” 4th 
Quarter 1957. I pp. Shock testing is now 
used for everything from jet and rocket take
offs ... to naval near misses ... to handling, 
transportation and rough landings of Signal 
Corps materials. From our very good neigh
bor. Canada, comes this brief history of shock 
testing plus n description of current devices 
and techniques. (U.S.A.)

Realistic Tube Testing. J. M. Lowery. “El. 
Des.” December 15. 1957. 4 pp. (U.S.A.)

Training Potentialities of Synthetic Missiles, 
J. Gordon Vaeth and Lt. Comdr. John Husson. 
“MR.” December 1957. 2 pp. «U.S.A.)

Ballistic Range Telemetry System Sperds Data 
Recording. D. L. Duff. "Can. Elec. Eng.” 
December 1957. 4 pp. Time-consuming meth
ods used in recording data on ballistic missile 
ranges can be replaced by a telemetry system. 
This requires the design of a transmitter to 
fit into a missile three inches in diameter and

ELECTRONIC INDUSTRIES • February 195« W





International ELECTRONIC SOURCES
torvd charge is calculated and a test method 

devised. The time lag of the forward con- 
ductanrr is caused by increased conductance 
in the diffusion regions. (Germany.)

which some of th«- distortions may be due to 
non-linearity of the phase-frequency character
istic is briefly mentioned. (England.)

The Measurements of the Reflection Coefficient 
in TV Transmission Lines and Equipment. E.
I hinius. November 1957.

TELEVISION

tion, Kobert S. José. 'El. Ind. Ops. 
The small TV

Sect.”

mittrr described is designed to fill the need 
for inexpensive, l«»w power VHF transmitting 
equipment. It will serve in su« 
as VHF satellites, small marl 
conjunction with a rebroadcast

A method is described which is suitable for 
measuring the magnitude and the phase of 
the reflection coefficient of equipment on a 
cable or of mismatch points in rabies at op
erational frequencies. Th«- whole fnnuenry 
hand is recorded l»y an oscilloscope so that 
points of major reflections can be detected 
immediately. »Germany.)

ÛG«ûGAnpJp£.
THEORY

Waveform
Linka, A. K. A. Kendall.
ember 19i

Method» Television
& R. Eng.*' De-

3 pp. The subjective effects of

link* are nut readily diacernible from

linee the fundamental requirement i.

quality.
« England.)

factor established.

Testing of Television Measuring Demodulators 
and of Television Direct-Rebroadcast Receiv
ers. Heinrich Thielcke. “Rundfunk.” De
cember 195.. 11 pp. After discussing the
t« 1« \ ision signa! on the radio-frequency propa
gation path, the paper investigates the case 
"f reception with a Nyquist receiver. It «leak

taken into consideration when testing such a 
reeei\«r, notably non-linear distortion when 
demodulating a single sideband signal and the 
effect« of the curved part of the » haracteristir, 

well ns the influence of the input impedance

tine testing. (Germany.)

ing. Richard W. Cook. December 1957.
3 pp. Experimental work on color television 
systems is facilitated by generatory that pro
videi! composite color 
hue and saturation as 
nal that is variable

video signals of any 
well as luminance sig- 
front black to white.

Recording, Gallet
“Onde,” Vol. 37, No. 365-366. August-Septem
ber 1957. 8 pp. Th<‘ first part of the article 
provides a comparison of the band width re
quirements for TV transmission in the USA. 
England. France, and the rest of Euroi>e. Then 
the problems of the recording of video sig
nals on magnetic tape are discussed. Finally, 
the magnetic tape TV recording technique de
veloped by RCA. Bing Crosby. Inc., and Ampex 
are outlined. »France.)

Television Helps Engineers Solve Many Inder- 
water Problems, W. M. Cameron. ‘'Can. Elec. 
Eng.’’ November 1957. 5 pp. During the 
last ten years considerable work has been done 
with underwater television in both salvage an<l
inspection operations, 
valuable aid to the 
depths greater than 
pressure reduces his

It is proving an in
diver, particularly at 
350 feet where great 
efficiency. This paper

deals with a system developed by the NRC and 
describes some of the problems encountered in 
underwater research. (Canada.)

Comparison of Four Television Standards. K
Maurice. November

1957. 6 pp. The resolutions of four C.C.I.R. 
standard television systems are compared, some 
account being taken of the effects of the 
asymmetric sideband reception. The extent to

ELECTRONIC INDUSTRIES February

On The Theory Of Optimum Control,
Krasovskit. “Avto. i Tel..' 195
pp. The paper poses the problem somewhat 
differently than heretofore. Instead of as
suming that at each instant t during the

limited. is
turned that the limited quantity has a vi 
which is determined, generally speaking.
th.- I . havior of the function
the entire interval of the transient response. 
In addition to the case where the quantities 
u k it» are limited at each instant t, such a 
statement of the problem encompasses a num
ber of other cases. An example of such a case

when the average »in a definite sense^ values 
of u k it) over the duration of the transient 
are limited. The method of solution provided 
in the article leads to results which are 
anaiagous to those which are obtained in other 
papers in corresponding cases. Certain suffi
cient conditions for the existence of optimum 
trajectories are provided, and methods for an

are described.

Wide-Band Multiplier I sing
Crystal Diodes and its Application to the Study 
of a Non-linear Differential Equation. M. E. 
Fisher. “El. Eng.” December 1957. 6 pp.
The detailed design, construction and align
ment of an inexpensive wide-band electronic
analogue multiplier 
quadrant operation is 
ter-squares principle
I squaring I unit employs

are described. Four- 
obtained by the quar- 
and each non-Hneai

germanium
«Lodes in the feedback loop of an operational 
amplifier (as in MacKay’s designs). These 
units have an asymmetric quadratic character
istic and produce less than 1° phase shift at 
50 kc s. The output errors of a multiplier are 
less than 0.3 per cent of the maximum output 
» England.)
An Analysis of Transient Response of Junc-
tion Transistor

ITE.”
Amplifiers.

September 1957
Bhatta-

An exact solution of the one-dimensional dif
fusion equation as is applicable to a junction 
type of transistor has been obtained by the 
method of Laplace’s transform. The solution 
has been utilize«! to derive an expression for 
the short-circuited output collector current 
with a step input forcing function. The time- 
independent part of this expression is found 
to be identical with the relation for steady 
state collector current as given earlier by 
Shockley. Experimental results on the tran
sient response of Philips OC7O junction tran- 
sistor have been shown to agree closely with 
the response obtained theoretically. It is con
cluded that under ordinary condition of opera
tion the major physical process underlying

minority 
( India.)

action must l»e the diffusion of 
carrier across the base region.

Interpretation of Network Theorems in Term* 
of Laplace Transforms, V. M. Narbutt.
ITE.” September 1957. 6 pp. (India.)

1951

The Problem Of Computing 
Functions With A Rapidly Varying Phase
Over Finite Limits. V. P. Peresada. “Radio- 
trk.,” No. 9, 1957. 8 pp. A simple method 
is given for computing the integral of func
tions with a rapidly varying phase over finite 
limits »the stationary phase method). Ap
proximate formulas are given for the values of 
the integral when one or several stationary 
phase points are present. A physical analysis 
of the stationary phase method is given when 
th<- method is applied to the computation of 
wave fields. An example is given in which 
th«- method is applied to computing the dis
tortion of antenna directivity patterns when 
this distortion is associated with cubic phase 
distortion in the mouth of the antenna; com
puting formulas are provided. (U.S.S.R.)

Theory of the Helical Waveguide of Rectangu
lar Cross-Section. H A. Waldron. “J. BIRE.” 
October 1957. 16 pp. The helical waveguide
may lie regarded a< being formed by rotating 
a rectangle about a line, at the same time 
moving it parallel to the line. If the motion 
parallel to the line is omitted, the figure ob-

differ in
i, but points which 
are not equivalent.

This figure is called the infinite circular guide: 
it cannot exist physically, but for purposes of 
calculation may be taken as an approximation 
to the helical guide. (England.)

Approximation of the Natural Logarithm by 
a Power Law for use in Electro-Dynamic 
Problems, W. R« hwald and O. Zinke.
El. Uber.,” Vol. 11, No. 10. October 195 
pp. Transcendental equations containing 
logarithm and powers of an unknown quantity 
can easily be solved by an approximation 
which substitutes the function of the natural 
logarithm by a power law of the form Axh 
This method is especially applicable to the 
propagation of electro-magnetic waves along a 
bare wire of finite conductivity or along a 
helical conductor. »Germany.)

The Dynamic Precision Of A Servo System 
Which C ontains A Non-linear Member With 
A Polynomial Characteristic. S. la. Raevskii. 
”Avto. i Tel..” No. 11. 1957. 7 pp. The paper 
computes the mean-square error of a servo 
system with a non-linear member that has a 
polynomial characteristic. The perturbations 
are assumed to be stochastic. The mean
square error is computed by successive ap
proximations on the basis of an approximate 
representation of the higher-order moments 
in terms of the lower-order ones. (U.S.S.R.)

Theory of Impulse Analysis and its Applica
tion to Servo-Mechanism. M. Cuenod. “Onde,“ 
Vol. 37, No. 365-366, August-September 1957. 
*23 pp. The first part of the article deals with 
the principle of input analysis. The author 
shows how to perform functional operations 
using the theory. In the second part of the 
article, some examples of the application of 
input analysis in the theory of servo-mechan
isms are given. «France.)

Temperature Coefficients Of Frequency In Cir
cuits With Optimum Thermal Compensation. 
M. E. Movahovich. “Radiotek..” No. 9, 1957. 
6 pp. The paper derives equations which de
fine the temperature coefficient of frequency 
in circuits with optimum thermal compensa
tion. Results of computing a specific circuit 
are «riven. and it is shown that complex cir
cuits exhibit no unconditional advantages over 
simple ones. (U.S.S.R.)

TRANSMISSION
Locks for Gas Pressurization,
“Nach. November 195'

Steinmann.
pp. The

method and a device for a freely chosen sec- 
tionalization of a cable system with pres-
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surized gas supervision into test sections. 
(Germany.)

The Computation Of Waveguides With Slowly 
Varying Cross-Sections, A. L. Gutman. "Ra- 
diotek.,” No. 9, 1957. 9 pp. Expressions are 
derived which describe the elementary waves 
in a waveguide with a slowly varying cross
section. These expressions are utilized to de
rive the impedance and admittance conversion 
formulas for such a waveguide, as well as to 
determine the external parameters of a four- 
pole which is equivalent to a waveguide sec
tion with a slowly varying cross-section. An 
integral equation is obtained which defines the 
longitudinal profile of the waveguide couple 
which produces the minimum distortion (i.e.. 
a section of waveguide with a slowly varying 
cross-section). (U.S.S.R.)

Waveguide Design for Die-Casting, P. Hum
phreys. "E. & R. Eng.” December 1957. 6 
pp. This article explains how components 
which have been designed in normal rectangu
lar waveguide may be easily modified on a 
theoretical basis to make them suitable for 
die-casting manufacturing methods. The 
theory is applicable to cases where the wave
guide can be manufactured by splitting it 
along the length of the central E-plane and 
the unit la therefore cast in two halves. 
(England.)

Vibration of a Special Mechanical Systen> 
which has Maases Arranged in the Form of 
a Paacal Triangle, T. H. O’Callaghan. "Freq.," 
Vol. 11, No. 9. September 1957. 11 pp. This 
article emphasizes a rather special mechanical 
system with rather interesting characteristics 
which can be mathematically evaluated quite 
easily. By proper selection of the spring 
constanta Fr between neighboring masses, a 
system can be created in which the square of 
the resonance frequency O 2/a represents an 
arithmetic series. In addition, the difference 
in amplitudes between neighboring vibrating 
masses U constant for all resonance fre
quencies. Numerical examples 
(Germany.)

given.

TUBES
Seleetion and 
Tubes—II, N.

Application of Traveling Wave 
Hansen and A. Nielsen. “El.

Des.” December 1, 1957. This concluding part 
deals with the design of solenoids and power 
supplies associated with traveling wave tubes. 
Part I presented the procedures in selecting 
proper operating performance of a TWT and 
the most suitable circuit design, together with 
a discussion of the practical problems 
ated with designing and packaging a 
ing wave amplifier. (U.S.A.)

associ- 
travel-

Developmental Position and Method of Opern-
tions of Microwave Tubes, III, R. Muller and 
W. Stotter. “El. Rund.” December 1957. 6 pp. 
In thia part of the article aeries types of 
transit-time tubes are dealt with. The re
tarded-field tubes which are of minor im
portance today compared to other type transit- 
time tubes are briefly considered. Klystron 
amplifiers and oscillators with a power range 
between a few milliwatts and several mega
watts are described in more detail. The re
flex klystron used as a modulator is of par
ticular importance. Power and efficiency of 
this tube are of minor importance than the 
quality of the modulation characteristic linear
ity. (Germany.)

Simple Deacription of the Basic Principles of 
Cathode Ray Tubes III, V. Gaty. ‘‘Radio Rev.” 
Vol. 9. No. 9. September 1957, 2 pp. This is 
the third part of an article on cathode ray 
tubes. Described are the construction of the 
split beam design by Cossor, as well as the

(Belgium.)iron trap principle.

Applications of a New Type uf Cold Cathode 
Trigger Tube, Part 3. G. O. Crowther and 
K. F. Gimson. “El. Eng.” December 1957. 6 
pp. (England.)

Metal Ceramic lubes to Withstand 500 C and
High Vibration. 
Kuhnapfel. “El. 
4 pp. (U.S.A.)

J. H. Wyman and R. H. 
Des.” December 15. 1967.

PATENTS
Complete copies of the selected patents de

scribed below may be obtained for $.25 each 
from the Commissioner of Patents, Washing
ton 25. D. C.

Time Discriminator, #2,814,725. Inv. E.
Jacobs and E. E. St. John. Assigned Hughes 
Aircraft Co. Issued November 26, 1957.

The plate of a first tube is connected by a 
resistance to the cathode of a second tube.
providing the output. Respective control 
pulses are applied to the grids of the tubes, 
the signal pulses supplying the plate voltages 
for both tubes and being applied between the 
cathode of the first tube and the plate of 
the second tube. Conduction occurs only at 
coincidence of the signa) and control pulaes. 
Thus the output error signa) is indicative of 
the difference in the conductive periods of the 
tubes.

Semiconductor Device, #2.814.735. Inv. W. 11 
Cady and J. E. Mulhern. Assigned General 
Electric Co. Issued November 26, 1957.

The rectifier comprises a P-N junction, two op
posing contacts to the two zones, respectively, 
being connected as diode terminals. An elec
tric field transverse to the current flow be
tween the two opposing contacts is estab
lished between third and fourth contacts, 
both to the second zone. The third contact is 
positioned close to the P-N junction, while 
the fourth contact is positioned remote there
from. Conduction carriers are directed to
wards the fourth contact by a suitably polar
ized field.

Television System, #2,814,757. Inv. H. E. 
Beate. Assigned Allen B. Du Mont Labora
tories. Issued November 26. 1957.

The beam intensity controlling signal is in 
turn controlled by a signal depending on the 
instantaneous position of the electron beam. A 
center tapped transformer generates a wave
form having a basic frequency depending on 
the instantaneous scanning speed of the beam. 
The faceplate of the cathode ray tube has an 
integrally molded continuous sinuous glass 
rib on the inner surface projecting above the 
surrounding glass surface.

Photoelectric Color Converter tor Cathode Ray 
Tabes, #2,814,670. Inv. R. C. Templin. Issued 
November 26, 1957.

A screen produces ultraviolet radiation in 
response to a scanning electron beam. The 
ultraviolet radiation irradiates a photoemissive 
cathode positioned in close proximity to the 
screen, the electrons emitted by the cathode 
being attracted towards at 
anodes arranged close to 
coated with different-color 
rial, respectively.

least to fine-mesh 
the cathode and 
fluorescent mate-

of SynchronizingNoise Pulse Interruption
Signal Separator, #2,814,671. Inv. R. Adler. 
Assigned Zenith Radio Corporation. Issued 
November 26, 1957.

The phase-inverted composite television sig
nal la applied to the second self-biased control 
grid of a tube, a virtual cathode being estab
lished in the vicinity of this second control 
grid. Noise pulses exceeding the synchroniz
ing signal level tend to overbias the grid and 
to render the tube unresponsive to a succeed
ing synchronizing-signal component. The com
posite video signal is applied to the first con
trol grid of the same tube, biased to pass the 
composite television signal but to inhibit elec
tron flow in response to the noise impulses.

This prevents the overbias of the second con
trol grid, resulting 
sentative of the 
ponent only.

in an output signal repre- 
synchronizing-signal com-

Microwave Ovens, #2,814,708. Inv. J. Blass.
Assigned Raytheon Manufacturing Co. Issued 
November 26, 1957.

The top wall of an initially rectangular 
cavity is supplied with tapered surfaces inter
connecting the top wall with all adjacent walls 
and so positioned with respect to tho propagat
ing waves that they are reflected towards a 
region to be heated.

Signal Converter, #2,815.487. Inv. B.
Kaufman. Assigned Northrop Aircraft. Inc. 
Issued December 3. 1957.

