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RMC

TYPE JF DISCAPS

RMC

.0039

RMC

005

Circle 1 on Inquiry Card, page 97

Write today on your company 
letterhead for information on 
RMC DISCAPS.

Type JF DISCAPS are espe­
cially designed for applications 
requiring a ceramic capacitor 
with superior frequency stabil­
ity. These DISCAPS extend 
the available capacity range of 
the EI A Z5F type capacitors 
between +10° and +85 C and 
meet Y5S specifications be­
tween — 30° and +85 C. Now 
manufactured in capacities be­
tween 150 MMF and 10,000 
MMF, Type JF DISCAPS ex­
hibit a change of only ±7.5% 
between +10° and +85°C.

WITH Rine DISCAPS
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WHEN the U. S. Army unveils its 
missile and rocket arsenal, hereto­

fore highly classified, and invites about 
400 observers comprising U. S. and 
NATO military leaders, high-ranking 
governmental personnel, representatives 
of the firms producing these missiles and 
the press, it is an unusual occasion. But 
this actually happened. In the desert 
at White Sands Missile Range, N. M., 
June 30-July 1 there were nine spec­
tacular firings and one of the editors of 
Electronic Industries was there to ob­
serve, report and to bring you editorial 
comment.

During these briefings and demon­
strations, referred to as PROJECT 
AMMO, the firms connected with each 
missile bore the major expense of enter­
taining and transporting the non-mili- 
tary visitors. These firms were: Fire­
stone, Douglas, Western Electric, Gil­
fillan, Northrop, Martin, Curtiss-Wright, 
Ravtheon, Chrysler, Sperry-Rand, RCA, PROJECT AMMO. Sikorsky, U. S. Steel and Thiokol, Presi­
dents, or other representatives of these 
companies were on hand to take a bow 
and receive the well-deserved applause 
of the crowd during the briefing on their 
missile. Enthusiasm and applause 
mounted as missile after missile was 
successfully fired, bringing down target 
after target.

It was an unusual crow’d that assem­
bled, field glasses in hand, on the pre­
pared stands that overlooked the firing 
pads or positions. Among the 160 mili­
tary men were more generals than had 
ever been seen together before! Yet 
rank was forgotten. A 4-star general 
stopped to show a reporter from Bir­
mingham how to adjust his field glasses. 
In preparing for lunch in the desert the 
generals lined up with the rest of us to 
fill, use, then empty and wash out their 
wash basins and later consume fried 
chicken from a box lunch. Everyone’s 
thoughts and conversation had a single 
point — wonderment, wonderment con­
cerning the smooth operation, the super­
sonic Hight, the tremendous impact and 
destruction of the target by these new 
tools of war. It seemed they could not

miss with the electronic brain telling the 
missile where to follow as the evasive 
target plane maneuvered. Warfare, it 
was clear, had taken on “a new look.” 
Old-fashioned artillery was superseded. 
A quote from President Eisenhower: 
“Four battalions of CORPORAL mis­
siles are the equivalent in fire power to 
all the artillery used in World War II 
on all fronts.”

Before mentioning individual weap­
ons, we should list some of the notables 
present: Secretary of the Army Bruck­
er; Gen. Twining, Joint Chiefs of Staff: 
Gen. Taylor, Army Chief of Staff; Gen. 
Hasselman, NATO; Gen. Medaris, Army 
Ordnance Missile Command; Mr. Stans, 
Bureau of the Budget; Mr. Allen, Dir. 
of U.S. Information Agency; Mr. Har­
low, adm. asst, to the President; Dr. 
Foote, Res. & Eng., Off. Sec’t’y of De­
fense; Dr. Martin, Res. & Dev., Off. 
Sec’t’y of Army; Mr. Hood, pres. U.S. 
Steel; Mr. Adams, pres. Raytheon; Mr. 
Wege, RCA; Mr. Miles, pres. Gilfillan: 
Mr. Smith, V.P. Western Electric, and 
Dr. Pickering, Jet Propulsion Lab. Cal­
tech. Several of the officers mentioned 
made short talks. Dr. Pickering had thn 
honor of being the only civilian techni­
cal speaker. He told about our satellite 
EXPLORER and predicted that JUPI­
TER would be the first-stage booster for 
our moon rocket.

With missiles advancing daily into 
nearly everyone’s life it is almost a 
“must” to learn their names and their 
uses. This information, for the Army 
missiles, follows in skeleton form: SUR­
FACE-TO-SURFACE. HONEST 
JOHN, a supersonic, unguided artillery 
rocket, now with troops in Europe; LIT­
TLE JOHN, baby brother to Honest 
John, transportable by helicopter; LA­
CROSSE, accurate, guided missile, fired 
from truck-mounted launcher; DART, 
smallest missile, for guided anti-tank 
use; CORPORAL, ballistic missile fired 
from mobile launcher, range 75 miles, 
atomic warhead, now overseas. (The fol­
lowing Army missiles were not fired

(Continued on page 170)
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FRONT COVER: Much credit for the astonish ng growth of the West Coost electronic industry gees 
to the close cooperation between electronic manufacturers and the local engineering colleges and 
universities. Shown are oil the institutions offering electrical engineering degrees, and the high 
percentage handling research and development contracts. (At press time we learned of another, 
Arizona State College at Tempe, Aril., which now also offers a B.S. degree in electrical engineering)
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Highlights
Of This Issue

The "Mesa" Transistor! page

Cooling Power Transistors page

Systems Development Engineering page
Cooling Power Transistors

development engineering

and automated petrochemical processing plants.

Oscilloscope Camera-Positioning page

Systems Development Engineering

Wide-Band Microwave Tubes page

1958 Directory of West Coast Electronic Manufacturers page 101

Oscilloscope Camera Positioning

Wide-Band Microwave Tubes

COMING NEXT MONTH—‘HOW TO SPECIFY FILTERS’’

New methods of beam focussi new circuits for high power

of digitally controlled milling machines,

The "'Mesa'* transistor'

is now being extended to many other fields

RING-STRAPPED 
Bl FILAR HELIX

ELECTRONIC INDUSTRIES * August

Filter design is a highly specialised field and with its own nomenclature and distinctive 
test method* At a guide to ongineers this article will provide an a to-s treatment en 
the subject, explaining the calculation of insertion loss, how to measure insertion kiss, or 
•nlttea transfer constant the difference between insertion loss and attenuation, the 
significance of impedance and phase-shift characterstics. Samóle orders of filters will be 
included spelling out the significant characteristics DON'T MISS IT!

The role of temperature in the operating life of transistors and the 
need for avoiding ''thermal runaway" has focussed attention on the 
need for proper heat dissipation of transistors. An exhaustive series 
of tests has turned up one "best" design of heat dissipator that out­
performs all others.

A system has been devised for taking multiple sweep exposures on each 
print. The technique involves a Polaroid Land camera and the DuMont 
camera mount. The system is made an integral part of the equipment 
and uses only assembly holes existing in the camera and mount.

The "system concept," and systems engineering, has seen wide appli­
cation to the aircraft industry and military weapons planning. Systems

A comprehensive listing of the approximately 600 companies com­
prising the West Coast electronic industry. Territory includes Arizona, 
California, Colorado, Idaho, Montana, Oregon, New Mexico, Utah, 
Washington, Wyoming and Nevada. Information includes phone num­
ber, name of the individual in charge of sales, the firm's principal 
proprietary items and avionic items: also whether the firm is a West 
Coast subsidiary of mid-western or eastern firms and whether the firm 
is a WESCON exhibitor.

Newest development in the semiconductor art is a micro-miniature con­
struction that permits higher frequency operation and higher power 
handling capabilities. The first commercial models are now being 
introduced, in a low level UHF amplifier and an ultra high speed switch­
ing unit capable of switching speeds to 10 jx.sec.

band amplifiers are among the most active areas of microwave tube 
research and development. They are discussed here with data on 
the limitations on power output, tuning range, bandwidth and noise 
figure.



RADARSCOPE

It is also claimed to be more sensitive.

IN FIVE YEARS, according to authorities in the

PROGRAM will get a healthy shot in the 
a new series of government moves to cut

complete system checkout missile will be shipped to Lockheed s 
Polaris test facility Cape Canaveral 1. Florida

of extensive import of Japanese transis- 
early date.

MISSILE 
arm from

development of new weapons 
rector of Defense Research 
a result of these and other 
hopes to cut by at least 50*7

metal working field, between 40 and 509^ of all new 
machine tools sold will be equipped with numerical 
control. There are more than 30 different numerical 
control systems, both American and Foreign, already 
announced. While the raps have been taken off only 
the larger systems so far, the smaller discreet posi­
tioning type tools promise the widest application. 
One of the beneficiaries of the trend to numerically 
controlled tools will be the computer industry; as 
the use of NCMT increased there will be increased 
demand for computers and computer time.

the threat 
tors at an

NEW MIDGET MICROPHONE, developed by RCA 
for TV and movie sound pickups, is a new type, 
called electrostatic uniangular. It measures 1’4 in 
in diameter and 3 in. long, and is extremely light­
weight—3 oz. compared to 4H lbs. for the old pickup

under a proposed Di- 
and Engineering. As 
moves, the Air Force 
the number of reports

GOVERNMENTS R & D SPENDING totaled an 
estimated $2,782,000,000 during the fiscal year end­
ing June 30, 1958. According to the National Sci­
ence Foundation the spending of each R & D dollar 
broke down as follows: 67 cents for the physical 
sciences—mathematical and engineering sciences; 
physics and chemistry; 29 cents for the life sciences 
—biology, medicine and agriculture;—and 4 cents 
for social sciences—cultural anthropology, econom­
ics, history, sociology and political sciences.

the red tape standing between industry and gov­
ernment procurement offices. In one clean cut, De­
fense Chief Neil McElroy killed off 133 standing 
committees, and asked Congress to centralize the

and drawings companies must file to keep military 
men informed of progress. One outstanding result, 
government officials claim, will be a speed-up in the 
construction of the Air Force’s 2000 mile-an-hour 
B-70 “chemical” bomber now under development 
by North American Aviation Inc. It is expected to 
take to the air by 1962, some 18 months earlier than 
originally scheduled. Other beneficiaries are ex­
pected to include the Convair B-58 medium bomber 
and North American’s new F-108 interceptor.

POLARIS
Telemetering 
heed's S W
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HANDS-OFF HELICOPTER
Vjrtoi 44 helicopter is precisely stabilized in hands off flight by 
Sperry Gyroscope Co.'s new automatic flight control system The 
40 lb. system provides great flight precision needed for anti subma 
nne search missions, and assures passenger comfort and safety

CHECK
unit of Folans test missile is checked uut as Lock­
Burris and Navy Capt. W, A. Hasler look on After

THE EIA’S Tube and Semiconductor Division has 
compiled a comprehensive report on the increased 
importation of foreign tubes, calling attention to



Analysing current developments and trends throughout the electronic
industries that will shape tomorrow's research, manufacturing and operation

EXPERIMENTAL AUTOMATIC AIR-GROUND-AIR THE FCC*S ACTION in creating a manufacturers
COMMUNICATIONS SYSTEM (AGACS) is being 
developed by RCA for the Airways Modernization 
Board. The objective of the automatic communica­
tions project is a system that reduces human han­
dling of routine communications, saves time and 
radio spectrum, and gives greater reliability and 
coordination between the air environment and the 
ground base air traffic control system. The AMB 
will experiment to determine how. in an air traffic 
system using automatic communications, AGACS 
equipped aircraft can be electronically queried for 
information about their flights. The program calls 
for answers that are automatic, without intervention 
of the pilot for routine questions. This system is 
expected to be available about July 1, 1959.

MORE FUNDS must be made available to the local 
service airlines to enable them to introduce modern 
aircraft, according to Stanley Gewirtz, Vice Presi­
dent of the Air Transport Association of America. 
The negative earning record of the airlines is bring­
ing them a cool reception at the banks. The urgent 
need is for operating economies and traffic promo­
tion that the modern aircraft would produce.

COMMUNICATIONS-WISE the Russians are run­
ning far behind the U. S. New statistics from the 
Reader’s Digest point out that Russia has approxi­
mately 2 million telephones against 64 million in the 
United States; eight million radio receivers, plus 
23 million wired speakers that insure against listen­
ing to unauthorized programs, compared with 140 
million radios in the U. S.; and 2 million TV sets 
compared with 47 million in this country.

SIMULTANEOUS OPERATION OF TWO TV STA 
TIONS from a common antenna was successfully 
conducted by RCA at Quebec City. Using a “quad- 
ruplexer” 4 transmitters, 2 aural and 2 visual, were 
fed to an antenna feed system with no interaction 
among transmitters. Details of the installation were 
delivered to the summer general meeting of the 
AIEE.

NEW TELEPHONE SERVICE—citywide personal 
paging by radio—has been working so well in Beth­
lehem and Allentown, Pa., for the past year, that 
it is being expanded in scope. In operation it runs 
this way: If someone wants a lawyer or doctor who 
subscribes to the special service, they call his office, 
which in turn calls a certain number in the tele­
phone company and the operator sets 4 dials on a 
memory bank. The memorized code is scanned elec­
trically and the code is broadcast. It activates a 
receiver in the pocket of the doctor or lawyer if he 
is within range of the transmitter. The code causes 
a whistle only in his receiver. The whistle is a 
signal to call his office by telephone. The system 
has a capacity of 3200 receivers.

ELECTRONIC INDUSTRIES • August 1958

radio service which provides protective frequencies 
to use by industries in material handling, super­
visory control, security and fire prevention, can be 
expected to greatly increase the equipment used by 
non-broadcast field. The new service will allow the 
manufacturers to use 60 watts of power. It wipes 
out antennas restrictions, and allows companies to 
use radio in their vehicles that travel from plant to 
plant in areas where materials handling is inter­
woven. Then new service is being set up from fre­
quencies made available by the commission’s split 
channel program.

TELECOMMUNICATIONS NETWORK extending 
from the United States through Mexico in the coun­
tries of Central America has been recommended by 
a group of U. S. Senators as a first step in bolstering 
the relations with our Southern neighbors. None 
of the presently existing h-f radio circuits are capa­
ble of carrying radio programs service or TV. Wide­
band microwave circuits are recommended which 
would carry telephone, telegraph, facsimile, tele­
metering, computer data, as well as radio and TV 
programs.

MAGNETIC BEADS FOR COMPUTER
F. G Kimball prepares a stack of trays containing ferrite cores for 
baking in an electric furnace at RCA plant Needham Heights, Mats 
Cores are subjected tc 1,100 to l,350°C., then strung on fine wires 
to form a computer "memory'' unit.

If
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CERAMIC-JACKETED FOR POSITIVE MOISTURE PROTECTION
MADE TO MEET ALL MIL-R-10509B REQUIREMENTS

SPRAGUE 4041

CAPACITORS MAGNETIC COMPONENTS

ELECTRONIC INDUSTRIESCircle 8 on Inquiry Card, page 97
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As We Go To Press. ■ ■
solar-powered toy Pre-Recorded Tapes 3 stars for cs.go

One of the features of Alcoa's ‘ Forecast 
program showing the future uses of alumi 
num. is this imaginative display of motion 
and sound, powered by solar cells supplied by 
International Rectifier Corp

Market Analysis Key 
to Missile Business

To get missile business long­
range rather than just as a depres­
sion filler, a company must be pre­
pared to spend time on market 
analysis; retain its sales engineers; 
and get men on the road to learn 
this new industry.

This was the advice of procure­
ment and sales chiefs from major 
missile-making concerns in the 
Connecticut Missile Sales Confer­
ence. attended by 250 company 
representatives, largely from New 
England. The forum was spon­
sored by the Hartford Chamber in 
cooperation with the Association 
of Missile and Rocket Industries.

AMRI is concentrating on mar­
ket research and information for 
its member companies, according 
to Kendall K. Hoyt, executive di­
rector, without duplicating the 
work of any other association or 
of the trade press.

Color Sets Featured 
In Packard-Bell Line

Packard-Bell’s new 1959 line of 
television receivers includes 3 
color models.

Packard-Bell thus becomes one 
of the few manufacturers in the 
color market. Westinghouse has 
also announced it is also making 
a bid for a share of the color busi­
ness. For the past few years RCA 
has been virtually alone in the 
color field.

The Packard-Bell line also in­
cludes 6 radio-phono combina­
tions, a hi-fi phono, a TV-hi-fi 
stereo combination. Five of the 14 
new TV models are also equipped 
for stereo.

ELECTRONIC INDUSTRIES • Auquel

to Compete with Discs
Technical developments within 

the next two years may bring the 
cost of pre-recorded tapes down to 
where they will be competitive 
with both monaural and stereo rec­
ords, according to Victor Machin, 
vice pres, in charge of sales for 
Shure Brothers, Inc.

Pre-recorded tapes are now more 
costly to manufacture than rec­
ords, which can be mass produced 
by a pressing process.

Tapes are individually repro­
duced by passing over a recording 
head.

The solution to making tape 
prices competitive with records is 
in a ‘‘packing factor,” according to 
Machin.

He revealed that Shure engi­
neers have been working for some 
time on two technical advances, 
each of which will double the pres­
ent “packing factor.”

Originally, Machin explained, all 
tape recorders were “full-track”; 
the full quarter-inch width of the 
tape was used for a recording. 
Later, it became possible to utilize 
“half-track” recording and play­
back heads.

In standard stereophonic play­
back, where two channels are re­
quired, the tape can be played in 
only one direction.

However, the four-channel sys­
tem, developed by Shure, makes it 
possible to record two complete 
stereo performances on u standard 
reel of quarter inch tape. Or, if 
desired, it can be used to play four 
monaural channels on a single tape.

Di A B DuMont learn» of working of the 
hunching control room at Pt Mugu. Calif., 
from Lt. Cmdr | B Pardue during recent 
visit. Looking on are DuMont's M H Kline 
and Lt. Cmdr. | F Hewson, of the 
USNAMTC staff.

1958

First Chief Signal Officer to be elevated to 
Lieutenant General P D O'Connel (r) re­
ceives his new star from Lt Cen C 8 
Magruder.

New Flight Control 
Aid tor Air Traffic

A new airborne system of air 
navigation has been designed to 
simplify the problem of air traffic 
control and reduce the hazard of 
mid-air collisions.

Called the High Density Air 
Navigation (HIDAN) method of 
flight control, it includes fully- 
automatic, self-contained naviga­
tional and control equipment to be 
carried in the airplane itself.

The HIDAN equipment has two 
main components.

One is an airborne, automatic 
navigator called RADAN, an 89- 
pound device which supplies con- 
tinous ground speed and drift 
angle. Such equipment has been 
produced since 1948 by General 
Precision Laboratory for the Air 
Force. In the more than 50,000 
hours of flying time during which 
they have been used, the ground 
speed element has been accurate to 
within 0.3+ and the drift angle 
measurement has been accurate to 
within .1°.

The other component of the sys­
tem instantly indicates the position 
of the aircraft and, when pro­
grammed for a flight, continuously 
calculates the divergence of the ac­
tual position of the aircraft from 
its planned position. This diver­
gence is shown instantaneously on 
an indicator in the cockpit.

If the pilot fails to say on flight 
program or gets off his course, his 
HIDAN instruments immediately 
show what he must do to get back 
on plan.

7



As We Go To Press

ELECTRONIC SHORTS
b Ln additional 19 airport surveillance radar units, costing almost SB- 
million have been purchased by the CAA from Texas Instruments, Inc. 
The contract brings to 35 1he number of radar units on order from the 
Texas firm, 16 having been purchased late in 1957. The ASR-5 equipment 
will be identical to the VSR-1 now on order and will have altitude cover­
age up to 27,000 ft. This is an improvement of 4,000 ft. in altitude cover­
age over the VSR-3 equipment now in use at major airports. A $2.5 
million program to improve the performance of 50 CAA operated airport 
surveillance radar (ASR) units, has been inaugurated. CAA will be pro­
vided with 50 kits to modernize earlier manufactured ASR-2 and ASR-3 
radar equipment which has been in operation for some time. Improvement 
kits will provide a better moving target indication (MTI) which will 
eliminate from the radar scope all but moving targets. The first equip­
ment will be installed by TI, the remainder by CAA radar engineers and 
technicians.

0 For the installation and operation of an automatic data processing sys­
tem at Fort Huachuca, Ariz., the Army Electronic Proving Ground, the 
Ramo-Wooldridge Corp, of Los Angeles has been awarded a $13.5-million 
contract. The firm will provide technical assistance and conduct field 
testing of automatic data processing systems for operational suitability 
and aceptance.

b More than 400 scientists; from all parts of the country are expected to 
attend the conference on Electronic Standards and Measurement» at the 
Boulder Laboratory of the National Bureau of Standards this month. 
Thirty-seven papers presented by leading men in this field will deal with 
new principles of measurement in the entire spectrum of radio frequencies, 
the development of frequency and time interval standards, the relation­
ship of standards to physical constants, and the most effective methods 
of organizing a standards laboratory.

b F< rty-nine U. S. industrial companies plus the U. S. Atomic Energy 
Commission will participate in the commercial exhibition to be held Sep­
tember in Geneva, Switzerland, in conjunction with the second United 
Nations International Atoms for Peace Conference. The U. S. portion of 
the exhibit will occupy approximately 32,000 sq. ft. in the recently en­
larged Palais des Expositions in downtown Geneva. Comparable space
will be occupied by the United Kingdom and France; smaller 
will be presented by 9 other countries active in atomic energy 
ment and utilization.

exhibits 
develop-

b The Army Research Office has been moved from Ft. Belvoir, Virginia
to Arlington Hall Station, Arlington, Va^ to facilitate closer contact with 
the Office of the Chief of Research and Development. The Army Research 
Office, established in March, guides the efforts of the Army’s Technical 
Services, which continue to direct actual research projects in their re­
spective fields.

► A contract estimated at over $400,000 for maintenance, fueling, in­
spection, servicing and repair of aircraft at the National Facilities Experi­
mental Center of the Airways Modernization Board at Atlantic City, N. J. 
has been awarded to Lockheed Aircraft Service International, Inc., 
Jamaica, N. Y.

b A 50% immediate price cut on preproduction samples of silicon-con­
trolled rectifiers has been announced by General Electric Co.’s semicon­
ductor product department. The company said increasing output from its 
engineering development pilot line makes the price slash possible.

b Using a single side band communication system, recently approved for 
the Strategic Air Command, a communications officer cruising above the 
North Pole chatted with Navy signal forces at the South Pole’s Operation 
Deep Freeze. The system virtually eliminates static and other interference 
and will reach half-way around the world.

> Citing unofficial reports that a number of Vanguard satellites are 
“missing,** Sen. Olin D. Johnson (D., S. C.) has asked the Navy Research 
Laboratory for a full inventory of Operation Vanguard In a letter to Capt. 
Peter Horn, Laboratory Director, the Senator asked whether contractors 
were penalized for imperfection«, in delivered rockets used in the Van 
guard operation.

EIA Reorganizes 
Reliability Group

Associate Director of the EIA 
Engineering Department, Virgil 
M. Graham has announced the 
reorganization of the Reliability 
Committee (EAR) to provide a 
more dynamic coverage of the field 
of reliability in keeping with fast­
moving and fluid problems of mod­
ern electronic weaponry and allied 
fields. -

The Committee becomes the Mili­
tary Electronic Applications Com­
mittee (M-7). L. M. Clement, of 
Avco Manufacturing Co., will con-
tinue as chairman.

In addition to the 
M-7 subcommittees 
tablished and their

redesignation, 
have been es- 
new chairmen

announced by Graham as follows: 
“Reliability” (M-7.1) — L. M 

Clement.
“Maintainability” (M-7.2)—Maj. 

Gen. F. L. Ankenbrandt, of RCA.
“Value Engineering” (M-7.3) — 

Rear Admiral R. S. Mandelkorn 
(USN-ret.), of Lansdale Tube.

A further breakdown of the Re­
liability Subcommittee (M-7.1) 
into a sub-sub committee (7.1.1) 
on Standards and Definitions, with 
C. M. Ryerson, of RCA, as chair­
man, and Reliability Education, 
with Craig Walsh, of McGraw-Hill, 
as chairman, completes the reor­
ganization.

NEW CORES

Rigid structure of the cap of these new 
“Polly Cap" tape wound bobbin cores by 
Magnetics Inc. will not distort with temp 
changes, allows easy handling during assem 
bly.

More News on Foqe 14
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SPECIFIC PERFORMANCE CHARACTERISTICS FOR TYPICAL FILTERS

rite m ghes prodL'CTS, Crystal Filters, International Airport Station, Los Angeles 45, Calif.

WESCON EXHIBIT booths 1401-2

ELECTRONIC INDUSTRIES

Center Frequency 
6 db Bandwidth 
Maximum Insertion Loss 
Maximum Passband Ripple 
Stopband Attenuation

No 3 
1.75 me 
2.7 kc 
6db 

* 1 db 
> 60 dh

No. 1 
1.75 me 

6 kc 
6db 
* 1 db 
> 60 db

No. ? 
10 me 
70 kc 
<2db 

<0.25 db 
> 50 db

W ith center frequencies of 30 kc to 30 inc und fractional 
bandwidths of 0.01% to 6%, these crystal filters have seven 
distinct advantages:

Filter N • 2 
50 '6 db Bandwidth 

Ratio - 2.0

Filter No 1 
60 6 db Bandwidth 

Ratio - 1.8

Circle 10 on Inquiry Card, cage

ormanee levels

Filter No 3 
60/6 db Bendwidth 

Ratio - 1.37

1. High frequency filtering
2. High selectivity
3. I<ow passband ripple
4. 1/vw insertion loss
5. Small size and weight
0. Excellent temperature stability
7. Excellent shock and vibration stability

Hughes Products now offers high performance cry-tai filters 
previously available only for special military developmental 
contracts and Hughes-built systems. IUtilizing unique design 
and advanced manufacturing techniques, these Hughes crys­
tal filters provide a degree of performance previously un­
attainable.

orld h ith ELECTRONICS HUGHES PRODUCTS



The Hughes Memo-scope* 
oscilloscope, just over 

a year old, already has 

gained wide acceptance 

throughout the industry. 

Over 400 leading firms 

have purchased this 

“transient recorder with 

a memory.” Here are just 

a few of them ...

accep
ffOEf/VG

CONOCO

ORO co

WESCON EXHIBIT of the Memo-scope oscilloscope at booths 1401 and 1402.
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CONVAIR
« iivivoa or (tatui wimmcs cuUMatiHIBM

Westinghouse

ALLIS-CHALMERS

Aerophysics

ELECTRONIC CONTROL SYSTEMS

imp
Intelligent Machines Research Corporal ion

SMI
SERVOMECHANISMS

AM£ft/CA/V BOSCH

/«/MM COHPOMnO/V

ALLLN - BRADLEY COMPANY

ELECTRONICS DIVISION

CURTISSWRIGHTm
CORPORATION

Beckman

C LEVITE

U. S Department of Commerce
NATIONAL BUREAU OF MAAOAKN

APPLICATIONS: Ballistics, Ultrasonics, Acoustics, Cardiology, Compo­
nent Characteristics, Environmental Test, Education, Quality Control.

To find out how the Hughes Memo-scope oscilloscope can improve 
your product and profit picture write: HUGHES PRODUCTS, Memo-scope 
Oscilloscope, International Airport Station, Los Angeles 45, California

Creating a new world with ELECTRONICS
HUGHES PRODUCTS

ELECTRONIC INDUSTRIES * August 1958

© 1938. HUSHES AIRCRAFT COMPANY
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THE LEAF INTO OUTER SPACE

Our only link with outer space is the advanced Communi­
cations System. Our progress in space technology has 
become dependent on solving the vast network of new 
problems which the Space Age has imposed on the field of 
Communications.

To meet these problems the Hughes Communications 
Systems Laboratories is drawing upon its continuing efforts 
in the field of Global Airborne Communications. Such 
newly devised Hughes hardware, at left, for example, 
illustrates the use of high-reliability wire wrapping to re­
place soldered connections and the use of inexpensive 
miniaturized “cordwood” circuit modules to make possible 
high component density.

New methods, such as Hughes-pioneered digital tech­
niques, arc being formulated to achieve the long-range 
goal of developing communications systems capable of 
deflecting their signals from meteors, artificial satellites, 
and even the moon. Still other methods arc being devel­

oped for systems which will transmit intelligence through 
media impervious to radio frequencies by modulating fre­
quencies far up the electromagnetic spectrum.

Advanced thinking, diversification, and expansion are 
also taking place in other areas of the Research & Develop­
ment Laboratories, of which Communications is a part... 
in Hughes Products, the commercial activity of Hughes 
... in Hughes Fullerton, where three-dimensional radar 
systems are under development... in Hughes El Segundo, 
the manufacturing facility for complex electronics systems 
... and in Hughes Tucson, where guided missiles are 
manufactured.