The d.c.-a.c. converter supplies the signal 
to two series-connected phototubes, one of 
which extends between the two input termi
nals of an a.c. amplifier. The two phototubes 
are alternately irradiated with light at the 
frequency of the desired a.c. signal.

Apparatus for Coupling a Helical Conductor 
to a Microwave Field. #2,815.489. Inv. B. 
Dahlman. Assigned Radio Corporation 
America. Issued December 3, 1957.

The hollow pipe coupling wave guide 

of

is
subdivided into a plurality of sub-guides con
taining delay circuits, introducing different 
delays. A conductive helix is partially ar
ranged in energy transferring relation with 
the sub-guides, the interacting section of the 
helix being designed to be suitably related to 
the differences in 
sections.

delay in the coupling sub

Magnetic Memory 
terns. #2.815.498.

Channel Recirculating Sys- 
Inv. F. G. Steele. Assigned

Digital Control Systems. Inc. Issued Decem
ber 3, 1957.

Consecutive binary digit values in an initial 
electric signal are converted into magnetized 
cells, magnetized In one direction for one 
digital value and in the opposite direction for 
the other digital value, on a moving magnetic 
channel. The reconversion to electrical sig
nals is effected by a system sensitive to 
changes in direction of magnetization of the 
moving magnetic channel.

Synchronizing Signal Generator. #2,815,456. 
Inv. A. N. Ormond. Issued December 3. 1957.

Synchronizing signals coinciding with the 
peak values of a periixiic input signal are 
derived by a special network. The input is 
connected across a series connected rectifier
capacitor branch and a series-connected recti
fier-resistor branch, the two branches being 
connected in parallel. The non-common recti
fier terminals are connected by a third recti
fier in series with a resistor. The output is 
supplied by the two-rectifier-resistor terminal.

Electron Discharge Device, #2.815.464. Inv. 
W. W. Wright, P. Welch and D. A. Day. As
signed International Standard Electric Corp. 
Issued December 3, 1957.

A high conversion conductance, high con
version impedance frequency-converter tube 
comprises common cathode triode and hep- 

The heptode is furthertode in one envelope.
provided with a signal grid, a local oscillator 
injection grid connected to the triode grid, 
and three interconnected screen grids, one in

I
termediate the two grids, one closely 
the injection grid, and one adjacent 
tode anode.

adjacent 
the hep-

Traveling Wave Tube, #2,815,456. Inv. 8.
Sensiper. Assigned Hughes Aircraft Com
pany. Issued December 3, 1957.

A ferromagnetic attenuating structure sur
rounds the slow-wave structure of the travel
ing wave tube. A plurality of elongated 
ceramic ferrite bodies extending perpendicular 
to the tubs axis alternate with elongated fer
romagnetic bodies extending parallel to the 
tube axis. The permeability of the ferro
magnetic bodies greatly exceeds that of the 
ceramic ferrite bodies.
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Sylvania’s new dual duty micros 
crystal diodes utilize detachable 
spring-grip base

LIGHTING ■ TELEVISION • RADIO • ELECTRONICS • PHOTOGRAPHY • ATOMIC ENERGY • CHEMISTRY-METALLURGY

TR tubes in coaxial construc
tion for low frequency radar 
and countermeasure equip
ment are now in production at 
Sylvania. Typical of the new 
tubes available is the TR860, a 
9-inch diameter type designed 
for very high power. It utilizes 
one of the largest ceramic-to- 
metal seals in existence.

The new coaxial construc-

New 100 KC counter tube, type 7155, 
is introduced by Sylvania for smaller, 
lighter counting devices

New coaxial TR tube 
saves space and weight at 
low frequencies

Sylvania develops new TR construction 
a coaxial tube for low frequencies

High-speed counter tube with 
three output cathodes in a T 51 > 
envelope is now available from 
Sylvania. The new tube, type 
7155, is of particular value in 
equipment design where size and 
weight are important factors. This 
latest addition to the counter tube 
line follows by less than a year 
Sylvania’s development of the 
first 100 KC counter tube.

Type 7155 operates with the 
reliability, accuracy and simple 
circuitry typical of all Sylvania 
counter tubes. As with the otherSylvania adds a | 

minialun* 100 KC 
counter tube to the line

high-speed tubes in the line, types 
6909 and 6910, the new counter 
tube can be user! singly or cas
caded in multiple stage counting 
for laboratory or industrial 
applications.

Circle No. 121 on INQUIRY CASO

tion is based on four years of research and development 
work by Sylvania. One of its major advantages over 
conventional rectangular TR’s at low frequencies is the 
great saving in space and weight it makes possible. In 
addition, the new coaxial tubes are much more rugged 
than conventional tyjx?s because of smaller window

Voitag« Between Electrode« 
(Other than Anode)

Supply Voltage (Anode to
Cathode

Double-ended construction adds new con
venience to S and X band crystal diodes

0.7 Mu
1.2 Mu

140 Volli

New Sylvania microwave crystal diodes in the S and 
X bands can now serve as either forward or reverse 
diodes. A detachable spring-grip base can be slipped on 
either end for forward or reverse use.

The dual diodes eliminate the need to specify reverse 
types and simplify ordering and stocking.

Designations for the new double-ended diodes are 
1N416B, C, D and E for 1N21 types and 1N415B, C, 
D and E for the 1N23 series.

Circle Ho 122 on INQUIRY CARO 
Sylvania Electric Products Inc.
1740 Broadway, New York 19, N.Y.

In Canada: Sylvania Electric (Canada) Ltd. 
Shell Toiver Building, Montreal

COAXIAL TR TUBES
NEW MICROWAVE 
CRYSTAL DIODES.

MINIATURE *
COUNTER TUBES
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No Tower Problem is too

complicated for our engineer

Circle 69 on Inquiry Card, page 9"126 ELECTRONIC INDUSTRIES February 1958

E-Z WAY TOWERS, INC 
P 0 Box 5491 Tim pa, Florida

Each day this radio telescope (D tracks the 
sun for signs of unusual solar activity.

The two 
different 

n gather

This radio forecasting center (r) at Fort 
Belvoir, Va coordinates data on solar dis
turbances and issues worldwide alerts

record time
tn Ion, twm- 
and special

information at two different dis
tances from the sun’s surface.

Information regarding the state 
of the sun is then sent to the IGY 
World Warning Agency at the 
Fort Belvoir radio forecasting 
center of NBS. Incoming teletype

the sun or in the earth’s 
phere.

When this data warrant; 
sages are sent to warn IGY

of such disturbances, 
telescopes operate a

engineered and erected in 
We specialize in H-type, 
type, crank-up, tilt-over

messages bring data from many 
points regarding disturbances on

modified version of cither type Simply 
send Our engineers your required 
height, antenna !oad. wind load, other 
specifications and your tower will be

designs for TV, AM and FM broadcast
ing, Ham, two-way communication and 
microwave .. guyed or self supporting.
(Pictured t Special design for WTVT )

Normal solar activity is often 
interrupted by tremendous storms 
or flares sweeping out into space.

At Boulder, Colorado, two radio 
telescopes track the sun in its 
daily path across the sky for signs

tists stationed all over the world 
so they can increase their obser
vations of geophysical phenom
ena. Our photograph of the warn
ing center shows the teletype, ra
dio direction finding equipment, 
and equipment used to record in
tensity of signals from distant 
broadcasts.



NewI products I• • • for the Electronic Industries
LONG LIFE CAPACITORS

Designed to have a life expectancy 
in excess of 10 years, the new Type 
UPB Twist-Prong Electrolytic Ca
pacitors will find wide application in 
high-reliability electronic equipment. 
Intended primarily for bypass and

MINIATURE RESISTOR
The sub-miniature 10 w. power

house resistor provides precision re
sistance, high power capacity and 
good heat dissipation. Resistor is 
available in tolerances of ±0.05'i to 
±3' < with a range from 0.05 ohms to

CRYSTAL OVEN
Oven temperature variation is held 

to 1/1000 of the ambient temperature 
change in a new Proportionally-Con
trolled Crystal Oven now available. 
Called the RD-130, the complete unit 
consists of two compact assemblies—

low-frequency filter applications, Type 
UPB’s are available in single sections 
with de voltage ratings from 6 to 450 
v., and in capacity values from 2000 
to 20 mfd. Dual sections are available 
with de voltage ratings from 150 to 
450 v. and in capacities from 10-10 to 
50-50 mfd. Triple sections from 20- 
20-20 to 50-50-50 mfd. Cornell-Du
bilier Electric Corp., S. Plainfield, 
N. J.
Circle 213 on Inquiry Card, page 97

DIGITAL RECORDER
The Model 560A Digital Recorder 

prints 11 column digital information 
at rates to 5 prints/sec. Although 
primarily designed to make a perma
nent record of electronic counter read
outs. it can be used with two or more 
counters simultaneously, digital volt
meters, time recorders, flowmetering 
equipment and systems such as tele
metering installations and engine test 
stands. In addition it provides an 

30.000 ohms, depending on tolerance 
specified. When panel mounted on alu
minum, the RH-10 will dissipate 10 
w., derating to 0 at 275*C. Conserva
tive wattage rating in free air is 6 w. 
The entire resistor element is rug
gedly constructed with welded termi
nation throughout. Element is sus
pended in a special shock absorbing 
compound. Dale Products, Inc., Co
lumbus, Neb.
Circle 215 on Inquiry Card, page 97

METAL FILM RESISTORS
Molded metal film resistors are 

available. The line has been increased 
to include 5 sizes—14. *4, 1 and 2
watts. They offer high stability with 
low and controllable temperature co
efficients, and will withstand full load 
at 125’C ambient. Units have a me
tallic resistive film firmly bonded to a 
specially compounded ceramic core. 
Intended for applications where high 
reliability is necessary, and a low con- 

a thermo-oven, which accommodates 
an HC-6/U crystal holder, and an 
oven control amplifier—both mounted 
on a 3in. H standard 19 in. relay
rack panel, but with sub-assembly 
packaging arrangements available as 
needed. The oven is usable over the 
military environmental temperature 
range. Manson Labs., Inc., Dept. G, 
P. O. Box 594, 207 Greenwich Ave., 
Stamford, Conn.
Circle 217 on Inquiry Card, page 97

SEALED RELAYS
A new hermetically sealed relay no 

bigger than a postage stamp is avail
able. The Type F Relay is designed 
to fill the demand for a smaller, 
lighter relay stalwart enough to with
stand extremes of temperature, heavy 
shock and vibration, yet fast and 
more than moderately sensitive. Rated 
for ambient temperatures from — 65°v 
to 4-125°C, it is tested for shock of 
50 Gs for 11 msecs. Pickup time is

analog current or voltage output to 
drive a galvanometer or potentiome
ter strip chart recorder or to provide 
a servo control. Hewlett-Packard Co., 
275 Page Mill Rd., Palo Alto, Calif.
Circle 214 on Inquiry Card, page 97 

trolled temperature coefficient is re
quired. Also, for applications of low 
inductance and/or shunt capacitance. 
International Resistance Co.. 401 N.
Broad St., Phila. 8, Pa.
Circle 216 on Inquiry Card, page 97

3.5 msecs. nominal; drop-out time 1.5 
msecs. nominal. Contact rating is for 
3 a. resistive at 28 vdc or 115 vac. 
C. P. Clare & Co., 4101 Pratt Blvd., 
Chicago 45, Ill.
Circle 218 on Inquiry Card, page 97
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WHO IS BORG? New
George W. Borg, who founded this 
corporation, is the “Mr. Clutch” who 
started with Borg & Beck. He then 
helped organize the Borg-Warner 
Corporation of which he became 
president. Later he served as chair
man of the board until he resigned 
to devote his full attention to The 
George W. Borg Corporation.

THE GEORGE W. BORG CORPORATION

BORG PRODUCTS 
DIVISION

1_____
BORG FABRICS 

DIVISION

BORG EQUIPMENT 
DIVISION

The George W. Borg Corporation is 
comprised of three divisions
• Borg Product« Division

Manufactures automotive clocks.
• Borg Fabrics Division

Manufactures deep-pile fabrics 
best known of this line is the 
fashionable “Borgana” fabric.

• Borg Equipment Division
Manufactures Micropots (preci
sion potentiometers), Microdials 
(precision turn-counting dials), 
instrument motors, frequency 
standards, aircraft navigational 
instruments and components for 
systems.

HOW BORG 
EQUIPMENT DIVISION 
CAN HELP YOU . . .

Borg’s Iiackground of experience will 
save you time and money by helping 
you solve design and production prob
lems of electronic components. Whether 
you are faced with a special problem 
or interested in a standard component, 
call Borg Equipment Division for an 
economically sound solution. Write 
today for catalog BED-A56.

BORG EQUIPMENT DIVISION 
THE GEORGE W. BORG CORPORATIOH 

JANESVILLE. WISCONSIN

I ¡Products

REFLEX KLYSTRON
New reflex klystron features low 

voltage operation over the 8.5-10.5 
kmc band. Type SRX-92 oscillator is 
designed for low hysteresis and high 
thermal stability. Applications in
clude local oscillator in microwave re

ceivers and spectrum analyzers, sig
nal source in radar test sets, and low 
power oscillator for microwave bench 
work. Using electrode voltages under 
300v, it produces 20 mw minimum 
output. Minimum bandwith of elec
tronic modes is 35 me. The 2000 me 
range is covered in 5 turns of the 
tube’s single-screw integral tuner. 
Sperry Gyroscope Co., Great Neck, 
N. Y.
Circle 227 on Inquiry Card, page 97

C-R TUBES
Known as EIA Type 5BGP— 

(T51P) and 5BHP—(T54P), the 
tubes have 5 in. flat round faceplates, 
employ both electrostatic focus and 
deflection, and incorporate post ac-

celeration by use of a spiral band re
sistance winding which extends from 
tube faces to the vicinity of the de
flection plates. They are completely 
interchangeable with the T51P and 
T54P. Type 5BGP—is 17*6 in. over
all length, while Type 5BHP—is 18l4 
in. Both tubes available with Pl, P2, 
P7 or Pll fluorescent screens. Elec
tronic Tube Corp., 1200 E. Mermaid 
Lane, Philadelphia 18, Pa.
Circle 228 on Inquiry Card, page 97

HIGH ACCURACY SYNCHRO
The development of n high accuracy 

synchro component having a maxi
mum error from electrical zero of 
only it half minute has been an
nounced. A resolver type unit, this 
synchro is capable of functioning as 

a 4-wire control transmitter, control 
differential transmitter, or control 
transformer which when used in a 
4-wire string to form a typical data 
transmission system, holds overall 
system error to less than one minute 
from electrical zero. The unit may 
also be modified for operation at 
either 4000 or 10,000 cps. Kearfott 
Co., Inc., 1378 Main Ave., Clifton, 
N. J.
Circle 229 on Inquiry Card, page 97

MICA CAPACITORS
High-quality silvered-mica sheets, 

the same material as is used in the 
0.1% Type 1409 Standard Capacitors, 
are now used in Type 505 Capacitors. 
Although using the same construction 

as the standard capacitors, the Type 
505's are adjusted to ±0.5% and are 
packaged in a less-expensive case. 
They are available in a 1-2-5 series 
extending from 100 u.j.f to 0.5uf. They 
are housed in low-loss molded-phenolic 
cases and are equipped with both 
screw- and lug-type terminals and 
mounting flanges. General Radio Co., 
275 Massachusetts Ave., Cambridge 
39, Mass.
Circle 230 on Inquiry Card, page 97
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THERE’S A 
BORG MICROPOT, 
TO MEET YOUR EXACT 
SPECIFICATIONS!

BORG MICROPOTS...
the Ultimate in Multi-Turn Precision Potentiometers

1100 Series 
MICROPOTS

990 Series 
Trimming 
MICROPOTS

Small in size, lightweight, rugged and 
dependable. Three types of terminals 
. . . printed circuit, solder lugs or in
sulated wire leads.

Borg offers a complete line of high-precision, linear potentiometers 
called MICROPOTS. Precision is Borg’s business . . . that's why 
MICROPOTS offer so many exclusive advantages. Superior design and 
production methods make Borg MICROPOTS available in any quantity. 
Write today for the name of your nearest Borg Jobber or "Tech-Rep.”

A precision MICROPOT that offers 
your products a price advantage in 
today's competitive markets. Lug or 
lead type terminals. Accurate . . . 
dependable .. . long lived.

900 Series 
MICROPOTS 205 Series 

MICROPOTS
Standard ten-turn and three-turn 
models to fit most special design needs. 
Extremely accurate and dependable 
under adverse environmental con
ditions including severe vibration 
and shock.

WRITE FOR COMPLETE ENGINEERING DATA • CATALOG BED-A56

A quality MICROPOT. Designed for 
both military and commercial appli
cations. Proven in many different 
mobile and stationary types of elec
tronic circuitry.

BORG EQUIPMENT DI VISION ißORG
THE GEORGE W. BORG CORPORATION vunu

JAN (SVILII, WISCONSIN motors^ 
MICROPOTS 
MICRODIALS
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save valuable 
engineering time
heath Electronic Analog Computer Kit

In the college classroom, or "on 

the job'' in industry, the Heathkit 

Analog Computer solves physical 

or mechanical problems by 

electronic simulation

of conditions Full kit »94522

New
| Products

OPTICAL INSTRUMENTS
A Swiss perfected optical precision 

unit was created for economical in
spection methods in research and 
quality control. It combines into a 
portable housing, a microscope, pro
jector, comparator and camera. Ac-

This advanced “slide-rule" is a highly accurate device that 
permits engineering or research personnel to simulate equations or 
physical problems electronically, and save many hours of involved 
calculation.

Ideal for industry, research, or instructional demonstrations. 
Incorporates such features as:

• 30 coefficient potentiometers, each capable of being set with extreme accuracy.
• 15 amplifiers using etched-metal circuit boards for quick assembly and stable 

operation.
• A nulling meter for accurate setting of computer voltages.
• A unique patch-board panel which enables the operator to “see" his computer 

block layout.

Because it is a kit, and you, yourself, supply the labor, you can now 
afford this instrument, which ordinarily might be out of reach eco
nomically. Write for full details today!

save money with heathkits

Now for the first time, the cost of this highly accurate, time and 
work-saving computer need not rule out its use—-You assemble it 
yourself and save hundreds of dollars.

cent is on rapid interchange of choice 
optics and photographic equipment. 
Any image previously projected on 
the screen in the magnification range 
7x to 2000x may instantly be photo
recorded with either the Graflox back 
or Polaroid Land back. Micro pic
tures may be seen on an effective 7 in. 
ground glass screen and through the 
eye piece. Alfred Hofmann & Co., 629 
59th St., West New York, N. J.
Circle 231 on Inquiry Card, page 97

RECORDING HEADS
A new, all metal, 20 channel uni

versal recording head has been added 
to the GTW line. Unit can be used 
to record 20 channels of audio or digi
tal information on a 1 inch tape. All 
metal construction assures longer life 
and eliminates tape oxide build up. 
The new unit incorporates higher efli-

FREE CATALOG also available describ
ing test equipment, ham gear, and hi-fi 
equipment in kit form. Write for your 
copy today!

Get the complete computer 
story from this four-page 
folder, available free)

ciency design, precision lapped gap 
and full shielding between channels. 
General Transistor Western Corp., 
6110 Venice Blvd., Los Angeles 34, 
Calif.
Circle 232 on Inquiry Card, page 97

HEATH COMPANY
A Subsidiary of Daystrom Inc. 

BENTON HARBOR 37. MICH L

edcresi

c »t/ A

state
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New Xenon-filled Westinghouse THYRATRON 
TUBES fit 90% of new equipment needs!

Compact new design saves space, gives 
superior performance and uniform quality!
For motor controls, firing ignitrons, inverter service or any 
other new industrial or military equipment need—you’ll find 
new Westinghouse Thyratrons the most advanced you can 
use. They meet NEMA and EI A specifications for control 
applications and have the following characteristics:

• 12 to 1 peak to average anode current rating.
• 1,500 volt forward and inverse voltage rating.
• 15 second averaging time.
• Operate in broad ambient temperature limits 

(-55° to 70°C)
• Fast cathode heating time.
• Small compact construction.

To see how Westinghouse Thyratrons can fill your de
sign requirements, write today for detailed data. West
inghouse engineers will be glad to consult with you, if 
you wish. Sample orders available for immediate shipment.

• ■ ■ CLIP AND MAIL COUPON NOW ■■

COMMERCIAL ENG. DEPT., ELECTRONIC TURE DIV.
WESTINGHOUSE ELECTRIC CORP. Elmira, N. Y.

YOU CAN BE SURE...IF ITS

Westinghouse
Electronic Tub* Division Elmira, N.Y.

I
Please send me full information on the following Thyratron 
Tube (s):

—WL5877 —WL5878 —WL5796

NAME.

TITLE.

COMPANY

ADDRESS

ELECTRONIC INDUSTRIES February 1958 Circle 74 on Inquiry Card, page 97



What Moves Engineers?
By A. S. KAPLAN
Petrik & Stephenson Ado. Agency

The number of specialists coming into engineering 
fields at this time is small even for normal industry 
growth conditions. There are a number of reasons for 
this sharp off-balance supply and demand picture. 
Basically, however, there are three:

First: The college-age group is small due to the 
predepression birth rates of the 1930’s. This year’s 
engineering graduates number about 34,000. Im
mediate use of this total is curtailed by an estimated 
11,000 engineers committed to military duty upon 
graduation, leaving only approximately 23,000 engi
neers to bridge the gap. Best estimates place the 
need at 58,000 new engineers annually.

Second: Because of the lack of industry (as well as 
general) foresight as to future industry needs, plus 
“bad advice” a few years back (to prospective 
students) helped strengthen the already prevalent con
cept that engineering “was not the field to be in.”

Third: Going deep into the root of this problem we 
find the ultimate solution for the industry over the 
long pull will be in our educational setup. This is 
an all-inclusive undertaking that is gradually being 
remedied. According to a recent survey, engineering

Following were the motivation factors in order of im

portance:

To the Engineers:

2.

3.

5.
6.
7.

Greater Responsibility—27% 

Geographical Consideration—19% 

Opportunity for Advanced Study—6% 

Work for Larger Company—6% 

Work for Smaller Company—5% 
Company Reputation and Policy—3%

To the Companies:

2.

3.

4.

(their view of why an engineer seeks a new job): 

Greater Responsibility—29% 

Geographical Consideration—18%

Interesting Type of Work—9%

5. Work for Smaller Company—9%

6. Opportunity for Advanced Study—8%

7. Company Reputation and Policy—6%

8. Work for Larger Company—3%

enrollments in technical schools rose between the 
years 1951 and 1955 from 166,000 to 243,000. This 
is a good start, but for all present intents and pur
poses, just a start.

The current out of balance situation on supply and 
demand of specialists in the electronics and nucleonics 
and allied fields poses special problems in the recruit
ment of engineers and technicians.

“Recruitment" is really no longer the right word 
(Continued on page 138)

end MELT COMPOUNDS 
AT LOW COST

with J N E 
< PLUGS
d AND

i * • a a * S-306-ABJones Series 300 Illustrated. Socket w th 
p KU rrr Small Plugs I Sockets for 1001 Angl. Brockers.
r 306-s.vr Uses. Cap or panel mount,ng.

Plug Cable Clamp 
in Cap

• Knife-switch socket con

tacts phosphor bronze, cad

mium plated.

* Bar type Plug contacts 

brass, cadmium plated, with 

cross section of 5/32" by 

3/64".

• Installation molded bake

lite.

* All Plugs and Sockets po

larized.

* Metal Caps, with formed 

fibre linings.

• Made in 2 to 33 contacts.

• For 45 volts, 5 amperes. 
Efficient at much higher rat

ings where circuit character

istics permit.

This Sia-Warm compound 
melter, model Y, with se
lective temperature con
trol, heated gate valve and 
power driven agitator 
makes simple work of 
melting a wide variety of 
industrial compounds 
economically, uniformly, 
dependably.

Capacities from 5 to 
2000 gal. Voltages to 550-v. 
Widely used and pre
ferred because of its high 
efficiency in heating critical 
materials without burning 
and also without leaving 
cold unheated lumps to 
clog outlet.

Ask for complete cata
log literature today on this 
and on other Sta-Warm 
melting equipment. No 
obligation.

iaWaim
Ask for Jones Catalog No. 2I showing complete line of Electrical Con
necting Devices. Plugs, Sockets. Terminal Strips. Write or wire today.

Circle 92 on Inquiry Card, page 97

132

"If You Can Wrap 
• String Around 
It. Su-Warm Can

222 N. CHESTNUT ST., RAVENNA, OHIO 

SabtWiary af ABRASIVE * METAL PRODUCTS CO.

Circle 93 on Inquiry Card, page 97
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Industry AUGATSNews
NEW TRANSISTOR CLIPS

Circle 76 on Inquiry Card, page 97F Randall

been named to

Wisenbaker ha: been named

Raytheon

SPECIFICATIONS

Joseph l‘. Baker has joined Mag
Research Corp. National

133Circle 77 on Inquiry Card, page 97ELECTRONIC INDUSTRIES 1958

Manager of the Military Operati 
Dept, at A. B. Du Mont Labs., Inc

Robert ('. Bickel has been promoted 
to the position of Sales Manager of 
Andrew Corp.

Marketing for Research and Devel 
opnient for Eitel-McCullough, Inc.

Manager. Mr. Baker formerly

Missile Systems 
Mfg. Co. *

netic
Sales

A strong, durable, yet flexible 
shielded cover can be applied in 
minutes. With Shielded Zipper
tubing a manufacturer can create 
his own shielded cable at a frac
tion of the cost and approximately 
1/10 of the delivery time. The nor
mal time and labor spent in en
casing cables and wire harnesses 
can be reduced by as much as 90ri. 
No special equipment necessary.

been elected 
of manufac-

Three ranges el shielding 
available; light-aluminum 
mediumlead, heavy duty- 
magnetic fail.

Calars
Gray. Other colors 
available on special 
order.

Assistant Director

Frank Randall has been appointed 
to the position of President of Am- 
perex Electronic Corp.

Samuel B Fishbeni 
the duties of Assistant

31 PERRY AVENUE • ATTLEBORO, MASS

Russell M. Alston has 
Vice President in charge 
turing for Conrac, Inc.

Albert .1 Marcher has joined Cie- 
vite Transistor Products as Produc
tion Manager. Mr. Harcher was for
merly associated with CBS-Hytron.

Assistant Division Manager of the

Sylvan E. Branklin is now Manager 
of the Industrial Reactor Develop
ment Group of Control, a division of 
Magnetics, Inc.

has assumed
General Sales

Percy L. Spencer has been elected 
Senior Vice President of Raytheon 
Manufacturing Co. He will continue 
as Manager of the Microwave and 
Power Tube Div.

I Continued on page 134)

Robert P. Crago, Dir. of Eng. of the 
Military Products Div. of IBM, has 
been named Outstanding Young Elec
trical Engineer of 1957 by Eta Kappa 
Nu Assoc. Honorable mention to Dr. 
Walter R Beam, Mgr. of Microwave 
Advanced Development, RCA, and 
Glenn W Stagg, Sr. Engr.. American 
Gas and Electric Corp.

headed magnetic amplifier sales for 
Westinghouse Electric Corp.

FEATURES:
• Pure metal foil now laminated to the inner surface of 

Zippertubing for immediate shielded cable.
• Shielded cable at a fraction of the cost of the conven

tional tin-copper shielding, plus outer jacket.
• Permits emergency and maintenance repair modifications 

in the field.
• Both high 1 low frequencies are shielded up to six 

gausses with attenuation result up to 1200:1 at 250MC.
• Offered with overlap construction for 100% coverage 

protection.
• May be stored in flat form with sizes from Vs" I D. up.

Augat Brothers have developed a new 
line of clips for the retention of transistors, 
crystals, diodes, etc.

Now available in all standard sizes, they 
are the answer to the engineers’ layout 
problems in regards to shock and vibration. 
Made of either 1065 spring steel or 25 alloy 
beryllium copper to retain shape, a mini
mum of clamping action is lost in use.

If your requirements are not listed in our 
catalog, write us for information on clips 
made to your specifications.

NOT POSSIBLE
instant construction of Shielded c

Put-Up:
Available in 25 to 300 
foot rolls. Longer 
lengths available upon 
specification.

Sizes:
I.D. up. In 

increments of Mi".

Wall Thickness'
.020, .040. .060 AWG

Material
Plastic saturated fibei 
glass backed material 
laminated to various 
metal foils.

NEW! SHIELDED

752 So San Pedro Street, Los Angeles 14 Calif . Michigan 0831



Industry
NOTICE NewsTO SUBSCRIBERS

A change of address

Please notify the Circula-

Chestnut & 56th Sts., Phila William
delphia 39.

showing exactly how it

Manufacturing Manager for the Sy
enable us to put the change of Beekman Instrument:tents

into effect with a minimum

tify your local postmaster

THE PUBLISHER ASKS Raymond Marcel Gut Boucher ha:
as headjoined Guitón Industrie:

research program on the R T Silberman

|. F DegeiR M C Boucher

truments Inc.Degen was formerly Man

ELECTRONIC INDUSTRIES134

ELECTRONIC 
INDUSTRIES

effects of ultrasonic energy in air. Mr 
Boucher was formerly a scientific con 
suitant to the French Air Ministry.

ufacturing Superintendent for I.B.M 
Corp, at its Poughkeepsie plant.

Chestnut X 56th Sts.

Philadelphia 39, Pa.

as possible. Include, if you

the magazine w rapper

Joseph F. Degen is the new Vice 
President in charge of manufactur
ing for Weston Electrical Instrument

now addressed. This will

Charles W Carmody has been ap
pointed to the new position of As
sistant Director of the Office of Air 
Traffic Control, Civil Aeronautics Ad
ministration.

tion Department, ELEC

Vincent \. Van Praag has become 
Director of Marketing for Packard
Bell Computer Corp.

can, the imprinted strip on

Robert G. Marchisio becomes Vice
President and General Manager of 
semiconductor operations and Michael 
Callahan, Vice-President and General 
Manager of receiving tube operations 
with the separation of activities of 
CBS-Hytron.

Walter Landry has joined Elec
tronic Communications, Inc. as Di
rector of Quality Control. Mr. Landry 
previously served as a Quality Control 
executive with Hughes Aircraft Co.

quires four weeks notice.

James F. Toole will now serve 
Treasurer and Charles Ondrick 
Controller for Sperry Rand Corp.

TRONIC INDUSTRIES.

Sales Manager of Philco Corp’ 
cessory Division.

of delay. Also, please no-
Dr. Ernst Steinhoff has assumed the 

duties of Associate Technical Director 
at Aerophysics Development Corp.

Superintendent of the American Dis 
trict Telegraph Co. will now serve as 
Assistant Director of the Communica 
tions Div. of the Business and De 
fense Services Administration.

Walter W Finke has been elected 
Vice President of Minneapolis-Honey
well Regulator Co. Mr. Finke con
tinues as President of Datamatic.

II. Steven Berck has been named 
Manager of Distributor and Export 
Sales of Motorola’s Semiconductor 
Div. Joseph \ (.entile is now Man
ager of Marketing Administration.

Beverly Paxson has joined Donner 
Scientific Co. and has been placed in 
charge of computer applications. Mrs. 
Paxson joins Donner after serving 
with the computer group of Beckman 
Instruments.

William J. Nagy

Benedict V. K. French has been ap 
pointed Sales Engineer of Circuit In-

Maj. Gen. \lbert Boyd. ISAF 
(Ret.), has joined Westinghouse Elec
tric Corp, as Consultant and Advisor

a favor from you who are 
users of our Annual June 
Directory issue. If you’re 
one of the many who pre
fer the ELECTRONIC IN
DUSTRIES’ directory issue 
to similar product-finding 
guides of other publishers, 
will you write and tell us 
why you prefer ours? Your 
letter will be shown to ad
vertising men all over the 
United States. Your testi
monial is as important to 
us as a sports or show busi
ness celebrity’s would be to 
a consumer product. Can 
you spare a minute to write 
us a few* lines?

Gerald R. Sauer will now serve a
a newly created position of Manager 
"Sage” Powerhouse Operation foi 
Radio Corporation of America a’ 
Topsham. Maine.

John W Haanstra has been named 
Assistant Manager of Product Devel
opment in charge of all development 
programs and International Business 
Machines Corp.

Donald S. Parris is now Director 
Electronics Division, Business am 
Defense Services Administration.

Charles M. Heiden has assumed the 
duties of Manager of the Research 
Application Dept, at the General Elec
tric Research Laboratory.

R. T. Silberman will now serve a 
President of Kin Tel Div.. Cohu Elee 
tronics, Inc.



Voltage Stabilizers........

Input 
190/208/230 
«olts - IO’- 

Output 
54 to 77 »oils. 

10 amp.

or Filament Transformers

SonBlastîr
Input 200/220/240 

volts ; Output 6.3 
volts. 600 amps.

WILL DESIGN TO YOUR 
PERFORMANCE REQUIREMENTS
When performance and dependability are the most 
significantly important factors in your requirements, 
your best source of supply is Acme Electric. Send your 
prints and outline of application performance for 
confidential review and quotation.

ACME ELECTRIC CORPORATION
092 WATER STREET • CUBA, NEW YORK

NOW! Immediate 
delivery on low-cost 
ultrasonic cleaning 
equipment you can afford!
Prices start at only $17500— 
witn a full two-year warranty

Series 600

Now. thanks to Narda’s mass production techniques, you can get top 
ultrasonic cleaning equipment with a full two year guarantee, at the lowest 
prices in the industry! What's more. Narda's SonBlasters are available now 
— off-the-shelf — for immediate delivery! Here's your opportunity to start 
saving immediately on labor, chemicals and floor space — not to mention 
improved cleaning with fewer rejects.

Simply plug this new Narda SonBlaster into any 115 VAC outlet — fill 
the tank with the cleaning solution of your choice and flip the switch. In 
seconds, you are cleaning everything from hot lab apparatus to medical 
instruments, optical and technical glassware to clocks and timing mechan
isms. electronic components and semiconductors to motors, relays and 
bearings. In short, you will clean ’most any mechanical, electrical, electronic 
or horological part or assembly you can think of—and clean it faster, better 
and cheaper. In addition. Narda SonBlasters are ideal for brightening, 
polishing, decontaminating, sterilizing, pickling, and plating; emulsifying, 
mixing, impregnating, degassing, and other chemical process applications.