Never before have the opportunities at Hughes been 
more promising!

Field Engineering 
Vacuum Tubes 
Crystal Fitters 
Systems Analysis 
Computer Engineering

Nuclear Electronics 
Microwaves 
Communications 
Reliability 
Circuit Design

New commercial and military contracts have created an immediate 
needfor engineers in the following areas:

Write in confidence to Mr. Phil N. Scheid, 
Hughes General Offices, Bldg. 6-V, Culver City, California.

the West's leader in advanced electronics

HUGHES AIRCRAFT COMPANY
Culver City, El Segundo, 
Fullerton and Los Angeles, California 
Tucson, Arizona

Uacttomacnetoc podttoiiin* of cutting edges is directed by this etched 
metal bar, a significant innovation which aided in the Hughes 
Products development of the first all-clectronically controlled ma­
chine tool line.

Data pracassars under development at Hughes Fullerton will 
monitor the action of hundreds of aircraft and store the changing 
tactical situation in electronic memories for high-speed assignment 
of defense weapons.

Wasem shew. Visit our booths 1401, 1402, 1812, and 1813 or the Hughes recruiting suites at the Chapman Park Hotel.
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A» We Go To Press

Coming Events
A listing of meetings, conferences, shows, etc., occurring 

during the period September & October that are of 
special interest to electronic engineers

Aug. 6-8: Special Technical Confer­
ence on Non-Linear Magnetics A 
Magnetic Amplifiers, AIEE A IRE; 
Hotel Statler, Los Angeles, Calif.

Aug. 13-15: Conference on Electronic 
Standards of Measurements, NBS, 
IRE A AIEE, NBS Boulder Labs; 
Boulder, Colo.

Aug. 15-17: ARRI. National Conven­
tion, Washington, D. C.

Aug. 19-22: Wescon. IRE & WCEMA. 
Ambassador Hotel, Pan Pacific Au­
ditorium; Los Angeles, Calif.

Aug. 19-22: Pacific Meeting, Ameri­
can Institute of Electrical Engrs.; 
Sacramento, Calif.

Aug. 22-24: Annual Convention A 
Seminar, Nat’l Alliance of TV A
Electronics Service Assn.; 
gress Hotel, Chicago, Ill.

Aug. 25-28: Rocky Mountain 
tronic Parts Reps Conf., The

Con-

Elec­
Rep-

resentatives; Colorado Hotel, Glen­
wood Springs, Colo.

Sept. 3-10: 2nd International Con­
gress on Cybernetics, International 
Assoc, for Cybernetics; Namur, 
Belgium.

Sept. 8-10: 1st National Conf. & Ex­
hibit on Application of Electrical 
Insulation. AIEE, Hotel Pick-Car­
ter, Cleveland, O.

Sept, 8-13: First International Con-
gress, Int’l Congress of the 
nautical Sciences; Palace 
Madrid, Spain.

Sept. 12-13: Communications

Aero­
Hotel,

Conf..
IRE; Sheraton Montrose Hotel. Ce­
dar Rapids, Iowa.

Sept. 12-14; 7th Annual Chicago High 
Fi Show; Palmer House, Chicago.

Sept. 15-17: International Power In­
dustry Computer Application Conf.. 
AIEE; King Edward Hotel, To­
ronto, Canada.

Sept. 15-19: 13th Annual Instrument 
& Automation Conference A Ex­
hibit, Instrument Society of Amer­
ica; Convention Hall, Phila., Pa.

Sept. 16-18: Fall Quarterly Confer­
ence. EI A; St. Francis Hotel, San 
Francisco, Calif.

Sept. 22-21: Symposium & Exhibit on 
Telemetry & Remote Control, IRE; 
American Hotel, A Patrick AFB, 
Miami Beach, Fla.

Sept. 24-25: Industrial Electronic Con­
ference, IRE & AIEE; Rackham 
Memorial Bldg., Detroit, Mich.

Sept. 28-Oct. 2: fall Meeting, Elec­
trochemical Society; Chateau Lau­
rier, Ottawa, Canada.

Sept. 30-Oct. 4: High Fidelity Show, 
Institute of High Fidelity Mfrs.; 
New York, N. Y.

Oct.: Western Regional Conference, 
Nat’l Community TV Ass’n; Port­
land, Ore.

Oct. 1-2: 4th Conf, on Radio Interfer­
ence Reduction, Armour Research 
Foundation; Museum of Science & 
Industry, Chicago, Ill.

Oct. 1-2: Engineering Mriting A 
Speech Symp., IRE; New York 
City.

Oct. 2: Section Meetings I alender- 
Wichita Sect., Institute of Aero­
nautical Sciences; Innes-Colonial. 
Room 121 S. Broadway, Wichita. 
Kans.

Oct. 2: Section Meetings Calendar— 
Phila. Sect., Institute of Aeronau­
tical Sciences; Penn-Sherwood Ho­
tel, Phila., Pa.

Oct. 6-7: Symp. on Extended Range A 
Space Communications, IRE A 
G. Washington Univ.; Lisner, 
Washington, D. C.

Oct. 8-10: 14th Annual Mtg., Cana-
dian Electrical Manufacturers 
soc.; Sheraton Broch Hotel, 
agara Falls, Canada.

Oct. 8-10: Canadian IRE Conv. A 
position: Automotive Bldg.,

As-
Ni-

Ex-
Na-

tional Exhibition Grounds, Toronto.
Oct. 13-15: National Electronics Conf.. 

IRE, AIEE, & EIA; Hotel Sher­
man, Chicago, Ill.

Oct. 13-15: Internationa! Systems 
Mtg.; Penn-Sheraton Hotel, Phila­
delphia, Pa.

Oct. 19-24: 84th SMPTE Conv.; Sher­
aton-Cadillac Hotel, Detroit, Mich.

Oct. 20-22: URSI Fall Mtg., IRE;
Penna. State Univ., University 
Park, Pa.

Oct. 27-28-29: Radio Fall Meeting. 
EIA; Sheraton Hotel, Rochester, 
N. Y.

Dec. 3-5: Eastern Joint Computer 
Conference, IRE, AIEE & ACM; 
Bellevue-Stratford Hotel, Phila., Pa.

Abreviatiena:
ACM: Association for Computing Machinery 
AIEE: American Inst, of Electrical Engrs. 
ARRL: American Radio Relay League 
EIA: Electronic Industries Assoc.
IAS: Inst, of Aeronautical Sciences 
IRE: Institute of Radio Engineers 
ISA: Instrument Society of America 
WCEMA: West Coast Electronic Manufactur­

ers Assoc.

Space Ship Effect 
on Humans Studied

The Air Force’s Air Research 
and Development Command has 
been directed to proceed with the 
letting of two contracts for study 
of the ecological aspects of hous­
ing human beings in a capsule for 
long periods of time in outer space.

This study will be an extension 
and reorientation of previous Air 
Force studies concerned with 
manned capsule ejection from su­
personic high altitude aircraft. The 
new contracts which will total 
about $400,000, represent work 
necessary toward an ultimate capa­
bility to launch a man into space.

Wanted . . .
Technical Papers

The 1959 Electronics Compo­
nents Conference, sponsored by 
the AIEE, IRE, EIA. and WCEMA. 
is soliciting papers on the subject 
of electronic components and ma­
terials. A 150 to 200 word abstract 
together with title and authors 
names should be sent to the Tech­
nical Program Chairman:

Brig. Gen. Edwin R. Petzing 
AGEP Secretariat
University of Pennsylvania 
200 S. 33rd Street
Philadelphia 4, Pa.

The deadline for abstracts is 
October 4, 1958.

The theme of this informative 
conference, to be held at the Ben­
jamin Franklin Hotel in Philadel­
phia on May 6. 7, and 8, 1959, is 
“New Concepts for Space Age.”

1959 COMING EVENTS
Jan. 12-13-’59: 5th National Sympo­

sium on Reliability A Quality Con­
trol. IRE, AIEE, ASQC & EJA; 
Bellevue-Stratford Hotel, Phila., Pa

Mar. 2-6: Western Joint Computer 
Conf., IRE, AIEE & ACM; at Fair­
mount Hotel, San Francisco, Calif.

March 23-26: IRE National Conven­
tion, IRE; New York City.

Apr. 5-10: 5th Nuclear Congress, IRE 
A EJC; Cleveland, Ohio.

May 4-6: National Aeronautical Elec­
tronics Conference, IRE; Dayton, 
Ohio.

May 6-8: Electronic Component*- 
Conf.. IRE, AIEE, EIA & WCEMA; 
Ben Franklin Hotel, Philadelphia, 
Pa.
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SENSITIVE
INDICATOR

LATEST
FROM
E ECO

NO BIAS REQUIREDBIAS REQUIRED

Note that a positive-going Minisig Neon Indicator
display the tate of an EECO T-Series Flip-Flop, because the T-Series

WSERIES ACCUMULATOR WITH REMOTE INDICATION Y-SERIES SHIFT REGISTERT SERIES DECADE (4-2 21 COOE)

Company

Circi» 12 on Inquiry Card, page 97ELECTRONIC INDUSTRIES

ACTUAL 
SIZE

ENGINEERED ELECTRONICS COMPANY
(a tnbeidiary of Electronic Engineering Company of California >

Peak-b peak 
Excursion

8 volts
10 volts
20 volts

506 East First Street • Santa Ana, California

LOW PRICE
The economical price of Neon Minisigs ranges from $8.50 per unit (in sample 
quantities of 9 or less) to $6.55 per unit in quantities from 200 to 499. Prices for 
larger quantities and for Incandescent type available on request.

(Model R-101) is used to

APPLICATIONS
The principal use of Minisigs is to indicate signal levels or the state of flip-flops, 
switching circuits, and storage elements. Here are two typical applications of the 
Neon Minisig.

LENSES
Minisig lenses are of high-impact polystyrene with plain, flat face. Lense configu­
ration permits wide angle of visibility. Lenses with numerals, letters, etc., are also 
available on special order.

level is more positive than the “0” level A bias voltage of —7.5 volts is used This 
is conveniently derived from the -12-volt supply and is regulated by a zener diode. 
The other application does not require a bias supply.

The schematics in the box below show other typical applications of Minisig 
Neon Indicators. Though these applications are to three of the principal EECO 
plug-in circuit “families!’ Minisigs can be applied with equal effectiveness to any 
system designed for small signal excursions.

For example, the signal voltage swings of these EECO circuits are as follows:

NOT JUST ANOTHER INDICATOR
The EECO Minisig Sensitive Indicator is definitely not “just another Indicator’.’ 
It occupies no more panel space than a conventional indicator ... BUT— 
1. It incorporates a built-in high-sensitivity transistorized driver circuit.
2. It gives on-off indication where the signal excursion is too small for direct 

operation of neon or incandescent lamps.
3. Its operating characteristics are adjustable.
4. It will accommodate a wide range of input signal conditions.

TYPICAL
NEON MINISIG 

APPLICATIONS

WESCON
Sec our Minisit Sensitive Indicator, m 
well EEC i Gvmmuuml end CUiee* 
Transistor Plug-in Circuits and one and 
two-tube Vacuum-Tube Plug in Circuits al
WESCBN... BOOTH 920

TWO TYPES
Minisig Sensitive Indicators 
■re available in two types 
naan glow tube and incandes­
cent lamp. Both types include 
models for positive-going or 
negative-going signals. Neon 
Minisigs have a maximum 
sensitivity in the order of two 
volts, peak-to-peak, and bias 
range limits of —10 volts to 
+ 10 volts. Specifications on 
incandescent-type Minisigs 
are in design and will be 
released soon.

ENGINEERED
ELECTRONICS

I Series—Germanium transistor circuits; "1”= -3 volts; “0 -11 volts.
WSenes—Silicon transistor circuits; "1"= +6 volts; "0” +16 volts.
Y-Senes—Two-tube computer circuits; “1" = -20 volts; “O' 0 volts.



TOTALS

800

USAF MISSILE PROGRAM

BUYING

$340

204

half the $2.8

Circle 13

TOTAL (FY 1958)
TOTAL (FY 1957)

Budget 
Category

394.906 
9950C

369,212 
33,550

3.149 700 
442,730

1,879,230 
833,778 
936,731
384,690 

37,467
181,941
35,367 

271,012 
313,995 
281,822 
285,891

3.497.702 
320.000
25.886 

158.191

Facsimile equipment 
Generators. Sana! 
Headsets 
Headset-microphone 
Identification sets 
Indicators 
Indicators, radar 
Infrared equipment 
Kits, fire control mod. 
Kits, modification 
Kits, radar modification 
Kits, radio modification 
Meters, field strength 
Meters, frequency 
Meters, volt 
Modulators 
Multimeters 
Multiplexers
Navigational systems & equip. 
Networks
Oscillators 
Oscillographs 
Oscilloscopes 1 accessories 
Power supplies 
Radar equipment 
Radio direction finders 
Radio receivers 
Radio received-transmitters

45,259 
310.775 
203.041 
266.511 
120,000

4 591,971 
562,569 
372,525
61,382 

1,433,462
240,014 

34.411
56.147

1,650.296 
27.749

260,400 
428,587 

1.224,769 
2,336.260

26,250 
620,837

32,370 
728.102 
361.442

8 355,553 
59.415

752,820 
197,667

126,649 
11,940,804

259,562 
1,089,261

449,476 
420,159

28.84C 
211.648 
116.901 
161,869 
310,275 
123,095 
49,927 

697,059 
227,582 
561,910 
138,949 
141,701
88,074 

292,935 
Ml,305 

1.125,695 
2.025.350 
1,177.815

34.995 
75,000 

8,581,802 
965,324

Inquiry Card page 97

equipment ¡elected from contracts 
government ogenciet in Junr IMJ

$926
$636

ELECTRONIC 
INDUSTRIES

Facts and Figures Round-Up 
August, 1958

$2,863.0
$2,451 0

Radio sot control 
Radio sets
Radio transmitters 
Radiosonde equipment 
Recorders A accessories 
Recorders-reoroducers 
Relay assemblies 
Relays 
Relays, solenoid 
Resistors 
Resolvers 
Semiconductor diodes 
Simulators 
Spare parts 
Switches 
Synchros
Tape, recordinq
Telemetering equipment 
Television equipment 
Test equipment (variom 
Testers
Test sets
Tost sets, radar 
Tost sets, radio 
Transducers 
Transponder sets 
Tubes, electron 
Wire A cob'e

$967.5
$876.0

$969.5
$938.0

Amplifiers
Amplifiers, r-f
Analyzers
Analyzers, spectrum
Antennas A accessories
Battery chargers
Batteries, dry
Batteries, storage
Beacon equipment, radio
Cable assemblies
Cable sets, interconnecting 
Calibrators
Communication systems 
Computers A accessories 
Computers, airborne 
Connectors
Converter equipment
Co-ordinate data equipment
Countermeasures equipment 
Delay lines
Dummy loads

$346.0
25.0

$359.0
24.0

FY 1958 
to date:

RADIO & TELEVISION RECEIVER 
PRODUCTION 

1952-1958

Aircraft
Ships—Harbor Croft 
Combat Vehicles 
Support Vehicles 
Missiles 
Elec. A Comm.
Research A Dev. 
Miscellaneous

319 0
183.0
75.0

299 0
214.0
74.0

$1.045.0
72.0

GOVERNMENT ELECTRONIC 
CONTRACT AWARDS

891 0
601 C
222 0

29 0

GOVERNMENT RESEARCH A DEVELOPMENT SPENDING 
(In Millions)

billion scheduled for all Air Foret' missile 
programs. This amount doos not include 
research and development or construction 
requirements.

—Aircraft Induitrlet Anociotion

19591957

DEFENSE

Year ending 
June 30 Total

Research and 
Development

Activities
Supporting 

RAD

Development. 
Test and 

Evaluation

1955 $3.520.3 $1 349.6 $344.3 $1,826.4
1956 3,814.6 1,539.0 445.5 1 830.1
1957 5 088.3 1,651.4 633.0 2 803.9
1958 est. 5,602.5 1,886.7 424.6 3,291.2
1959 est. 6,219.1 2,518.1 444.5 3,186.5

Aircraft indurtrie, Anociotion



Vis» mir BmM* Nos. 604-607 at WESCON

'Js Atlanta

AISiMeg Tool Tip« lor cutting 
machining itronge»t alloy steel».

Roller« for flattening inductance 
a naw application for AISiMag.

A subsidiary of 
Minnesota Mining and 
Manufacturing Company

CORPORATION
CHATTANOOGA 5, TENN. 
iHH SUR OF CERAMIC Ì.EADERSHIF

‘Jesigners ore generally familiar with the plus values of 
AIStMag technical ceramics for standard industry appli­
cations. However, recent developments—-particularly 
<n new, high-strength, high-temperature AISiMag 
Aluminas—have greatly enlarged their range of use­
fulness.
Do you need a material with such versatile character­
istics os shown on this page? AiSimag technical ceram­
ics have helped many designers solve problems . . . 
may help solve yours. Send blueprint with complete 
operating details for our recommendations.

Precisian Finish««
Smooth, easily coated AISiMeg Coro« 
for Ink, Matei Him and Carbon Da 
posited # tsiston

AlSiMag Alumina Ceramics 
open new fields for designers . . • 

permit designing to higher temperatures, 
higher frequencies, greater strengths.

Thin • • • Strong
fleclron TuLe Spat '*« as thin m 009“ 
heve ramark able strength. Similar parts 
might solve other application problems 
where superior insuietion is needed.

Precis loa Talarsaseas
Minute, yet strong tubing of A’SiM. । 
Alumina Parts in inset magnified three 
times (smaller one .013" OD); others 
approximate actual size

NatMaJsrtii«
Alignment Tool Blades. Non-metallic, 
for ¿ansitive machine end instrument 
settings—other demanding applications

Asld ■ •silt«»«
Rotary Seals and Plungers. Extra« ir< 
nary wearing qualities. Surface finish 
to most exacting specifications.

He«* W«slst«nf
Support Rings for Heat Treating Fix­
tures. Welding Jigs. Hold-down Jigs 
for best applications.

Abrasion Ooetstant
Send Blest Nozzles Spray Nozzle«. 
Herd, homogeneous. long-lived. Su.ted 
to the most exacting v»*»



has been

background with more than 30 j ears'
a physicist, chemistexperience

and electronic engineer

Mannheimer Busignies

than any scope in its class !

Denver,

Write for complete ipecificationi

ELECTRONIC INDUSTRIES

cently 
RCA 
Div.

Cyril E. McClellan has been elected 
Vice President of Engineering at Cal­
ifornia Technical Industries Div. of 
Textron, Inc.

Circle 21 on Inquiry Card page 97

. . . for X and Y axis simplify 
precise studies of phase shift 
and servo mechanisms.

and has

. . . in only 16“ depth by 7" 
high. Fits standard relay racks 
with doors closed.

Alan M. Glover has just re- 
been elected Vice President of 
Semiconductor and Materials

extensive engineering

George S. Brown,

... in less space from new ETC 
4Vj x 5’//' rectangular C-R 
tube Bezel adapter fits all 
standard cameras.

Ramo-Wooldridge Corp.
Colo.

named Manager of Engineering and 
Manufacture for the Santa Barbara 
Div. of Western Design & Mfg. Corp

Dr. Manfred Mannheimer has been 
appointed to the engineering staff of 
Astron Corp. He will be working ex­
clusively in research and development

Henri Busignies, President of Fed­
eral Telecommunication Laboratories 
has just received the honorary degree 
of Doctor of Science at the 42nd com­
mencement exercises of Newark Col­
lege of Engineering. He is the eighth 
person to have received the degree 
since the college first granted honor­
ary doctorates in 1919.

Dr. Saul Rosen has been named to 
the newly created position of Man­
ager, Programming Research and De­
velopment for Philco Corporation’s 
“Transac” computers. He was for­
merly with the Burrough’s Corp.

Price Wickersham, Instrumentation 
Engineer, has joined the Electronic 
Instrumentation Co., a division of The

New Model K-ll-R— outstanding in 
performance, price and size—sets new 
standards for general-purpose oscillo­
scopes. Identical, high-sensitivity horizon­
tal and vertical amplifiers have less than 
3% phase shift below 100 kc. A built-in 
calibrator and wide range of accurate 
sweep speeds simplify measurements of 
voltage and time without external patching.

Carefully miniaturized, but with relia­
bility foremost in mind, the K-ll-R is built 
around a compact new ETC rectangular 
C-R tube that gives the same raster area 
as a conventional 7" round tube.

X «NO Y AMPLIFIES
Samttivity: 1 mv/cm to 150 v/cm.
Stability: 1 mv/hr afttr warmup.
Bandwidth: DC to 300 kc.
Att«mia*ar 15 calibrated ranges.
Coupling: DC or AC, balanced or unbah 

an cod thru panel or rear receptacle for 
console operation.

¿tsec/cm. Uncalibrated from 1 sec/cm to 
2 /isec/cm.

Trigger Sync: Inf., Ext., or line an voltage 
rise from 0.023 /isec/v to 20 msec/v.

CALIBRATOR
Internal, 500 cps square-wave al ICC mill», 

volts peak-to-peok.

A. . Orlacchio has been appointed 
Chief Engineer of the Glennite In­
strumentation Div. of Gulton Indus­
tries.

Robert N. Wagner has been ap­
pointed Chief Electrical Engineer for 
Aluminum Co. of America.

Dr. Sidney .1. Stein has just been 
appointed Director of Engineering 
and Research for the International 
Resistance Co. of Philadelphia.

Albert Diamond has been appointed 
Project Engineer, Advanced Design 
at Norden-Ketay Corp., Precision 
Components Div.

Price: *595

1200 E. MERMAID LANE • PHILADELPHIA 18, PA.
Headquarters for SINGLE- aid MULTI-BEAM SCOPES and dependant C-R Tubes ... «Mt 1937

with Identical X and Y Amplifiers

NEW RACK PANEL 
OSCILLOSCOPE



ALLEN-BRADLEY electronic components
The standard of quality for 

long life and dependable performance

HOT MOLDED COMPOSITION 
RESISTORS—Quality standard of 
the industry. Rated nt 70 C, in 2, 
1, 1/2, 1/4, and 1/10 wotts Res. 
to 22 meg. Tol: 5, 10, and 20%.

HERMETICALLY SEALED in ceramic 
tubes. Solid, hot molded resistor, 
less than 1% resistance change 
after 250 hr, 95% rel. hum., 40°C. 
Resistance values to 22 megohms.

METAL GRID PRECISION RESIS­
TORS—Hermetically sealed. Non- 
inductive. 1, 1/2, And 1/4 wotts 
ot 100’C. Tolerances 0.1% to 
1.0%. Temp coef. ± 25 PPM/°C.

COPPER CLAD—Metal panel 
mounting, insulated composition 
resistor supplied in two ratings: 
3 and 4 wotts ot 70°C, and 4 and 
5 watts respectively at 40°C.

INDUSTRIAL—Type H with solid, 
hot molded resistor element. 
Quiet, improves with use. Life 
over 100.000 cycles. Rated 5 
walls, 40°C; and 3 wolfs, 70°C

STANDARD—Type J. Solid molded 
element. Quiet, reliable Roted 2 
watts, 70 C. Values to 5 meg.— 
less Ihan 10% change in 100,000 
cycles. Exceeds MH-R-94B

HIGH TEMPERATURE—Type K. 
Similar to Type J but rated 3 
watts, 70°C; 2 watts, 100 C; and 
I wott, 125°C—derate to rero at 
150C. Many types and topers.

MINIATURE—Type G. Solid 
molded element. Only 1/2” in 
diam. Plain or lock bushing; also 
with line switch. Rated 0.5 wott 
ot 70°C. Values to 5 megohms.

FERRITES FILTERS POTENTIOMETERS

TV CORES, including lightweight 
flared yoke»; U, I, and O core» 
for color convergence; U and E 
flyback core»; and other». All 
have uniform magnetic propertie».

HIGH FREQUENCY low pait cat- 
coded ceramic filter» for elimina­
tion of radiation. Max rating»: 
500 • DC ot 125°C; RF current 
0.25 omp; DC Or IF current 5 amp.

PRINTED CIRCUIT TYPE—Solid 
molded element. Rated 1/4 watt 
ot 70°C. Type F is only 1/2” in 
diam. Screwdriver adjustment. 
Total resistance value» to 5 meg.

THIN TYPE—Uses molded cover 
at actuator. Type T ho» »olid 
molded element. Rated 1/2 watt 
at 70°C. life in excess of 50,000 
cycle». Total value» *o 5 megohm».

CERAMIC DIELECTRIC capacitor» 
of »uperior quality, in a wide 
variety of type»—GP (»ingle and 
dual) —with no "rundown" on 
lead». Alto, a» TC and »table.

CERAMIC ENCASED capacitor» for 
use where reliability and tuperior 
performance ot high temp ore 
important. Rated 500 v DC al 
150°C. Tol: 5%, 10%, and 20%.

CAPACITORS

FEED-THRU * STAND-OFF dis­
coidal capacitors for VHF and 
UHF range. No parallel resonance 
effects at 1,000 Mcps or less. 
Nominal values 4.7 to 1,000 mmf.

BARE DISC ceramic capacitors for 
direct mounting in printed circuit 
boards. Mechanically strong to 
avoid breakage in handling, in­
stalling, and soldering.

Allen-Bradley Co. 
1342 S. Second St. 
Milwaukee 4, Wit.

In Canada: 
Allen-Bradley Canada Lid 

Galt, Onl 0 U « I ITU

ELECTRONIC COMPONENTS
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NOISE!

IlíCHCANNON

Please Refer tr Pert 201

Circle 14 Inquiry Card, page 97

one of the most complete 
lines available anywhere

with famous '‘Latch-Lock." 
2—3—4—5—6—8 contacts

for low level circuits 
10-15 amp. contacts

Factories H Los , 
turine licenS'-t

It informatior 
bulletins

>-7 and DC-2

tlC COMPANY, 3208 Humboldt Street Los Angele* 31, California. 
<geles, Salem, Massachusetts, Torontr. Melbourne, London. Manufac 
Paris and Tokyo. Representatives and distributors in all principal cities

built to RETMA standard 
specifications.

Gold plated contacts

For an -nteresting discussion of the broad subject 
of "Reliability,” write for Cannon Bulletin R-l.

audio cord type.
Latest development. Modern and 

quiet in all respects

special sealed connectors 
for extreme moisture conditions 

3 or 6 contacts

Disconnect... Years of Service*
Write for Audio Bulletin PO-7. For information on 
co-axial connectors a k for Bulletin DC-2

Cannon Audir Connectors are standard on 
practically all top-ranking microphones

You'll find exactly the type and size you need in 
the extensive Cannon Audio Line .. standard of the 
industry... constantly improved -nd modernized.
Nine basic Senes... with hundreds of layouts and 
contact variations. In cord rack/panel/chassis, auaio 
and low level portable, hermetically sealed, miniature 
and sub miniature, and power supp'y types.
Microphone connectors with the famous Cannon 
“Latch-Lock” feature
More than 200 Cannon-Diamond Co-Axial types, 
plus accessories.
All designed to give you what you want.. Less
Noise... Quiet, Continuous Operation... Quick

[CANNON PLUgS



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

EAST MID-WEST WEST

ITT COMPONENTS DIV.. INTERNA­
TIONAL TELEPHONE A TELEGRAPH 
CORP., has started construction on an ultra­
modern. 1-story plant for the manufacture of 
special-purpose vacuum tubes at Roanoke, Va. 
The building, rising on an 18-acre site, will 
comprise 58,000 sq. ft.

MOTOROLA. INC., has completed the first 
successful all-over water installation of micro­
wave for the military on the missile range at 
the USAF Missile Test Center. Fla. Operating 
in the 7.125-8.000 MC. band, it covers a total 
of 80 miles in the Bahama Islands.

A. B. DC MONT LABORATORIES. INC., 
has been awarded a (184.500 research and de­
velopment contract from Sperry Gyroscope Co. 
for CCTV system to be used for radar bore­
sighting and tracking of aerial targets.

MAGNETIC METALS CO., Camden. N J . 
has been informed that its products comprised 
the majority of the magnetic core material in 
the Jupiter C Rocket which successfully placed 
the Explorer I in space.

RAYTHEON MFG. CO. has received con­
tracts totaling about (15-million for powerful 
radio communications relay sets. The award 
was made by the Navy’s Bureau of Ships. The 
sets are intended for Marine Corps use.

SPERRY GYROSCOPE CO ha* been 
awarded an U. S. Army contract for follow- 
on production of "silent sentry” portable radar 
sets designed to provide mobile advance forces 
with the ability to detect enemy movements 
despite smoke, darkness, or fog.