Write for more details now, and we ll include a free questionnaire to 
help determine the precise model you need.

Narda SonBlasters —a complete line of production-size units with the quality, power, 
performance, capacity and appearance of cleaners selling up to 
three times the price. From $175 to $1200.

Fill out and mail for full

SPECIFICATIONS
Inside tank dimensions: Model 
NT 6021 9U" I. 6" h, 5" w one 
gallon capacity; stainless steel. 
Generator: 10" I. BW h. 8MT «1 
115 V AC; Selector switch for 
alternating between two tanks.
Complete unit is portable and 
compact.

NARDA ULTRASONICS CORP 
Herricks Road, Mineola, L. I , N. Y.
Dept El-2

Please send me more information 
about Senes 600 SonBlasters

Nam«_______________

Organization ___ ;__

Address___________________________

City_____________ Zone___ State_____  

the narda ultrasonics corporatio
HERRICKS ROAD, MINEOLA. 1. I„ N. Y.

. . Subsidiary of The Narda Microwave Corporation

Circle 100 on Inquiry Card- page 97 Circle 101 on Inquiry Card, page 97
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BOARDMASTER VISUAL CONTROL

THE PUBLISHER ASKS

band video transformers to meet pi

ELECTRONIC INDUSTRIES136

trois 
nolic 
sides.

■fr Gives Graphic Picture— 

Money. Prevents Errors 

fr Simple to operate — ' 
Cards. Snap in Grooves

fr Ideal for Production. 
Scheduling Sales. Etc

fr Made ol Metal Compact and Attractive 
Over 200,000 in Use

Chestnut * 54th Sts Philadelphia 3* Pa

have screwdriver-slotted phe- 
shafts adjustable from both 
Available with terminals either

ling equipment efficiency. They 
supplied with solder terminals 
meet all applicable Mil-Specs.
will design and develop wide

How To Get Things Done 
Better And Faster

ticular applications. Each trans
former prototype is accompanied by n 
comprehensive laboratory report. ESC 
Corp., 534 Bergen Blvd., Palisades 
Park, N. J.
Circle 238 on Inquiry Card, page 97

55 West 42nd Street • New Vorb 36 N T 
Circle 80 on Inquiry Card, page 97

a favor from you who are 
users of our Annual June 
Directory issue. If you’re 
one of the many who pre
fer the ELECTRONIC IN
DUSTRIES’ directory is
sue to similar product-find
ing guides of other publish
ers, will you write and tell 
us why you prefer ours? 
Your letter will be shown 
to advertising men all over 
the United States. Your 
testimonial is as important 
to us as a sports or show 
business celebrity’s would 
be to a consumer product. 
Can you spare a minute to 
write us a few lines?

GAIN SET
A complete system for making pre

cise measurements of gain or loss of 
near-zero up to 80 db in components 
or systems has been announced. 
Known as the Gain Set, this system 
consists of four basic components: a

PLUG-IN RESISTORS
New 2- and 3-unit side-by-side va

riable resistors equipped with plug-in 
mounting brackets have been an
nounced. Available in twelve basic 
types, each with 17 shaft lengths, for 
TV receivers and other electronic as
semblies. Printed wiring terminals 
and sturdy snap-in metal mounting 
brackets provide firm support for the 
multiple control assemblies. All con-

pre-amplifier unit, an attenuator, an 
amplifier-detector, and a power sup
ply. These components are placed on 
separate relay rack panels so that the 
user can assemble and connect them 
in whatever arrangement best suits 
his needs. All components are avail
able either separately or as a com
plete system. Kay Electric Co., Dept. 
EI, Maple Ave., Pinebrook, N. J.
Circle 237 on Inquiry Card, page 97

Full price $4950 with card«

H
""| 24-PAGE BOOKLET NO

Without Obligation

Write for Your Copy Today

GRAPHIC SYSTEMS

parallel or perpendicular to shafts. 
Stackpole Carbon Co., St. Marys, Pa.
Circle 236 on Inquiry Card, page 97

LIGHTWEIGHT DIMMERS
New light-dimmer variable voltage 

power transformers produced are ap
proximately 11 third lighter and 
smaller than customary, owing to alu
minum cases and advanced design. 
Mounted with a calibrated dial that

VIDEO TRANSFORMERS
The availability of new wide band 

video transformers has been an
nounced. These subminiature units of 
wide bandwith (50 cps to 8.0 me I are 
used for creating economy and in-

eliminates guesswork, switch locks in 
at each voltage calibration. Tested 
and qualified to Mil Specs., the new 
Series is constructed of smokeless 
materials and will take a heavy over
load. Available in ratings from 2 to 
12 a., 28 v. at 400 cps. input, 0 to 28 v. 
out in ten calibrated steps. Osborne 
Electronic Corp., 712 S. E. Hawthorne 
Blvd., Portland, Ore.
Circle 23S on Inquiry Card, page 97
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Thermal Runaway
(Continued front page 80 i

a value which is undoubtedly lower than the manu
facturer’s rating for collector voltage.
Unfortunately, bias stabilization methods by means 

of linear resistors will not do too much good with 
class B circuits, since the ac gain is reduced whenever 
the de bias is stabilized. Unless bypass condensers 
are used (which is done with class A circuits) this 
decrease in power gain will be intolerable. Con
densers of course can’t in general be used for class 
B circuits because they will be too sluggish charging 
and discharging between signal and no-signal con
ditions.

Even in class A circuits, the factors which lead 
to good stability often reduce power gain, maximum 
power output, etc. When other design considerations 
besides stability are important, such as power gain, 
input and or output impedances, allowable distortion, 
etc., a compromise must be made. For power stages 
often no suitable compromise can be found. This 
means the circuit designer will be forced to turn to 
other means of preventing runaway than those cov
ered above.

A REPRINT 

of this article can be obtained by writing on company letterhead to 

The Editor

ELECTRONIC INDUSTRIES • Chestnut & 56th Sts., Phila . Pa

For class A circuits several "tricks” for insuring 
stability exist. One. early advocated by Shea.4 in
volves the use of one transistor’s collector current 
to bias another transistor—thus forcing the two tran
sistors to have the same de quiescent current. Another 
"trick’’ involves the use of negative feedback at de 
around the final stage and one or two others preced
ing it. The feedback circuit is made to block the ac 
signal of interest.

Another is to mount the previous, direct-coupled 
stage near the output stage to get a thermal coupling 
effect. This will tend to stabilize the collector cur
rent of the second stage. This trick, unlike the other 
two. will work also for class B circuits.

Other class B tricks, outside the scope of this ar
ticle. include use of varistors, diodes, or thermistors. 
In cases like this the preceding analysis does not 
hold, and the criteria for runaway prevention will 
be different, although the general principles of which 
quantities to keep small will be unchanged.

Whenever maximum power output under varying 
conditions of temperature and transistor interchange
ability is desired, precautions have to be taken not 
only to maintain the bias point but to prevent thermal 
runaway.

Reference*
1 VV W Gartner. "Temperature Dependence of Junction 

Transistor Parameters." Proc I.R.E ¡5. 662 (May 1957 >.
2. C-T Sah, R. N. Noyce, and W. Shockley. “Carrier Genera

tion and Recombination in P-N Junctions and P-N Junction 
Characteristics." Proc. IR E. IS. 1228 (Sept. 1957).

3 P. Penfield, Jr., "Transistor Bias Stabilization." Audio, 
May 1956 and July 1956.

4. R. F. Shea, "Principles of Transistor Circuits.” Wiley. 
New York. 1953, Chapter 6, and R. F Shea. "Transistor Audio 
Amplifiers," Wiley, New York, 1955, Chapters 3 and 6.
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or 
FRONT 
of panel 
insertion

for use on grounded 
circuit*. Available 

with binding »crew 
or »oldermg terminal

DIALCO’* expanded line of sub-miniature lights conform 
to all applicable Mil Specs. Use T-1% midget incandescent 
lamps—1.3 to 28 V. Spring mounted Lens-with-Message 
is readily positioned after installation ... Mount from back 
of panel in 15/32” clearance hole; or from front of panel 
in 17/32” hole ... 7 lens colors ... Shown approx, actual 
size (top to bottom) : No. 134-3830-375-6 ... No. 101-3830- 
951... No. 101-5030-951 ...No. 109-3830-111... No. 111- 
3830-111 ...No. 107-1930-951.

Complete details in Brochures L-156 A and L-157.
SAMPLES ON REQUEST —AT ONCE —NO CHARGE

PANEL SPACE LIMITED? SPECIFY

•) 2-Terminal
Sub-Miniature 
Pilot Lights
COMPACT
RUGGED
OMNIDIRECTIONAL
PLASTIC DOMES
COMPLETELY 
INSULATED

Also available 
with Taper-Tab 
quick-conned 
terminals

BACK 
of panel 
insertion

Also ---------------- -- ----------

1 -Terminal 
Pilot Lights

Foremost Mjnut icturer ot PF r LiÉhts

DIBLIGHT
CORPORATION

50 STEWART AVE BROOKLYN 37, N Y • HYacinth 7-7600

DIALIGHT CORP.. SO Stewart Ava.. Brooklyn 37 N Y.

Nome 
Compon, 
Address

Position

□ Send brochures on Sub-Miniatur.« □ □ Catalogues
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(Continued from page 132)
. . . it connotes selection of people from existing labor 
pools (viz., colleges and universities and normal 
transient pool). There are no longer labor pools of 
and kind. The demand is so great and the competi
tion so keen that there isn’t even a 5-minute period 
between sheepskin and slide rule. As for a transient 
pool, it is nonexistent except by compulsion. So, to
day we have to think in terms of “motivation,” not 
“recruitment,” of engineers.

Motivation better defines what needs to be done. 
The connotation here is to “move” engineers from 
whatever their present situation happens to be by 
means of a “selling process.”

It is this selling process that has been almost

needs. Results cannot be too long in forthcoming.
You cannot, through the mechanical devices of big 

space ads, shouting headlines, pretty pictures, sand
bag engineers into moving in your direction. You’ve 
got to motivate ’em, not recruit ’em. The difference 
between the two is the major premise. The key word
is "benefit.” The engineer must be made aware 
real benefit in his favor—if there is none, he 
not budge.

The statement that “Engineers are people” is

of a 
will

true

totally neglected 
paradoxically so 
are no different 
Sold! And the

in Recruitment Advertising and 
in view of the fact that engineers 
from anybody else. They Can Be 
same mental processes that move

people to beer, bread, automobiles and new refrigera
tors can move engineers to new jobs.

Quite naturally help wanted classified advertising 
stems originally from the Employment and Personnel 
departments and are simply “Want Ads." This ap
proach in a normal labor market probably would be 
sufficient; however, the situation today is anything 
but normal. The inability to project industry’s engi
neering needs in these most dynamic fields of Elec
tronics and Nucleonics has further complicated the 
job of personnel and employment people. The most 
crying need of personnel people is in filling immediate

. . . and leads us directly into the problem at hand 

. . . what appeals will influence an engineer to leave 
one position to go to another?

A very interesting piece of information is a survey, 
using engineers and engineering companies in the 
Avionics field and could be considered indicative of 
the all-over Engineer Procurement Problem. The sur
vey embraced 18 major Avionics suppliers whose 
employees represent 25 to 40'< of the Avionics indus
try total. Between 8'« and 15r; of the engineers 
questioned quit old jobs to take new ones. Higher 
salary and opportunity for greater responsibility are
the two major reasons why they move. These 
weigh all other factors combined. Geographical
sideration is third.

A simultaneous survey undertaken of

out- 
con-

300

avionics engineers selected at random from the l.R.E. 
Directory. Jointly the companies surveyed employ 
11,700 engineers, lost 1,400. They showed a gain of 
2,300 engineers representing approximately a 24'« 
net increase in the size of their engineering staffs.

3/78^
BEAD CHAIN9
Multi-Swage Parts

aha PRINTED CIRCUIT 
MINIATURE PARTS

Contact pins, terminals, jacks or 
any small tubular parts. Maximum 
y«" diameter x 1%" length.

Send sketch for quotations.

BEAD CHAIN DRIVES
Low-speed positive drives or motion transfer 

... at far less costl

Send for Multi-Swage or 
Bead Chain Drive Catalogs!

the Read chain mfg. co.
201 Mountain Grove St., Bridgeport 5, Conn.
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NewTEMP-R-TAPE®C
.002" thick, 2750 v/m

pressure sensitive TEFLON tape 
For -100 F to 500 F applications

TEMP°R°TAPE C, CHR's newest pressure-sensitive tape, is made of 
ultra-thin, high dielectric, cast Teflon film to which a silicone poly
mer adhesive has been applied. Both pressure-sensitive and thermal 
curing, the adhesive sticks well to any surface over a —100°F to 
500 F (■“70°C to 260'C) temperature range. Providing on easy-to- 
apply, extremely thin, high dielectric insulator (2750 volts/mil), 
TEMP R-TAPE C was designed for and is now being used in the 
manufacture of miniature electronic units to withstand Class H and 
higher temperature requirements. Send for data on TEMP R TAPE C 
ond CHR's other extreme temperature, electrical and mechanical 
pressure-sensitive topes.

CONNECTICUT HARD RUBBER
NEW HAVEN 9 

'du Pont TM.
CONNECTICUT

Circle 83 on Inquiry Card, page 97
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They developed to
operate at elevated temperatures. The
new family includes

NEW AM-100

al and electrical

Meets vibration tests per MIL-E-5272after warm-up

x 1^ in.

ELECTRONIC INDUSTRIES 139Circle 84 on Inquiry Card page 97

has similar physi- 
properties to the

Write Dept, A-765 
Full Information 
and Prices on Ovens

patible with other switching reactors. 
Units range in size from 3% x 3 x

Electronics Division 
Woodside 77, N.Y.

Overall 3' diameter x 5“ high - cylindrical cavity 1 % " 
diameter x 2$i* high.
A complete line of precision Bulova ovens are available 
in quantity, with custom designed units available on request.

volt-ampere ratings of 15, 75. 150 and 
300. These units translate inputs to 
plain logic, then perform switching 
operations for either ac or de loads, 
depending on circuit arrangement. No 
special power supply is required for 
these reactors and they are com

part, rigid unfilled electrical insulat
ing resin suitable for normal applica
tion of impregnation and embedment. 
No. 251—a filled version of No. 250, 
recommended for casting, impregnat
ing and encapsulating applications 
where greater structural strength is

offered in four nominal

Noir Bulova pioneersan entirely new. ultra-simplified means 
of temperature compen*atft5n...the^multi-purpose” AM-100 oven. 
The AM-100 is designed to yield exacting temperature control 
of more than just crystals. Now entire circuits, components 
and/or complete sub-assemblies can be housed in one, low cost 
unit...the highly stable AM-100.
By eliminating costlier, less dependable, heavier and more 
complex temperature compensating factors, hundreds of design 
hours can be saved. ..circuits can be simplified and more 
dependable, and have a far wider operating range.
THE AM-100 FEATURES: Rugged lightweight construction 
(less than 7% oz.); Long life expectancy due to triple insulation 
on heater winding; High stability ♦ .1 °C.; Standard octal 
plug-in (stud mounting available); The unit draws 20 watts on 
initial warm-up, with average dissipation of less than 5 watts

(300 va). Control, div. of Magnetics, 
Inc., Butler, Pa.
Circle 234 on Inquiry Card pag> 97

others, but formulated specifically foi 
«lipping applications. Minnesota Min 
ing and Mfg. Co., !>00 Bush St., St 
Paul 6, Minn.
Circle 233 on Inquiry Card, page 97

EPOXY RESINS
Three new high temperature epoxy 

resins have been added to the “Scotch
cast” brand line of electrical insulat-

SWITCHING REACTORS
Standard line power Switching

Buova
FAMED FOR PRECISION SINCE 1875

Bulova
w o 1 c h compony



A. R. C. CERAMIC INSULATED 
CONNECTORS

Personals
Alfred Grebe is now Chief Engineer 

for Filtors, Inc. He was formerly head 
of research and development.

Alfred A. Crivello is now Project 
Engineer for the Avion Div. of ACF 
Industries, Inc., in the entire field of 
microwave components.

Everett R. Phillips has been ap
pointed Field Engineering Supervisor 
in the Chicago District of the Electro- 
Data Div. of Burroughs Corp., Pasa
dena, Calif.

Saw Minimize Leakage, Save Space
We developed this ceramic-insulated 
connector to obtain performance fea
tures we needed in our airborne com
munications and test equipment. 
Doubly silicone coated, it is virtually 
impervious to extremes of moisture, 
and mechanically stable under heat. 
Eight contact points per pin make for 

AIRCRAFT RADIO CORPORATION 
BOONTON, NEW JERSEY

Circle 85 on Inquiry Card, page 97

low contact resistance. Being of small 
overall dimensions, these connectors 
are space savers. 2, 3. 4, 6, 8, 12 and 
19 contact connectors each are avail
able in threc-key keyway combina
tions to prevent incorrect insertion. 
Design them into your equipment for 
extra dependability. Write for details.

Zeke R. Smith is now Vice-Presi
dent and Director of Engineering for 
Potter & Brumfield, Inc. He will be 
in charge of al! products and appli
cations engineering in their three 
plants located in Princeton ami 
Franklin, Ky„ and I.anconia. N. H.