WESTINGHOUSE ELECTRIC CORP.’S 
Ordnance Dept, has received a (600,000 con­
tract from the Navy for torpedo motors quieter 
than a small household electric fan. Motors 
will be used to drive the Navy’s Mark 37 
torpedo.

MAGNETICS, INC., has announced an 
across-the-board price decrease on all sixes of 
permalloy powder cores, stabilized and un- 
stabilized.

GENERAL ELECTRIC CO.’s Capacitor 
Dept, has reduced the prices on cylindrical 
foil Tantalytic capacitors by approximately 
8%. The reduction applies to all ratings in 
the cylindrical foil line«.

SYLVANIA ELECTRONICS SYSTEMS has 
announced plans tor the construction of a 
70.000 sq. ft. manufacturing plant al Williams- 
port. Pa. The new plant will produce com­
puter component* and special computer de­
vices which are presently carried on in leased 
facilities in that city.

CORNING GLASS WORKS has received 
contracts totaling over (350.000 for guided 
missile radomes made of Pyroceram. a super­
strength ceramic introduced to industry a year 
ago.

BLAW-KNOX CO. has received government 
orders for the design, fabrication and installa­
tion of missile and satellite tracking antenna* 
85 ft. in diameter. Engineering and fabrica­
tion will be done at the Equipment Div., 
Blawnox. Pa.

BENDIX AVIATION CORP.. Computer Div., 
announce* that Palmer and Baker Engineers, 
Inc.. Mobile, Ala., and Tudor Engineering Co., 
San Francisco are using digital computers to 
determine future traffic load and control, in 
addition to determining location and traffic on 
future highways.

BURROUGHS CORP, has been awarded a 
USAF contract for (17.5-million for the con­
struction of 24 coordinate data processing sys­
tems to be used in SAGE. Another contract 
for (1.7-million has been received from AC 
Spark Plug Div. of General Motors for de­
sign and fabrication of pre-launch data com­
puters to be used in the Navy Regulus II 
missile program.

AMERICAN LAVA CORP, now has avail­
able machinable Grade A Lava in block form 
for model making or experimental designs . . . 
or fabricated into precision parts to customer's 
specifications.

STROMBERG-CARLSON has supplied the 
multiplexing equipment which will be used in 
the new Northern Illinois Toll Road.

MINNESOTA MINING AND MFG. CO. has 
developed a radical new “sandwich construc­
tion” magnetic tape for computer and in­
strumentation use that eliminates oxide-rub- 
off, extends equipment life and outwears con­
ventional instrumentation tapes by 10 times 
or more.

COLORADO RESEARCH CORP, has opened 
Its new modern laboratory at Broomfield 
Height*. Colo. The firm is engaged in re­
search in the field* of electronics and applied 
physics.

FOREIGN

NARDA MICROWAVE CORP.’S European 
distributor appointments: Kostas Karayannis. 
Karitxie Square. Athens, Greece, and P. N. 
Biorn, Tollbodgt. 4. Oslo, Norway. The firms 
will service Greece and Norway respectively.

CONSOLIDATED ELECTRODYNAMICS 
CORP., GmbH, has been formed by the Ameri­
can parent to serve as a central sales and 
service facility in Western Europe and the 
United Kingdom. The company is located at 
Weissfrauenstrasse 3, Frankfurt am Main.

ELECTRONICS CORPORATION PAN- 
AMERICA has been established as an affiliate 
in Puerto Rico by Electronics Corporation of 
America. Cambridge, Mass. The new firm will 
manufacture industrial electronic controls for 
the transportation industry in a 21.000 sq. ft. 
branch in Rio Piedras, a suburb of San Juan.

RADIO CORPORATION OF AMERICA ha* 
received a contract from the British Overseas 
Airways Corp, to equip that firm’s intercon­
tinental jet air fleet of 15 Boeing 707 Inter­
continentals with the RCA AVR-200 all trans­
istorized Marker Beacon Receiver. The device 
enables a pilot to position his aircraft prop­
erly on approach and while awaiting directions 
to land.

BOURNS LABORATORIES. INC., has au­
thorized Douglas Randall Ltd., Scarboro, Ont.. 
Canada, to manufacture and market in that 
country the Bourns lead-screw type potenti­
ometers.

PORTO RICO TELEPHONE CO., a sub­
sidiary of ITAT Corp., has converted from 
manual to dial operation in Ponce, Puerto 
Rico's second largest city. The equipment was 
supplied by Kellogg Switchboard A Supply Co.

NORTH AMERICAN AVIATION’S MIS­
SILE DIV. has delivered the first completed 
units of equipment for the Weapon System 
131B, or GAM-77 air-to-surface missile, pro­
gram. The unit will be used to provide simu­
lated barometric pressures.

AUTO DEVICES. INC.. RECTIFIER DIV., 
has lifted the shrouds of secrecy surrounding 
the cutting of silicon crystal for rectifier pro­
duction. The event was in celebration of its 
millionth unit.

SYLVANIA ELECTRIC PRODUCTS. INC., 
has received a (2.6 million contract award 
from the U. S. Army Signal Research A De­
velopment Laboratory for a continuation of 
a development work in electronics.

PHELPS DODGE CORP, has announced 
another 20% decrease in current mining pro- 
duction in Asizona—the fifth cut in 18 months. 
The cumulative reduction in one year and a 
half is in the range of 40%.

PACKARD-BELL’S ELECTRONICS CORP 
contract with Douglas Aircraft Co.. Inc., for 
ground support equipment for the IRBM 
"Thor” has been increased by over (7 million. 
This brings the total contract in force to over 
(14-million. In another award Packard-Bell 
received a (1-million contract from Chance 
Vought Aircraft for additional electronic 
equipment for the FSU "Crusader,” the U. S 
Navy’s first-line operational fighter plane.

CONSOLIDATED ELECTRODYNAMICS 
CORP and GRAYBAR ELECTRIC CO. hnvc 
signed a non-exclusive distributor agreement 
authorizing Graybar to stock and market 
CEC’s Alectra line of portable test instru­
ments. Other CEC news: a (226.000 contract 
has been received from Boeing Airplane Co. 
for instrumentation in the new B-52G flight- 
test program : two 57.500 sq. ft. buildings for 
the Systems and Transducer Div. in Mon­
rovia, Calif., have been completed.

AEROLAB DEVELOPMENT CO. has ac 
quired a new building with 15.000 sq. ft. of 
floor space adjacent to the main Aerolab plant 
at 330 W. Holly St.. Pasadena, Calif. It will 
be used for high altitude research missiles.

BECKMAN INSTRUMENTS, INC., has com­
pleted installation of an electronic data proces­
sing system designed to maintain peak ef­
ficiency in the production of high-octane gaso­
line at the Ponca City. Okla., refinery of 
Cities Service Oil Co.

GULTON INDUSTRIES. INC., has estab­
lished a new Digital Devices Dept, that will 
apply semi-conductor techniques to data ac­
quisition and reduction in analog and digital 
systems. The new department has been as- 
signed to CG Electronics Corp.. Albuquerque. 
N. M., a wholly-owned subsidiary.

BENDIX AVIATION CORP., PACIFIC 
DIV.’s production of components and systems 
for U. S. missiles will account for more than 
half of 1958 sales of that firm.

AIR-MARINE MOTORS, INC., has trans- 
ferred the operations of its West Coast Div. 
to 2221 Barry Ave., Loa Angeles 64. Calif 
Phone number will remain GRanite 9-8818 and 
URadshaw 3-6489.

PACIFIC SEMICONDUCTORS. INC., has 
announced a price reduction on Varicaps of 
up to 40%. Also u new series of high voltage 
silicon rectifiers has been made. The new 
serie* is of the "wire in” tubular configura­
tion.
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IT’S NEW AND NEWS 
from ARNOLD
Arnold Tape-Wound Cores now offer you 

every feature you’ve been looking for 
.. .at no added cost to_yoiL
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lOOO-VOLT BREAKDOWN
GUARANTEED!

NEW COMPACTNESS
in Aluminum-cased Cores

HERMETICALLY SEALED, 
with Built-in Protection 
against Shock and Vibration

MEETS MILITARY “SPECS” 
for Operating Temperatures 
and Temperature Rise

Circle 9 on Inquiry Card, page 37

Arnold 6T Tape Cores will be available in all 
standard sizes, and special sizes may be made Io 
order... all guaranteed for size, hermetic seal, 
dielectric strength and temperature of operation.

Magnetic properties of Arnold 6T Cores have the most complete 
protection available on the market. The cores- arc surrounded by 
an inert shock absorbent inside the cases, and then hermetically 
sealed: your best assurance of trouble-free performance, a strong 
consideration where the service involves long periods of standby. 
Inherent in the design, of course, is the further guarantee that you 
can vacuum-impregnate your coils

Arnold's new type of hermetically-sealed aluminum core box con­
struction fully meets the requirements of military specifications 
M11-T-5J83 or Mil-T-7210, wherever applicable This involves a 
positive guarantee that the case construction will withstand 
ambient temperatures to 170°C, and a 25°C temperature rise.

Now you can build your designs around the last word in improved 
tape cores of high-permeability materials. Arnold 6T Gares in­
corporate a new type of aluminum core box construction, with 
overall dimensions smaller than older types of aluminum cases, 
and comparable in size with ordinary plastic-cased cores. Utsult. 
along with the distortion-free strength of the aluminum case, 
that resists winding stresses, you now get the compactness and 
miniaturization possibilities you've wanted.

The A«nold Engineering Company
Main Office & Plant: Marengo, Illinois

Repath Petlfk Mviston Hants 641 l«»i 6l«t StrMt, Um Angel«*, CaM. 

dlmi&bp District Sales Offices:
fioifan 49 Waltham St, Lexington Lot Angelet; 3450 W.lshire Blvd.

N«wVoHr. 350 Fifth Ave Wethington. D.C.; 1001-15th St, NW,

The revolutionary new type of core box construction developed 
for Arnold 6T Tape Gares employs a strong, inert covering for 
which 1000-volt breakdown is guaranteed. This covering possesses 
a hard gloss finish, and gives a suitable radius on all corners. The 
elimination of sharp corners insures against cutting through the 
insulation of the winding wire. The hard, non-cold-flowing finish 
protects against the wire cutting through the case covering, a 
double guarantee against shorted wiring.
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P.O. Box 2112F, Rhcrside, California

ONLY ONE POTENTIOMETER THIS 
SMALL GIVES YOU THESE 5 FEATURES

Circle 15 on Inquiry Card pago 97 Circi« 16 on Inquiry Card, uaqe 97

4. Standard mounting holes on one-inch centers.
5. Easier, more accurate settings—25 turn screw driver 
adjustment gives you 33 times rhe adjustability' of 
single-turn potentiometers, easy repeatability. Settings 
are stable and self-locking.

IT’S THE NEW BOURNS TRIMPOT MODEL 224
Available immediately from factory or distributors’ stock with insulated stranded leads, solder lugs or printed 
circuit pins. Resistances; 100(1 to 50K. Exceeds military shock and vibration specs. For data on the new Model

EXCLUSIVE MANUFACTURER OF TRIMPOT# AND TUMITF • PIONEERS IN POTENTIOMETER THANSDUCERS FOR POSITION PRESSURE AND ACCELERATION

1. High temperature operation—to 175’C.
2. Humidity-proof—new plastic molding technique 
makes possible a smaller, fully-sealed potentiometer 
exceeding specifications of MIL-STD-202A, 10 days.
3. Power rating: one watt at 70°C.



550 Me

60,000 Mc

3 TYPICAL RAYTHEON REFLEX KLYSTRONS

■130 to -210 Vdc

100 mW mln.

12 Me mln. 25 Me mln.

.5 Mc/V mln.

QK-422- A mechanically 
tuned velocity variation 
oscillator designed for 
CW operation in the 7125 
to 8125 Me range in mi­
crowave relay systems.

Electronic Tuning Ringe @ 9080 Me 
Power Output

8500-9660 Me.............................

proved performance in thousands- of installations. 
Equipment designers are welcome to call on'our 
Application Engineer Service. Write for consoli­
dated data booklet presenting comprehensive char­
acteristics of the complete line of Raytheon klys­
trons, magnetrons and special tubes. There is no 
cost, or obligation.

RK-S721 — Velocity variation 
oscillator designed for use with 
a coaxial cavity in CW nr 
pulsed operation nvrr the 42(10 
to 11,000 Me range for signal 
generator and special local 
oscillator applications.

Regions! Salts Offices: 9501 W. Grand Avenue, Franklin Park, Illinois. 5236 Santa Monica Blvd., Los Angeles 29, California 
Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators, Traveling Wave Tubes, Storage Tubes, Power Tubes, Miniature and Sub-Miniature Tubes, 

Semiconductor Products, Ceramics and Ceramic Assemblies

2 seconds 
. 100 Me

WK-6116 - A ruggedized 
thermally tuned oscillator of 
the integral cavity type de­
signed for CW operation in 
the 8500 to '«.W Me range 
with n n average power out­
put of 30 mW.

0.1 Mc/volt 
. . 160 mW

Heater Input @ .44 A . . 
Frequency Range ....
DC Resonator Input @ 32 mA 
DC Reflector Voltage (max.

Po @ 7125 to 8125 Me) .
Power Output 7125 to 

8125 Me .........................
Electronic Tuning (to half 

power points) @ 7600 Me
Modulation Sensitivity 

@ 7600 Me (10 V pk. to 
pk. mod. volt.) ....

Heater Input it 0.52 A . 
Tuner Heater Current. . 
Frequency Range . . .
Resonator Input @ 75 mA 
Reflector Voltage (max.

Po @ 8550 to 9660 Me) 
Thermal Tuning Time 

8500-9660 Me . . .

. TH cycles 
4290-8340 Me

. 1000 Vdc 
-50 to -625 V

Heater Input @ 0.58 A . .
Reflector Voltage Transit 

Mode..............................
Frequency Range ....
DC Resonator Input @ 20 mA 
DC Reflector Voltage . . . 
Electronic Tuning (Half

Power) Frequency Change
Reflector Modulation 

Sensitivity (8340 Me) . .
Power Output (Average CW)

Excellence 
in Electronic»

More than 70 Raytheon reflex-type klystrons for 
local oscillator. signal generator and transmitter 
applications.
Raytheon produces more reflex klystrons than all 
other manufacturers in the world combined... one 
important reason why Raytheon klystrons have 
established a matchless record for reliability and

... 6.3 V
7125 to 8125 Me 

. . 300 Vdc

. . 6 3V

. . 0 80 A 
8500-9660 Me
. 300 Vdc

RAYTHEON RE .



Tele-Tips
BINARY SYSTEM, according to 
its inventor, C. E. Shannon, has its 
roots in the Bible. With somewhat 
of a tongue-in-cheek he quotes 
Matthew’ 5-37: ‘‘Let your commu­
nication be yea, yea, nay, nay, for 
whatsoever is more than these 
cometh from evil.”

ALL CAA air traffic control facili­
ties are now using Greenwich 
Mean Time. Standardized time 
will be much more easily and 
successfully used in the electronic 
computers with which the CAA is 
starting to equip air route traffic 
control centers.

WESCON tMÖW

FANSTEEL METALLURGICAL CORPORATION
North Chicago, Illinois, U.S.A,

CANADIAN TV’ has reached a 
75^ of saturation, with an even 
higher level in the major Eastern 
areas. In the French-speaking 
provinces, particularly, telecasters 
have virtually a captive youth 
market. Youngsters under 16 are 
prevented, by law, from attending 
motion pictures.

SUN-POWERED refrigerator has 
been developed by two Israeli en­
gineers. The appliance, which 
operates solely on power derived 
from the sun, is connected by a 
pipe to a radiation-collector in­
stalled on the roof of the owners 
house.

THE 1960 CENSUS will include 
a question on radio—how many in 
each household. Nearly every 
household reported a radio set in 
1950, but there may still be sig­
nificant differences from area to 
area as well as changes in some 
areas since that time.

IGY PROGRAM may provide in­
formation that will eventually 
lead to control of the weather. The 
U. S.'s share of the $500 million 
dollar program comes to $41 mil­
lion. 66 nations and 10,000 scien­
tists are participating.

COLOR TV is being installed in 
every guest room of the Tuscany 
Hotel, New York City, making it 
the first hotel in the country to 
earn the distinction.

Circle 22 on Inquiry Card, page 97 ELECTRONIC INDUSTRIES « August 1959



THE ARMY reviewed the late de-
velopments

report

MISSILE RELIABILITY problem
these figureshighlighted

the variouform instruction

THE GOVERNMENT urging

FANSTEEL METALLURGICAL CORPORATION
North Chicago Illinois, U. S. A

Circle 23 an Inquiry Card, pagi* 97ELECTRONIC INDUSTRIES

STA 167
STA-17?
STA-177

STA-767
STA-771 
ST A-777

5TA3J7 
STA-367

STA-367 
STA-37? 
STA-377

You get immadiate delivery 
of the sizes listed at right

ST* 4S7
STA 462

STA-737 
ST A-767

SIA-467
SIA-47?
SIA-477

YOUTH SCIENCE CORPS is be 
ing proposed as a means of uni-

compiled by Standard Pressed 
Steel Co. In order for an Atlas 
missile to hit its target 9 times 
out of 10 each of its 300,000 parts 
must have an average reliability 
of 99.99996^ !

and reluctantly agreed that bows 
and arrows are out of date. The 
Pentagon de-classified its 2-part

nuclear warfare

AVAILABLE 
FROM STOCK

branches of technology for young­
sters.

‘Silent Flashless

much there

Weapons,” an arsenal of bows and 
arrows, some of them having 100- 
yard range, which were planned 
for behind-the-lines activity in 
1944.

would increase

VISIT US AT BOOTHS 61S619 
WE SCON SHOW

all firms dealing in exports to label 
their packing crates with “United 
States of America.” Three-color, 
15x20 in. posters are being dis­
played at freight forwarders, cus­
tomhouses, Ports of Exit bearing 
the reminder: “Tell the World 
about our Free Enterprise System 
—Label Your Exports United 
States of America.”

wouldn’t be enough seats to make 
it pay so the wings and fuselage 
would have to be enlarged. Then 
10 more engines would have to be 
added to carry the extra weight. 
Finally, the cost would be prohibi­
tive and at least one engine could 
be expected to fail on almost 
every flight. The power of these 
40 engines is packed into the 4 jets 
on a Boeing 707!

passed stability over an op­
erating temperature range 
of -75°C to +35°C...high 
resistance to vibration and 
shock which eliminates 
possibilit es of any altitude 
or humidity problem

JET POWER is pointed up in this 
set of statistics from the CAA: To 
increase the speed of a conven­
tional air transport to 600 miles 
an hour would take 30 engines, 
and maintenance and fuel costs

Now you can save more space and at the same time get im­
proved pei.ormanc» when you design these new sub-miniature 
Fansteei ST. A. capacitors into your products. You get unsur-

SIZE

REDUCED

AS MUCH AS

New Sub-Miniature Size 
S-T-A Capacitors 
SOLID TANTALUM
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AMPHENoT
actual size

Infinite

sections

treat
{Continued on ¡mge 30)
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cal papers.
The text

measuring instruments

detail the many

complex numbers and complex vari­
able, Fourier Analysis, the Laplace 
transform theory, Vector and Tensor 
analysis, partial differential equa­
tions, modern algebraic methods in­
cluding matrices, integral equations, 
the calculus of variations, and ordin­
ary non-linear differential equations.

The results and possibilities of the 
investigation of the universe by radio 
methds are the main theme.

The authors deal with the astro­
nomical background, some properties 
of radio waves, techniques of radio 
astronomy, dilactic and extra dilactic 
radio emissions, dehydration line, the 
scintillation of the radio stars, solai 
radio waves, meteors, radio and the 
aurora borealis, the Jodrell Bank 
radio telescope, and radio investiga­
tions of the moon, planets, and the 
earth’s satellite.

MINNIE’S have stainless steel bayonet slots and pins, pro­
viding greater durability and eliminating the wear en­
countered with “hardcoat” and similar surface treatments 
of softer base metals.

The “E” construction of amphenol’s miniature, multi-con­
tact electrical connectors pass a tough, new altitude-mois­
ture resistance test which accurately simulates perform­
ance conditions in new aircraft and missiles. Connectors 
are submerged in salt water and altitude-cycled to 80,000 
ft., to 65,000 ft. and then returned to room ambient pres­
sure Cycle lasts one hour; test is comprised of ten cycles. 
At the end of the test amphenol minni K's have a minimum 
insulation resistance of 1000 megohms, approximately ten 
times greater than that acceptable under MIL-C-5015C 
after moisture.

Both #16 and #20 size socket contacts in minni E connec­
tors resist test prod damage. The entering end of the socket 
has a one-piece stainless steel hood that excludes the en­
trance of a pin .005 larger than the diameter of the mat­
ing male contact.

embodying these elements. Instru 
inents covered include industrial, 
scientific and medical. Of especial 
interest to the engineer engaged in 
nuclear research is the section on 
radiation measurement.

The Exploration of Space by Radio
By R. Hanberry Brown and A. C. B Lovell. Pub 

liihed 1958 by John Wiley 6 Soni Inc.. *4C

Applied Mathematics for Engineers 
and Physicists
By Louis A. Pipes. Published 1958 by McGraw-Hill 

Booh Co.. Inc., 330 W. 42nd St.. New York 36. 
N. Y. 723 pages. Price $8-75.

This text, designed for the general 
advanced mathematical course offered 
to applied scientists, covers a wide 
range of topics in the advanced cal­
culus fields. It gives the engineer 
and applied physicists the principal 
mathematical techniques they need to 
analyze the usual mathematical prob­
lems that arise in practice and to 
understand important current techni-

Non-Linear Contrat Systems
By Robert Leen Cosgriff. Published 1958 by 

McGraw-Hill Book Co., Inc., 330 W. 42nd St.. 
New York 36. 328 pages. Price S9.00.

This unique text book is the first

Electronic Measuring Instruments, 
2nd Edition Revised
By E. H. W. Banner, Published by the Mac rr on 

Co., 60 Fifth Ave., New York 11. 512 pages. 
Price $7.95.

This book is a broad survey of the 
principles of electronic instruments; 
the principal types and component 
devices. Vacuum and cathode ray 
lubes are described, followed by two

•**’"1 ' • • •! - 1 " I"' /'el i«' <’ h • ' ..- ’-I 
stock MiNNiK and other standard components, 
provide immediate service.

AMPHENOL ELECTRONICS CORPORATION 
Chicago 50, illtnout



Reduce

Send me a copy of "Armco Thin Electrical Steels

Company

Street

StateZone

vantages of Armco Thin Electrical 
Steel in your products. Armco 
Tran-Cor® T (7 and 5 mils) has 
good permeability in all directions. 
It is designed for rotating and 
other equipment where flux dis­
position is random.

Armco ORIENTED T (4, 2 
and 1 mil ) is "oriented” with best 
permeability in the direction of 
rolling.

Armco ORIENTED TS (4 
mils) provides exceptionally high

Cirdo 18 on Inquiry Card, page 97

Grades and Gagns for Tour Needs
Three different grades enable you 
to make maximum use of the ad-

Armco Thin Electrical Steels offer 
you all the advantages of thin 
laminations plus exceptional mag­
netic properties. Armco’s precise 
processing and control provides 
high permeability, low hysteresis 
loss, high lamination factor, and 
minimum interlamination energy 
loss.

Exceptional magnetic qualities, extensive design data create 
opportunities to improve performance, cut costs of 400 to 
200,000 cycle magnetic and electronic components.

permeability in the rolling direc­
tion. A super-oriented steel for 
400 cycle service.

Design Data Available
The latest edition of the catalog 
“Armco Thin Electrical Steels” 
gives you 39 page« of de&ign 
curves plus other basic informa­
tion. With this data you can make 
the most effective use of the mate­
rials’ magnetic properties and 
select the grade and gage for most 
efficient balance of performance 
and cost.

For your copy of this useful de­
sign manual on Armco Thin Elec­
trical Steels, just fill out and mail 
the coupon.

ELECTRONIC INDUSTRIES • Auquvt 1958

of high frequency equipment 
With Armco Thin Electrical Steels

ARMCO STEEL CORPORATION
1898 Curtis Street. Middletown, Ohio

Core losses
Core weight, size 
Copper requirements

CURTIS STREET. MIDDLETOWN OHIO

SHEFFIELD DIVISION • ARMCO [ RAINAGE & METAL PRODUCTS, INC. * THE ARMCO INTERNATIONAL CORPORATION
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linear phenomena which arise in the

Brainstorm

or the case of the sub-miniature toroids

invaluable aid tostate science,

’Ret Trademark—Ceneri) Mills

ELECTRONIC INDUSTRIESC:rcl* 25 on Inquiry Card- page 97

the understanding of present day 
transistor capabilities and potentiali­
ties.

area of 
control 
nature, 
student
valuable insight in tools for the analy­
sis and design of control systems.

The selections of material are such 
that the reader does not need an ex­
tensive background. Only those meth­
ods and techniques which are practi­
cal from an engineering standpoint 
have been included. All mathematics 
beyond calculus is developed in the 
text.

A tew other t&W product» I. F. TRANSFORMERS • COMMUNICATIONS EQUIPMENT • AUDIO PHASE SHIFT 
NETWORKS • TEST EQUIPMENT • and many typ«« of »fandord and special •toctromc compononfs and equipment.

This book offers a short, unified 
treatment of the science and analysis 
of ordinary transmission lines. The 
approach is analytic, although the 
more important graphical techniques 
are discussed. Special attention is 
given to radio frequencies and mea­
surements. The author examines 
matching devices and the design of 
resonators and transmission cavities. 
The text also provides a discussion 
of the standing wave ratio and an 
introduction to the principles and 
applications of the Smith chart.

Major Quiggley, DC. AC, etc. banged his fist on the table and 
stared with fascination at the breakfast cereal before him. “Eureka! 

I've got it!” he bellowed with enthusiasm. “Sub-miniature toroids, 
just the size of these Cheerios* to solve our limited space problems!" 

The major beamed with satisfaction. "Great idea!" he purred.
"1'11 call B & W and get them to develop it!"

Major Quiggley rushed to the office, put through a call io 
Barker &. Williamson, and rapidly outlined his earth-shaking idea. 

"It will revolutionize the industry!" he concluded with final triumph
Tactfully, the harassed sales manager explained that B A W 

had not only been manufacturing toroids the size of Cheerios for 
many years, but also have available a complete line of sub-miniature 

as well as larger types. He indicated that many of the toroids 
were so small that the center hole was only '/is* in diameter! 

Quiggley sputtered. “You should let a feller know, old chap'
Send one of your sales engineers right over!”

control systems. Because all 
systems are non-linear in 

this book will give both the 
and the practicing engineer

Here's What Major Quiggley Learned About Toroids 
from the BMW Sales Engineer:

• Sizes— B A W manufactures a complete range of standard 
and special toroid coils and related networks.

• Tolerances—5% for standard types and as close as 1% 
for specials.

• Finishes—plain—waxed—tape wrapped—encapsulated, 
or hermetically sealed to MIL-T-27A Specs 

where required.
• Delivery—To meet jour requirements in time and quantity.

Beaver Dam Rd., Bristol, Pa.
Specialists In Designing and building equipment 

To operating specifications

Circuit Analysis of Transmission 
Lines
By John L. Stewart. Published 19SS by John

6 Sons, Inc.. W Fourth A.
197 pages. Price fS.SO.

Introduction to the Theory of 
Transistor Circuits
By J. J. Hupert, PhD. Published 1958 by Com 

municatfon and Electronics Foundation, Of 
Forest Ave., River Forest, III. 50 pages, paper 
bound. Price $3.00.

This work is intended as an ori­
entation for persons on BS levels in 
science and engineering, whose syl­
labus of college study did not include 
courses on transistors. A certain de­
gree of familiarity with matrices, the 
Laplation transformation, the theory 
of linear electric circuits, etc. is taken 
for granted. The presentation is lim­
ited to small signal analysis and is 
intended to emphasize topics which 
are peculiar to transistor circuits or 
which gain in importance when ap­
plied to transistor circuits.

(Continued on page 34)

Transistor Technology, Volume I.
Edited by H. E. Riggers, J. A. Sco#, and J. N. 

Shive. Published 1958 by D. Nostrond Co., 
Inc., 120 Alexander St., Princeton, N. J. 696 
pages. Price 7.5G.

While transistor technology is still 
evolving, this book of principals brings 
to scientists and engineers, as well as 
advanced students of applied solid-



VALUABLE FREE
FOLDER

Name

Title

Company

Address.
EI-88Mail coupon now for your free copy. City. .Zone. State.

Contains important W 
technic al information 
for everyone concerned V 
with use of «hemicals in el 
the production of semi- U 
conductors and other elec- P

tronic parts and equipment.
Prepared hy a leading man­

ufacturer of special chemicals for elec­
tronics, this helpful folder describes 
the Baker & Adamson line of high puri­
ty “Electronic-Grade” chemicals. Their 
uses and advantages. How they can 
help you. Lists specifications for many 
products and their applications.

Circle 19 on Inquiry Card, page 97ELECTRONIC INDUSTRIES « Augur» 1958

BAKER A ADAMSON' Electronic-Grade Chemicals
GENERAL CHEMICAL DIVISION 
Allied Chemical Corporation 
40 Rector Street, New York A, N.Y.

Please send free copy of your folder, “Chemicals for the Electronic Industry
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SYNTHANE CORP., II RIVER ROAD. OAKS

Almost anyone who flies spells 
“Reliability” with a capital “R”. 
Which is one reason why the aviation

But Synthane is more than a 
material. It is an investment in re­
liability. Quality control from the 
raw materials to the finished product 
assures you of uniformity and rigid 
compliance with your most exacting 
requirements.

Aircraft parts of Synthane lami­
nated plastics combine light 
weight, strength and electrical 
insulating pioperties.

Synthane laminated plastics. There 
are other reasons

Synthane is a material with many 
useful properties in combination. 
It’s light in weight (half the weight 
of aluminum) It’s an insulator with 
high dielectric strength, low dielec­
tric losses, excellent insulation re­
sistance. It’s easily machined and 
resistant to chemicals. You’ll go far 
to find one material with all these 
desirable characteristics.

Synthane is people. People who 
have grown up with our company 
and take pride in turning out a first- 
class job. People to whom promises 
of delivery mean something. People 
who arc specialists in working with 
laminated plastics. In short, people 
you can count on. What does all this 
cost you? Little or no more than you 
are now paying for other plastic 
laminates.

If you are interested in a reliable 
source of laminated plastics, you 
might remember that after “R” for 
Reliability comes “S” for Synthane 
. . . and Service.
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RIMMER DERATING CURVE

AMBIENT TEMPERATURE DEGREES CENTIGRADE

1304 28th Ave.
Columbus, Nebr., U.S.A.

Exceeds trimmer potentiometer specifications as required by MIL. SPECS.
MIL R 19A, .MIL. STD.-202A, MIL E 5272A and MIL-R 12934A.
Request bulletin R 32 for complete information.

-------1.25-------  
ACTUAL SIZE

DALE 
PRODUCTS.

JUST ASK US...
DALOHM line includes a complete selection of min­
iature precision power resistors (wire wound and de­
posited carbon), precision wire wound miniature 
trimmer potentiometers,and-collet fitting knobs. 
Write for free catalog.
If none of DALOHM standard line meets your need, 
our engineering department is ready to help solve 
your problem in the realm of development, engineer­
ing, design and production. Just outline your spe­
cific situation.

B11W Trimmer Potentiometer
This is a commercial grade 
DALOHM trimmer potentiometer, 
retaining the desirable characteristics 
of the A10-W, at economical cost.

Rated at 1 watt up to 70° C. 
ambient temp.
Resistance range: 10 ohms to 
30K ohms.
Standard tolerance ±5%, closer 
tolerance available.
Resolution as low as 07%.
Sub miniature size and space 
saving configuration.
Mounted individually or stacked 
assemblies with standard 
2 56 screws.

Rated at 1 watt, derating to 0 at 150° C. 
Standard resistance range- 10 ohms to 
1OOK ohms, with forty standard values. 
Standard tolerance: 10%. 
Sub-miniature size: .220 X .312 X 
1.250 inches.

1. Three terminal types available: Standard solder lug type shown 
altove, printed circuit type, and with insulated wire leads. All terminals 
are treated to facilitate easy soldering.
2. Mounting pads, an integral part of case, provide secure mounting base 
on uneven surface. Mounted with two -2-5(> screw holes for either 
stacked or multiple arrangements.
3. Legible markings and dimensional uniformity.
4. Case and unit are built to withstand severe shock. vibration and 
acceleration.
5. Novel slider design assures good contact.
6. Precision winding by the most advanced techniques assures excellent 
resolution and long life.
7. Trimmer adjustment has a unique design, providing Self-locking 
action to assure stable settings under extreme environmental conditions.
8. Trimmer adjustment screw, which can be ad justed throughout a 25 
turn range, is completely insulated from circuit. Special safety clutch 
prevents internal damage from over-excursion during adjustment.

You can depend on
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exploded view

the

PHILCO

ERIE
consideration

ERIE achieves a new stand
ard miniaturization for
transistor radios with the new

ELECTRONIC INDUSTRIES

The first pertains to systems aspects 
of digital information processing that 
influences the specifications for ana­
log-digital and digital-analog conver-

330 W. 42nd St. 
tro.oo.

of the detection of signal:

ERIE Ceramicon
Dual-Tuning
-Capacitor

is devoted to a case study based on 
development work done at the Ser­
vomechanisms Laboratory of the 
MIT Dept, of Electrical Engineering.

This book introduces the reader to 
the statistical theory underlying a 
study of signals and noises in the 
communications systems.

It contains a introduction to prob­
ability theory and statistics, a dis­
cussion of the statistical properties 
of the Gaussian random process, a 
study of the results of passing random 
signals and noise through linear and 
non-linear systems, and finally an 
introduction to the statistical theory

presence of noise.
Parts of probability theory and 

the modern theory of random proc­
esses are developed in a way suitable 
for an engineer.

second part, a 
analysis and 
variety of con- 
The third part

tations are taken into 
and relative merits of 
proaches are weighed, 
matter is divided into

The subject 
three parts.

sion devices. In the 
detailed engineering 
and evaluation of the 
version is presented.

Introduction to the Theory of 
Random Signals and Noise
By William B. Davenport Jr. and Willtom L. Root. 

Published 1958 by McGraw-Hill Book Co.. Inc.

Notes on Analog—Digital 
Conversion Techniques
Edited by Alfred K. Susskind. Published 1958 tointly 

by The Technology Press o' Massachusetts Insti 
tute of Technolopy and John Wiley 6 Sons, Inc,.
«0 Fourth Ave., New York 16. 417 pages. Price 
$10.00.

This book offers n detailed exposi­
tion of both the theory and design. 
The authors have stressed fundamen­
tal concepts and have expressed these 
concepts in quantitative terms where 
possible. Inherent engineering limi-

ERIE Ceramicon Dual-Tuning Capacitor.
It is a time proven ERIE Ceramicon Trimmer Capacitor, 
designed to be used as a dual section tuning device.

The ERIE Ceramicon Dual-Tuning Capacitor has a mini­
mum expected life of 25,000 tuning cycles of 180° for each 
cycle. The range of capacitance adjustment is greater than 
9 to 1.

The tuning control, which provides precise tracking 
through a mechanical coupling arrangement, is comprised of 
two interlocking parts, custom molded by ERIE Plastics 
Division. The completely packaged station selector is assem­
bled by ERIE for quick, easy installation.

The ERIE Dual-Tuning Capacitor is a result of close 
cooperation between the customer and ERIE engineers. 
Consult with ERIE for further miniaturization in your 
transistor radios. Write for additional information.

High Quality Sound Reproduction
By James Moir. Published 1958 by The Macmillan 

Co.. 60 Fifth Ave., New York 11. 605 pages. 
Price $14.00.

Practically the whole sound repro­
ducer field is covered from personal 
experience of each of the subjects dis­
cussed. The mathematical sections 
have been kept as simple as possible 
and are generally concentrated into 
an appendix for each chapter, so that 
readers interested in the “why and 
how” but not in the actual design may 
read without being interrupted by 
mathematical insertions.



Engineered by Tinnerman
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Speed up the assembly of capacitor clips to 
electronic equipment with this new Tinnerman 
Spee d Clip The “heel-and-toe” fastening feature 
permits the clip to slide into locking position in 
holes punched in metal, fiber or plastic as easily 
as your foot slides into a shoe. Once locked in 
place, the clip stays put, yet can be easily removi^d 
and reused over and over again. No riveting, weld­
ing or special tools required—no screws to start, no 
parts to loosen under vibration!

Speed Clips can be provided in various sizes to 
hold capacitors and other cylindrical parts from 
%" to 1 Vi’ in diameter and to fit a wide range of 
panel thicknesses.

Samples and prices of these Speed Nut brand 
fasteners are available from your Tinnerman sales 
engineer. If he isn’t listed in your Yellow Pages, 
write to:

ELECTRONIC INDUSTRIES • Awgu»t 1758



DAD. WHAT'S
OLD PRO

MEAN?'

KESTER FLUX-CORE SOLDER
Leave it to a child to get to the heart 
of the matter quickly. No gobbledy­
gook or double-talk is going to turn 
him aside from his single-minded ob­
jective.

It's like that with solder. No meager 
test dependent upon a “sample” or 
even a “one-line operational test” is 
going to prove conclusively the merits 
of a “Johnny-come-lately” solder from

that second source of supply.The wise 
buyer knows that the solder used on 
his production line must do the job 
he requires day-in and day-out with­
out question.
• And Kester Solder has been time- 
tested and industry-proved for over 
50 years.

That’s what we mean by “old pro,” 
Sonny!

KESTER SOLDER^
SEND TODA V for your copy of 

the 78-page Kester textbook, “Solder 
... Its Fundamentals and Usage.” 

It's free!

4210 Wrightwood Avenue, Chicago 39, Illinois

Newark 5, New Jersey • Brantford, Canada

Circle 30 on Inquiry Card, page 97 ELECTRONIC INDUSTRIES August 1951



SENSITIVE:

ACCURATE:

WIDE RANGE:

VERSATILE:

HIGH IMPEDANCE:

DUAL INPUT:

LOW DRIFT:

PROBE STORAGE

OLTMET

For further details or demonstration, fill in and return

NAME

COMPANY NAME

STREET ADDRESS

CITY STATE

VISIT DU MONT AT THE WESCON SHOW—BOOTHS 1433 AND 1434

ELECTRONIC INDUSTRIES Cirde 31 on Inquiry Card- page 97

0.1 volt full-scale measure­
ments on either ac or de. Can 
measure as low as .002 volt de 
or .01 volt ac. Measures full 
scale to 1000 volts de or 300 
volts ac.
Overall accuracy -2% full­
scale de, ±3% ac.
Voltage measurements from 50 
cps to 700 megacycles.
Suitable for safely measuring 
de signals up to 1000 volts off- 
ground through isolation of cir­
cuit from chassis ground.
121 megohm de input resist­
ance to prevent circuit loading.
Second input available on front 
panel for accessory probe. 
Either input selected by front­
panel switch.
Drift limited to *5 millivolts/- 
hour maximum.
Front panel compartment for 
storage of probes and acces­
sories.

INSTRUMENT DIVISION, ALLEN B. DU MONT LABORATORIES, INC.
760 r loom field Avenue, Clifton, N J., U.S.A.

In stock — ready for immediate 
delivery — the multi-purpose vacuum­
tube voltmeter the whole industry has 
been talking about... the Du Mont 405

selector
range

duMont

INSTRUMENT DIVISION
ALLEN B. DU MONT LABORATORIES

760 Bloomfield Avenue
Clifton, N J , U S A



Letters
to the Editor

liehind the field if it not for

products,such
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“RUGGEDIZED” HALLAMORE CCTV CAMERA OPERATES 
AMID NOISE BEYOND MEASURE

HALLAMORE 
ELECTRONICS 
COMPANY
Engineers...for ideal working 

- conditions with a dynamic, creative
organization, address resume to 
Chief Engineer.

a division of The Siegler Corporation no. 95

magazines such as yours to help us 
keep current with the field. Your fea­
ture articles provide good and infor­
mative reading upon receipt and 
when properly filed they provide good 
reference material. In the course of a 
year’s time, these articles often stim­
ulate new- ideas or help nourish exist­
ing ones.

Besides offering feature articles, 
between the covers of your magazine 
there are informative columns—col-

With white noise environment beyond 150 db., Hallamore 100S< remotely 
controlled, “ruggedized,” transistorized cameras provide close-up observation 
at our nation’s major missile installations. Combined in complete Hallamore 
closed circuit TV systems, they perform, under conditions impossible for other 
equipment, at both the industrial and the military level. If you have a visual 
communication requirement, conventional or with environmental conditions 
involving high acoustic levels and extreme shock, contact Hallamore CCTV 
Dept. 8352 Brookhurst Avenue, Anaheim, Calif./TWX AH 9079.

ii see you ai me Wescon Show,
Booths 412 & 433. Ed

Editor, Electronic Industries:
This is to notify you that I re­

cently had a change in my mailing 
address. Below you will find listed for 
your convenience my old mailing ad 
dress.

Though I seldom express my appre­
ciation of your magazine, I would 
like at this time to express that 
"THANKS” briefly. In this rapidly 
changing electronic field, it would not 
take long for an engineer to fall far

"All-Reference Directory"
Editor, Electronic Industries:

Your 1958 Directory and All-Refer­
ence Issue is certainly just what its 
name implies. I am sure this volume 
will find its way into the reference 
files of each recipient.

I’d like to find out whether the 
lists of semiconductor diodes and 
transistors are separately available. 
I have extracted previous years lists 
for inclusion with my transistor spe­
cifications and files, but don’t want to 
dismantle this omnibus copy. If such 
separate lists are available I’d ap­
preciate receiving one of each.

R. F. Shea 
Consulting Eng. 

General Electric Co.
DIG Power Plant Eng.
Rm. 123B, Bldg. A-l

Ed: Thanks for those kind words— 
and, yes—individual copies of the 
semiconductor charts are available!

ideas, information about companies 
and individuals. All these help to keep 
us current with this snowballing elec­
tronic industry.

In conclusion I wish to thank you 
again for your past services and I 
hope that before too long a time, 
your magazine will begin arriving at 
my new address.

George R. Boisvert
The Bristol Co.
Waterbury 20, Conn.

Ed: And thanks to you, too'

FEET FROM



CAPACITORS
HERMETICALLY SEALED PAPER TUBULARS
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These high reliability subminiature capacitors are encased in brass 
tubular metal cases, hermetically sealed with Sangamo’s exclusive 
“1NNERSEAL" glass-to-metal terminal that gives utmost protection 
against leakage under severe operating conditions.

Sangamo Type S Capacitors meet the performance requirements of 
MIL-C-25 A, MIL-C-14157A, and MIL-C-26244USAF. For design convenience, 
several choices are available with regard to tolerances, circuit assembly, 
lead styles, mounting brackets, insulating sleeve, and inductive or 
non-inductive sections. Engineering Catalog No. 2421 gives complete 
information. Popular styles and ratings are available from stock.

SANGAMO TYPE S



ELIABILITY IS ONE REASON WHY ENGINEERS SELECT 
ASTRON METALLIZED MYLAR* CAPACITORS FOR

MYLAR* METALLIZED. ASTRON TYPE RQL
A remarkably versatile unit in a miniature, hermetically sealed, metal 

cose assured reliability at high temperatures . to 4-125° C 
without derating . . designed in a variety of military type cases ond 

mounting styles . . far superior to conventional metallized paper 
capacitors. For military reliability equipment . . . missiles 

. . . critical industrial uses.

METALLIZED MYLAR*, ASTRON TYPE ILR
A small size, uncased durable unit in o tough Mylar* wrap with 
epoxy end seal . . . reliable performance at high temperatures 

. . to 4-125° C without derating low cost unit for potted and 
hermetically sealed assemblies . . military high reliability equipment 
. . . communications . . . noise suppression systems . . . superior unit 

to conventional cardboard cosed metallized tubulars.

SEE US AT BOOTH 1729 WESCON SHOW

255 GRANT AVENUE E NEWARK N J

ON THE WEST COAST 
QUICK DELIVERY OF 
ASTRON PRODUCTS IS 
AVAILABLE THROUGH 
AUTHORIZED ASTRON 
STOCKING DISTRIBUTORS.
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MOTOROl»

RELIABLE SUBMINIATURE TUBES

INDUSTRIAL TUBE DIVISION

Visi* RAYTHEON Booths 639-640, WESCON, Los Angeles

Circle 116 on Inquiry Card, page 97INDUSTRIESELECTRONIC

Chicago: 9501 Grand Ave, Franklin Park, NAtional 5-6139 
Let Angeles: 5236 Santa Monica Blvd., NOrmandy 5-4221

55 Chapel St., Bigelow 4-7500 
.589 Fifth Ave., PLaxa 9-3900

Raytheon Reliable Subminiature Tubes possess the elec­
trical ratings and specifications that assure top perform­
ance as well as reliability. They have always been designed 
and constructed to assure reduced vibration output after 
shock, tighter limits for important characteristics and 
greater resistance to shock, fatigue and other environ­
mental factors. The latest refinements are embodied in 
a new family of Reliability Plus Subminiature Tubes 
for which types and typical characteristics are listed 
below.

Raytheon Flat Press Reliable Subminiature Tubes aver­
aged 0.9% removals in critical Terrier missile system tests 
compared to 2.8% for all other types. Raytheon Flat Press 
construction provides superior mechanical features in­
cluding:
longer and stronger glass-to-lead wire seal 
no burned leads 
complete lead tinning
optimum lead arrangement for wiring, socketing or dip 
soldering
maximum seal reliability for operation and shelf storage

Each type is electrically and mechani­
cally interchangeable with earlier ver- 
tions of the ta^e basic type.
Developed under Novy sponsorship.

Reliable Miniature and Subminiature Tube* • Filamentary Tubes 
VR Tubes • Rectifiers • Thyratrons • Cathode Ray Tubes

'15g, 40 cps. fixed frequency 
15g, 30 to 1000 cps sweep

RAYTHEON RELIABLE SUBMINIATURE TUBES For Curded Missile, Military and All Other Critical Applications 
TYPICAL CHARACTERISTICS

TYPE DESCRIPTION
Vibration 
Output* 

(maximum) 
mVac

Vibration 
Output** 

peak to peak 
m«

Heater
Volts mA

Piale 
Volts mA

Cathode 
Bias 

Resistor 
ohms

Screen 
Volts mA

Ampli­
fication 
Factor

Mutual 
Conductance 

>mhos

CK5702WB Video Amplifier, 
Pentode

» 240 6.3 200 120 7.5 200 120 2.6 — 5000

CK5703WB High Frequency 
Triode

10 50 63 200 120 9.4 220 — — 25.5 5J0O

CK57O4WA High Frequency 
Diode - 25 63 150 Max. inverse peak = 460 volts max. 1, = 10 mA

CK5744WB High Mu Triode 15 75 63 200 250 4.2 500 - 70 4000

CKS783WB Voltage Reference 20 — Operating voltage a »proximately 85 volts between 1.5 and 3.5 mA

CKS784WB RF Mixer Pentode 75 300 6.3 200 120 55 230 120 4.1 — 3200
CK57B7WB Voltage Regulator 20 —- Ooerat ne voltage approximately M volts between 5 and 25 mA

CK6247WA low Microphonie 2.5 25 63 200 250 4.2 5C0 60 2650

CK6533WA Low Microphonie 
Triode 1.0 15 6.3 200 120 0.9 1503 — — 54 1750
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microwave

Sinclair
Microwave in Atlanta, Ga.

AXIAL LEAD RECTIFIER
with single DIFFUSED silicon junction

E Mullin D O Schwennesen

WIÛ

S. Templeton toappointments
Manager of the Product Engineering

Henkels to Man

Chamberlin Man

Ampex Corporation

WESCOW SOOTHS 1307 >30#

ELECTRONIC INDUSTRIES

The latest

newly-created Product 
at Eitel-McCullough,

Section; Dr. II

Donald O. Schwennesen was recent­
ly elected Vice President of Magnetii 
Metals Co., Camden, N. J.

office in Dallas, Tex., Ralph W. May 
to GE Microwave in Redwood City.

Conoughey to the

Circle 49 on Inquiry Card, page

Westinghouse Electric Corp., Semi­
conductor Dept, made the following

Single 
Diffused 
Junction

ager of the Advanced Development 
Engineering Section; and. Dr. E. H 
Borneman to Manager of the Process 
and Design Engineering Section.

Calif.; and

Recent Consolidated Electrodynam­
ics Corp, appointments: Robert E. 
Stanaway becomes Manager of the 
Spectron Dept., Transducer Div. and 
Harold S. Davis Sales Manager of the 
DataTape Div.

Richard H, 
ager of the 
Design Dept.

rectifier efficiency 
iange — 50V to 90 
lead diodes provic

u.s. semcor medium power

promotions: Robert A. Miner to Man­
ager of the newly-created Market 
Planning Dept., and Nairne F. Ward, 
Jr. to Market Research Manager. 
Both positions are in the Professional 
Products Div.

Richard H Gorman has accepted 
the position of Manager-Product 
Planning for GE’s Distribution As­
semblies Dept. Three District Sales 
Managers have also been appointed 
by General Electric; Samuel R. Mc-

Roy E. Mullin will now serve as 
General Sales Manager of D. W. Onan 
& Sons, Inc.

R. E. Carson has joined KierulfT 
Sound Corp, as General Sales Man­
ager.

(Continued on page 46)

AXIAL LEAK—permit automatk. amduae tn- 
serboa, for poiat to point-printed board wiring 

MRVNTING FLEXIBILITY- can be positioned in 
any attude without impeding pedormanc* 
STAINLESS STEE1 CASE rugger ail welded 

instruction, gives perr^nent corrosion 
«esistaace, protection from radiati effects.

SIGH FORWARD CONWCTANCE-oue amp at 
on* volt forward, with maximum forward 

current to back cu»rent ratio.
RELIABILITY-is inherent m the design, to 
meet the most severe environmental tests.

CHARACTERISTICS- m any comLaatioa to fill 
your standard or Bpectai w cations for 

high bock resmtaace, quick recovery, high 
umductance and high temperature operation.

ONE AMP 
AT ONE VOLT

FORWARD !



NEW SANDWICH TAPES

ruboff and head buildup reduce head wear last longer
Plastic Protective Layer

Magnetic Oxide

Polyester Backing

Scotch
Magnetic Tapes

ELECTRONIC INDUSTRIES Circle 125 on Inquiry Card, page 97

WRITE TODAY tor illustrated brochure on Sandwich Tapes. Special reels, end-ot reel 
sensing items and other accessories required tor digital computer operations are also avail­
able. Address: Instrumentation Tape Division, 900 Bush Avenue, St. Paul 6, Minn.

Three Sandwich Tapes are now available:
*1M—For applications requiring standard output level. 1.5 mil polyester base 0.35 mil 

magnetic coatinn 50 micro-inch protective layer.
(UM— For instrumentation and computer applications higher than standard output. 

1.5 mil polyester base, 0.50 mil magnetic coating, 50 micro-inch protective layer.
*1M—Standard output level with 50% more recording time 1.0 mil polyester base, 

0.35 mil magnetic coating, 50 micro-inch protective layer

Recommended specifically for 
digital recording and most 

AM, FM and RDM applications

Here's the solution to the problem of excessive wear and ruboff 
—"SCOTCH" BRAND Sandwich Instrumentation Tapes. These tapes 
have a thin layer of plastic over the magnetic coating This layer protects 
the iron oxide tn produce a smooth, low-frictional head-to-tape operation 
that eliminates ruboff, head buildup and connected problems.

The addition of this protective layer (50 micro-inch thickness) 
naturally modifies the magnetic properties of the tapes somewhat. This 
amounts to a slight (but not critical) reduction in the high frequency or 
short wave length response. The medium and long wave length responses 
are completely unaffected. In all applications where extremely high 
frequency response is not required,"SCOTCH” BRAND Sandwich Tapes 
offer the ultimate in performance, combined with new freedom from 
maintenance problems.
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TOT^'OS, FILTERS AND REtATiO NETWORKS

Circle 115 on Inquiry Card, page 97

TC-O 
7SMHY
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EASTERN DIVI! 
10 PELHAM PAR! 

PELHAM
PELHAM e 

»ELETVPf PEI HAM

BBW♦♦■

Burnell & Co., pioneers in the 
development of toroids, filters and 
related networks now offer the 
most complete—the most reliable line 
of encapsulated toroids.

Burnell encapsulated toroids include 
the only encapsulated adjustoroids 
available anywhere—satisfy the 
toughest circuit demands in service­
ability—light weight—miniaturization. 

Burnell encapsulated toroids are 
particularly useful in guided missile and 
similar miniaturization fields where 
space and mounting are highly critical 
factors. Send for free, new Catalogue 
No. 104 covering scores of 
applications with schematics and 
performance curves.

Burnell offers

THE MOST 
complete line of encapsulated toroids 
to meet your circuit needs

140

TYPE

NOMINAL 
UNCASED 

DIMENSIONS

WEIGHTS 
UNCASED 

(OUNCES)
MOUIDW 

DIMENSIONS

fC 0 »"«13/32'* */• 1 1/14" OO « 1/2" H
TC 1 1 S.'S" «5/4" ku ik»»» 3 1 3/4 OO « 3/4" H
TC I 2 2/32"« 15/14" 10 1 1/4" OO « 1/4" H
TC 3 1 1/T'xS/S" 2 1/2 1 3/4" OO « 3/4" H
TC 4 1 7/M'xt»/»" Ism Thai» 1 • 3/14" OO ■ 23/32* 11
TC 5 1 7/32*'■ 14/31 Iwit Ikm 2 I 5/14" OO x 23/32' H
TC 4 1"« 13/32" s/s 1 1/14” OO ■ 1/2" M
TC 7 •**«13/32” St 1 1/14” OO ■ 1/2" H
TC 4 1 2/14" «5/4” htt then 2 1 3/4" OO ■ 3/4" H
TC 4 I"« 3/4” »•M Mkon 1/2 1 1/14" OO « 1/2" N
TC 10 1 3/32"« 15/32" 1 1 1/4" OO « 3/4" H
TC II 5/4" «2/32" 1/4 3/4" OO « 1/2" H
TC 13 Wemr 1/4 1/4" OO » 1/1" «
TC 11 5/1" «2/32” 1/4 1/4" OO x 1/1" H
TC 14 S/S"x»/H" »••9 1/4 3/4" 03 « 1/2” H
TC IS i z/r*«7/r* S 1" 00 x 1" H
TC W 1 3/lT‘xlS/M tow IUr 1 1 1/4' OO X S/r* N
TC 20 1 l/M"x1S/»" 1 I 1/4" OO ■ 5/4" H
TC 27 1 4/14"« 11/14" 1 1/4 1 3/4" OO a 3/4” M
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BAKEF

PLATINUM

□ ivisior

CHEMICAL

FOR INDICATION OF 0, OR H, 
M/NOXO® INDICATOR . . . measures traces of molecular 
oxygen in other gases—from 1 to 10 parts per million, 
and from 1 to 100 PPM. High sensitivity and rapid speed of 
response enable it to be used for laboratory investigation and 
production quality control. SUPER-SENSITIVE DEOXO® 

INDICATOR . . . measures oxygen or hydrogen present as 
impurities in other gases—from 2 to 200 parts per million 
oxygen and 4 to 400 parts per million hydrogen. Dual range 
permits measurement up to .25% oxygen or .50% hydrogen. 
Chemical Division, 113 Astor Street, Newark 2, N. J.

Circle 32 on Inquiry Card, page 97

FOR VACUUM TUBE GRIDS
PLATINUM CLAD TUNGSTEN WIRE . . . Because of its 
superior physical properties at elevated temperatures, 
tungsten provides the more rigid, refractory core material 
required by high power tubes; it also exhibits lower 
interaction with platinum. Platinum clad tungsten is readily 
hot stretched to take a permanent setting 
and lends itself to fabrication into grids employing 
conventional fixtures and spot welding procedures. 
Available in diameters from .001 * and up.
Baker Platinum Division, 113 Astor Street, Newark, N. J.

Circle 33 on Inquiry Card, page 97

24K GOLD IMMERSION SOLUTION
ATO At EX . . . For depositing a thin layer of 24 Karat Gold by 
means of a simple bath. Such items as clock assemblies and 
metallized plastics receive a dense, uniform deposit of gold. 
Printed circuits protected in this manner retain their solderability 
for 12 to 18 months under ordinary storage conditions.
More permanent than electroplating of comparable thickness, 
yet much simpler and cheaper. Expensive analytical control 
is unnecessary.
Chemical Division, 113 Astor Street, Newark 2, N. J.