Z R. Smith R N. Brown

Robert N. Brown has been named 
Vice-President and Director of Engi-A NEW CRYSTAL UNIT WITH EXCEPTIONAL STABILITY AND PRECISION IN RANGE 4 kc TO 3000 kc
neering for the Kearfott Co. 
joined them in 194(5 and has held 
rious engineering posts since.

Randolph F. Hill has been 
pointed Mechanical Engineer

He 
va-

ap- 
and

Mark Steidlitz, Development Engi
neer of the Central Engineering Staff 
of the International Resistance Co.

RANGE A B

4-85 kc

85-150 kc

150-3000 kc

This all-glass vacuum mounted 
crystal unit provides maximum 
stability, with low effective series 

| resistance, in the range between 
4 kc and 3000 kc.

For example, in the range 800 kc to 3000 
kc, stability of 4 parts in 100 million (4x10 8) 
per day can be obtained when used with 
temperature control that holds ±0.1 °C. Un
der these conditions ageing will not exceed 
2 parts in 100 million per day.

Supplied for oven or non-oven operation.

SPECIFY BLILEY BG7 SERIES.

1 '%*'

BLILEY ELECTRIC CO.
UNION STATION BUILDING . ERIE, PA.

Frank Clarke has been named Mili
tary Relations Engineer for the 
Texas Instruments Semiconductor- 
Components Div. with his headquar
ters in Washington, D. C.

Bernard L. Goldwasser has been 
made Supervisor of Process Engineer
ing in the printed circuit department 
of Packard-Bell Electronics Corp.

Robert S. Kinsey is now Director 
of Engineering, Utica Div. of Bendix 
Aviation Corp.

(Jeorge G. Hobert has been ap
pointed to the newly created post of 
Manager, Special Data-Processing 
Equipment Engineering. He was for
merly Associate Director of Engineer
ing for Burroughs Corp.

Martin V. Kiebert, formerly Direc
tor of Electronics for the Miami Ship
building Corp., has joined Datalah, a 
division of Consolidated Electrody
namics Corp, as Proposals Coordi
nator.
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Letters
to the Editor

NEW CTS BOBBINLESS 
PRECISION WIRE FIXED RESISTORS

(Continued from Page 36)

"Zeroing Synchros"
Editor, Electronic Industries:

At the time that this information 
was first prepared, the authors were 
unaware of the existence of any in
dustry-wide or military specifications 
for the zero definitions. For this rea
son we arbitrarily formalized on the 
definitions shown in the article as 
published. Subsequent to submission 
of this information and prior to its 
publication, we discovered that there 
had been several efforts made at 
standardization. Among these were 
the Society of Automotive Engineers 
Specification ARP-461 and various 
Defense Department pamphlets and 
technical manuals.

On the subject of synchros, these 
various publications are in agreement. 
The only corrections necessary to en
ter into agreement with these publi
cations involves the synchro trans
mitter. These corrections are as fol
lows :

Figure 3, interchange SI and S3 
Figure 4. interchange RI and R2 
Paragraph on “Zeroing Synchro

Transmitters"
Towards the end of the paragraph, 

“at true null the scope pattern will 
go into negative phase for the condi
tion mentioned.”

On the subject of resolvers, consid
erable confusion exists. The afore
mentioned publications treat only the 
synchro resolver, a device used in the 
same manner as synchros, but with 
greater accuracy. The zeroing pro
cedure described in the article is for 
a computing resolver and was based 
on a particular manufacturers com
ponent. Subsequent study of the 
mathematical computation involved 
has led us to completely redefine the 
computing resolver and, therefore, its 
zero and the method of obtaining the 
zero. . . ,

Philip L. Hillman and 
Francis J. Galvin 

General Precision Lab. 
Pleasantville, N. Y.

Engineering Students 
Show Small Increase

College students majoring in en
gineering in the United States and 
Territories increased by more than 
20,000 last fall, according to the 
U. S. Office of Education. Enroll
ments totaled 297,077, compared 
with 277,052 a year ago.

The new figures show a climb of 
131,410 in engineering enrollments 
since 1951. That year engineering 
attracted only 165.637 students.

Featuring Unique CTS "Floating" Element 
Small Space Factor • More Stable

New CTS patented winding process 
now permits resistance elements and con
tacts to be firmly embedded in epoxy 
resin, forming a monolithic mass. No 
bobbin or winding form—no wire strain. 
Exceptional Stability — permanent 
change in resistance less than 0.2% un
der most environmental conditions.

Guaranteed Close Tolerance—resistors 
guaranteed to be in tolerance under nor
mal conditions of measurement. Toler
ances down to 0.05% available in 
standard sizes depending upon resist
ance value. Closer tolerances or matched 
multiples available.

Low Inductance and Low Capacitance Characteristics with reproducible uni
form frequency response made possible by new CTS patented winding technique. 
Less than 0.2% resistance change with humidity (MIL-R-93). Less than 0.2% 
resistance change with temperature cycling (MIL-R-93). Withstands extreme 
vibration and shock due to unique construction and encapsulation method. Ex
tremely stable—resistance change with load life or 100% overload (MIL-R-93) 
less than 0.3%. Low temperature coefficient wire available. Offered in rectangular 
or tubular shapes in a wide variety of standard sizes with wattages ranging from 
0.25 to 2.0 and resistances from 0.1 ohms. Special dimensions, tolerances, wattage 
ratings, etc. can be made to your exact specification.

CHICAGO TELEPHONE SUPPLY CORPORATION 
Elkhart, Indiana • Founded 1896
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Receiving Tubes

send for the 
most widely used

ELECTRONIC SUPPLY GUIDE

COMPLETE 4O4-PAGE

1958 CATALOG

Diodet I Tronsitfori 
• Test lnUrum»Rt\ 

• Mattis t Soppliei 
a Relays A Switches 

e *N Cannactars 
Metal Chassis loses 

e KNIGHT Public 
Address Equipt.

Manufacturer«* 
prie«« available en 
quantity purchase«

our 37^ year

your best buying guide to 
the world’s largest stocks of 

ELECTRONIC SUPPLIES FOR INDUSTRY 
Simplify and speed your purchasing of electronic 
supplies and equipment: send your orders to us
for fast shipment from the world’s largest stocksq for fast shipment from the world’s largest i 

9^ of electron tubes (all types and makes), 
v ciatnra toot a net viimon♦ a i qaa mil» mnnat .t

tran
sistors, test instruments (see our money-saving
knight-kits), audio equipment and electronic 
parts. Our expert Industrial supply service saves 
you time, money and effort. Send today for your 
FREE 1958 allied Catalog—your complete Buying 
Guide to quality Electronic Supplies for Industrial 
and Communications use.

TOO N. Westers Ave.. Dept. 1»-M 
Chicago 10, Illinois Send for

FREE 
catalog
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ROCKET TESTING

LA BOL A TOR Y/ P ROD UCT ION

PRECISION
Worm Whnls

RECEIVER

Spur Coor Clutter«

Quodruple Thread Worms

NEW FLYING SUIT

selectivity

ELECTRONIC INDUSTRIES142

Spoetai 
Shopes

measurement 
characteristics,

Spur Ceor 
Clusters

Sensitive Detection of 
Microwave Energy

A life-size dummy checks the new integrated 
flying suit designed by Ihe Martin Co. Para 
chute harness, life preserver, and signal flares 

are integral parts of the suit

Detailed literature is avail 
able on request.

differ- 
power 

A few 
are :

commercial models 
early in 1960.

The first models

That's the story 
of Boehme Fine Pitch 
Precision 
Gears. Hobbed 
to meet requirements 
that include up to W 
x 5" O.D.- 180- 
16D.P. AGMA 
Precision #3. S

DESIGNED 
ENGINEERED

PRODUCED

H. O. Boehme, lnc< 
Designers nnd Mnnuftiaurtn
Communication Equipment fnl iTSl 
Precision Electro-Mechanical HJlIlyj 
Apparatus Since 1917
015 Broadway Now VorR 1O, N.Y.
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Fiery gases stream from a Redstone rocket 
engine as it delivers mere than 75,000 lbs 
of thrust during static test at Rocketdyne s 
Propulsion Field, Laboratory, Los Angeles.

TO RIVAL 
NATURE'S 

PERFECTION

TEST
I INSTRUMENTS

1 345 NEW YORK AVENUE 
Huntington Station, I. |_, N. Y
Circle 89 Inquiry Card, page 97

measurements of the 
ences of r-f and i-f 
levels are required, 
typical applications

. . . and when it conies to 
Boehnie Precision

Manufacturing Facilities

you'll find a whole new con
cept of design and engineering 
skills backed by experienced 
craftsmanship in the production 
of electrical, electro-mechanical 
and electronic products for auto
mation and instrumentation.

The AIL Type 130 Precision 
Test Receiver (30 and 60 Me 
standard units available) is a 
versatile instrument combin
ing a high gain, low-noise 
figure receiver and a second
ary standard of attenuation. It 
can be used wherever accurate

Motorola Announces 
Battery TV Portable

“The first fully transistorized 
battery-operated portable tv set” 
was announced last month by Mo
torola. The target date for the first

in. picture tube and employ 31 
transistors. One of the obstacles 
to mass production of the units is 
the availability of component tran
sistors.

The set will be powered by two 
batteries which can be recharged 
from auto cigarette lighters or ac 
outlet. Operating cost will be in 
the neighborhood of 4 10 cent per 
hour.

noise - figure measurement, 
measuring characteristics of 
directional couplers, calibra
tion of r-f attenuators and

Learn how Boehme can help you 
meet today's competitive de
mands. Send for descriptive 
literature, now — There is no 
obligation.AIRBORNE 

INSTRUMENTS 
LABORATORY



PROFESSIONAL
OPPORTUNITIES

Reporting late developments affecting the employment picture in the Electronic Industries

Design Engineers
Physicists

Development Engineers
Mathematicians Electronic Instructors

Administrative Engineers
Field Engineers

Engineering Writers 
Production Engineers

Increased Missile Work
At Lockheed Aircraft

Missile sales represented 8 per 
cent of Lockheed’s sales in 1957. 
In 1958 missile sales are expected 
to jump to 20 per cent of the gross 
sales, spearheaded by the acceler
ated program on the Navy’s long 
range fleet ballistic missile, the Po
laris.

Lockheed is forecasting a back
log during 1958 of close to the 
$1,300 million total at the end of 
1957.

Total sales in 1958 are estimated 
at $750 million, down from the rec
ord $900 million rung up in 1957.

Chrysler Hiring 
Missile Personnel

Chrysler Corp, plans to add 4.000 

the next year for work on its mis
sile program. The firm is presently 
hiring at a rate of 100 per day.

Approximately 25 per cent of 
those hired will be engineering per
sonnel, 40 per cent qualified techni
cal personnel and the remainder 
will fill both hourly-rated and sal
aried jobs ranging from highly 
skilled to unskilled.

In addition to the 4,000 new em
ployees there will be a considerable 
rise in the payrolls of Chrysler 
sub-contractors working on Red
stone and Jupiter projects. The 
firm deals with some 800 suppliers 
in Michigan and approximately 
1,000 firms in 32 other states.

Average Starting Salaries For College Men As Reported By 205 
Companies

Field
Engineering 
Accounting 
Sales
General Business 

Trainees
Other Fields 6

Number 
Companies 
Reporting

$375 
or 

fess

$376 
to 

$400

$401 
to 

$425

$426 
to 

$450

$451 
to 

$475
162 0 2 8 34 70
120 15 29 40 20 13
107 21 30 24 13 15

110 20 31 34 16 8
53 6 11 10 10 10

$476 
to 

$500
44 

3 
4

Average Starting Salary All Fields
—from "Trends in th» Employment of College ond University Graduates 

Northwestern Univ.

RESERVE AWARD

IT&T Corp, is cited by the Dept, of Defense 
for "outstanding cooperation with the Re
serve Program of the Armed Forces." Hold
ing pennant are Col. W E Jennings. Capt. 
R C. Lawver, IT&T's Maj. Gen. E H. Leavey 
ret.'. Lt Col. D Talley, Maj. Gen. R E Bell. 

RAdm. H. C Perkins. Lt. Cd. W. Nesbitt. 
Maj. S. Spadoni.

Peak Unemployment
New claims for unemployment 

compensation hit a 1957 record of 
550,995 in the week ended Dec. 28. 
1957. This was an increase of 137,- 
400 from the week before.

The Labor Dept.’s Bureau of 
Labor Statistics said the increase 
was “substantially larger’’ than the 
usual year-end increase. The cor
responding week of 1956 showed 
an increase of 50,000 to a total of 
338,970.

"When my neighbor is out of work, 
it's a recession."

"When I'm out of work, it s a de
pression!"

$501 
and 
over

4 
0 
0

1958
$468 
$416 
$412

Average 
Starting 
Salary

0 
0

$408 
$429
$430

1957
$454 
$402 
$398

$393 
$419 
$411

Business ond Industry,"

NBS' Summer Program 
Recruits Scientists

A program which gives students 
an opportunity to become ac
quainted with a Government re
search laboratory during their sum
mer vacation periods is helping the 
National Bureau of Standards to 
meet its increasing demand for 
high-caliber technical graduates. 
Having discovered the advantages 
of a career at the Bureau, 174 of 
1957’s record enrollment are main
taining NBS affiliation: of the 236 
students employed at the Washing
ton laboratories in the past sum
mer, 44 are still on full- or part- 
time duty and 130 who plan to 
return to the Bureau have been 
granted leave without pay to con
tinue their education. One-half of 
the 208 students employed in 1956 
were included in last summer’s pro
gram. Another 57 had remained 
on duty permanently. The pro
gram, inaugurated in 1948, was ex
tended to the NBS laboratories in 
Boulder, Colorado, in 1956, where 
it has already resulted in a num
ber of permanent appointments.

Nearly Half of PhD's 
Attend Public Schools

More than 47% of all who re
ceived doctoral degrees in science 
from 1936-50 had their “under
graduate origins” in public U. S. 
institutions, reports the American 
Assoc, of Land-Grant Colleges and 
State Universities. Land-grants 
and state schools accounted for 
38(7 of this total. The Association 
also reported that a survey of all 
General Electric employees who 
have degrees from 4-year accredit
ed schools shows that land-grant 
and state institutions supplied 47% 
—with Purdue Univ. (723) and 
M.I.T. (625) far in the lead.

FOR MORE INFORMATION . . . 
on positions described in this 
section fill out the convenient 
inquiry cord, page 99.
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ACCURACIES
ON ORDER OF 1 PART

IN 10 MILLION

CAREERS IN STEP WITH THE FUTURE

ELECTRICGENERAL
Circle 503 on Opportunities Inquiry Card, page 99

General Electric 
Guided Missile 
Control Facility 

WS107A-1

If you feel that your special skills and interests 
fit you to work in any of the above areas, why 
not write us in detail? Qualified candidates will 
be invited to visit our facilities to meet with 
technical managers and gain first hand knowl
edge of the living advantages of our locations 
at Syracuse and Utica, N. Y.

GRADUATE EE’S: GENERAL ELECTRIC DISCLOSES HIGH PRIORITY PROGRAM FOR ATLAS

required for portions of G.E.'s 

ICBM ATLAS Guidance System

Delivering an ICBM over a > 5000 mile tra
jectory into the target area demands a 

guidance system of unprecedented accuracy — 
and this is the calibre of the electronic system 
General Electric engineers are creating for 
ATLAS.

But achieving designated accuracies and 
reliabilities in the laboratory is not enough. 
These high standards must be maintained in 
actual operational environments, with virtually 
no interruption or degradation.

GUIDANCE SYSTEM« MANY POSITIONS OPEN IN ELECTRONIC MISSILE TECHNIQUES-

Engineers who join the Missile Guidance Prod
uct Section of G.E. are doing more than hasten
ing development of one of the nation’s most 
urgent programs — guidance for ATLAS. As 
Manager of the Section Richard L. Shetler 
states: “With this job behind us, there will 
remain no significant obstacle to the practical 
guidance and navigation of other space vehicles.”

Write in complete confidence to Mr. E. A. Smith, Room 2-D
MISSILE GUIDANCE PRODUCT SECTION

PROGRAM ACCELERATION OPENS UP 
POSITIONS AT ALL LEVELS IN:

Systems analysis, evaluation & integration
Systems and component reliability
Transistorized circuits! pulse circuitry,

IF-Video circuits
RF and Microwave components & plumbing
Communications control devices
Doppler radar design & development
Digital data processing techniques, data transmis

sion involving D & D of ground-based & 
airborne antennae, transmitters, receivers; 
application of transducers, transponders, etc.

Test operations, including planning, range instru
mentation & test execution; development & 
application of automatic test equipment

ELECTRONIC INDUSTRIES * February 1958



fVHE International Electrotechnical Commission is 
generally known by its initials “I.E.C.” In French it 
called “Commission Electrotechnique Internatio

nale”, abbreviated “C.E.I.”
The object of the Commission is to facilitate the 

co-ordination and unification of national electrotechni
cal standards and to co-ordinate the activities of other 
international organizations in this field.

Any self-governing country desiring to participate 
in the work of the Commission may form a committee 
for its own country and apply for membership of the 
Commission. The committee when it has been accepted 
as a member is known as the “National Committee.”