Circle 34 on Inquiry Card, page 97

FNG£-LHARO /NDUSTR/eS. /NC. )

«
113 ASTOR STREET 

NEWARK 2. NEW JERSEY

ELECTRONIC INDUSTRIES August 1958
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ry precision

LECIRA
portable test instruments

H R Butt

Division

325 North Altadena Drive, Pasadena 15, California

OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD

Inquiry Card, paqo 97Circle 111 on Inquiry Card page 97

MODEL MA. TEST OSCILLATOR 
-15 cps to 150 kc-less than 
lohm output impedance

MOOEL 10A. A-C ELEC 
TRONIC VOLTMETER - 
1 mv to 300 v full-scale 
5 cps to 500 kc

Cecil Covington has transferred to 
the Central Control and Finance staff 
of Texas Instruments Inc. as Man­
ager of Government Contracts Ad 
ministration. Rear Adm. Chester U 
Nimitz, Jr. I'SN (Ret.) succeeds him 
as Controller of the Apparatus Div.

Myron Bakst will now serve as 
Project Manager for the White Alice 
integrated civilian-military communi­
cations system in Alaska, represent­
ing Federal Electric Corp.

Assuring highest reliability ahd 
stability, Alectra offers the m^yst 

modem and complete line ot high- 
quality test instruments available 
anywhere—10 units all identical in 
size. Salient features are battery 
operation, transistor circuitry, printed 
wiring, and freedom from disturbances 
caused by alternating current and other 
power-line transients. Rubber feet and 
collapsible leather handle« guarantee 
easy, practical stacking. Also readily 
adaptable to standard r«ck mounting, 
these units assure stable operation 
with no warm-up time. Contact your 
CEC Field Office for information 
on the complete Alectra line of 10 
instruments, or write today for 
Bulletin CEC 7000-X21.

At Tinnerman Products, Inc., John 
E. Potter has been elected Vice Pres­
ident and Treasurer; Cheater A. 
Jones. Secretary.

Edward J. Cousin will now serve 
as Manager of space and missile pro­
grams for A. B. Du Mont Labs., Inc. 
Mr. Cousin was formerly with Servo 
Mechanisms, Inc.

Peter M Maier has been appointed 
Sales Manager of Skottie Electronics.

Pinckney B Reed has been named 
to the newly-created post of Vice 
President, Educational Electronics, 
RCA.

At Airborne Instruments Labora­
tory, Malcom J. Rowe has been ap­
pointed to position of Manager of 
Marketing

{Continued on page 185)

ALL TRANSISTOR CIRCUITRY 
ON PRINTED WIRING

MODEL 14A, TRUE RMS A C
VOLTMETER - 0 5 mv to 
200 v lull-scale. Response : 
10 cps to 500 kc

Hal A. Skutley has been named 
North Central Regional Engineer of 
Kellogg Switchboard and Supply Co. 
J. O. Smith . . Division Sales Man­
ager of the Western region.

MODEL 30A, D C ELECTRONIC 
VOLTMETER -8 ranges -0 05 

to 150 volts d-c 
Scale zero-centered

MODEL 60A AUXILIARY POWER SUPPLY 
— Provides 12 v d-c (hominall to power 
any combination of 1 to 4 Aloctra 
Instruments — Operates from 115 v, 
60-cycle a-c

Dr. C. L. Register is the new Man­
ager, Ballistic Missile Div., at Bur­
roughs Research Center, Paoli, Pa. 
Dr. Register joined the firm last year 
after retiring as a Colonel in the U. S. 
Army. At the Burroughs home office, 
Detroit, Clarence Dunlop has been ap­
pointed Vice President—Manufactur­
ing Facilities Planning.

MODEL 40 SERIES CARRIER 
ntEQbENC' ATTENUATORS 
- 0 2 db accuracy, d-c to 

600 kc — 1 -db steps 
1 ____ _ to t! db

Haney R. Butt has been named 
Manager, Radiomarine Marketing, 
Communications Products Dept., RCA.

STACK THEM. OR CARpY PH



maximum ratings at 25° C 2N4S7 unit

20mA) DISSIPATION DERATING CURVE

Vebo

5.0A, I 1.0A) 0.048 0.048 Ohm0.048

MOUNTING BASE TEMPERATURE

AVAILABLE NOW IN PRODUCTION QUANTITIES

VcBO 
VCEX

■2.0mA)
■2 0mA)

Collector to Base (lc 
Collector to Emitter 
(VBt - +0.2V, lc - 
Emitter to Base (I £ - 
Total Dissipation!
Collector Current 
Base Current 
Junction Temperature

Thermal Resistance from Collector
Junction to Mounting Base . 1.1

* Tempcritute is meisurW on mounting base
♦ far opeutwn t< higher temperatures reter Io the Derating Curve.

typical characteristics at 25 C
BVcbo Collector tv Base Breakdown Voltage

(lc - -10mA, i£ - 0) 
hp£ Forward Current Transfer Ratio

(lc - -10A,Vc£ - —1.5V)
(lc - —5.0A, VCE - -1.5V)

Res Common Emitter Saturation Resistance

BETA

HIGH

LOW

140
h„ CHARACTERISTICS

120

1OO

transistors dissipate 50 watts with 60. and
ratings average 20 voltsratings

NEW <1(1000 sq ft SEMICONDUCTOR COMPONENTS DIVISION HOME

I lit:

Yau get high current gam and power output with linear 
transconductance and extremely low distortion when you 
specify Tl PNP germanium power transistors Assurance 
of performance as specified results from checking lco 
at half as well as full rated voltage and by checking beta 
again at low voltage (V t = 1 5V) and at two current 
ratings (1 amp and 5 amps). Ideally suited for your audio 
amplifier, current switching and power conversion appli 
cations. Tl 2N456. 2N457 and 2N458 germanium power

AOVANCfD fKkUHS FOR THE MOSt AÜVAHU0 COMPONEhlS FÛ « ÓJOO PROOUCIS BETTE«

higher for each transistor
Check the specifications below for the unit most 
appropriate to your particular requirements.

COLLECTOR CURRENT - AMPERES

lco 2mA max at rated voltage 
Rc$ less than .05 ohms

130 at 1 amp
30 at 5 amps

VCB0 -40V, -60V, or -80V



TAKE YOUR PICK FROM

THE SPRAGUE TRANSI LYTIC’ FAMILY

recorders, auto receivers

CAPACITORS

duced ceramic-cased alu

Circle 36 on Inquiry Card pagi' 97

pocket radios, wireless microphones, miniature tape

The ideal capacitor for appli­
cations w here low cost is the pri­
mary consideration is Sprague’s 
new Type 31D. Capacitor sec­
tions are housed in a dense steatite 
tube with resin end-fill to provide 
protection against mechanical 
damage and atmospheric humid­
ity. This construction results in 
excellent capacitor performance 
for all miniature electronic cir­
cuits. Size for size, they’re the 
smallest the industry has pro-

minum electrolytic. Engineering 
Bulletin No. 3010 details stand­
ard ratings and gives perform­
mance data.

FOR engineering BULLETINS on the industry’s first com­
plete line of subminiature aluminum electrolytic capacitors, 
write Technical Literature Section, Sprague Electric Com­
pany, 233 Marshall Street, North Adams, Massachusetts.

ELECTRONIC INDUSTRIES * August 1958

These space-saving Type 89D 
’lytics are designed for easy man­
ual upright mounting on printed 
wiring boards. Keyed terminals 
assure fast mounting and correct 
polarity. No reworking on the 
assembly line. Sturdy pre-molded 
phenolic shell with resin end-fill 
gives excellent protection against 
drying-out of the electrolyte or 
the entry of external moisture. 
The phenolic case eliminates the 
necessity for additional insula­
tion. Reasonably priced for mass 
production receivers. Engineer­
ing Bulletin No. 3060 lists stand­
ard ratings with performance 
data.

Sprague’s new Type 30D her­
metically-sealed aluminum- 
encased capacitors are the tiniest 
electrolytic capacitors made to 
date... and their performance is 
better than ever. I heir remark­
able reliability is the result of a 
new manufacturing technique in 
which all the terminal connections 
are welded. No pressure joints. . . 
no "open circuits” with the passage 
of time. And check this for ultra­
low leakage current: for a 2 pf, 
6 volt capacitor . . . only 1.0 pa 
max.; for a 300 pi, 6 volt ca­
pacitor ... 3-5 pa max.! Engineer­
ing Bulletin No. 3110 gives the 
complete story. 85aC standard.

LITTL-LYTIC* 
CAPACITORS

SPRAGUE COMPONENTS. 
CAPACITORS * RESISTORS • MAGNETIC COMPONENTS • TRANSISTORS • INTERFERENCE

ofg^^electrolytic capacitors 
for every requirement In entertainment electronics

VERTI-LYTIC*
CAPACITORS

SPRRGUE



tered the industry Los

radio

The WEST-A Professional Environment

1958

In the fall of 1930 there were close 
to a hundred radio set manufac­
turers in Los Angeles.

Over the next few years, attri­
tion set in; there were failures and 
consolidations, some companies fled 
the radio business. Presently, only 
two of the 1930 roster remain and 
these are successor companies with 
strong, integrated and well-financed 
operations and which do not con-

AFEW years after Kitty Hawk, 
on the Atlantic Coast, the Age 

of Electronic Communication was 
given its first auspicious introduc­
tion on the West Coast through the 
work of De Forest, Elwell and some 
few other hearty pioneers who, still

fine themselves

TO get a good viewpoint of the 
electronic industry in the West 

one should cast a backward glance 
at growth trends over the past few 
decades. Some of us who first en-

hale and interested, are around to 
witness the return of the national 
emphasis on professional achieve­
ment to the western regions of the 
U. S. There is gathering evidence 
that the major movement of tech- 

(Continued on following page)

product.
Since 1930, the trend has been 

for engineers with a good product 
idea to start a manufacturing en­
terprise. The mortality has been 
high, due to lack of financial and

our seventh annual West Coast issue, exclusive statements

Bruce S. Angwin,
Western Regicnal Manager, General Electric Co., 

and Chairman of the Executive Committee for WESCON-1958

L W. Howard
President of Triad Transformer Corporation 
and Chairman of the Board, WESCON-1958

Angeles area in 1930 need only to 
refer to well-established memories. 
Then we were congregated in a few 
small companies building radio sets 
and perhaps three or four even 
smaller firms building components 
for them. It was in 1930 that the 
“midget” set was originated in 
Los Angeles and their manufac­
turers enjoyed a brief boom before 
the eastern interests caught on and 
stimulated some heady competition.

ELECTRONIC INDUSTRIES « August

The West Begins To Realize 
Its Electronic Destiny

production know-how and, too fre­
quently, to lack of adequate work­
ing capital. However, enough of 
these have survived, through sheer 
grit, daring and lessons-learned, to 
be considered the pioneering corps 
of an electronic complex which 
now’ accounts for a respectable 
24% of the vastly expanded na­
tional electronic output.

One of the salient features of 
the western electronic economy has 
been the lack of competition, rela­
tively, between manufacturers of 
electronic equipment. (Some of us 
wish we could say the same thing 
about components, particularly

(Continued on page 86)

from the area s outstanding leaders trace growth patterns and 

strength of Western electronic manufacture.



WESCON-1958
(Continued from preceding page)

nical competence toward th<

Bigger Is Not Necessarily Better

WESCONute people
people make WESCON

Re-

which operates

electronics

and the
Institute

Seventh 
of Radio

And 
this

nual volume

Don Larson
Business Manager 

WESCON

Association 
gion of the 
gineers.

WCEMA,

similar 
trade, 
mem- 

the an-

guidance unparalleled in 
promotions of industrial
Presently W C E M A ’ s
bership represents 90% of

industry in the West.
The Seventh Region of the IRE, 

through its San Francisco and Los 
Angeles Sections, supplies the lead­
ership and professional judgments 
that keep the level of the conven­
tion at a quality consistent with 
the achievements of the IRE’s in­
ternational membership, upon 
which it draws for the technical

program and a large share of 
WESCON’s attendance.

These two organizations contrib-

W ESCON, whose initials for the
Western Electronic Show’ and 

Convention have realized a main 
identity with the West’s largest 
trade show and technical congress, 
is a unique organization whose dy­
namic role in reporting and ob­
serving the progress of electronics 
each year bespeaks the cooperation 
and interdependence of the indus­
trial and professional interests it 
was designed to further.

The uniqueness of WESCON lies 
principally in the evidence of close­
ness of purpose demonstrated by 
its co-sponsorship by the West 
Coast Electronic Manufacturers

ELECTRONIC INDUSTRIES * AuguO 1958

year around from two permanent 
California offices in behalf of west­
ern electronics manufacturers, 
brings to the operation of WES­
CON management skill and policy

promise offered by the explosive 
growth of the western electronics 
industry as it undertakes a major 
role in the nation’s economy and 
defense.

Prior to World War II, the West 
Coast was moderately active in 
electronic equipment design and 
production. Many young tech­
nicians and future engineers passed 
through Western training centers 
on their way to various Pacific 
theatres during the war. They ap­
parently liked what they saw and 
eventually returned to make their 
peacetime living. As a result, the 
West Coast boasts the greatest pro­
portional concentration of scientific 
engineering talent of any area in 
the nation and its climate, re­
nowned educational centers, and 
major electronic activities make its 
continued future growth a cer­
tainty.

As aircraft became more sophis­
ticated in design, larger, heavier, 
and able to operate at fantastic 
speeds, they also became more de­
pendent on electronics to provide 
the control functions which re­
quired strength and decision-mak­
ing abilities far beyond the in­
herent abilities of man. It was only 
natural then that these two great 
industries, aircraft and electronics, 
would amalgamate into an even 
greater industry, making possible 
the gigantic high speed military 
and commercial aircraft, as well as 
the multitude of rockets and mis­
siles that are such a vital key to 
our social and economic future. The 
nerve center of airborne electron­
ics, in the form of our most able, 
talented, and largest Research and 
Development organization, can be 
found in the Western States.

Perhaps the greatest area for 
future electronic growth exists in 
commercial electronics. Here, too, 
the West is nursing a giant of the 
future. Nearly every major East­
ern and Mid-Western electronics 
corporation has established a Re­
search and Development activity 
in the West to tap the fertile sup­
ply of visionary brainpower. At

(Continued on page 88)

year almost four hundred of them. 
They make up the operating com­
mittees which form in January and 
devote untold extra - curricular 
hours through August to carry out 
the many-sided affair which brings 
to Los Angeles and San Francisco, 
in alternating years, their biggest 
influx of convention visitors.

The 1958 WESCON will be the 
largest trade show ever held in the 
West by any known comparisons. 
It will occupy 192,400 square feet 
of floor space, forcing the addition 
of canvas pavilions to the Pan 
Pacific Auditorium and almost 
doubling the capacity of the perma­
nent structure—which is still the 
largest exhibit hall in Southern 
California. Allocated have been 
901 standard 10-foot booths, the 
absolute maximum and much to the 
disappointment of some fifty com­
panies unable to obtain exhibit 
space.

The convention portion of WES­
CON has also had to be designed 
by space restrictions. The Ambas­
sador Hotel, which will house the 
technical sessions, is the largest in 
Los Angeles from the standpoint 
of meeting rooms. With an eye to 
comfort and convenience and an­
other toward the anticipated at­
tendance, the decision groups cast 

(Continued on page 90)



Electronic Spotlight
On WESCON-Aug. 19

Technical

Pan-Pacific

viewing of ex­
elimination ol

Lined capacity

Officer* of the WCEMA Seated. S H Bellue C K Townsend. D C Duncan St G Lafitte 
C Van Rensselaer, D E Root standing, R E Leng, P L Gundy S Ferguson G L. Osborne, 
| A Charta. R L. Paullus H P Moore. E H Lockhart, A N Curtiss

to insure easier 
hibits and the 
“traffic jams.’’

Housed also :

WESCON 
Papers Program 
page 159

feature electronic production mate­
rials and equipment exclusively. 
Persons interested primarily in this 
field will find all production equip­
ment in one place.

Throughout the show, wider 
aisles—10 feet—have been provided

pavilion will be the Future Engi­
neers’ show, with outstanding 
student-scientists exhibiting their 
work. Invitations for participation 

(Continued on page 158)

invited-paper session on “Industry 
Looks at Fusion Power" is sched­
uled.

The exhibit at Pan-Pacific, first 
sold out early this spring, then 
expanded and sold out again, will 
present about 900 electronic ex­
hibits by more than 700 different 
companies.

The big auditorium will be aug­
mented by four pavilions to accom­
modate the show, and even that 
expansion will not cover all applica­
tions for exhibit space.

In a new facet of the show pres­
entation, one entire pavilion will

WESCON, sponsored jointly by 
the Los Angeles and San Fran­

cisco sections representing the 
Seventh Region, IRE, and members 
of the West Coast Electronic Man­
ufacturers Association, will host 
technical and industry delegates 
from across the nation at two 
major Los Angeles locations, the 
Ambassador Hotel and the Pan­
Pacific Auditorium

Forty-two technical sessions, in­
cluding two special programs, are 
on the four-day agenda August 19 
through 22. They will be held in 
all five major meeting rooms of 
the Ambassador Hotel concurrently 
each morning and afternoon. Com-

rooms is 4700 persons.
For the first time, 1958 technical 

program speakers will be guided by 
a special booklet on presenting 
papers before W’ESCON audiences, 
prepared this year. It is a concise 
series of suggestions on how to 
achieve the most effective presen­
tation.

In the first of two special ses­
sions, six speakers will discuss 
“Biological Measurement Problems 
of Space Travel,” under chairman­
ship of Dr. Robert Tschirgi of 
UCLA >n Wednesday evening 
(August 20). That afternoon, an

Four-day show and convention at Los Angeles Pan­
Pacific Auditorium and Ambassador Hotel will feature 
forty-two technical sessions, including two special pro­
grams. Products will be exhibited by more than 700 
different companies.



WESCON Product Highlights
FREE SPACE ROOM LAMINATE PRODUCTS

Circi«* 238 on Inquiry Card. page
Circle 234 on Inquiry Card, page 97

H-F MOTOR GENERATORS
ELECTRICAL TAPE

Circle 239 on Inquiry Card, page 97
Circle 235 on Inquiry

MODULAR ENCLOSURE SYSTEM
MINIATURE COMPONENTS

Circle 240 on Inquiry Card, page 97Circle 236 on Inquiry Card, page

SUBMINIATURE POTENTIOMETERSCONDUCTIVE ADHESIVE

Circle 241 on Inquiry Card, page 97Circle 237 on Inquiry Card page 97

ELECTRONIC INDUSTRIES

Millen 
Booth

radome testing is 
available. Room con­
sists of 4 x 4 ft. 
wooden frames sup­
plied predrilled with 
hardware. Any type 
of absorbing material 
can be supplied 
McMillan Labora­
tory, Inc., Booth 903

units 
Mfg. 
1324.

A new thin “2-in- 
1” Flatback Papei 
Electrical Tape Per 
macel 272 with ar 
extremely high re­
sistance to electro

Small light weight 
motor-generators for 
the missile and air­
craft industry are 
available. A series of 
models are available 
operating from a 
400 cps, single or 
multi-phase supply 
and delivering 250 
w. of continuous 
power at frequen­
cies from 1000 to 
5000 cps. D & R. 
Ltd. Booth 635.

just been released. 
It has an overall 
thickness of only 5 
mils. In its uncured 
state it is highly 
pressure sensitive 
Permacel - LePage's 
Inc., Booth 126.

Products in 4 spe­
cial exhibits are (1) 
di-clad printed cir­
cuit materials, (2) 
wide range of sup­
ported and unsup­
ported Teflon mate­
rials, (3) high-heat 
resistant laminates 
and molded prod­
ucts, (4' flame re­
tardant laminates. 
Continental-Dia 
mond Fibre Corp., 
Booth 331.

An expanded im 
proved Emco Modu­
lar Enclosure System 
made more versatile 
to meet the broaden 
ing needs of Amer­
ica's electronics, in­
strument, and auto­
mation industries is 
available Demon 
strafed is the "erec­
tor set" features. 
Elgin Metalformers 
Corporation Booth 
1538.

Low cost prefabri­
cated free space 
room for all types of 
UHF-VHF micro­

Series 341 ten turn 
potentiometers are 
the smallest avail­
able on standard or­
der Only one-half 
inch in diameter by 
one inch in length. 
Double wipers are 
used, and backlash 
is eliminated Re­
sistance values from 
I K to 200 K are 
available Daystrom 
Pacific, Booth 704.

Miniature compo­
nents include i-f 
transformers, dials, 
knobs, dial locks, 
shaft locks, flexible 
couplings, ceramic 
terminal stops, bind­
ing posts, gear 
drives and insulated 
mountings. They are 
approximately 2/3 
size of standard

Eccobond Solder 58 
C is a one-compo­
nent conductive ep­
oxide based adhesive 
with at least a one 
year shelf life at 
room temperature. 
It is used in appli­
cations where tin­
lead solder is im­
practical. When 
cured, resistivity is 
below 0.1 ohms/cm. 
Emerson & Cuming 
Inc., Booth 326.



WESCON Product Highlights
H-F GERMANIUM TRANSISTORCABLE TESTER

Circle 242 on Inquiry Card, page 97

HOOK-UP WIREPRECISION GEARHEAD
Work

MIL E

Circle 243 Inquiry Card, page 97

MINIATURE CONNECTORSAUTOMATIC VOLTAGE REGULATOR

Circle 248 Inquiry Card, page 97Circle 244 on Inquiry Card, page

PC COMMUTATION SWITCH TRANSISTORIZED POWER SUPPLIES

ronges

Circle 249 on Inquiry Card, pago 97Circle 24S on Inquiry Card, page

1958ELECTRONIC INDUSTRIES

Solid state regulated 
power supplies cover 
both the high cur­
rent-low voltage

Complex, branching 
circuits are simulta­
neously high potted, 
tested fcr continu 
ity. and measured 
for leakage resist­
ance between each 
circuit and all others 
by the Cable Tester. 
Checks at a rate of 
S wires per second 
automatically. Cali­
fornia Technical In­
dustries, Booth 1213

S272A. Clifton Pre 
cisión Products Co. 
Booth 749.

the* high voltage 
ranges with ratings 
in excess of 10 KV. 
These models <TR 
32 Series) feature 
all-semiconductor 
designs. Electronic 
Research Associates, 
Inc., Booth 1640.

Circle 246 on Inquiry Card, page 97

less than 1 
tios from 
274:1 are 
ble. Meets

An all new high-fre­
quency germanium 
transistor is now 
available for pro­
duction. The transis­
tor oscillates above 
500 megacycles and 
will deliver 10 db 
gain at 200 mega­
cycles. It is referred 
to as the Mesa 
transistor. Motorola, 
Incorporated, Booth

Removable contact 
connectors, the new 
DS series, are mini­
atures with silicone 
inserts and “snap­
in" contacts. Crimp­
type terminations 
replace the solder 
pots. Also a wide 
range of miniature 
connector modifica 
tions will be shown 
for the first time 
Deutsch Co. Booth

Switch uses Supra­
mica 560M ceramo­
plastic commutator 
plates. It is designed 
for telemetry, sam­
pling. data handling, 
and automatic con­
trol applications. 
Motor driven switch 
is available in multi - 
p o I c configuration 
with up to 180 seg- 
m e n t s . Mycalex 
Corp, of America 
Booth 1400.

A precision gearhead 
for their size 10 
servo motors is 
available. It is also 
available with size 
11 mounting dimen 
sions. Overall length 
of the gearhead is

Bench Hook-Up
Wire Dispenser Kits 1^^ ■LggjgJB
of Teflon insulated I .
Type E, MIL-W- 1
16878-B Hook-Up 
Wires die being in 
troduced. Each KIT 
contains ten differ­
ent colored 25 foot 
spools ol either 20, j 4
'2 24 or 26 AWG Q <
wire, plus a metal 
dispenser rack. Bel- v>
den Manufacturing 
Co, Booth 1114

Circle 247 on Inquiry Card- page 97

Stabiline Automatic 
Village Regulator 
type EMT4104U 
automatically regu­
lates fluctuating ac 
power lines to main­
tain a constant out­
put voltage regard­
less of line or load 
changes. Compact 
assembly is suited 
for control of loads 
up to 35 a. The Su­
perior Electric Co., 
Booth 1365.



WESCON Product Highlights
METER KITS TRANSISTORIZED DIGITAL COMPUTER

Card, page 97 Circle 254 on InquiryCircle 250 on Inquiry Card page 97

DATA PROCESSING & DISPLAY RADIO FREQUENCY VOLTMETER

UTILITY LINE DRIVER SERVOPOT

DELAY LINE DRIVER SINE-COSINE POTENTIOMETER

Circle 253 on Inquiry Circle 257 on InquiryCard, page 97 Card, page 97

ELECTRONIC INDUSTRIES

The Digitron k an 
advanced simplified 
data processing and 
display system now 
being produced. This 
system provides a 
high intensity dis 
play of letters, num 
erals, symbols and 
patterns on the face 
of i conventional 
cathode rav tube 
Associated Missile 
Products Co., Div of 
AMF.

An all purpose com­
plete utility ampli­
fier with self-con 
tained power sup­
ply for b roa dcast 
and TV makes a 
good single channel 
remote amplifier, a 
high gain, low noise 
turntable preampli 
fier. a line, repeater 
or program amplifier 
or stand-by unit 
Cates Radio Co

Circle 256 on Inquiry Card page

A true RMS re­
sponding direct­
reading voltmeter, 
Model RFV, for the 
precision checking 
and calibration of 
oscillators, signal 
generators, electron­
ic voltmeters and 
similiar apparatus or 
as an ac de trans­
fer standard is now 
available. Sensitive 
Research Instrument 
Corp.

Capable of accu­
rately generating 
Sine Cosine f u n c - 
lions the 1*4 in. 
dia. Model 1750-21 
Potentiometers fea­
ture high resouticn 
and arc suitable *or 
airborne applications. 
Conformity to the 
desired sine or co­
sine function is 
within ± 1 % of peak 
amplitude. C. M Gi­
annini & Co., Inc.

Circle 255 on Inquiry Card, pago 97

Circle 252 on Inquiry Card, pago 97

Two basic meter 
movements can be 
used with separate 
Dial Component sec­
tions to give a com 
plete line of de volt­
meters. milliammet 
ers, ammeters, and 
rectifier type for ac 
volts. No opening of 
dustproof movement, 
no soldering or wir­
ing is required Trip­
lett Elect-ieal In­
strument Co

Delay line was de­
veloped and manu­
factured according 
to requirements of 
SAGE Air Defense 
data processing 
equipment. It has 
multiple tap outputs 
which are free of 
the signal distortion 
and attenuation nor 
mally encountered in 
multi section delay 
lines. Packard-Bell 
Electronics Corp.

The servopot is an 
integral combination 
of a two-phase in 
strument servomot< r. 
gear reduction slip 
clutch and precision 
potentiometer It 
eliminates the pres­
ent burden of 
mounting, testing, 
and aligning sepa­
rate units. Has built 
in slip clutch Diehl 
Manufacturing Co.

Circle 251 on Inquiry Card, page 97

A problem is fed 
into RECOMP II. 
portable, general­
purpose, all-transit 
tor, digital com 
putcr. Operational 
in office, lab. or 
field, it has a multi 
hide of uses in en­
gineering. manufac­
turing and various 
businesses and in­
dustries. Operates 
from wall cutlet 
Autonetics



aturization

New Transistor We will refer to this new line of transistorstors.

The Mesa"!
its structure

Table 1

High Voltage

Short switching times

1958INDUSTRIESELECTRONIC

High Power 
Handling

High Poners 
Require:
High Current

High efficiency 
Low RC time 

constants
High frequency 

response

Resulting High 
Frequency 
Characteristic:
High f.
Low n'
Low r>.'
High f.
Low emitter 

time constant
Low C,

By C. H. KNOWLES.
Semiconductor Product Division 

Motorola Inc. 
Phoenit, Arii.

The Mesa" sets a

Corresponding Necessary 
Physical Quantity with­
in the Transistor:
Thin Base
Narrow Emitter
Heavily doped base 
Aiding Field in base 
High current densities

Wide collector 
depletion layer

Low internal dissipation
Low series resistance

ECENT developments at several locations have 
resulted in a new line of VHF-UHF Transis-

Mesa,” (Spanish name

Higher frequency of operation, 
higher power handling capabilities, 

and exceptional reproducibility 
are the features of this new micro-miniature 

transistor, the smallest being 
commercially manufactured.

as Mesa Transistors. The significance of the new 
design can hardly be overestimated. The impact of 
the Mesa Transistor will be immense in both high 
frequency and high power electronics.

This article will describe the first two commercially 
available Mesa Transistors. The first is a VHF low 
level amplifier transistor. The second is an ultra high 
speed switching transistor.

The Mesa Transistor gets its name from its physi­
cal configuration, shown in Fig. 1. A basic part of

“table”), which is the active region of the transistor.
The advantages of the Mesa Transistor over other 

transistors as it appears here and elsewhere1 2 ‘ are 
striking. These are:

1. Potentially Higher reliability
2. Higher degree of manufacturability
3. Higher frequency of operation
4. Higher power capability
5. More rugged
6. More reproducible
7, Higher temperature of operation
8. Lower susceptibility to nuclear radiation
9. Microminiature.