The National Committees of the I.E.C. are composed 
of representatives of the various technical and scien
tific organizations which deal with questions of electri
cal standardization on the national level. Most of them 
are recognized and supported by their respective 
governments.

There is only one Committee for each country.

The following thirty countries are member

Argentina 
Australia 
Austria 
Belgium

Italy
Japan
Netherlands

Canada 
Czechoslovakia 
Denmark 
Egypt 
Finland 
France

Poland 
Portugal 
Spain 
Sweden 
Switzerland 
Thailand
Union of South Africa

German Federal Republic United Kingdom
Hungary 
India 
Israel

United States of America

Yugoslavia

T<> attain its object the I.E.C. publishes recommend
ations which, as far as possible, express international 
agreement upon the subjects dealt with. Although 
I.E.C. Recommendations are not binding upon the 
member organizations, these latter are strongly recom
mended to follow them when drawing up their national 
specifications, so as to unify all national specifications 
and to facilitate commerce.

Organization
The work of the I.E.C. is carried on by a Council, a 

Committee of Action, a Central Office and Technical 
Committees.

Most of us in the Electronic Industries are thoroughly 

familiar with the roles of such engineering societies as the 

Institute < f Radio Engineers, American Institute of Elec

trical Engineers. Electronic Industries Association, etc. We 

are also familiar with the values of individual participation 

on committees in these societies. Today, with the attention 

now focused on foreign engineering developments, we 

believe that information on an international organization 

that has been engaged in the development of electrotechni

cal standards for over fifty years will be of great interest.
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A Look At

The
International
Electrotechnical
Commission

This 50-year old organiiation coordinates and 
unifies national electrotechnical standards by 
drawing up recommendations upon which the 
National Standards of member countries can 
be based.

The administration of the I.E.C. is carried out by a 
Council composed of:—

1. the President of the I.E.C.;
2. Presidents of National Committees who are ex 

officio Vice-Presidents:
3. the Treasurer;
4. the Secretary.
The Council meets at least once every three years.
Committee of Action: The Committee of Action is 

elected by the Council. It is composed of the President 
of the Commission and 9 Vice-Presidents or their duly 
accredited deputies. The past-President, the Treasurer 
and the Secretary are members ex officio, but without 
vote. Members are elected for a period of 9 years, a 
third being elected at the end of each 3-year period.

The Committee of Action has authority to deal with 
all administrative questions in the interval between the 
meetings of the Council. It takes all decisions which it 
considers necessary to facilitate the operation of the 
technical work of the Commission. It reports all its 
decisions to the Council.

(Continued on page 147)



Lockheed Missile Systems announces new positions in

Here G. D. Schott (right). Flight Controls Department head, discusses computer solutions of control and guidance problems with 
E. V. Stearns (center), inertial Guidance Department head, and J. E. Sherman, Analog Computer Section head.

Circle 50] on Opportunities Inquiry Card, pag<< 99

Few fields equal missile systems flight controls in the need for original thinking. 
The ever-increasing performance of missiles presents problems that grow constantly 
in complexity. At Lockheed, weapon systems programs demand important 
advances in flight controls. Emphasis is on new ideas, new techniques.
Positions are open on the Sunnyvale and Palo Alto staffs for engineers 
possessing strong ability and interest in: Research and development of advanced 
flight control systems for controlling missiles and rockets; system synthesis 
by application of control system feedback techniques; analysis and design of nonlinear 
servo systems; development of transistor and magnetic amplifier techniques in 
the design of advanced flight control systems; analysis and simulation of the dynamic 
performance of the guidance — autopilot — airframe combination; development 
of systems utilizing advanced types of inertial and gyroscopic instruments;
analysis and design of hydraulic servo systems for controlling missiles at high Mach 
numbers; environmental and functional testing of prototype flight control systems.
Inquiries are invited from engineers possessing a high order of ability. 
Address the Research and Development Staff, Sunnyvale 5, California.



Electrotechnical Commission
(Continued from page 145)

Central Office: The Central Office is the permanent 
office which sees to the execution of the decisions of the 
Council and which carries on the work of Secretariat 
of the I.E.C.: reproduction and circulation of docu
ments, organization of meetings, accountancy, etc. Its 
address is the registered office of the I.E.C.

Technical Committees: The technical work of the 
Commission is carried out by Technical Committees, 
each dealing with a given subject. These are set up by 
the Council, or by the Committee of Action, on the 
proposal of one or more National Committees and after 
all the National Committees have been consulted by 
the Central Office. The scope of the Technical Commit
tee is fixed at the time of its formation and must be 
approved by the Committee of Action.

Any National Committee may be represented on any 
Technical Committee.

A Technical Committee has a chairman and a Secre
tariat appointed by the Committee of Action. One of 
the National Committees is appointed as Secretariat 
and assumes responsibility for the progress of the 
work.

Technical Committees meet whenever their Chair
man and Secretariat consider a meeting to be neces
sary, either during the general meetings of the I.E.C. 
or at some other date.

The texts which have been approved by the appropri
ate Technical Committees and ratified by at least four- 
fifths of the National Committees are published as 
Recommendations. A list of recommendations which 
have been published up-to-date bv the I.E.C. is given in 
Table 1.

Activities
The work of the I.E.C. covers almost all spheres of 

electrotechnology, including both power and light 
current fields. It can be divided into two categories:—

1. Work aiming at improving understanding between 
electrical engineers of all countries by drawing 
up common means of expression: unification of 
nomenclature: agreement on quantities and units, 
their symbols and abbreviations; standardization 
of systems of units; graphical symbols for dia
grams.

2. Standardization of electrical equipment proper, 
involving the study of problems of the electrical 
properties of materials used in electrical equip
ment. standardization of guarantees to be given 
for certain equipment as to the characteristics, 
methods of test, quality, safety, and dimensions 
controlling interchangeability of machines and 
electrical equipment.
The I.E.U. holds at least once each year a general 
meeting including meetings of a number of Tech
nical Committees and a meeting of the Committee 
of Action.

The work of the Commission is financed by contri
butions from the National Committees.

The amount of these contributions is fixed by the
< Continued on page 152)Council.

NATIONAL COMMITTEES OF THE I.E.C.
Argentina—Comite Electrotécnico Argentino, Posadas 
1659, Buenos Aires
Australia—Australian Electrotechnical Committee, Stand
ards Association of Australia Science House, Gloucester 
& Essex Streets, Sydney
Austria—Österreichisches Elektrotechnisches Komitee, 
Elektrotechnischer Verein Österreichs, Eschenbachgasse 9, 
Wien I
Belgium—Comite Electrotechnique Beige, Rue Ducale 63, 
Bruxelles
Brazil—Comite Brasileiro De Electrotecnia e Illuminacao, 
Associacao Brasiieira de Normas Technicas, Avenida Al
mirante Barroso, N 54-15° andar, Caixa Postal N° 1680, 
Rio de Janeiro
Canada—('anadian National Committee of the I.E.C., 
Canadian Standards Association, National Research Build
ing, Ottawa (Ont.)
Czechoslovakia—Urad Pro Normalisaci, Vadavske nam. 
19, Praha II
Denmark—Dansk Elektroteknisk Komite. Vesterbrogade 1.
Kobenhavn V
Egypt—The Egyptian National Committee of the I.E.C. 
operates under the Electrical and Mechanical Department 
of the Ministry of Public Works, Cairo
Finland—Suomen Standardisoimisliitto, 
44A, Helsinki

Kasarmik

France—Comité Electrotechnique Français. Avenue Mar
ceau 54, Paris (8')
German Federal Republic—Deutsches Komitee Der I.E.C. 
beim VDE, Osthafenplatz 6, Frankfurt (Main)
Hungary—Magyar Szabvanyugyi Hivatal. Ulloi-ut 25. 
Budapest IX
India—Indian Standards Institution. University Road 19.
Civil Lines, Delhi 8
Israel—The Standards Institution of Israel, Dizengoff 
Road 200, Tel-Aviv
Italy—Comitato Electrotécnico Italiano. Via San Paolo 10, 
Milano
Japan—Japanese Industrial Standards Committee, c o 
Standards Division, Agency of Industrial Science and 
Technology, Ministry of International Trade and Industry, 
Ginza-Higashi 7-5, Chuo-ku, Tokyo
Netherlands—Nederlandsch Electrotechnisch Comite. Cen- 
traal Normalisatiebureau, Groenhovenstraat 13, ’s-Graven- 
hage
Norway—Norsk Elektroteknisk Komite, Postboks 2208 
Mj. Oslo
Poland—Polski Komitet Normalizacyjny, ul. Swietokryska 
20-22, Warszawa 51
Portugal—Comissao Electrotécnica Portuguesa, Rua de 
S. Sebastiao da Pedreira 37, Lisboa
Spain—Comisión Permanente Espanola de Electricidad.
Plaza de la Lealtad 4. Madrid
Sweden—Svenska Elektriska Kommissionen. Malmtorgs- 
gatan 10, Stockholm 16
Switzerland—Comite Electrotechnique Suisse, c o Asso
ciation Suisse des Electriciens. Seefeldstrasse 301. Zu
rich
Union of South Africa—Council of the South African 
Bureau of Standards. Private Bag 191. Pretoria
Thailand—National Energy Authority. Engineering Build
ing No. 1. Chulalongkorn University, Bangkok
United Kingdom—British National Committee of the
I.E.C., British Standards Institution, British Standanis
House 2, Park Street, London. W. I.
U.S.A.—United States National Committee of the 
American Standards Association. East Forty-fifth Street

U.S.S.R.—U.S.S.R. National Committee of the I.E.C..
Committee for U.S.S.R. participation in International 
Power Conferences. Ministry of Power Stations, Kitaiski 
Proiezd 7. Moscow. 74
Yugoslavia—Jugoslovenski Elektrotehnicki Komitet. Sa- 
vezna Komisija za Standardizaciju, Admiiala Geprata 16, 
Post, fah 933, Beograd

ELECTRONIC INDUSTRIES February 1958 147





of the

Preme evaiiMtrmi <4 highly
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ELECTRONIC INDUSTRIES

Circuit Design 
Reliability 
Microwaves 
Computers

of Hughes, 
components

Systems Analysis
Semiconductor Applications
Semiconductor Sales
Solid State Physics

Culver City, El Segundo 
and Fullerton, California 
Tucson, Arizona

■ of Hughes into 
■tits the present

search, development, and manufacturim 
Hughes electronic armament systems, rad.:

a reputation for high standards of performance under all 
kinds of conditions.

•ntls it must often 
Iversc conditions.
I lughes Products, tin

Reliability . . . one < 
ing problems. Tod.

iron tubes, instruments and elec tro-mechamcal components, 
to control systems, in order to establish tight quality con
trol, all functions research and development through man
ufacturing are performed bv f lughes Products personnel.

One important phase in producing reliable products is 
careful control at each step in the manufacturing process. 
The assemble of the tiny 1 lughes transistors shown at left,

for example, is carried out under glass in a dust-free, mois
ture-free atmosphere. The care given these “incubator 
babies” assures the quality needed for reliable performance.



Whittaker Box 3:

-enfiai.

OPERATIONAL ENGINEERS Graduate hopple
Mt. Vernon

Circle 504 ELECTRONIC INDUSTRIESOpportunitii- " Inquiry Card, page 97150

ponent testin¡ 
capacitors, et

As communication and control prob
lems multiply, one of the most rapidly 
growing of ill missile and aircraft 
fields is that of system electronics. 
Stick force reversal problems are 
solved by the air data system above.

John J.
Prospect St

matical back; 
with problem 
analogue com;

and
reps

arriates of 9

Arnprior, Ontario, Canada, has been 
appointed rep for Spectrol Potenti
ometers in Canada.

Illinois and Eastern

loops, etc. A mathe- 
und and experience

manufacturer of magnetic cores 
magnetic amplifiers, converter 
computer applications desires 
in a number of territories such

TECHNICAL DEVELOPMENT ENGINEERS — 

ELECTRONICS Graduate engineers 
required for preliminary design and 
analysis of electronic-mechanical sys
tems involving closed-loop servos and 
low frequency amplifier circuitry. 
mathematical background and experi
ence with problem setups on digital

as Texas, Chicago, Detroit, Cleveland 
and Pittsburgh. (R2-2, Editor, Elec
tronic Industries.)

Reps Wanted
A manufacturer of metallized My

lar film capacitors and radio noise fil
ters desires sales engineers in several 
key areas. (R 2-1, Editor, Electronics 
Industries.)

above mentioned product categories. 
This work includes such activities as: 
laboratory circuit development of 
breadboards and prototype hardware, 
specialized test equipment design and 
construction, liaison with design draft-

COMPONENTS ENGINEERS Graduate engi
neers to act as consultants in matters 
of vendor contact on electronic and 
electro-mechanical components. These 
positions require experience in com-

The Components Div. of Epsco, Inc., 
Boston, announces the appointment of 
3 new field representatives: Richard 
F. himball Co. of Dallas, covering 
Oklahoma and Texas; Smith A Purdy 
Assoc, of Walpole, Mass., covering 
New England; and W. Ben Wimberly 
Co., of Clearwater, covering Florida.

h C. Burcaw A Co. has been named 
rep in Michigan, and Paul Nief Asso
ciates has been appointed to repre
sent the High Fidelity Div. of The 
Gray Mfg. Co. in the New England

now handling the sales of VecTrol 
thyratron phase controls and associ
ated devices in New York, New Jer
sey and Eastern Pennsylvania.

Robert K. Stone A Associates, P. O. 
Box 3534, 1925 Lee Rd., Cleveland 
Heights 18, Ohio, are now represent
ing Gibson Electric Co. in Western 
Pennsylvania, Eastern Ohio, and West 
Virginia.

The Gillette Engineering Co. of 
Phoenix, Ariz., has just been ap
pointed sales reps in the states of 
Arizona and New Mexico for West
port Electric.

such components as manufactured b 
various vendors. Familiarity with mil 
tarv aircraft specifications desirable.

• TECHNICAL DEVELOPMENT ENGINEERS—FLIGHT 

INSTRUMENTS & TRANSDUCERS Graduate 
engineers required for preliminary 
design and analysis of small, precision, 
electro-mechanical, pneumatic devices 
involving bellows, diaphragms, cams.

inggroup. liaison with customer during 
initial equipment installation in air
craft. engineering instruction writing 
for inspection and production depart
ments, and additional engineering 
functions necessary for establishing 
efficient production of the equipment 
hardware.

• DRAFTING DESIGN ENGINEERS Designers 
required for board wTork in originating 
packaging designs of electronic, 
electro-mechanical, and precision 
miniature pneumatic mechanism'.

Send resume of education an 
experience today to:

Mr. G. D. Braille

Lawrence C. Freeman has estab
lished a new rep firm. Their offices 
are located at 24 Stephen St., Mont
clair, N. J.

Conrad R. Strassner Co. has been 
appointed sales rep for Automation 
Electronics, Inc. The rep firm covers 
Arizona. California, New Mexico, and 
Nevada.

Engineering Seri ices Co. are now 
sales and service rep in the states of 
Kansas. Missouri, Nebraska and 
Western Iowa for the Narda Micro
wave Corp.

The A. II. Bruning Co. of Chicago, 
III., has been named rep for the Alpha

Corporation

tie your future to the 

unlimited potential of

system electronics

* w at The Garrett



News of Reps
The selection of the Polytechnic In

stitute of Brooklyn to receive the sec
ond annual Electronic Engineering 
Reps scholarship award for the year 
1957-58 was announced. The Elec
tronic engineering reps making the 
award are Burlingame Assoc., Ltd..

Inc.G. Curtis Engel and
Gawler-Knoop Co. and KMC Assoc. 
They present the scholarship every
Christmas 
student of

Hamner 
Princeton.

to a deserving fourth year 
electronic engineering.
Electronics Co., Inc., of 

N. J., has appointed Cross-
ley Assoc., Inc., their reps. The ter
ritory includes Illinois, Indiana, Iowa. 
Minnesota. Nebraska, North Dakota,
South Dakota, Southwest Ohio 
Wisconsin.

Eltron Engineering Sales, Inc.
Walnut St., Newtonville, Mass.,

and

246 
has

been appointed sales rep for Hyperion, 
Inc., Electro-Physics Laboratories, 
and Industrial Electronic Engineers.

Cerruti & Hunter Associates, 841 
Woodside. Redwood City, Calif., have 
been named reps for Thermo Materi-

Jerrold Electronics Corp, has 
named three new reps for their elec
tronic test equipment division. They 
are Gerard G. Leeds Co., Inc.. Great 
Neck, N. Y.. for New England. New 
York, Eastern Pennsylvania, Virginia 
and Washington, D. C.; ARVA, an 
affiliate of the Ron Merritt Co., Se
attle, Wash., for Washington, Oregon, 
Montana and Idaho; and Instruments 
for Measurements. Hollywood. Calif., 
for Southern California and Southern 
Nevada.

Osborne Electronics Corp., Haw
thorne, Calif., are now sales reps for 
Hill Transformer Co.. Inc.

Bakelite Co., Div. of Union Carbide 
Corp., has announced the appoint
ment of Cadillac Plastic & Chemical 
Co., 15111 Second. Detroit 3, as na
tional distributor of Bakelite epoxy 
resins and hardeners.

The Hodges Co., 2126 Irving Blvd., 
Dallas 7. Tex., will handle Texas and 
Tanler & Co.. 10633 Twilight Drive. 
St. Louis. Mo., will cover Missouri for 
the George Stevens Mfg. Co., Inc.

John E. Boeing Co.. Arlington, 
ass., are now New England sales 

reps for the Bradley Labs., Inc., line 
of metallic rectifiers.

Scientific Sales Engineering Co. has 
just been formed with headquarters 
at 2162 Piedmont Dr., N. E., Atlanta. 
Ga. They are specializing in labora
tory and industrial electronic instru
mentation. Their organization will 
cover the states of North Carolina, 
South Carolina, Georgia. Florida, Ala
bama and Mississippi.
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ENGINEERS Electronic & Mechanical

Physicists:

Sometimes it pays
to break tradition

Tradition is being broken every day at Melpar as we 
promote engineers to positions of responsibility regard- 
less of their ages or the duration of their service. In a 
young, dynamically growing electronic R & D organiza
tion such as ours only one factor carries real weight. 
That factor is individual ability.

The fact that the average age of our 1000-man pro
fessional staff is one of the youngest in the country i» 
tangible evidence of our advancement policy’s emphasis 
<>n skill and performance.

There'- never a lack of higher level positions to 
which the engineer of ability may advance, because 
we've doubled in size every 18 months for the past 11 
year- and our growth continues at a rapid pace. We 
promote from within whenever and wherever possible. 
By mean- of our project team basis of organization, 
work of merit is readily recognized and rewarded with
out delay.

Our wide diversification— we are presently engaged 
in more than 100 different you the
opportunity to tackle challenging problems in a variety 
of fields.

Our main laboratory is situated on a 44-acre 
tract in a desirable suburb of Washington. D. C.
homes and apartments are available near 
torv. Nearby Washington offers 
and recreational attractions, and 
facilities.

wooded 
Lovely 
labora-the

F inancial assistance for

a wealth 
-plendid

of cultural 
educational

advanced study
Relocation expenses paid

Qualified applicants will be invited to visit Melpa 
at company expense

For detailed information about opening, . 
Write to: Technical Personnel Representative 

MELPAR Incorporated 
A Subsidiary of Westinghouse Air Brake Co.

3450 Arlington Boulevard. Falls Church, Virginia

10 miles from Washington. D. C.

Circle 505 on Opportunities Inquiry Card page 99



Electrotechnical Commission
(Continued front page 147)

The languages of the Commission are English, 
French and Russian. The I.E.C. recommendations are 
published in these three languages.

H ¡story
During international electrical congresses held at 

the end of the last century, it was agreed that a per
manent organization capable of carrying out electro
technical standardization in a methodical and contin- 
ous manner was necessary. Colonel R. E. Crompton 
(United Kingdom) was entrusted by the St. Louis 
Congress, in 1904, with the organization of such a body.

During the first meeting held at London in 1906, the

Tabic 1* Recommendations Published by the I E C

27.

28

34-1

34-2.

38.

*43.

*44.

48.

50 (05)

50 (07)

50 (10)

50 (11)

50 (12)

•52

56-1.

56-2.

59
*60.

61.

52

International 
tion with 
Alphabets 
1953)

International 
per (1925)

Letter Symbols used in connec- 
Electricity—Quantity Symbols— 
and Letter type. (3rd Edition,

Standards of Resistance for Cop-

I.E.C. Recommendations for Rotating Electri
cal Machinery (excluding Machines for Trac
tion Vehicles) (5th Edition, 1953. Part I)

I.E.C. Recommendations on Determination of 
Efficiency of Rotating Electrical Machinery 
(excluding Efficiency of Traction Motors) 
(5th Edition, 1955. Part II)

I.E.C. Standard System Voltages (3rd Edition, 
1954)

I.E.C. Recommendations for Alternating-Cur
rent Watt-Hour Meters (1931)

I.E.C. Recommendations for Instrument Trans
formers (1931)

I.E.C. Rules for Electric Traction Motors (3rd 
Edition, 1955)

International Electrotechnical Vocabulary (2nd 
Edition)—Group 05: Fundamental Defini
tions

International Electrotechnical Vocabulary (2nd 
Edition)—Group 07: Electronics

International Electrotechnical Vocabulary (2nd 
Edition)—Group 10: Machines and Trans
formers

International Electrotechnical Vocabulary (2nd 
Edition)—Group 11: Static Converters

International Electrotechnical Vocabularj (2nd 
Edition)—Group 12: Transductors

Rules for the Measurement of Test-Voltage at 
Power-frequencies in dielectric Tests by 
Sphere Gaps (1935)

I.E.C. Specification for Alternating-current 
Circuit-Breakers. Chapter I: Rules for 
short-circuit conditions (2nd Edition, 1954)

I.E.C. Specification for Alternating-current 
Circuit-Breakers. Chapter II: Rules for nor
mal load conditions (2nd Edition, 1955)

I.E.C. Standard Current Ratings (1938)
General Specifications for Impulse-Voltage 

Tests (1938)
International Recommendations regarding 

Lamp Caps and Holders together with 
Gauges for the control of Interchangeability 
(1952)

First supplement to Publication 61 

constitution of the International Electrotechnical ( om
mission was discussed and provisional statutes were 
drawn up.

Fourteen National Committees having been officially 
formed, the Council of the I.E.C. met for the first time 
in London in 1908 and approved the first statutes of 
the Commission which remained almost unchanged 
until 1949.

Since its foundation, the Commission has held many 
meetings which have led to the publication of impor
tant Recommendations.

In 1947 the International Electrotechnical Commis
sion became affiliated with the International Organiza
tion for Standardization ( ISO ) as its electrical divi
sion, whilst preserving its technical and financial 
autonomy. In this capacity, the Commission has at 
present consultative status (Category B» with the 
Economic and Social Council of the United Nations.

o.

C>4

65

65-1.

65-11.

66

68.

69.

70-1.

70-2.

73.

74.

Colour Code for Fixed Resistors (1952)
Series of preferred values and their associated 

tolerances for Resistors and Capacitors 
(1952)

International Specification for Tungsten Fila-
Lamps for General Service (2nd Edi- 

1954) 
requirements for electric mains-oper

Radio Receiving Apparatus (1952» 
requirements for electric mains-oper- 

Amplifiers (1955)
requirements for independent Loud

ment 
tion. 

Safety
ated

Safety 
ated

Safety
speakers (1955)

I.E.C. Specification for Fuses for voltages not 
exceeding 1 000 V for A.C. and D.C. (1st 
Edition, 1953)

Dimensions of Electronic Tubes and Valves 
(1st Edition. 1954)

First Supplement to Publication No. 67 (1955)
Basic climatic and mechanical robustness test

ing procedure for components for radio-com
munication (1st Edition, 1954)

Recommended methods of measurement of re
ceivers for amplitude modulation broadcast 
transmission (1st Edition. 1954)

Specification for Capacitors for power 
(Part I)—(1st Edition, 1954)

Specification for Capacitors for power systems 
(Part II) — (1st Edition. 1955)

Recommendations for Insulation Co-ordination 
(1st Edition. 1954)

Report on I.E.C. work on Standard Dimensions 
of Electric Motors (1954)

I.E.C. Recommendations regarding the colour 
of Push-buttons (1st Edition. 1955)

Report of the work of the Permanent Suh-Com-
mittee of Technical Committee No. 10: 
sulating Oils (1st Edition, 1955)

I.E.C. Specification for porcelain Insulators 
overhead lines with a nominal voltage

In-

for 
of

1 000 Volts and upwards (1st Edition, 1955)
!. I.E.C. Recommendations for Power Transform

ers (1st Edition, 1955)
Specification for Electrical Control Equipment 

installed on Motor Vehicles (1st Edition, 
1955)

New edition in preparation.
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Headers and advertisers

VISIT OUR BOOTH AT THE IRE SHOW!

Stop in and meet the people behind ELEC

TRONIC INDUSTRIES at the IRE Show. 

We’ll be looking forward to exchanging 

ideas with you on current engineering 

problems, marketing, technical copywrit
ing, and market research problems.

We’re in booth No.’s 4201-4203, 200 aisle, 

fourth floor.

ELECTRONIC 
INDUSTRIES

A Chilton Publication

Philadelphia 39, Pa.

XYNIC MYO. CO. INC

Eliminate Splicing 

if Stop leaks and Shorts 
/ Increase Insulation

Make Better Connections 
/Reduce Assembly Work 

/ Quality Blocks 

of low Cost 
/ Assured Supply Source

1 S.J Rm“"’
• mulka terminal blocks for usin? KULM» »*

on your Electronic Equtpmen

Circle 75 on Inquiry Card, page 97

RESISTORS
PRECISION WIRE WOUND' HIGH VOLTAGE »HIGH MEGOHM. HIGH FREQUENCY

------------------------ __________________ -______ '

Encapsulated Precision 
Wire Wound Resistors

RPC Type I Encapsulated Resistors will with
stand temperature and humidity cycling., salt 
water immersion and extremes of altitude, hu
midity, corrosion and shock without electrical 
or mechanical deterioration. Type I resistors 
are available in many sizes and styles rang
ing from sub-miniature to standard with lug 
terminals, axial or radial wire leads. Avail
able for operation at 105* C. or 125* C. am
bient temperatures. These resistors will meet 
all applicable requirements of MIL-R-93A, 
Arndt. 3. Type I can be furnished with all re
sistance alloys and resistance tolerances from 
1% to .02%.

Printed Circuit 
Precision Resistors

To meet the requirements for printed circuitry, 
RPC hos developed Type P Encapsulated Wire 
Wound Precision Resistors Miniature, single 
ended units designed for easy rapid mounting 
on printed circuit panels with no support other 
than the wire leads. Many newly developed 
techniques are employed in the manufacture 
of Type P Resistors. These units can be oper
ated in ambient temperatures up to 125*C. 
ond will withstand all applicable tests of MU- 
R-93A, Arndt. 3 Available in 6 sizes, rated 
from 1/10 watt to .4 watt. diameter by 
W long to 3i" diameter by long. Re
sistance values to 3 megohms. Tolerances from 
1% to 0.05%.

High Frequency Resistors
Used where requirements call for very low in
ductance and skin effect in circuits involving 
pulses and steep wave fronts. Depending on 
size and resistance value, these resistors are 
usable at frequencies to over 400 mc. Resist
ance values range from 20 ohms to 100 meg
ohms with tolerance of 20% to 5%. 2 types 
available.
TYPE F resistors (shown) in 8 sizes from 9/16" 
long x 0.10" diameter to 6V2" long x 9/16" 
diameter, with lugs or wire leads. Power 
ratings % to 10 watts.
TYPE G resistors (not shown), in 6 sizes up 
to I8V2" long. Power ratings 10 to 100 watts.

RESISTANCE PRODUCTS COMPANY

914 SOUTH 13TH STREET, HARRISBURG, PENNA.

TWcuxiriNc ix 
Ttu MANUFACTORY 

OF QUALITY RISlSTORS 
»X any amount

ELECTRONIC INDUSTRIES February 1958 Circle 94 on Inquiry Card, page 97 153



WEST COAST FIRM FORMEDFREED
TELEMETERING

HELP
for engineers

hundreds

COMPUTER ASSEMBLY

Circle 102 on Inquiry Card, page 97

ELECTRONIC INDUSTRIES

drafting time ond money, free» the 
engineer for concentration on more 
creative work

Transistorized packaged circuits are shown 
being assembled into computers at Aver Mfg. 
Corp.'s Research and Advanced Development 
Div., Lawrence, Mass. Transistorization leads 
to computers the size of the average office 

desk

STANPAT CO., Whlteitene 57, N Y.. UV • 
Phone: flushing 916931611 C-»

B Please quote on enclosed samples.
Kindly send me STANPAT literature ond 
samples.

Name_________________________________
Title__________________________________
Company_______________________________
Address________________________________

or missile and dis
stages as they fall

standard and repetitive blueprint 
items, easily transferred to your trac
ings by an adhesive back or front. 
Relieves time-consuming and tedious 
detail of re-drawing and re-lettering 
specification and revision boxes, 
standard symbols, sub assemblies, 
components and cross-sections. Saves

follow a rocket 
regard booster 
away.

Designed by

New Radar Tracks Missile, 
Ignores FalLAway Booster

A new tracking system patented 
by the government is designed to

Roberts of Princeton. N. J., the 
system uses one transmitter and 
six receivers, with recorders, along 
the flight path. The wavelength 
of the signal is a function of the 
length of the missile proper, to 
distinguish it from the shorter car
riage or booster.

so simple to use:
©PEEL the tri-ocetote odhe»i«r 

from its backing.
® PLACE the tri-acetate in posi

tion on Iha tracing.
©PRESS HT?

into position, will not ’ 
wrinkle or come off R i.

COMPONENTS
FOR IMMEDIATE DELIVERY 

FROM STOCK

Write for detailed information on these and 
other components for military and com
mercial applications Send for NEW 48 
page TRANSFORMER CATALOG Also ask for 
complete LABORATORY TEST INSTRUMENT 
CATALOG.FREED

TRANSFORMER CO.. INC.
1726 WEIRFIELD STREET

BROOKLYN (RIDGEWOOD) 27, N. Y.
Circle 103 on Inquiry Card, page 97

BAND PASS FILTERS DISCRIMINATORS

DISCRIMINATOR LOW PASS FILTERS

OUTPUT

INPUT

009

Bo|C ■l
eg 60

0 
'!

S. J
ôzii

N

6 $ I

0% •
W-10 «*-34 V
«*-11 «*-35 V

*•*-12 FMÎ6

«*-13 «*-37 V
«*-14 «P-3t
«*-15 «P-30 V
«*-16 «P-40 \
«*-17 «P-41 V«*-« «*-42 V
*•*-10 «P-43 v

n*-2» «*-44 V
«P-21 «*-45 \

«*-22 «P-46 V

«*-23 «P-47 V

1 J!| «*-41 V

L2211 «P-40 V
EZ3 «P-50 Vm «*-51 ■DLJJ «*-52

«P-S3 Q
«P-54 V

E3H «*-55 V
ŒJ «*-56m «*-57 Q

Dr. Dean A Watkins Hefti and Dr H Rich
ard Johnson are president and vice-president 
of Watkins-Johnson Company, a new firm es
tablished at Palo Alto. Calif., to carry on re
search. development and manufacture of elec
tron devices. Both are we’l known for their 
work in microwave tubes, which is to be a 
specialty of their company

Pe
r ce

nt
 

D
ev

ia
tio

n 
of

 F»
Po

r ce
nt

 
Li

ne
ar

ity

C
at

al
og

 
N

o
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V OST-tO

I OST-11

I v V DST-12
V OST-13

V V OST-14

V V DST-15

I v ' V OST-16
[v ; DST-17

DS1-«p
ZL DST-10 1
'I OST-20 j

I v V I OST-21 j
I V vt OST-11 ]
I V V I DST-23 I
I Ÿ V I OST-24

I I v O5T-2O

UBI OST-25

I I V’ DST-30

V OST-26
I I v V OST-31

OH V
DST-Î71

I Iv DST-32 I

OH V OSTI«

■n OST-23

IFO-10 6 L*O-1? 11 L*O-2« 700 1

IPO-11 • 1*0-20 110 1*0-2? OOO

IPO-12 11 1*0-21 160 1*0-30 1.050

1*0-13 14 1*0-22 115 1*0-31 1.200
1*0-14 70 L*O-23 220 1*0-32 1.600

1*0-15 25 L*O-24 330 1*0-33 2.100
1*016 35 1*0-35 450 LPO-34 7.100
LPO-17 45 1*0-26 600 LPO-35 10.000
LPO-« 60 1*0-27 tea

Characteristic m pedante of all 3 sai

1*1-10 400 LPI-17 3,000 1*1-23 14.S00
LPI-tl 560 LPI-1B 3,000 LP1-24 22.000

LPI-12 730 LPI-10 5,400 LPI-25 30,000

L*l-13 060 LPI-20 7,350 1*1-26 40.000

LPI-14 1,300 LPI-21 10,500 LPI-27 52.500
70,0001*1-15 1.700 1*1-22 12,300 LPI-2»

L*l-16 2.300



ELECTRONIC INDUSTRIES Advertisers-February 1958
ACME ELECTRIC CORP I35

Agency—Scheel Advert s ng
AETNA LIFE INSURANCE COMPANY I7

Aqencv — Wm. B. Remington Inc.
AIRBORNE INSTRUMENTS LABORATORY

■NC. |42
AIRCRAFT RADIO CORPORATION I40

Agency—Burke Dowl.ng Adams. Inc.
ALFORD MFG. CO , INC 0I5*

Agency—Eng neered Advertising
ALLEN-BRADLEY CO III

Agency—Fenshelt Advertising
ALLIED RADIO CORP I4I

Agency—George Brodsky Adv. n;
AMERICAN LAVA CORPORATION IM

Agency—Power & Condon
AMPEREX ELECTRONIC CORP I05

Agency—Som Groaen. Inc.
ARNOLD ENGINEERING COMPANY I08

Agency—W. S. Walker
AUDIO DEVICES, INC 05»

Agency—Marsteller Rickard.
Gebhardt & Reed Inc.