Reliability
Examination of Fig. 1 reveals three reasons for 

the higher potential reliability of the Mesa Transistor 
over other transistor designs. First, the highest 
purity techniques known are used to form the junc­
tions (Fig. 1): vapor diffusion of a gas (antimony 
in a hydrogen carrier gas) into solid germanium to 
form the base-collector junction, and high vacuum 
evaporation—alloying to form the emitter-base junc­
tion.

Second, the lowest melting component in the entire 
transistor is about 350°C. The unit can therefore be 
subjected to the high temperature, high vacuum bake 
out that has long been used in vacuum tube tech­
nology to achieve long-term stability.

Third, the critical power dissipating junction is



A REPRINT

The "Mesa
(Continued)

INSPECT, RACK AGE ANO

weld can

OOCJ

emitter and collector junction placement, very

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

6. Etch Mesa
7. Bond contacts and clean
8. High Vacuum bake out and
9. Test.

entirely germanium. That is, there are no alloys in 
volved in the formation of the collector junction. 
Thus, thermal runaway in power dissipation modes of 
operation is far less dangerous.

Mesa ' transistor

Fig 2 Step-by-step 
process in manufac­
turing “Mesa" units

Higher Frequency
Microminiaturization is a basic requirement of high 

frequency transistors. A rule of thumb is that the 
frequency response of transistors goes up directly as

Editor, 
ELECTRONIC INDUSTRIES 

Chestnut & 56th Sts., Phila 39, Fa
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High Degree of Manufacturability
Fig. 2 shows a process for manufacturing Mesa 

Transistors. The basic steps are:
1. Germanium Preparation
2. Diffusion of N-type base region
3. Evaporation and alloying the emitter P region 

and base contacts (see Fig. 3)
4. Dicing
5. Mount Dice onto headers

critical in transistor design, are thus more readily 
controlled. Precise control over base impurity distri­
bution is also obtained.

Control of the transistor impurities from one side 
only is analogous to the old carpenter’s rule: “Always 
use the same plank as a reference length.”

The resulting increase in precision of placement 
of all the impurities within the transistor is very 
important in designing for optimum frequency re­
sponse. The precision is also important in controlling 
the manufacturing process. This manufacturing con­
trol is to be discussed later in this paper.

Thus, all the important transistor parameters are 
determined by large batch processes which, when 
properly done, are very precisely controllable.

Note that all the junctions are completely formed 
during steps 2 and 3. Both diffusion and evaporation 
alloying are designed to handle large numbers of 
units (the order of 1000 to 10,000 per run). Both 
diffusion and evaporation alloying are inherently 
easily and highly controllable. The operations from 
the assembler standpoint are very simple. The subse­
quent control on collector capacitance is in area, not 
in the critical thickness of the depletion layer. The 
thickness of the depletion layer in the Mesa Transis­
tor technique is determined by the resistivity of the 
starting P-type material. Therefore the collector ca­
pacitance in the Mesa Transistor technique is in­
herently easily controlled.

Another important characteristics of the Mesa 
Transistor is that the entire impurity distribution in 
the transistor is controlled from one surface. The
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OOI X 006(2N695) 
.001 X .002 (2N700)

power operation are not only compatible, but are com­
plementary. Table I shows the complementary nature 
in some detail. From this,*one can see that in every 
important respect the transistor frequency in power 
designs are closely linked in an advantageous way.

Quite certainly, very shortly Mesa Transistors will 
be developed which will provide considerable power at 
hundreds of megacycles. The 2N537, reported else­
where3, available only to Government Contractors was 
designed to produce 200 milliwatts at 200 MC. In 
several years. Mesa Transistors will undoubtedly be 
providing tens of watts at hundreds of megacycles.

size goes down. The transistor shown in Fig. 1 is the 
smallest transistor this author knows of, that is in 
production. Therefore in the various designs that 
have evolved from the basic structure of Fig. 1 each 
has a higher frequency capability than other designs.

The basic technique used us shown in Fig. 2 is 
capable of producing transistors which can amplify 
the 10 to 20,000 MC range.4 5

Higher Power
It is fundamental in properly designed transistors 

that the basic physical parameters which yield high 
frequency operation also lead to high power capa­
bility. That is, high frequency operation and high

Fig. 4 (right): 
Mounted transistor, 
designed to with­
stand 50,000 G's

TABLE 2: TYPICAL CHARACTERISTICS OF 
2N700 1 HF Amplifier Transistor

Collector to Emitter Breakdown
Voltage (100 mh)

Emitter to Base Breakdown
Voltage (100 Ma) 0.5 volts

Max. Collector Dissipation in Free Air
Derate 1.0 mw/‘C above 50°C

Collector Cutoff Current
(Vcb = 10V)

Collector Capacitance
(Vee = 5V, Ie = Oma)

Small Current Gain at 100 meps, hfe
(Vee = 6V, IE = 2ma*

Small Signal Current Gain, hfe 
(Vee = 6V, Ie = 2ma, f = 1 KC)

Base Connection Resistance, rb'

Fig. 3 ( left) : Sche
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'mple to control. All the critical physical parameters

are controlled in very large batch processes through 
basically simple techniques.

' ig. 6a (below): For this 160 MC ampMter 
from teem temp, to 90‘C. at 1 db drei in

Fig. 6b <r): Power gain and Mise figure 
vs temperature for the "Meta ' transistor

ELECTRONIC INDUSTRIES * August 1958

Rugged
Examination of Fig. 1 shows that in a basic tran­

sistor configuration there are no fragile parts. The 
mounted transistor die for the units to be described 
later is shown in Fig. 4 and in Fig. 5. This unit is 
conservatively designed to withstand 50,000g. The 
limiting member in the structure is the 0.4 mil gold 
wire; it must support itself only. The thermal com­
pression bond holding each end of the gold wire has 
been found to be as rugged as the wire itself.

Reproducibility
Analysis shows that the electrical characteristic^ 

of the Mesa Transistor are determined by:
1. The resistivity of the initial P-type material
2. The depth and distribution of the N-type base 

layer diffused impurities.
3. The areal geometry of the emitter
4. The distance of the base stripe from the emitter
5. The area of the Mesa.
It is to be noted that the only individually mechani-

Higher Temperature
The Mesa Transistor as shown in Fig. 1 has a 

higher temperature capability than other types of 
germanium transistors. The very heavy impurity 
concentrations in the critical emitter and base regions 
are the cause for the temperature capability. That is, 
the thermal changes in the electron and hole mobilities 
and lifetimes are greatly reduced in heavily doped 
germanium.'1 Hence, the critical high frequency 
parameter f„ collector capacitance, and base resis­
tance are little changed.

The usual increase in I with temperature occurs 
in Mesa Transistors as in other units; however, the 
resulting slight drop in output impedance does not 
affect a properly designed VHF circuit.

Fig. 6 shows the temperature dependence of the 
gain of a 160 MC amplifier From room temperature 
to 90°C there is 1 db drop in gain; from room tem­
perature to —-10°C there is an increase in gain of 
2db.

The broad temperature capability of Mesa Transis­
tors has also been observed at Bell Telephone Labora­
tories and the Western Electric Company. Measure­
ments were made on prototype 2N509 and 2N537 
Transistors from — 150 C to 4 100eC. These mea­
surements indicate satisfactory operability of VHF 
Amplifiers over the entire temperature range.

Electrical Properties of Mesa Transistors
We now turn to the electrical properties of the first 

commercially available Mesa Transistors, the 2N695 
and the 2N700. It should be remembered that these 
two transistors are but the first of a complete poten­
tial line of units including both high power and high 
frequency. Two other Mesa Transistors having higher 
power capability than the two reported here have been 
previously reported.3

New Header Design
The 2N695 and the 2N700 are assembled on an 

entirely new header. The header used provides for 
a miniature completed unit. The dimensional outline 
of the unit complies in general with the package 
recommended by Jetec Committee 14 as the Jetec 20 
package. There are two exceptions to the preliminary 
recommendations of the Jetec Committee; these are:

(a) There is a fourth pin
(b) Shorter leads are provided

Fig. 5: Photo close-up Shock limit 
is determined by the .04 mil gold wire.

The Mesa" ( Continued)
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The short leads are necessitated by the reduction 
of inductance, as well as for manufacturing con­
venience. The ^-in. leads are long enough to allow 
complete flexibility in wiring at the printed circuits.

The resulting header—transistor configuration, 
shown in Figs. 4, 5, and 7 is calculated to withstand 
50,000g acceleration.

This new header configuration was necessitated in 
order to improve the electrical and mechanical prop­
erties.

Electrically, a larger header configuration such as 
the Jetec 30, has excessive inductance in the lower 
CHF range. The 2N695 and the 2N700 have quite 
useful inherent amplification in the lower UHF 
range. Therefore, the smaller header is desirable 
from the electrical design standpoint.

Mechanically, the smaller header with a smaller 
more compact internal structure will withstand 
higher shock and acceleration.

The fourth lead connected to the metallic case is 
equivalent to the screen grid of a vacuum tube. It is 
used to reduce the inter-electrode feedback capaci- 
tance. With this configuration, the circuit engineer 
can ground either the emitter, base, or collector, in­
serting u de bias circuit if desired.

The designer will still have the tremendous advan­
tage of capacitive isolation through grounding the 
metallic case.

The 2N700
The 2N700 is a PNP transistor designed to oper­

ate as a low level (50 mw maximum power) amplifier 
in the VHF Range. Typically as a 70 MC amplifier, 
it will give 23db of neutralized power gain. Mechani­
cally, it is designed to exceed the Mil-T-19500-A Mili­
tary Specifications.

Table II shows the general electrical characteristics 
of the 2N700. Fig. 10 shows the power gain and 
noise figure of a typical 2N700 as a function of fre­
quency. Note that the power gain falls off at about 
8 db per octave. This 8 db falloff is a result of 6 db 
per octave decrease in current gain with frequency, 
and a net 2 db falloff per octave in impedance gain.

An equivalent circuit for the 2N700 is shown in 
Fig. 8. Fig. 8 shows the usual bridged Tee equivalent 
network for a transistor. The advantage of the 
bridged Tee is that it allows a device designer easy 
access to the transistor internal physical parameters. 
Circuit designers, however, usually prefer the Hybrid 
Pi representation shown in Fig. 9. Examples of cir- 
cuits using the 
and 11.

2N700 are shown in Figs. 6, 10

TABLE 3: TYPH AL CHARACTERISTICS OI 
2N-695 Vitra High Speed Switching Transistor

Collector Breakdown Voltage, 100 Ma —20 volts 
Emitter Breakdown Voltage, 100 Ma —4 volts 
Collector Cutoff Current (V, i, = 5 volts) 0.7 Ma
Collector Capacitance (V, t! = 5 volts) 4 MMf
Saturation Resistance (L = lOma,

IR = Ima) 25 ohms
Saturation Current gain (L- — lOma) 30
Rise time; circuit dependent — 10 mMsec
Storage Time circuit dependent —10 mMsec
Fall Time —10 mMsec

Fig. 9: Neutralized 
power gain and 
noise figure vs. fre 
quency

ELECTRONIC INDUSTRIES * August 1958
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■OBIT 
SCOPE

' .001 
doon

8. Giguere, 
Proc. I.R.E.,

Two 
sistors

Fig. 10 
nutter.

conventional oscilloscope available, 
7 ¡¿sec.

. Electronic ifeaiyn. July !», 1958.
Paper presented at the Brussels Fair, June 

and Pietenpol, W. J., The Technological Im

signed and built a 70 MC IF Amplifier. The IF Ampli­
fier gave 90 db of gain with a 15 MC bandwidth. The 
IF Amplifier had a 5 db noise figure, and consisted 
of 7 stages of amplification.

Giguere designed and built a completely transis­
torized 150 MC FM Receiver. The sensitivity of the 
receiver was 1.0 p.v (open circuit) for 20 db of quiet­
ing. The noise figure for the tuner was approxi­
mately 10 db.

* S. C. Rogers, Bell Telephone Laboratories 
m unlcation.

OUTPUT CAPACITANCE 
OUT

Military Reports Concerning S.C.E.L. Con-
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The 2N695
The 2N695 is h germanium PNP transistor de­

signed for ultra high speed switching service. Typi­
cal switching times for the 2N695 are about 10 ¡¿sec 
for saturating circuits and the order of 1 to 2 ¡nsec 
for non-saturating circuits. The external design of 
the 2N695 is exactly the same as the 2N700. The only 
differences are internal, as shown in Fig. 1. Fig. 12 
shows an example of the switching speeds of the 
2N695 in a saturating circuit. The switching speeds 
are seen to be beyond the resolution of the fastest

3. Knowles, C. 1 
quency Transistors,

4. Early, J. M„ 
1958.

5. Morton, J. A..

are given by Saari" and Giguere.8 Saari de-
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Fig. 11 200 300 MC sariable frequency oscillator

Fig. 12b Switching speeds of 2N695 in saturating circuit
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THE West is rapidly becoming a major center of 
systems development work in the United States. 

Before attempting to investigate the reasons for this 
growth, it might be well to define exactly what is 
meant by system and by systems development. A 
system, for the purposes of this paper, is defined as 
a group of units, each of which has a separate iden­
tity, which have been so arranged as to perform a 
set of operations which cannot be performed by these

By JOHN HOLLAND
Systems Engineer 

Nortronics. Division of 
Northrop Aircraft Inc.

same units alone. Systems development
science—or more properly, art—of selecting and com­
bining units so as to produce a well-integrated sys­
tem. An interesting feature of integrated systems is 
that, in a manner of speaking, the whole is greater 
than the sum of its parts.

The development of integrated systems can exist at 
various levels of complexity. The most complex level 
is the integration of an entire weapons system, or 
equivalently a complete factory. On a slightly lower 
level of complexity one may consider the integration 
an aircraft treated as a single entity. In non-aircraft 
operations, the equivalent level would be the integra­
tion of a production line. At still lower levels, sys­
tems integration may cover sections of the aircraft 
such as navigation systems, communication systems, 
etc. Here, the equivalent might be the design of a 
single automated machine. The principles of systems 
integration may be extended to the level of what 
might be called units of the larger system. For in­
stance, the principles of systems integration might 
be used to optimize a radar unit which in turn will 
become a component in a navigation system, and so

ELECTRONIC INDUSTRIES • August 1950

The 'system' concept, and systems engineering, 
has seen wide application to the aircraft 

industry and military weapons planning. 
Systems development engineering is now 

being extended to many other fields, as well, 
particularly in the Une of digitally controlled 

milling machines, and automated 
petrochemical processing plants.

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

It is necessary* that he possess a broad background in 
many phases of engineering and physical sciences. 
Normally he will be an electrical or mechanical engi­
neer who has done advanced work, either formally or 
as a part of his employment* in many other phases 
of engineering or science. Often, he is u physicist 
who is interested in applied mechanics and electronics. 
In either case, he has a better than average back­
ground in applied mathematics and a knowledge of 
computers and computational processes.

Computers are the heart of much systems planning. Here, at 
Raytheon, an engineer threads Raydac" tape handling mechanism

until finally 
in an entire

terns designers. At the same time,
problem was considered and the necessary testing and 
servicing equipment was designed as an integral part 
of the system. The result of this design effort is a 
system which performs within its preassigned speci­
fications and which may be serviced by technicians 
with a minimum of previous experience.

The success of a system, such as the Snark, re­
quires that a team of systems engineers be employed 
in its design and development. A systems engineer 
can best be described as a specialist in the general.

Editors Note
For computer controlled steel mill see ELECTRONIC INDUSTRIES 
March, 1958 page 115 and computer produced aircraft parts sec 
ELECTRONIC INDUSTRIES April. 1958 page 106. Both are ex­
amples of the application of systems to complex industrial processes
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Development of Systems Engineering
The concept of integrated systems is one which has 

been necessarily adopted by the industry because of 
increasingly stringent demands for higher perform­
ance, greater reliability, and simpler operation. As 
the speed of aircraft has increased from relatively 
slow subsonic aircraft of World War II to the super­
sonic aircraft of today, designers have been faced 
with ever-increasing problems of stability augmenta-

The type of engineering judgment which is exer­
cised at the various levels of systems integration is 
not the same. For example, those responsible for the 
integration of an overall weapons system are con­
cerned primarily with broad policy decisions which 
determine a system philosophy. That is, the function 
of the systems development engineers on the weapons 
system level is to decide the broad question: What 
shall be the operational concept of this system? Th* 
resolution of this question in turn leads to decisions 
as to the general form of the sub-systems which 
make up the weapons systems.

At the next level, for example, the aircraft treated 
as a single entity, the systems engineer is required 
to determine, in a general way, the configuration of 
the various sub-systems within the aircraft. In mak­
ing this decision he treats the airframe, engines, 
control system, etc., as components in his overall sys­
tem. An attempt is then made to optimize the per­
formance of the entire aircraft system in the light 
of its operational assignment by the weapons system 
designers. In carrying out this optimization, the 
general form of the various sub-systems such as flight 
control, navigation, and fire control is determined. 
These data are supplied to the various systems de­
signers.

It is at the level of the aircraft sub-system design 
that systems development work ceases to be primarily 
a conceptual operation and becomes an engineering 
design effort. The aircraft systems development engi­
neer examines the function of, say, the navigation 
system as it was assigned by the weapons system 
designer in the light of available components. He 
then proceeds to assemble a system, making modifi­
cations in equipment where necessary, which will ful­
fill the design objectives. In so doing he attempts to 
maximize the best features of the available hardware 
while, at the same time, minimizing any deleterious 
effects which the units might otherwise have upon 
the system’s operation.

The concept of integrated design may also be ap­
plied to sub-units entering the overall system. When 
this approach is used, the engineer utilizes his best 
engineering judgment in the selection and combina­
tion of the various individual components which make 
up the unit in question. The available mathematical 
tools may then be utilized in order to combine these 
components in an optimum manner.

Systems Development
Engineering (Continued)

on in increasing orders of complexity 
the radar becomes a very small sub-unit 
weapons system.

Snark System
An excellent example of a well integrated weapons 

system is the Snark, developed by Northrop Aircraft 
This system, including missile, ground support and 
ground handling equipment, was conceived as a 
single unit. In designing the system, much thought 
was given to the optimum distribution of functions 
by the ground equipment and the missile. When such 
u distribution had been made, equipment was de­
signed for both ground and airborne systems which 
would fulfill the requirements imposed by the sys-



the

1951 43

craft in which it was installed. This 
considered an adjunct to the aircraft 
an integral part of it. As the demands 
and greater speed were placed on the

reason is climate, and, still 
of many centers of higher 
area. These three factors, 
interrelated, have been the

The use of 4 com­
puter allows the sys 
terns engineer to 
combine his various 
components in the 
optimum manner

a third, is the existence 
learning in the Western 
all of which are closely 
source of the growth of

tude of the 
device was 
rather than 
for greater

crew. At 
such that 
stimulus, 
forced to

w'ere 
craft 
craft 
could

high speeds the reaction time of a man is 
he cannot respond in time to a presented 
Thus, designers of weapons systems were 
design equipment which would reduce the

re- 
and

tion and impaired aircrew response brought about by 
the higher speeds.

As an example, the pre-war concept of an autopilot 
was that of a relatively simple device operated from 
crude sensors which controlled the attitude and alti- 

designers, they soon discovered that a design which 
would meet the requirement of speed was aerody- 
namically unstable at some point in the craft’s flight 
profile. In many cases, the truly advanced designs 
were unstable at all speed and altitude regimes. In 
order to combat this instability, the aircraft designer« 
were forced to resort to stability augmentation sys- 
terns which were designed to be integral parts of 
aircraft.

Similarly, with the increase in speed came a 
duction in the reaction capability of the pilot 

need for rapid crew reaction. In the more advanced 
systems of today, pilot and crew have been integrated 
into the system in such a manner that use is made 
of their decision-making capability without requiring 
that they react rapidly to presented stimuli.

In order to produce useful weapons in the face of 
these trends, designers have been forced to resort to 
evermore complicated electronic systems within the 
aircraft. Obviously, if each of the electronic systems

designed separately and installed in the air- 
as was the custom in previous years, the air- 
would become so large and cumbersome that it 
not fulfill its mission. Thus, it was necessary'

for aircraft designers to develop the concept of an 
integrated system which would maximize the amount 
of information handled by the electronics while at 
the same time minimize the space and weight allotted 
to it. This led to the concepts now utilized in the 
design of integrated weapons systems.

Another reason for the development of integrated 
weapons systems is the desire of the designers to 
incorporate as many automatic checking features as 
is possible in order to minimize the amount of crew

ELECTRONIC INDUSTRIES • Angus*

The 5 000 mi range Snark like cth^r guided missiles is a 
prime example of the technique known as systems development

loading and also to minimize the level of skill required 
of those who must service the system. With proper 
thought on the part of the designer, the servicing of 
even the most complex system can be reduced to a 
routine operation which can quickly be taught to 
technicians who have a minimum of training in the 
various fields involved.

Growth in the Western Area
From what has been said before, it is clear that the 

concept of integrated systems first came into wide­
spread application in the aircraft industry. Thus, one 
one of the major reasons that the Western area has 
become one of the centers in the development of inte­
grated systems concepts has been the existence of au 
active and aggressive aircraft industry. A second 

this phase of the electronics industry.
The aircraft industry first entered this Western 

area because of the climate, which presents relativelv 
long periods of clear stable air and uninterrupted 
flight operations, both of which are needed in the 
design, development, and testing of manned aircraft. 
The climate, too, attracted a large labor force, a sec­
ond requirement for a growing industry’. The climate 
in this area has frequently been a deciding factor in 
the relocation of other plants since many surveys have 
indicated a strong preference by engineers and skilled 
technicians for the climatological features offered by 
the Western states.

The aircraft companies have helped the growth of 
the systems development industry first by becoming 
some of the major systems development firms them­
selves. Many of the major firms engaged in this 
business began as sections, and later divisions, of 
the aircraft companies. Others sprang from the per­
sonnel originally in the aircraft industry who entered 
this new and growing field. The second way in which 
the aircraft companies assisted the growth was by 
their very’ existence in this area. Large electronic 
firms found it expedient to open offices near one of 
their major sources of revenue. At first these were 
merely sales offices, but as the problems became more 
complex it was necessary to develop large staffs of 
skilled engineers who could be at hand. Eventually 
this led to the development of branch engineering



Systems Development
Engineering (Concluded)

offices, which in some cases have become divisions of 
the parent company.

The centers of higher learning in the Western area 
have helped and been helped by the existence of the 
electronics industry. The development of systems 
requires well trained personnel with broad back­
grounds in many phases of engineering and science. 
It requires consultants of great repute in many of 
the more esoteric phases of engineering, mathematics 
and science. Such consultants can best be obtained 
by employing the staffs of large universities. The 
industry in turn has aided the schools by grants-in- 
aid, by the establishment of fellowships and the erec­
tion of engineering facilities. Both industry and the 
universities have cooperated in the establishment of 
in-plant and on-campus training courses for engineers 
in order to develop many of the skills which are not 
readily obtainable in graduates. The existence of 
these programs have in turn made the area more 
attractive to prospective employes, and in this man­
ner has encouraged the establishment of more di­
visions of large companies and the growth of many 
smaller companies in this area.

The effort of the major systems development con­
tractors in the Western area is directed primarily to 
the development of military weapons systems. Com­
panies are engaged in the development of overall 
weapons systems concepts. Other companies are en­
gaged in the development of aircraft systems, missile 
systems, and ground support and handling systems 
which implement these proposed weapons systems. 
In addition to the companies engaged in large scale 
systems development work, many companies have 
under development major sub-systems such as navi­
gation and missile guidance systems, aircraft and 
missile control systems, and communications and 
telemetering systems, for installation in proposed or 
existing aircraft and missiles. In some cases these 
sub-systems are being designed with a particular air­
craft or missile in view. In others, the design is of 
a more general nature and intended for installation 
in whatever aircraft or missile develops a need for 
the system.

Other Systems
In addition to the military aircraft and missile 

systems development work, many of the companies 
are beginning to apply systems development concepts 
to commercial and industrial products such us digi­
tally controlled machine tools, automatic chemical 
processing equipment, and automatic or semi-auto­
matic assembly processes for electronic equipment. 
In many cases these developments were begun in 
order to facilitate production within the developing 
company or to improve the company’s product. When 
the development has proved successful, many of these 
units have become important products of the company.

The future of systems development work is indeed 
a bright one. With the continuing development of 
aircraft with ever higher performance, the need for

A4

At Hughes Aircraft these precisely machined parts are turned out 
on a numerically controlled machine tool

integrated systems will continue to grow, and, as the 
reliability and cost of these systems is improved, new 
fields in commercial aviation will be opened to them. 
In the field of missiles, systems integration reigns 
supreme. In fact, it may safely be said that had not 
the concept of integrated system been developed, 
missiles would not be flying today. The need for 
integrated systems will grow in the development of 
present unmanned satellites and will become even 
more important when man first ventures into the 
realm of space.

Applications of systems integration concepts are 
being extended into fields other than aircraft at the 
present time. The recently formulated idea of auto­
mation is, in reality, an application of systems engi­
neering to manufacturing processes. Several recent 
examples of the application of systems engineering to 
manufacturing processes may be seen in the recently 
developed digitally controlled milling machines, auto­
matic engine block production lines, and fully auto­
matic petrochemical processing plants. As time goes 
on, this will be a field of continuing importance to 
the systems development engineers, and, because of 
the ascendency of the Western area in the field of 
systems integration, the area will continue to grow 
as new applications are found for it.

In looking ahead to ways that the systems ap­
proach may apply, Walter E. Peterson, director of 
electronics engineering of Radioplane Division of 
Northrop Aircraft, recently said:

“Present weapons systems and their peacetime and 
commercial offshoots are about 50% electronic and 
50% aeronautical. It would seem that what will 
eventually emerge as an efficient company will be a 
‘spacecraft company’ ... a ‘missile system company’ 
. . . or a ‘satellite company.’ In each case, there 
would be companies without prejudice for or against 
any part of the system, with technical know-how and 
a balanced team of aeronautical, electronic and busi­
ness experts.”

ELECTRONIC INDUSTRIES * Auqu0 1958
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Table 1

Known Temperature

5/9 R
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a rapid comprehen 
specified unit of heat 
terms of other (and 
familiar) values. The

5/9(°F - 32) 
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range wherein component electron 
ics must function.
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every household thermometer. The
Rankine scale
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perhaps more
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A quick means of converting one measure of heat to another measure is provided.
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scales provided will suit just such 
a purpose to within an accuracy of 
3 F or 3 R. For greater accuracy, 
the formulas in Table 1 may be 
used.

The four scales are: ( F) Fah-

l - 459.68 9/5: K - 459.68
9 R - 273.16 °K - 273.16 
..........  9/5°K

2. A Voltage Gain f 
Transistor Circuit Design. 
Electronic Design. 15 July

By RUDOLPH WELLSAND
Engineer Guided Missile Div. 

Convair, Pomona Calif

Fahrenheit scale set adjacent to 
the base Kelvin. Zero degrees Kel­
vin is also known as Absolute zero, 
since this is the lowest tempera­
ture possible to achieve.

Thus the wide range displayed
Rankine and ( K) Kelvin, respec­
tively. They are arranged so that 
a horizontal straightedge may be 
placed directly across from one 
scale to the next, thereby indi­
cating the equivalent values on 
each and every scale.

For all practical purposes, the 
value of 5 9 in Table I is equal to 
0.555, and that of 9 5 is equal to 
1.8, thus simplifying computation.

Examples of the manner in 
which the scales are interrelated 
and used are as follows: Semicon­
ductor diode and transistor barrier 
voltages are computed with values 
from the Kelvin scale. Military re­
quirements specify component oper­
ating temperatures from the Cen­
tigrade scale. The Fahrenheit 
scale is most familiar in the United 
States, generally displayed by

A REPRINT 
of this article can be obtained by 
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Increased
Cooling 

For Power 
Transistors

The role of operating temperature on the 
life span of transistors and the threat of 

thermal runaway is focussing new atten­
tion on the methods of dissipating heat. Ex­
perimentation with a wide variety of shapes 
indicates that one best unit proves most 
effective in keeping operating temperature at 
maximum power below recommended ceilings.

By C. BOOHER.
Industrial Division

Birt char Corp.
4371 Valley Blvd.

Los Angeles 32. Calif.