AUGAT BROTHERS, INC I33
Agency—Knight & Q bert In

ELECTRO-VOICE. INC.
Agency—Mover/K!ann/L>

ESC CORPORATION
Agency—Keyes Mart 

E-Z WAY TOWERS. INC
Agency—Henry Quednou. Inc.

NARDA ULTRASONICS CORP 
Agency—John Mother Lupton

NATIONAL LEAD COMPANY
Agency—Marschalk & P-att D’v. o' 

McCann Erickson Co., Inc.

135

26

FERROXCUBE CORP. OF AMERICA 
Agency—Sam Groden Inc.

FILTORS, INC
Agency—Burton Browne Adv

FREED TRANSFORMER CO
Agency—Franklin Advert

6

38-39

154

ONAN 8 SONS, D W , INC 016*
Agency—Graves & Assoc’otes

PHILCO CORPORATION. LANSDALE 
TUBE COMPANY DIVISION

Agency—Maxwell Associare: Inc.
POLYTECHNIC RESEARCH 8 DEVELOPMENT 

CORP. . ............ 96
Moi . ?

BEAD CHAIN MFG CO
Agency—Kelly Nason. Inc.

BLAW KNOX COMPANY, EQUIPMENT 
DIVISION

Agency—Ketchum MacLeoa & G'ove I
BLILEY ELECTRIC COMPANY

Agency—John Harder Fenstermacher
BOEHME. INC . H O

Agency—Wilborn A. Battista
BOMAC LABORATORIES INC C

Aqencv—Larcom Randall
BORG EQUIPMENT DIV THE GEORGE 

W BORG CORPORATION
Agency - E, R. Hollingsworth & Assoc.

BOURNS LABORATORIES
Agency — A"en Dorsey & Hatfield, Inc.

GATES RADIO COMPANY
Agency—Helmer & Halboch Adv.

GARRETT CORPORATION. THE 
Agency—J. Wolter Thomoson Co.

GENERAL CHEMICAL DIV ALLIED
CHEMICAL 8 DYE CORP.

Agency—Atherton & Currier. Inc.
GENERAL ELECTRIC CO . MISSILE

GUIDANCE SECTION
Aqencv—Deutsch &. Shea Inc.

GENERAL TRANSISTOR CORP
Agency—Conti Advertising

GRAPHIC ARTS CO
Agency—Diener & Dorsk

GRAYBAR ELECTRIC CO 
Agency—G. M. ßasford Co.

GULTON INDUSTRIES INC
Agency—Conti Advertis ng

RADIO CORPORATION OF AMERICA

I42

I2B 129

BULOVA WATCH CO. ELECTRONICS DIV.
Agency—Duncan Brooxs Inc.

BURNELL « CO.
Agency—Mohr Associates

BURROUGHS CORP. ELECTRONIC TUBE 
DIV.

Agency—Centi Advert.
BUSSMANN MFG DIVISION

McGRAW-EDISON co

CANNON ELECTRIC CO
Aqencv - Willard G. Gregory A Co, 

CHATHAM ELECTRONICS DIV TUNG SOL
ELECTRIC. INC ..........

Agency—E. M Freystadt & Assoc.
CHICAGO STANDARD TRANSFORMER

CORP
Agency—Stral Advertís

CHICAGO TELEPHONE SUPPLY CORP
Agency—Burton Browne Adv.

CINCH MFG CORP SUBSIDIARY OF
UNITED-CARR FASTENER CORP

Agency—Campbe'i & Assoc'otes
CIRCON COMPONENTS CO

Agency- Darwin H. Clark Co, 
CLEVELAND CONTAINER CO

CONNECTICUT HARD RUBBER CO
Agency—Troland, Inc

CORNING GLASS WORKS
Agency—The Rumr ll Co.

90-9I

DALE PRODUCTS. INC.
Agency—Ayres Swanson & Assoc.

DELCO RADIO DIVISION. GENERAL 
MOTORS CORP.

Agency—Campbell-Ewald Co.
DIALIGHT CORP

Agency—H. J. Gold Co
DOW CORNING CO.

Agency—Church & Guisewite Adv., Inc.
DuMONT LABS . INC , ALLEN 8

SCIENTIFIC INSTRUMENT SALES DEPT 
INDUSTRIAL TUBES

Agency—Austin C. Lescorboura & Sta“

41

24

137

103

45
43

EITEL-McCULLOUGH CORP . 107
Agency—Evons, McClure & Assoc.

ELECTRO MOTIVE MFG CO 104
Agency—Cory Snow Inc.

ELECTRONIC INDUSTRIES 134. 136. IS3. 156

HEATH COMPANY SUBSIDIARY OF 
DAYSTROM INC

Aaencv—Advance Advert
HOFFMAN SEMICONDUCTOR DIV .

HOFFMAN ELECTRONICS CORP.
Agency—Sonder Rodkin Adv.. Ltd.

HUGHES AIRCRAFT COMPANY
HUGHES PRODUCTS

Agency—Foote Cone & Belding

148-149 
II

INDUSTRO TRANSISTOR CORP 7
Agency—Richard S Gunther Inc.

INSTITUTE OF RADIO ENGINEERS 32
Agency—Raymond Schoonover Adv.

INTERNATIONAL RESISTANCE CO .
HYCOR DIVISION 95

Aqencv—Arndt. Preston Chopin. Lamb
i Keen Inc.

JOHNSON CO E F
Agency—F restone Good'

JONES DIV . H B . CINCH MFG CO
Aqencv—Svmondt MocKenzie & Co.

132

KEARFOH CO . INC 14
Agency—Western Adverts’nq, nc.

KENNEDY 1 CO . D S 116
Agency—Lorcom Randall Adv, 

KESTER SOLOER COMPANY 25
Agency—Poul J. Steffen Co, 

KLEIN 8 SONS. MATHIAS 28
Agency—The Buchen Co.

KLEINSCHMIDT LABORATORIES. INC 
SUBSIDIARY OF SMITH-CORONA. INC. 46

Agency—Alex T. Franz. Inc.
KULKA ELECTRIC MFG. CO . INC 133

Agency—L. 0 B'ehort Co.

LOCKHEED AIRCRAFT CORP 
Agency—Hal Stebbins Inc.

MELPAR INCORPORATED, A SUBSIDIARY 
OF WESTINGHOUSE AIRBRAKE CO.... 151 

Agency—M. Belmont ver Ständig. Inc.

SEMICONDUCTOR DIVISION Cover 4 
BROADCAST 8 TELEVISION EQUIPMENT 09* 
Agency—Al Paul Lefton Co Inc.

RADIO MATERIALS CORP Cover 2
Agency—Turner Advertising

RADIO RECEPTOR CO . SUBSIDIARY OF
GENERAL INSTRUMENT CORP 85

Agency—Wolter J. Zimmerman Assoc . Inc.
RESISTANCE PRDUCTS CO. 153

Agency—Arthur Olian, Inc.
RICHARDSON COMPANY. THE 8

Agency—Durkin & Rader. Inc.
ROHN MANUFACTURING CO 012*

Agency—Jackson, Hoe" Pe’e'son & Hall, 
Tnc.

SANGAMO ELECTRIC CO , ELECTRONIC 
COMPONENTS DIV 23

Agency—Arthur R. Mogge Inc.
SPERRY GYROSCOPE CO. 35

Aqencv—Reach. McClinton & Co.
SPRAGUE ELECTRIC CO 4

Aqencv—Stuart Sande Adv.
SPRAGUE ELECTRIC CO. 48

Agency—The Harry P. Bridge Co.
STACKPOLE CARBON CO 93

Agency—The Horry P. Bridge Co.
STANPAT CO. 154

Aqencv—Richard & Gunther
STA-WARM ELECTRIC CO 132

Aaencv—E. T. Geddes
STROMBERG-CARLSON CO 114

Aaencv—The Rumrill Co.
SYLVANIA ELECTRIC PODUCTS CO 9. 125

Aqencv—J. Walter Thompson Cc.

TELECHROME, INC
Agency—Powered Co.

TINNERMAN PRODUCTS. INC
Agency—Meldrum & Fewsm t" He.

TRIPLETT ELECTRICAL INSTRUMENT 
Agency—Burton Browne Adv.

CO

TRUSCON STEEL DIV., REPUBLIC STEEL 
CORP

47

33

34

OH*

UNITED STATES GASKET CO DIV OF 
GARLOCK PACKING COMPANY 40

Aqencv—The Michener Co.
U. S. COMPONENTS. INC 16

Agench—Richard IL Gunther - ■
UNITED TRANSFORMER CO 112

Agency—Shopoe, Wilkes Inc.

WESTINGHOUSE ELECTRIC CORP
Agency—McCann-Erickson Inc.

ZIPPERTUBING COMPANY THE 133
Agency—Doz er, Eastman & Co.

* In Operations Edition Only.

While every precaution is taken to insure accu
racy, we cannot guarantee against the possibility 
of an occasional change or omission in the 
preparation of this index.
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THE $10 BILLION ELECTRONIC MARKET
and why it takes a monthly to sell it

YN CAN BE SURE 01 THIS Whew yon recimmtni ELECTRONIC INDUSTRIES . . . 
i RWRtbly pblicifiM freqaeacy it best adiyteB 1« the unique character af the 
electraak «artel Here's why:

THE MARKET CHARACTERISTICS
Tt tike away the abstradiM from the etectraalc market, it is aaly necessary la 
veuvember pa are selling It an iadastry baseU largely aa light machiaery tad hoi 
asseahly tpralitBS—a “light industry.”

It’s quite different han the nitre common tndnstritl markets where capital and 
engineering investments In "heavy" capital equipment are icsptnsible for mast 
af the value added by moaufoefurv la "heavy" Industries, management decision 
en capital spending nre necessary In all stages af the product idea-tt-fina! pre 
dnetien cycle, and are the hey ft the stlesmtn's success er failure

In the "light" electrtnic lechneltgy, however, little capital ar engineerlag is 
trdinarlly invested In predactite equipment The value added by manufacture 
depends principally tt the number of engineering-htun Invested in the design tf 
the efid-preduct

This is why engineering decisitns—ntf mantgemenl capital spending dedsitns— 
are the hey tt the electrtnic market Salesmen are finding that the ctnstantty 
growing campieiity af electronic systems Is making this mtre true today than ever 
befare

One canclusian Is inescapable Electronic technology generates a market strnctare 
altogether different ham these In aircraft, chemical prtcess, me tai wtr king, and 
ather heavy industries

The management buying influences which give advertising 
effectiveness to weekly media in these other engineering 
fields simply do not exist tn the electronic market.

THE MONTHLY
The electronic engineers’ need for closer and more exact 
communication with fellow specialists grows greater with 
each new technical advance. ELECTRONIC INDUS
TRIES, backed by the full resources of the Chilton Com
pany, is therefore expanding its efforts to give him the 
engineering leadership that only an aggressively edited 
monthly can supply. Advertisers will continue to have the 
strong monthly it takes to sell the electronic market.

THE READER RESPONSE
Reprint Requests—An average of 90 letters per day come 
in to EI on company letterheads requesting reprints of 
current articles. Better than 75% of these letters ask 

, for reprints of two or more articles. Many ask for up to
50 reprints for distribution to engineering staffs. One 
staff assistant devotes full time to nothing but processing 
reprint requests.

Inquiries — Current issues of ELECTRONIC INDUS
TRIES are producing more than 20,000 inquiries for 
advertisers and manufacturers’ literature per issue! This 
completely contradicts the tradition that magazines of 
engineering stature are weaker inquiry producers than 
those edited with inquiries as their primary purpose. 
Since EI has at least 50% greater electronic O.E.M. 
circulation than all but the Association sponsored publi
cation, few advertisers will question the relative quality 
of these inquiries.

MARKETING AIDS
Market Research — Results of ELECTRONIC INDUS
TRIES census of electronic manufacturers will be avail
able to advertisers by May, 1958. When used in con
junction with the publisher’s IBM facilities, this census 
data will be a powerful tool for market research.
Starch Readership Service—EI is the only electronic pub
lication to offer Starch advertising readership studies. 
Six issues are scheduled for Starch Studies in 1958— 
January, March. April, July. October and December.

Copywriting Suggestions—A Series of bulletins entitled 
“Copywriting Suggestions for Advertisers to the Elec
tronic Industries" will be sent on request. These bulletins 
have been widely commended by the advertising fraternity 
in the electronic field.

THE EDITORIAL CONCEPT JUNE DIRECTORY ISSUE
Engineering treatment in depth—the first essential of 
technical communication — is made possible by El’s 
monthly publication schedule. The electronic engineers’ 
hunger for the ideas of other specialists can he met only 
if they reach him with the precision and completeness a 
monthly allows. This is proved by the many hundreds 
of requests for reprints of feature articles in every issue 
of ELECTRONIC INDUSTRIES.

High speed electronic data processing of questionnaire data wilt add new 
dimensions to ELECTRONIC INDUSTRIES annual June Directory Issue in 1958 
This directory will list more products than ever before. More precise dis
tinctions will be made between similar products. Its extra usability will 
quickly show up in day-to-day use. It will create a 12-month audience for all 
advertisers in this advanced directory.

Plan now for a spread, an insert, or multiple pages Regular rates apply 
(this is not a 13th, or extra cost issue).

El has a larger electronic O.E.M, circulation than any other publication

New York 17
Menard Doswelt 
Gerold Pelissier 
100 E 42nd St.
OXford 7-3400

Sir Francisco 1
Don May 
I3S5 Market St 
UNderhill 1-9737

Chicago 1
Georg* Felt 
340 N. Michigan Avu. 
RAndolph 4-2144

Philadelphia 37
Joteph Drucker 
54th * Chestnut Sts. 
SHerwood 8-2000

Tulsa

ELECTRONIC 
INDUSTRIES

Chilton Company Executive Officer 54th • Chettnut

Hal Mott 
Petroleum Bldg. 
LUther 4-1749

Cleveland 15

Shelby A. McMillion
930 Kieth 
SUperior

Bldg. 
1-2840

Its Angeles ST
B. Wesley Olson 
198 S. Alvarado St. 
DUnltirk 74337

Sh , Philo. 39, Po

Dallas 1
John Sangston 
909 Mercantile Securities Bldg. 
Riverside 7-1732

For specific market information contact your El Regional Sales Manager
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and stone

installed 102,000 years ago last Thursday hy
o-Magnons. lint n 
dinosaur appeared

radar station 
a tribe of C 
erected than <

leaders in the design, development and manufacture of TR ATR. Pre TR tubes; shutters; 
reference cavities hydrogen thyratrons; silicon diodes; magnetrons; klystrons; duplexers; 
pressurizing windows, noise source tubes high frequency triode oscillators, surge protector;

BORATORIES, INCM
Salem Raad, Beverlj, Massachusetts,

oner had the station bee 
he scene and gulped dow 
badly frightened survive

Offices in miler cities—Chicago • Kansas City • Los Angeles • Dallas • Dayton • Washington • 
Seattle • San Francisco • Toronto • Export: Maurice I. Pansier, I860 Broadway. New York City.

Circle 98 on Inquiry Card, page 97

BlRTM OF WAR
According to an old Croatian fable, the first experimental

"That does it,” the dinosaur said. "Whoever heard of 
radar set without lloinac tubes ?” He opened his mouth wide.

"Whoever heard of a talking dinosaur?" the man askei 
But he was too Jar inside the dinosaur to hear the answer.

one in sight everyone 

Tell the truth, man,”

"Ra-ra-radar,” was the weak reply.
“ Tell me another one,” the dinosaur snorted. "If this is radar, 

I'm a ring-tailed brontosaurus. Does it use Bomac tubes?*”

Bomac makes the finest microwa ve tubes 
and components since the birth of radar

No. 1 of a series . .. bomac looks at radar through the ages



Somerville, N, J.Semiconductor Division

Switching

2N139

2NU0

2N218

2N219

2N409

2N410

,2N4H

.2N412

J2N104

i2hnO5

12N109

.2^75'

i2N206‘

i2N2>5

l2N2\7
i2N22O'

12N270

2N30)

,2N30tA

j2N405
7N406

2H407

2N408

2N26?

2N398*

CLASS OF SERVICE
_ j Audio Frequency

I2N247

v LÌ ''''
WaJ ■-

I2N371 

■ 2N372 

■ 2NÎ8*’

r the ri

From de Io vhf, RCA 
Transistors are leaders in 
quality, electrical uniformity, 
long life, and reliability.
RCA Transistors are available 
for use in RF, IF, AF, and 
Switching service in entertain
ment, industrial, military, and 
computer applications. Use 
this handy check-list to select 
the right transistor for your 
required service.

East: 744 Broad Street 
Newark, N. J. 
HUmboldt 5-3900

Midwest: Suite 1181 
Merchandise Mart Plaza 
Chicago, III.
WHitehall 4-2900

West: 6355 E. Washington Blvd, 
los Angeles, Calif. 
RAymond 3-8361

Gov’t: 224 N. Wilkinson Street 
Dayton, Ohio; HEmlock 5585 
1625 "K" Street, N. W. 
Washington, D. C.
District 7-1260

For a discussion of types best suited to your requirements, contact your Field Representative 
at the RCA District Office nearest you. For technical data on specific RCA Transistors, write to 
RCA Commercial Engineering, Section B-50-NN-2, Somerville, N. J.
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