Fig. 1: Power transistor with optimum “radiator ' devel­
oped during tests, is shown mounted on phenolic base

•r» » f
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PROGRESS in the miniaturization of components 
has been attended by complications arising from 

the concentration of power in small space. Heat, is, 
of course, a function of voltage and resistance, so 
there is no sidestepping the problem. In the past, 
the dissipation of power-generated heat was a partial 
function of the envelope, the glass or metal skin of a 
tube, and later, the retention and cooling device 
wrapped around this envelope. Transferring heat to 
the chassis and to the ultimate heat sink, the atmos­
phere, was the basic requirement of this type of 
“radiator” and its design was straightforward and 
rather uncomplicated . . . with the exception of metal­
lurgy. Recently, however, u critical stage unknown 
to the older style tube has been arrived at. This 
stage in operation of power transistors has been 
termed “thermal runaway.”

Thermal runaway occurs when an increase in oper­
ating temperature brings an increase in cutoff cur­
rent, causing an increase in collector current and 
raising the power dissipation at the collector junc­
tion. This in turn raises the junction temperature 
and the cycle starts anew. Designers of transistors 
must reckon with this fact and a formula1 has been 
presented which will enable advance calculations to 
be made. The use of circuitry r.., — ,
“tricks” using the collector cur­
rent of one transistor to bias an­
other, etc., can solve certain given J

problems, as well, but in many in­
stances the circuit designer is 
forced into a mold, so to-) . - 
I t - - ■ •. • ■ ■ । i. • ■ ' • -'' .
" • • 1 * ' J
' > , ' '1 • ■ • * ' • |||||k

chassis in a cramped area, for ex­
ample. In such a case, and in ®00•’e,
others far less extreme, he finds it necessary to pro­
vide a rapid-dissipating adequate heat sink.

Junction Temperature
Operating junction temperature of a power transis­

tor should not exceed 85°C based on life tests.-’ It 
will also be noted that manufacturers electrical char­
acteristics are usually given at 25°C—ambient and 
that efficiency falls off in a direct linear relation to a 
temperature rise above that figure. Actually, the use­
ful life of a transistor is dependent on the tempera­
tures to which it is subjected and the closer to the 
manufacturer’s recommended temperature it can be 
held, the better are its chances for a long life. Ap­
parently the life span is subject to shortening from 
externally applied, or ambient, heat as well as inter­
nally derived heat, but since this is a function of 
chassis and closure design, we have no room for its 
consideration at this point. In order not to exceed 
so-called ideal temperature (between 25° and 85°C) 
heat-drainage from the transistor must be consistent 
with its maximum power.

There are two paths of heat dissipation: By radia­
tion from the exposed surfaces of the case and by 
conduction to the chassis where it is radiated into 
the atmosphere. (Properly, by a combination of con-



vection and radiation.) In the ordinary diode, for 
example, there is an almost negligible radiating sur­
face inherent in the case itself, so the major share 
of the dissipation load falls on the contact between 
case and chassis. The amount of heat flow here can 
be determined by the formula:

AT 
q ” L/kA 

when q is nite of heat transfer.
k is thermal conductivity of the material.
A in cross sectional area of heat conductor.
L is length of heat path.
T is trm[»eraturv difference la-tween source and conductor, 

and the rate can be quickly plotted in theory.

Test Set-Up
Mounting instructions of a typical manufacturer 

state “it is very important that a power transistor be 
provided with a good heat dissipating facility.” In 
the absence of recorded experimental data gathered 
under operating conditions, however, our test setup 
was first dedicated to determining actual junction, 
case and chassis temperatures under such conditions. 
A common diode (IN248) was mounted on a simu­
lated aluminum chassis, put under controllable load 
from a regulated power supply and temperature 
readings were taken from thermocouples and a Leeds- 
Northrup bridge. Fig. 2 represents the elevation 
(ambient 27 C) in junction temperature (1) and the 
rise in chassis temperature (2) with a diode mounted 
on a metal chassis with a mica washer. The chassis 
temperature stabilized about 20 mins, after the begin­
ning of the test at 55°C, but the diode junction read­
ing climbed right off the graph, reaching maximum 
allowable temperature in 5.6 mins, and crossing 100 C 
in 8.0 mins. A “runaway condition.”

Fig. 3 is the curve attained at the junction when 
the mica washer was removed and the diode was in 
direct contact with the chassis. Temperature stabili- 
ized at 78°C after approximately 1 hr. of operation.

The three curves of Fig. 4 represent: (1) diode 
mounted on phenolic with no forced air. '2) 200 fm 
forced air, (3) 1000 fm forced air. These simple 
tests established that there is negligible radiation dis­
sipation and that the vital heat drainage from the 
base can be partially blocked by a insulating washer 
or obviated by mounting on a non-conductive chassis.

The next step was obvious: Take the heat from the 
base and provide a direct radiating mechanism to the 
atmosphere. Our previous experience in cooling de­
vices related to tubes gave us a starting place in 
design and metallurgy, but we soon encountered an 
interesting situation which left no recourse other than 
a “cut-and-try” method. Mathematically, using the 
formulae of heat flow by conduction, convection and 
radiation, we arrived at an extremely wide choice of 
shapes! Most of these configurations were quite pos­
sible to put into volume production, many of them 
suitable for chassis placement under most conditions. 
To arrive at a single “best” unit, we made models of 
a dozen or more styles, after eliminating a great num­
ber at the drafting board, and repeated our original

Fig. 3 'above': Temp, curve with diode mounted directly to chassu

Fig. 4 (above Diode mounted on phenolic, with/without air cooling
Fig. 5: Test set-up to find operating junction and chassis temp.



Fig 7 Various designs exhibited different cooiing capacities

Fig. 8 Temp, rise radiator between diode and phenolic.

X-Ray Movies
been

ELECTRONIC INDUSTRIES

these conditions: Diode mounted on metal chassis 
with mica washer in still air; with 200 fm forced air 
and 1000 fm forced air; Diode mounted on phenolic 
with 200 fm forced air and 1000 fm forced air.

The tests established a need for a cooling device to 
radiate power generated heat to the atmosphere via 
the base of the transistor and indicated that a tower 
of metallic fins is the optimum shape for such a 
device in point of efficiency, handling and installation 
ease.

Radiator
The radiator, a series of metallic fins superposed 

on a base which accepts the diode and does not inter­
fere with mounting, proved effective in keeping oper­
ating junction temperature at maximum power below 
recommended ceilings and to prevent runaway under

w* added to environmental test­
ing, X-ray movies of sealed or en 
closed components during test pro­
grams. Rototest Laboratories in 
Lynwood, California, have devel­
oped equipment and techniques for 
making such movies. Their labora- 
tor.v facilities can be used to take 
X-ray movies of the internal opera­
tion and failure of components dur­
ing test. This new dimension in 
environmental testing can elimi­
nate much of the present cut-and 
try approach to testing.

A REPRINT 
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Transistor Cooling 
(Continued)

tests. We soon weeded out several by merely han­
dling them under field conditions. The rest were 
evaluated strictly on performance: Keeping the tran­
sistor cool.

Fig. 6 shows three curves established with a radia­
tor of the configuration regarded as most nearly per­
fect on a metal chassis with mica washer. Line No. 1 
represents the temperature readings at the junction in 
still air (No. 2) with 200 fm of forced air and (No. 3» 
with 1000 fm forced air. Fig. 8 records the tempera­
ture rise when the radiator was interposed between 
the diode and a phenolic. (No. 1) 200 fm and (No. 2) 
1000 fm.
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Further development being

Working Under TENSION
Tensitron,

A line of tension meters like this provides close control and permits higher safe winding speeds

HE industry has long awaited 
an electronic device that would

With no arcing or contact con­
tamination, the life expectancy of

from 
cuit, 
able 
dent

continued to reduce the operating 
power required and to increase the 
contact rating.

With the meters, a safe tension can 
be maintained during all phases of 
winding operations; and by pro­
viding closer control, higher safe 
winding speeds are made possible.

Harvard, Mass.

Isolated coil circuit allows switching of 
many independent circuits within one unit.

this relay 
of cycles; 
tiôn and 
expected.

an electric condenser since the 
distance between the conductive 
windings is influenced by the force 
with which the conductive foils are 
pressed upon each other.

the electronic switching cir 
making one coil circuit cap- 
of switching many indepen 
circuits within one unit.

The relay is completely potted 
and will withstand any shock or 
vibration problems now being en­
countered with today’s present 
designs. The unit will switch either 
ac or de, has a transfer time of 
less than 50 u. sec and no contact 
bounce.

A Relay ...
with No Moving Parts

Now, winding tensions can be 
kept under close scrutiny with a 
line of tension meters developed at

standard relay and vet not inherit 
many of the problems encountered 
in vibrations, shock, contact bounce 
and contact arcing, etc.

Pendar, Inc. has just recently, 
after extensive research, designed

rpENSIGN is a parameter which 
I affects all wire preparatory op­

erations. Frequently neglected, it 
influences the winding of precise 
coils, potentiometers, magnetic 
tape, and condenser foils.

Over-stretching wires narrows 
their cross-section since the amount 
of material remains constant. This 
causes local overheating called “hot­
spots,” and irregularities of elec­
trical resistance, and “crazing” of 
insulation. It also is one of the fac­
tors in electrical break-down. Ten­
sion, furthermore, changes the 
physical size of the coils. This in­
fluences the filling of a cavity in 
a rotor, say for instance, of a 
precise gyro with the proper num­
ber of windings and with no ends 
protruding into a limited airgap. 
Tension changes the capacity of

would be in the millions 
years of reliable opera 

shelf life could bt

and developed an all electronic 
relay with no moving parts.

The electronic coil circuit oper­
ates on 28 vdc, pulls in at 18 v. and 
drops out at 7 v. or less with a 
positive snap action operation. The 
coil circuit is completely isolated To draw a schematic diagram of 

the circuit for a relay with no 
moving parts, it was necessary to 
design a new symbol. This new 
symbol will be submitted to the 
American Standards Associations, 
Inc., as well as various other inter­
ested parties, for official adoption.
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Fig 1 Complete camera positioning ays 
tern is shown A Polaroid-Land camera 
and DuMont camera mount are used

By PAUL L. KERLEY 
Sandia Corp.
Albuquerque N M

THE positioning system adapts the Polaroid-Land 
camera and the DuMont camera mount to permit 

the taking of multiple sweep exposures on each print. 
(Fig. 1.) It consists of a timer, timer selector, motor 
drive, rack and pinion gear, limit switches, shutter 
solenoid, and a power supply. The system is made 
an integral part of the equipment and uses only 
assembly holes existing in the camera and mount.

Fig. 2: Block dia­
gram of the camera 
positioning system

drive motor (5) and return the camera to the start 
position. When the camera returns, it actuates an­
other limit switch which stops the motor and resets 
the circuit to a “forward” position. The camera is 
then ready for the next series of sweep exposures. 
The exposed film is pulled manually into the print 
position and removed according to the standard pro­
cedure for Polaroid-Land Camera.

Detailed Circuit Operation
A start pulse closes relay K2 which makes contact 

(through its normally open contacts K2A) between 
K2 winding and Cj which has been charged to 24 
volts from the power supply (Fig. 3). An electrical­
latching circuit of capacitor C1 and relay K2 is thus 
formed. The capacitance of C] and the resistance of

Operation
The sequence of operation is as follows (Fig. 2) : 

The desired number of sweep exposures per print is 
set up on the position selector (1). A trigger signal 
from the instrumentation START pulse is fed into 
the timer (2) and opens the camera shutter (3) for 
a prescribed exposure time. When the shutter closes, 
a signal from the timer (2), acting under the control 
of the selector switch (1), allows the power supply 
(4) to energize the constant-speed motor (5) which 
advances the camera for the amount of time necessary 
to move it h prescribed distance.

The system is then at rest until another trigger 
signal is received. The sequence is then repeated. 
When the selected number of sweep exposures has 
been made, the camera continues to move forward 
until a limit switch is actuated to reverse the camera

ELECTRONIC INDUSTRIES « August 1958



Camera-Positioning
motor, current passes through normallythe drive

Fig 3: Schematic 
diagram shows cam 

era timer circuit

A system for taking multiple sweep ex­
posures on each print is described. Com­
plete information is given for the construc­
tion and operation of such a system.

open contact “b” of relay K5 to ground. This circuit 
condition operates the drive motor in the forward 
direction.

The drive motor continues to run until the timer 
composed of Kl and C2 permits Kl and K5 to de­
energize. The system is then at rest until another 
start pulse repeats the sequence and advances the 
camera to another station. When the last step of the 
selected number of stations in the forward direction 
is completed, the camera actuates limit switch S2, 
which resets the mechanical latching relay (labeled 
K3 and K4). This reverses the current to the drive 
motor and returns the camera to the start position. 
A limit switch, S3, is actuated at the limit of the 
reverse travel (or start position) which sets the 
latching relay K3, K4 in the “forward” drive position 
to await the next series of sweep exposures.

ELECTRONIC INDUSTRIES * August 195«

K2 winding provide the time constant to hold the 
relay’ closed for approximately 2 seconds. This part 
of the circuit is referred to as the “shutter timer.” 
During the relay closure, normally open contacts of 
relay K2B cause capacitor C2 to be charged to 24 
volts through resistor Rn. Contacts of relay K2C, 
normally open, pass current to energize the shutter 
solenoids holding them open for the 2-second time 
interval. When relay K2 drops out or is deenergized, 
the normally closed relay contacts K2B cause capaci­
tor C, to discharge through the winding of relay Kl 
and its shunt resistors. By switching in various 
values of shunts through selector switch SI, the time 
constant of timer C2-K1 can be varied.

The normally open contacts of relay Kl pass cur­
rent to relay K5, closing its normally open contacts. 
This current operates the constant-speed drive motor, 
providing discreet steps in the camera’s travel. Each 
step is referred to as a camera station; therefore, 
switch SI is labeled “Camera Stations Per Print” 
selector. As many stations per print (or sweep ex­
posures) as desired may be had by proper switching 
of shunt resistors. With relay K5 energized as shown, 
current passes through K5A to its nornvilly open con­
tact and to the normally open contact of relay K3 and 
on to the drive motor. From the other terminal of
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Among the most important areas of microwave tube re­
search and development are the new methods of beam focus­
ing and the new circuits for high power wide-band ampli­
fiers. New data are available too on the present limitations 
on power output, tuning range, bandwidth and noise figure.

New Developments In

Wide-Band Microwave Tubes

THE scope of this article is limited to microwave 
tubes for frequencies from slightly below 100 mc 

to about 100 KMC. Only tubes with greater than a 
10% bandwidth or electronic tuning range have been 
included, and all tubes that require mechanical ad­
justments to accomplish tuning, such as klystrons and 
conventional magnetrons, are excluded.

The types of tubes to be discussed are shown 
schematically in Fig. 1. The O-type tubes are those 
in which there is no de electric field in the inter­
action space. As indicated, there is a magnetic focus­
ing field, B1m- in the direction of beam travel. Three 
types of O-type tubes are considered: (1) The for­
ward-wave amplifier, FWA, with the rf input at the

Fit I Schematic drawings of »ub^ described in tbit article.

By Dr. D. A. DUNN, 
Staifcrd University, 
Stanford, Californio

left and the output at the right, the load being indi­
cated by the resistor with one side grounded; (2) the 
backward-wave amplifier, BWA, with the direction 
of rf power flow reversed with respect to the direc­
tion of beam travel; (3) the backward-wave oscilla­
tor, BWO, w’hich is a BWA operated above starting 
current and without any rf input.

The corresponding M-type tubes are indicated be­
low with the magnetic focusing field indicated into 
the paper. A de electric field is not shown, but is con­
sidered to exist between the sole, the shaded element 
in each figure, and the circuit, here indicated as a 
helix in all cases. Most practical M-type tubes are 
actually not arranged in the linear form indicated, 
but are wrapped up around an axis into the paper to 
reduce magnet weight. In this form it is straightfor­
ward to close the beam on itself to produce the recir­
culating beam, RB, devices indicated in the bottom 
row in Fig. 1. Both forward and backward-wave am­
plifiers with recirculating beams are possible, as in­
dicated, RB-FWA and RB-BWA. It is also possible 
to close either a forward or backward-wave circuit 
on itself, either in combination with a recirculating 
beam or a non-recirculating beam. The practical tube 
of this type has a recirculating beam and a backward­
wave circuit and is the voltage-tuned magnetron. 
VTM. Its load is best visualized as being distributed 
uniformly around its circumference. Of these types, 
the most work in the past has been done on the 
O-FWA, O-BWO, M-BWO, and VTM, but there is 
considerable present activity on the three BWA types, 
particularly the RB-BWA or Amplitron.1

One of the most significant recent developments in

ELECTRONIC INDUSTRIES • Angui» 1958
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these types of tubes is the fact that a considerable 
variety of 0-BW0 and 0-FWA tubes are now com­
mercially available. One VTM and one RB-BWA are 
now also commercially available.

The author has attempted to compile a complete 
list of all unclassified commercially-available tubes 
manufactured in the U. S. of these types. This list 
is given at the end of the text. It includes a total of 
77 different tubes. In the next section a brief discus­
sion of these tubes will be given and two charts show­
ing where most of them lie in the power-frequency 
plane will be described.
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Commercially Available Tubes
Quite a wide variety of O-type FWA and BWO 

tubes are now commercially available. Most of these 
tubes use solenoids to provide the magnetic field for 
focusing, although some recently introduced commer­
cial tubes use permanent magnets. Typically, these 
tubes sell for around $1,000 with the solenoid being 
an extra $300. None are in real quantity production, 
and it appears that the price would diop considerably, 
if a large order were involved. Most of these tubes are 
designed to produce a few watts or lower output. A 
number of low-noise amplifiers are available. A com­
plete list is given at the end of this article. A defini­
tion of commercially available is roughly as follows: 
a commercially-available tube is one for which the 
manufacturer’s sales department was willing to quote 
a definite price and to commit itself to making deliv­
ery and for which a definite, but perhaps tentative, 
set of specifications was available.

A chart type of representation of the power and 
frequency range of these tubes is given in Figs. 2 
and 3. Fig. 2 applies to O-type FWA tubes and Fig. 3 
applies to O-type BWO tubes. In these figures solid 
lines refer to tubes that are presently commercially 
available and that appear in the list. The length of 
the horizontal line between the short vertical lines 
indicates the nominal frequency range and the ordi­
nate at which the line is positioned indicates the 
nominal power output.

In addition to plotting the commercial tubes on 
these charts, a few developmental tubes are plotted 
on the charts as dotted lines. (Since this article was 
written, a commercial service has become available 
through which an up-to-date listing of commercially 
available tubes can be obtained. This service is pro­
vided by Derivation and Tabulation Associates, 67 
Lawrence Ave., West Orange, N. J.)

A shaded outline of what in the author’s opinion is 
the area in power and frequency within which O-type 
FWA and BWO tubes are easy to build is indicated. 
As used here the word easy means that the design 
of these tubes involves only well known circuits, beam 
focusing techniques, and construction techniques, and 
that cathode density requirements are not excessive 
in terms of the stage of the art in this field. It does 
not imply that all tubes within this area are neces­
sarily cheap, simple tubes. It is inevitable that the 
high power tubes will be more costly to develop and 
produce than the lower power tubes, but within this 
area most of the problems have previously been 
solved by someone in some way, at least.

Fig. 3: Power vs (»oqwRcv for 0 type backward wave cw oscilla­
tors Commercially available tubes are indicated by solid lines.

100 *1----------------- .............. ----------------------T*---------------------1-----------------



Table 1 Microwave Tubes
( Continued)

In the O-type FWA,Nominal
limitation intendedOutput

r501 MW 1200
lawTWO

12-07500

1550
>W“>

1000eoo

•075»00
2000500 MW

65045010 MW
1050

700111 MU

115010 MW
power

1500*115010MW

10 MW

500 MW 1400 peak power higher than the
10 MW

10»2300
»00*

2100

1300 difficult build traveling-wave
10 MW 200

240q10 MW

750100010 MW

110010 MW

100 MW 2100

45010 MW
10003400

.400 1000

1« MW
15002000
loot-106010 MW

1050

10 MW

10 MW 500

1.500 750«500 MW
16501800200 MW
arto«170055 MW

14001 MW
100 MW 1200
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O-FWA

Huhi'x Lab»
Hu00Hi* Ub>.

Huppin. Lily

included. 
Derivation

(At the 
Gain 
Peak»

average power, it is probable that 
the average power can be higher 
than if peak and average powers 
are equal. A low frequency limit to 
easy tubes has been drawn at 250 
Me, not because it is particularly

the power 
to apply

allowable duty cycle it 
available recently from

'At the 
Gain 
Prak)

O-FWA 
DA-2

O-FWA 
DA-J

Gain 
OB)

O-FWA 
HA-15 

O-FWA
HA-17 

O-FWA 
DA-1

Nomine! 
Frequency 

Range 
(KMC)

Hupptn*. Labe. 

Raytheon 

Raylhem

O-FWA 
F-6867 
O-FWA

O-FWA 
D— 
•>-lWA 
D-79 
VTM 
Ml 12 
O-FWA

HA-1 
O-FWA

HA-2 
O-FWA

HA-3 
O-FWA

HA-4 
O-FWA

HA-20 
O-FWA

HA-6 
O-FWA

HA-6 
O-FWA

HA-7 
O-FWA

HA-9 
O-FWA

HA-21 
O-FWA

HA-12 
O-FWA

HA-12

O-FWA
HA-19

O-FWA
HA-22

O-BWO
QK522 

0-BW0
OKS22 

O-BWO
OK529

O-FWA
OK525 

O-FWA
QK526

1 WiH) 
(.1 Duty 
Cyd»)

• MW

O-FWA 
HAW

O-FWA 
HA-11

O-BWO
HO-1A

O-BWO 
HO-ÎA

O-BWO
HO-2B

O-BWO
HO-4B

O-BWO 
HO-6B

O-Freournry 
Multiplier 
HA-16

Deaipnaiioi*

O-FWA 
»-6658 
O-FWA

Two other shaded lines are in­
dicated in each figure, the esti­
mated maximum cw power that can 
be obtained and the frequency 
above which ordinary construction 
techniques can no longer be used.

2 0-4 0 
'Voltage Tun­
able iw th» 
Rang*)

1 0-2 0 
(Voltage Tun- 
aliie this 
Range)

0 5-10 
(Voltage Tan­
ahi» nvrv thia 
Range)

8 0 12 4

2 Mi 
Input

10 0-15 0 
Output

16-2 •

power output it noted oi peak and ’he 
to date listing of this type has become 
47 Lawrence Ave., West Orange. N J.

the art

lines apply to tubes with equal 
peak and average power; if the

Unclassified Cnmmprcially Available Wide-Band Ampi Men and Voltage-Tunable 
Oscillatori Maeefactured ir tbe U. S. A. as of May 1957

Maximum 
Voltage 
(Volts)

to helix type tubes only and a 
higher power line probably ap­
plies to all metal tubes. However, 
there are no known all-metal cir­
cuits for FWA tubes with 2 to 1 
bandwidth. In the BWO figure the 
power line applies to all metal cir­
cuits. Both lines are really just 
guesses and are primarily intended 
to convey a general impression of 
the area within which it will be 
likely that future tubes will be 
built. Also both lines are likely to

this frequency, but because it is 
difficult to build - traveling - wave 
tubes that are competitive with 
conventional tubes below this fre­
quency.

As indicated above, most of the 
commercially available tubes use 
solenoids for beam focusing and 
most employ non-convergent beams, 
so that the entire tube can be im­
mersed in the confining magnetic 
field. Recently, it has been found 
that for some tube types it is pos­
sible to directly replace the solenoid 
with a permanent magnet designed 
to produce the same field as the 
solenoid. Such a configuration is 
used in the Varian O-BWO for 
X-band, as shown in Fig. 4. Such 
an arrangement can most simply be 
compared with a solenoid of equal 
weight (which can always be de­
signed to produce the same field 
over the same volume), and the 
net saving can then be expressed

1 KW(Pk) 
(.005 Duty 
Cydti

750 W rpk) 
(.005 Duty 
04»)

0 2 W

move as the stage of 
changes. The maximum



in terms of the weight equivalent 
of the solenoid power supply that 
is eliminated by use of the perma 
nent magnet.

A few commercial O-FWA tubes 
are now available with periodic 
magnetic focusing, and several 
others are about ready to be intro­
duced. Fig. 5 shows two X-band 
amplifiers using periodic focusing 
that were developed at Stanford.2 
Commercial tubes were used to 
test the focusing scheme and com­
mercial versions of the entire as­
semblies are now available.3 The 
solenoid focused versions of these 
tubes used solenoids weighing 
about 20 lbs.

Neither 
have been 
Only one 
available,4

M-BWO nor VTM tubes 
included in these charts. 
VTM is commercially 

but the tube type is of
great potential importance. Fig. 6 
is schematic drawing of one of the 
recent G.E. versions of this tube 
employing a cathode outside the 
interaction space so that no cathode 
hack-bombardment occurs. It ap­
pears from recent reports that 
most of the previous objections to 
this type of tube have been over­
come by this change in the cathode 
arrangement. In view of this im­
provement, it is the author’s pres­
ent opinion that this type of tube 
will ultimately replace the O-BWO 
for low’ power applications below 
X-band, partly as a result of the 
tube’s small size and partly because 
of the fact that less voltage change 
is required to accomplish the same 
frequency change in comparison 
with the O-BWO. This latter fea­
ture may permit operation over 
wider tuning ranges than are cus­
tomarily specified at the present 
time. In developmental tubes at 
the G.E. Research Labs at Sche­
nectady, greater than 10 to 1 fre­
el uency ranges have been covered 
with a single tube'* operating into a 
balanced output of the sort shown 
in Fig. 6. This increased tuning 
range is obtained with a sacrifice 
in efficiency, but that does not seem 
too vital in low power tubes. The 
power output is much more con­
stant over a wide range than in the 
case of the O-BWO because the de 
power is more constant.

The M-BWO appears to offer the 
best method of obtaining efficient 
voltage-tunable high power below 
X-band. The fact that a high beam 
current is drawn by the electrode
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Table 1 (Continued)

Manufacturer

Tube Type 
A Mfr’s.

Desifnatien

Nominal 
Frequency 
(«SE

Nominal 
Power 
Output

Gain 
(DR)

Maximum 
Volute 
VO«!

Noise
Figure 

DO
Price 

(»)

Rayt'uen O-FWA « 4-7 2 3 W 15 1200 300

R*»lhwn
QK523 

O-BWO 7 5 16 0 MMW 1M0 16M”
QK535 

O-BWO 1 O2 0 MO MW 1500 1650”

Raytheon
QK546 

M-BWA 1 2-1 35 NfflKW 10 40.000 7

Refer White. .
QK52O 

. O-FWA 2 0-4 0
(Peak) 
1 W 25 KXW 25 rX»

TC-S1W 
O-FWA 2 0-4.0 1 MW 30 40<l 20 700

*a------ TC-S1M 
O-FWA 4 0-6 0 1 W 25 2000 25 700

qw« WM/
TC-C1W 

O-FWA 4 0-4 0 1 MW 80 MW 20 700

Refer Whit»
TC-C1M 

O-FWA 0 8-12 1 W 25 WO 25 800

Refer White
TC-P1W 

O-FWA I 0 2 0 1 W 25 WO 25 800

Rmw White
TC-L1W 

O-FWA 1.0-2 0 1 MW 25 300 20 825

Reg»r White
TC-L1M

O-BWO 12 0-18 5 5 MW 1700 1000

Refer WMtr
BW-K1-10M 

O-BWO S 0-12 4 10 MW 1500 900
BC-XlnM 1800 900Inoi- WhC, O-BWO 7.0-10 1 hl MW

Rater Whit« ’
BW-H10M

O-BWO 18 0 2« 0 2 MW 1000

RCA
BW-K2-10M 

O-FWA 2 7-3 5 1 MW 25 4M « t 750

Sperry Gyroxcope Co
6861 

O-FWA 25 5 3 W 30 800 »80

Sperrv
8TP-130 

. O-FWA 5-10 3 W 35 800 980
stp-132 «00Sperr» O-FWA 1 1-1 « 4 W 30
STL 111 14,000O-FWA I.M « 7 KW (Pk) 35
STL 111 f.OOS Duty

Stewart Entr Ce. O-BWO 7-12 4
Cycle)

20 MW IMO MX)

Sylvania ENr»ir Product!
OG-7-1S 

O-FWA 10 2 0 15 MW 40 400 700

Sylvania
«753 

O-FWA 2 0 4 0 10 MW 40 4110 700

Sylvania
6403 

O-FWA 4 0-8 0 5MW. 40 7M 900

Sylvania
TW-612 

O-FWA 8 0 12 5 BMW 40 •1100 1000

Sylvania
TW-«13 

O-FWA 2 0-4 0 15 2300 595
D' MM /Voltage Tun- 

ahie over this ♦

Sylvania O-FWA
Range' 

2 04 0 7.MW 30 1000 11 1450

Sylvania
6405 

O-FWA 1 0-2 0 2W 33 800 650

Sylvania
6752 

O-FWA 2 0 4 0 2W 33 1M0 695

Sylvania
6559 

O-FWA 2 0 4 0 1 KW (Pk) 25 6200 157»
L001 Duty

Sylvania O-BWO 1 0-2 0
Cyele) 

500 MW 750 1100

Sylvania
6699 

O-BWO 2 0-4 0 250 MW 1UO »25

Sytvama................................
6496 

O-BWO 4 0 8 0 IM MW 2500 »00
BW-623 2100 2500Sylvania O-BWO 17 5 27 10 MW

Sylvania
6902 

O-BWO 26 *41 BMW 2100 2500

Sylvania
P-17B7 

Wamoseope 2-4 Visual 15,000 2500**

Varian Asset.
6762 

O-BWO 8 2-11 4
Display Tula

SOMW «00 2950*

required.power supplyNo solenoidfocusing.

♦••Price Include* magnet but not capsule.
In all other cases the price includes capsule

VA-U1

•Price includes permanent magnet 
•Price includes solenoid.

not include solenoid nr magnet. Most

to which modulation (for changing 
frequency) is applied is the most 
serious disadvantage of this tube 
type. Its competition is primarily 
from O-FWA tubes following VIM 
or O-BWO tubes rather than from 
other voltage-tunable oscillators, at 
high power levels below X-band.

Fig. 7 is a sort of diagram of 
the above statements, indicating 
how the author thinks these volt- 
age-tunable oscillators will ulti-

1958

.„„Ie with de plug and rf connectors, but does 
solenoids are priced in the »200-1500 range.

mately divide the power-frequency 
spectrum.

Some Active Areas of 
Microwave Tube Research 

One important current problem 
is that of making high cw power 
with broad bandwidth, for exam­
ple, several hundred watts of cw 
power near X-band with perhaps 
somewhat more than 50% band­
width. If this can be done, a num­
ber of similar tubes of interest can

75



Microwave Tubes ( Continued)

Fig 4 Commercial O-type X band BWO employii'v PM focusing

and,

Another area of current interest

by using high current density beams. It also ap-

tioning in connection with O-FWA tube noise figures. 
It now appears that it will be possible to build tube-; 
with noise figures below 4 db at particular frequencies

Fig. 6: (below i External cathode voltage- 
tuned magnetron, type developed by CE Co.

requires the use of a hollow beam outside the helix 
instead of a solid beam. This type of circuit improve­
ment is typical of current activity in many areas of 
traveling-wave tube circuit research. One very active 
area of study recently has been in the field of all-metal 
megawatt level pulsed-power circuits where wider 
bandwidth is also a major objective, but where 20r< 
bandwidth is typically considered wide enough. At 
lower power levels there are already quite satisfac-

worth men

tory 20% bandwidth all-metal circuits

pears from theoretical design calculations that at least 
2 to 1 bandwidth tubes with nearly constant noise 
figures over that bandwidth are obtainable, although 
not with as low a noise figure over the entire band 
as would be possible in a narrow band tube.'4 Of
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be built with the same technique. The problem is 
primarily one of rf losses causing excessive circuit 
heating. An all-metal structure, if available, would 
be an excellent answer, but none exists with sufficient 
bandwidth. A single helix is a satisfactory circuit, if 
it can be cooled through a heat path that includes 
only dielectric materials. One solution that has been 
attempted at Bell Telephone Laboratories'1 is indi­
cated in Fig. 8. A hollow cylindrical electron beam 
travels outside the helix. A good solution to this prob­
lem appears to be near at hand, and when found will 
probably form the basis for the construction of a 
wide range of tubes using the single helix and similar 
¡structures. Many other similar areas of improvement 
of a construction technique nature seem likely to take 
place now that this type of tube is approaching quan­
tity products >n,

One limitation on O-type FWA tubes, in addition 
to the limitation on cw power resulting from not 
being able to make a wideband all-metal circuit, is 
the limitation imposed by single helix circuits on 
high voltage operation. Single helix tubes can be 
made with 20 or 30 kv. beams, but serious current 
density limitations result at high frequencies in such 
tubes. A pulsed X-band 10 kw. tube poses many 
problems, if 50% or more bandwidth and consequently 
n single helix is required. At a sacrifice in band­
width, the cross-wound helix7 * can be used to advan­
tage in this type of tube, to reduce the current den­
sity requirement with a consequent reduction in mag­
netic field and solenoid weight. Another circuit with 
almost identical properties is shown in Fig. 9. This 
circuit consists of two identical helices wound in 
parallel and tied together every half turn by rings. 
A closely related circuit is the bar-strapped bifilar 
helix shown in Fig. 10 in which the ring straps have 
been replaced by bars across the diameter, and alter­
nate straps are broken in the center to cause a stop­
band in the unwanted mode. This circuit offers an 
even greater current density reduction than the cross­
wound and ring-strapped-bifilar helices, and in addi­
tion has much greater bandwidth than either of 
these, being almost identical in performance to the 
single helix insofar as bandwidth is concerned." It

noted above, good possibilities for 2 to 1 bandwidth 
helix-like circuits for power levels up to 10 kw. or so.

Fig. 5: < 1 > Two 0 type X band forward wave 
amplifiers using periodic magnetic focustng
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great importance is the fact that there is now a clear 
understanding of how to make good low noise tubes 
and of how the noise figure variation with frequency 
can be controlled over wide bandwidths.

Another area of some interest in the improvement 
of the simple single helix O-type FWA involves the 
limitation on gain and power bandwidth. For most 
applications other than countermeasures and instru­
mentation, a 2 to 1 bandwidth is not only adequate, 
but is far greater than needed. Most single-helix 
tubes have had their gain vs. frequency characteris­
tics limited by the rf matches between the tube cir­
cuit and the input and output transmission systems, 
commonly coax or rectangular waveguide. In tubes 
in which wider band matching to coax has been used, 
it has been found that more than a 3 to 1 frequency 
range can be covered with less than ± total
variation in gain in db from the midband value.15 10 
By careful attention to the loss vs. frequency char­
acteristics over wide frequency ranges, still greater 
bandwidths can be obtained. Very little has been done 
to explore ultimate bandwidth limits, because, even 
without anything fancy, more than 3 to 1 and prob­
ably 4 to 1 frequency ranges in single helix tubes 
appear possible, insofar as gain variations are con­
cerned. Power output also varies as a function of 
frequency, generally with a steadily falling char­
acteristic as frequency increases. Here the limit is 
normally set by the high frequency performance and 
it is irrelevant in low power tubes that there is a 
considerable variation in the maximum power, as Ion?
as it is always above some minimum value. In such

•OH0E0 1* CERAMIC

COOLANT 
FLOWS 
through 
HOLE IN 
CERAMIC 
TUNING

CERAMIC TUWN0 MACHINED with 
HELICAL CA0M

Fig. 8: Properly cooled tape helix circuit 
yields high cw power and wide bandwidth

Fig. 9: Ring strapped 
vantages over single

situations, a useful 3 to 1 frequency range may be
practical. It is the author’s opinion that more than 
2 to 1 bandwidth will soon be available in this type 
of amplifier for low and medium power applications.

An entirely new approach to the problem of size 
and weight reduction in these tubes has been taken as 
the result of work on beam focusing by L. A. Harris.17 
Harris flow is a type of beam flow quite similar to 
M-type flow except that no magnetic field in the driff 
region is required. As in M-type or crossed-field tubes 
there is a de electric field perpendicular to the elec­
tron path, but in Harris flow the beam maintains a 
stable orbit as a result of an initial spin received be­
fore entering the main drift region, rather than as a
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Fig 7 Educated 
gutss how power­
frequency spectrum 
will ultimately be di­
vided

ABOVE X

result of the action of the magnetic field. In other
words, centrifugal force replaces the force caused 
by the magnetic field in an M-type tube. Fig. 11 
shows two forms of Harris flow18 19 tubes in which 
the beam receives an initial spin as a result of travers­
ing a region of transverse magnetic field. Fig. 12 
shows two other similar schemes, 20 21 the lower one 
being of special interest in that the spin is obtained 
electrostatically, so that no magnetic field is required 
even in the gun region. Much more remains to be 
done in this area and many other related types of 
focusing schemes are possible,22 only a few of which 
have been evaluated in any way.

A further step that can be taken in utilizing this 
type of spinning beam traveling in a de electric field 
is to build a circuit around the beam that will permit
rf interaction and energy exchange with the trans-

Fig. 10 Diametrically strapped bitilar Iw'i*
(with gaps) with alternate straps broken

RING-STRAPPED 
»FILAR HELIX

biMar helix offers ad 
helix at high voltages

verse de electric field. In other words, energy can be 
extracted from the potential energy of the electrons 
rather than from their kinetic energy, just as in a 
magnetron or other M-type device. This possibility 
was first suggested by Versnel and Jonker23 and by 
Harris and Lear.24 Further work on this idea of an 
E-type tube has been done by Heffner and Watkins.25 
If this sort of device is successful, it may permit the 
high efficiency operation of the M-type tube without 
the heavy magnet. Some experimental data has been 
obtained on such a device by Wada and Watkins.2«

One difficulty, from a design standpoint, with 
the E-type and M-type devices has been the 
plexity of the interaction process as compared

both 
com- 
with
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the O-type tube. This problem hasn’t prevented get­
ting high efficiency and excellent performance27 from 
these tubes, but it has interfered with making rapid 
design changes, because so many cut and try varia­
tions are required. A lot of theoretical and experi­
mental effort of a rather fundamental nature has been 
put into understanding these tubes recently and more 
is required. An extremely simple tube built at Stan­
ford recently21' is shown schematically in Fig. 13. It 
gave gain in a fashion that is quite different from 
the process encountered in an ordinary klystron, the 
signal in the beam being of an exponentially increas­
ing nature. Several theories exist that may account for 
this phenomenon in detail, but more of this type of 
work needs to be done to obtain a clear understand­
ing of the M-type device. Probably it will be possible 
to make some significant improvements in these tubes 
when such an understanding is obtained.

COOK-HARRIS FLOW
Fig 11: Promising line of development in beam focusing 
involves the Harris flow and improved modifications by Cook.

CHANG-HARRIS FLOW

TCHERNOV-HARRIS FLOW 
(SPIRATRON)

Fig. 12. Modifications of basic Harrs flow. Arrangement 
shown m lower figure requires no magnetic field at oil.

Simplest possible M-type tube not well understood.

INPUT 
CAVITY CAVITY

BEAM

M-KLYSTRON
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NewI Products I - - « West Coast
10 KW KLYSTRON

A wide-tuning range 10 kw ampli­
fier klystron suitable for forward 
scatter communications and UHF 
television is available. The VA-833A 
delivers in excess of 10 kws over a

VOLTAGE DIVIDER
The Dekatran is a new compact 

panel mounted ac voltage divider hav­
ing linearity rivalling elaborate lab­
oratory standard dividers. It employs 
a special tapped toroidal transformer,

MEASURING EQUIPMENT
A transistorized, high-sensitivity 

version of miniature temperature­
measurement subsystems is available. 
Applications are missile and aircraft 
flight testing. The TME-1 SD and

1.4/1 range of frequencies from 685 
to 985 MC. It is a 4 cavity amplifier 
klystron requiring about 1 w of drivt 
power. The 4 internal cavities tune 
with individual drive shafts. It needs 
only u de power supply, cooling and 
mounting magnet to form a complete 
microwave amplifier unit. Varian As­
sociates, Palo Alto, Calif.
Circle 258 on Inquiry Card, page 97 

coaxial switches and the ESI Deka- 
dial. Four coaxial dials give a simple 
straight line reading to 5 significant 
figures. Overall linearity is better 
than 0.002'<. It offers negligible 
phase shift and good frequency re­
sponse. Electro Measurements, Inc., 
7524 S. W. Macadam Ave., Portland 
1, Ore.
Circle 260 on Inquiry Card, page 97

TME-2 SD are for use with fast­
response, 100-ohm-resistance tempera­
ture transducers to produce a full 5 
volt output for a span of only 75 F. 
TME-1 SD is a single-channel unit; 
TME-2SD, a dual-channel unit. They 
meet Specification MIL-E-5272A. Ar- 
noux Corp., 11924 W. Washington 
Blvd., Los Angeles 66, Calif.
Circle 262 on Inquiry Card page 97

MOMENTARY SWITCH
A single pole, double throw pulse 

switch for use in applications where 
only a momentary contact on either 
the make or the break is required is 
available. Depressing plunger, a con­
tact is either momentarily opened or 
closed for approximately 10 u.sec in 
duration. Upon return of the plunger 
to its normal position, no contact is

REMOTE ATTENUATOR
The model 200 VHF remote tele­

metering attenuator, designed to over­
come the problem of receiver blocking 
at lift-off is available. Consisting of 
two units, the attenuator and control 
chassis, it is a low insertion loss (less 
than 0.2 db), non-contacting, contin­
uously variable attenuator. Both units 
are compact. The attenuator unit is

SUBMINIATURE LAMP
The NE2R subminiature neon lamp 

eliminates the need for a series re­
sistor or for external ballast of any 
kind. This is accomplished by incor­
porating current control as an in­
tegral part of the internal lamp 
structure. The new lamp is diminu­
tive in size, measuring only 14 in. in 
diameter by less than an inch in

made. Electrical rating is 3a. induc­
tive and 4 a. resistive at 30 vdc. Ac­
tuation force is approximately 1.5 lbs. 
Switch-Lock Inc., 7131 Vineland Ave., 
N. Hollywood, Calif.
Circle 259 on Inquiry Card, page 97 

inserted in the transmission line be­
tween the receiving antenna and re­
ceiver. The frequency range is 210- 
250 mc. Rantec Corporation, P. O. 
Box 18, Calabasas, Calif.
Circle 261 on Inquiry Card, page 97 

length. It has a midget flange base 
and will be interchangeable in many 
assemblies and sockets. Circon Com­
ponent Corp., Santa Barbara Munici­
pal Airport, Goleta, Calif.
Circle 263 on Inquiry Card, page 97
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West Coast

Designated the

incorporates

fixedAmplitude calibrator has

temperature range
Units withstand extreme shock,

- £

and are fully encapsulated and her­
metically sealed

ELECTRONIC INDUSTRIES

4KM50, OOOSG, it is rated at 10 kw 
CW power output with less than 1

watt drive—a power gain of 10,000 
times at an efficiency of 35-40',<. It

substitution 
pact, easily 
be inserted

box is housed in a com­
portable unit which may 
into any breadboard cir-

meet MIL-E-

modulating anode

5272A and MIL-T-27A specifications. 
Arnold Magnetics Corp., 4613 W. 
Jefferson Blvd., Los Angeles 16, Calif. 
Circle 265 on Inquiry Card- page 97

handling versatility. Risetime of the 
two main vertical amplifiers is 0.012 
•j.sec, and both have 0.2 usee signal­
delay networks. The Type 551 sweep 
is common to both beams. It has 22 
calibrated direct-reading sweep rates.

tion of the instrument is packaged as 
a plug-in element. Plug-in pulse 
height selectors, ratemeter circuits, 
scaler units, etc., may be added. El­
dorado Electronics, 2821 10th St., 
Berkeley, Calif.
Circle 269 on Inquiry Card page 97

250w, 500w, lkw, 5kw, lOkw and 50kw 
transmitters, the new design permits 
size and weight reductions with high­
est reliability in performance. Re­
sponse within 1 db from 50 to 10,000 
cps. with under 2.5% distortion is 
obtained without feedback. Electro 
Engineering Works, Inc., 401 Preda 
St., San Leandro, Calif.
Circle 264 on Inquiry Card, page 97

cuit. A turn of the selector switch 
rapidly determines the exact diode 
required. International Rectifier 
Corp., 1521 E. Grand Ave., El Se­
gundo, Calif.
Cirdr 267 on Inquiry Card, page 97

range is available.

which allows simple, continuously va­
riable control of power applied to 
the tube, and which permits shaped- 
pulse and amplitude modulation as 
well as CW operation. Eitel-McCul­
lough, Inc., San Bruno, Calif.
Circle 266 on Inquiry Card, pago 97

MODULATION TRANSFORMERS
Matched modulation transformers 

and reactors for AM broadcast trans­
mitter applications, incorporating an 
entirely new patented design concept 
are available. Available in units for

steps. Tektronix, Inc., P. O. Box 831, 
Portland 7, Ore.
Circle 268 cn Inquiry Card, page 97

POWER KLYSTRON
An external-cavity power amplifier 

klystron covering the 1700 to 2400 Me

TOROIDAL TRANSFORMER
A miniature toroidal signal trans­

former (Series 791) for low-level ap­
plications where user requires high 
impedance, low phase shift, and mini­
mum pickup is available. These units 
are used with input voltages as low* 
as ^4 ¡iv. Turns ratios range from 
1:1 to 1:1000. Weight is 0.5 oz., and

DUAL-BEAM SCOPE
The Type 551 is a dc-to-25 MC dual­

beam oscilloscope with n Plug-In Fea­
ture. All Type 53/54 plug-in units 
can be used in both vertical channels, 
providing u high degree of signal-

DIODE SUBSTITUTION
To aid the design engineer in rapid 

selection of zener diodes for experi­
mental breadboard circuits, the Ze- 
niac, a diode substitution box offers 
a selection of 11 basic one watt sili­
con zener diodes covering the range 
from 3.6 to 30v. The decade-type

LINEAR AMPLIFIER
An improved non-overloading type 

of linear amplifier designated as the 
Model LA-600 is now available. Pre­
serving the good operational charac­
teristics of the original Oak Ridge 
DD-2 design, the LA-600 offers addi­
tional improvements and features to 
provide greater flexibility, ease of 
modification and expansion, and in­
creased reliability. Each major sec-



(TYP)

D-SUB-MINIATURES: 
PRINTED CIRCUIT PIN AND 
SOCKET INSERTS (RIGHT)

NEW DC-37P-1

PRINTED CIRCUIT

SUB-MINIATURE CONNECTORS BY

104 R.(TYP) PINS 
085 R (TYP) SOCKETS

■^R(TYP)
D-------- H — IO9(TYP)

(TYP)

DIMENSION

SIZE A H c D E F L R s
DC »4 »5/6» 27/M 23/6« .21« .162 *9/6« 1-13/6« 63/6« 31/6«
K 9S4 »1/6» 2’/6» 5/16 .216 .162 *9/6« 1-13/6« 63/68 31/6«

DL15F1 1- 1/6» 27/6« n/6» .3’» .32« 1-3/32 1-17/32 1-5/16 31/6«

0L15S-1 31/32 27/6» 5/16 .37« .32« 1-3/32 1-17/32 1-5/16 31/6«

De?vi 1-9/16 27/6» 23/6« .652 .598 1 - 5/8 2-5/6« 1-55/6« 31/6«

0B-25S-1 1-33/ÄU 27/6» 5/16 .652 .598 t - 5/8 2-5/6« 1-55/6« 31/6«

DC37F1 2-13/6« 27/6» 23/6« .978 .92« 2-9/32 2-23/32 2 - 1/2 31/6«
DC37S-1 2-11/6« 27/6« 5/16 .«78 .92« 2-3/32 2-23/32 2 - 1/2 31/6»

DO SOP Ì 2-7/6« 12/32 15/32 .033 .879 2-11/6« 2 - 5/8 2-13/32 39/6»

D050S-Ì 2-S/M 17/32 27/6« .♦33 .870 2-11/6« 2 - 5/8 2-13/3? 39/6«

Manufacturad by Agreement with 
Cannon Electric Company

16 MAX

DC-37S-1

CINCH
D Sub-Miniature plugs and sockets with 
printed circuit pin and socket inserts are 
now available as listed for immediate 
delivery.

More than thirty years experience in the design and 
manufacture of standard electronic components in­
sure Cannon Connectors by CINCH to be of the 
highest quality materials, fabricated to specifica­
tions to maintain consistent quality of product; high­
est standards throughout ell operations.

CONDENSED DATA

SHELL MATERIAL— Steel with cadmium plate finish 
CONTACT MATERIAL— Copper alloy with gold over silver plate 

INSULATION MATERIAL — nylon or Diallyl-phthalate 

POLARIZATION — keystone shell shape
CURRENT RATING —5 amperes
WIRE SIZE— "20 AWG
NUMBER OF CONTACTS— S.1S, 2S, 37, or SO

VOLTAGE— O's will withstand a test voltage 
(Keps ac rms) of 1300 volts and 
show no evidence of breakdown. 
The test voltage is applied for a 
period of 1 minute between the 
contacts and between the con­
tacts and the shell.

Centrally located plants at 
Chicago, Illinois; Shelby­
ville, Indiana; LaPuente, 
California; St. Louis, Missouri.

Cinch Manufacturing Corporation
1026 South Homan Ave., Chicago 24, Illinois

Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass.

Circle 65 oa Inquiry Card, page 97



What's New

Teflon Tubing

major mechanical

ubstan-

BENDIX “SP” ELECTRICAL CONNECTOR
NEWEST MEMBER OF THE PYGMY FAMILY

Flange Design Permits Back Panel Mounting

ELECTRONIC INDUSTRIESCircle 96 on Inquiry Card, page 97

Flexible harness of 
70 lo 80 wires in­
sulated with Teflon 
tubing can be easily 
opened by applying 
a hot soldering iron 
to the lacing.

• Visual and audible inspection of coupling — 
perfect for "blind" locations

• Three-point bayonet lock, perfect axial align­
ment of mating parts at all times

• Constant spring tension behind mated insert

a number of me 
as electronic prob-

The Teflon spaghetti tubing, man. 
(Continued on page 92 >

used. Wire insulation

The Teflon ‘spaghetti” is not affected 
by the heat from the soldering iron

TX miniaturizing the computation 
system of an airborne doppler 

navigation system, Kollsman In­
strument Corp., Elmhurst, N. Y.,

was faced with 
chanical as well 
lems.

One of the

• Five-key polarization—positive protection 
against mismuting or cross-plugging

• Resilient inserts, performance-proven in mil­
lions of Bendix connector»

• Heavy gold plating over silver on all contacts
• Both pin and socket contacts machined from 

high-grade copper alloy

tially reduced so that the entire 
cable of 70 to 80 wires is less than 
three-quarters of an inch in diame-

The new Bendix* “SP” connector uses an 
alumilite finish offering superior resist­
ance to abrasion and corrosion. Flange 
size and location designed to permit back 
panel mounting with No. 6 screws. Other 
outstanding features of the new con­
nector are similar to those of the well- 
known “PT” type.
• Safety wiring completely eliminated
* Mechanically assisted coupling and uncou­

pling through cam action
• Closed entry, probeproof eackel contacts

xolts RMS, a dielectric constant of 
2.0 to 2.1 from 60 to 10s cycles and 
a volume resistivity of greater than 
10'° megohm-cm.

With this superior insulating 
quality, thin wall insulation can be

problems was the production of a 
compact, yet flexible harness con­
taining as many as seventy to 
eighty 600-volt wires. Specially 
processed Polypenco Teflon* spa­
ghetti tubing was finally chosen for 
insulation. The tubing has a mini­
mum dielectric strength of 7500 
‘DuPont trademark.

• Machined bar »tack ar Impact ■extruded »hell 
componenti

• Alumilite flniihed to ■•»!»» abrasion and car« 
roiion—no thread wear—eatily wi»h«lend» 
500 hour« of »ah »pray

With the introduction of “SP” Pygmy 
Electrical Connectors, Bendix again 
demonstrates its well-known policy of 
anticipating the needs of industry.
Export Solos and Service: Bendix International Division

205 East 42nd St., Now York 17, N. Y.
Canadian Affiliate: Aviation Electric, Ltd., 

200 Laurentien Blvd., Montreal 9, Quebec
1 • Oi MAX

Scintilla Division
SIDNEY, N. Y. AVIATION CORPORATION



Actual Size Actual Size

TYPE H-151 TYPE H-751

Single lum
Net weight: 2 oi.
Rotation: 350’ + 4’ —0°
Rating: 3 watt»
Resistance: 15 to 100,000 ohms
Linearity: Std. ± 0.5%j Special to ± 0.2%
Terminals: Turret type

Single turn
Net weight: I oz.
Rotation 345° ± 5° std. (other* available)
Rating: 1 watt
Resistance: 50 to 25,000 ohm*
Linearity: Std. ± 1%; Special to ± 0.5%
Terminals: Turret type

There is a difference in
MINIATURE PRECISION POTENTIOMETERS 

... and SIRCHODTT makes the difference!

Economy without compromise of quality, precision and 
ruggedness . . . that’s the real difference in CIRCUIT 
single turn potentiometers.

These miniature units give design engineers the pre­
cision they need for miniaturization programs, plus the 
ability to withstand rigorous environmental conditions 
of humidity, temperature cycling, vibration, etc. High 

temperature versions available on request.

The reason is CIRCUIT INSTRUMENT’S approach 
to potentiometer design and production. CIRCUIT is 
large enough to pace the field in advanced designs and 
special features . . . but small enough to offer you 
unusual production flexibility and quick delivery and 
service. Let’s discuss your needs soon.

Write for data sheet 6580

Now Available From 
Authorised Circuit Distributors

SEE US AT WESCON 

BOOTH NOS. 1147-1148

INTERNATIONAL RESISTANCE COMPANY

CIRCUIT INSTRUMENTS INC.
Dept. 353, 2801 Anvil Street, North 

St. Petertburg, Ra.

FOR ALL PRECISION POTENTIOMETER REQUIREMENTS! MINIATURE • S U 8 - M I N I A T U R E
SEALED • HERMETICALLY.SEALED BEARING e HIGH PRECISION e HIGH

• MOISTURE. 
TEMPERATURE
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WASHINGTON
News Letter

EXPANDED MOBILE RADIO—Beginning August 
1, increased benefits to the nation’s industrial econ­
omy through the expanded use of mobile radio com­
munications facilities became possible under the 
terms of a sweeping revision in the administrative 
policies and rules of the Federal Communications 
Commission with respect to industrial activities in 
that mobile radio field. The FCC established a 
“business radio service” open to virtually any U. S. 
citizen engaged in a legitimate business pursuit; a 
“manufacturers radio service” available to the coun­
try’s manufacturing industry; and a “telephone 
maintenance radio service” for communications 
common carriers rendering telephone service to the 
public for hire.

MANUFACTURERS' RADIO- Victor G. Reis, Chair­
man of the Committee on Manufacturers’ Radio Use 
of the National Association of Manufacturers, 
lauded the FCC for its establishment of the new 
manufacturers’ radio service. He declared that 
“The new service will open up the use of radio >n 
industry to such an extent that production increase 
will go a long way toward maintaining America’s 
number one position in world commerce.” and “In 
many areas it will revolutionize production tech­
niques.”

TV ALLOCATIONS REAPPRAISAL — Because of 
the exigencies of the uhf-vhf television situation, 
the FCC is engaged in a comprehensive reappraisal 
of its TV allocations philosophy and policies. Its 
staff was directed by the Commissioners to analyze 
the current quandary and problems between vhf and 
uhf competition and operations. The Commission 
also directed the commencement immediately of a 
complete review of the technology, the social and 
economic philosophy of TV allocations. The bulk 
of the FCC staff study is slated to be completed by 
fall, but its survey of the situation will be integrated 
with the final report of the Television Allocations 
Study Organization on propagation factors and po­
tential developments in equipment which is sched­
uled to be made by the end of this year.

FOUR YEARS OF INACTION -Senator John Pas­
tore, Rhode Island Democrat, who heads the Senate 
Interstate Commerce Committee’s communications- 
télévision subcommittee has taken to task the FCC 

84

for not taking some concrete action during the last 
four years to alleviate the plight of uhf television 
stations. Sen. Pastore who has followed television 
matters closely during his eight-year Senate career 
feels that the Commission should reach an agree­
ment or a compromise in deintermixture TV markets 
and speed up its final determination of allocations of 
television either all in vhf or in uhf spectrum as­
signments.

COMMUNITY ANTENNA TELEVISION—The es­
tablishment of approximately 25 independent com­
mon carriers furnishing television transmission 
service to community antenna systems throughout 
the United States by the FCC was depicted before 
the Senate Interstate & Foreign Commerce Commit­
tee as providing more and better TV service in rural 
areas. E. Stratford Smith. General Counsel for the 
National Community Television Association, told the 
Senate committee television broadcast industry 
spokesmen opposing the CATV service had falsely 
charged that the establishment of private intercity 
relay facilities for community antenna television 
systems “was a reckless act on the part of the FCC.”

FREQUENT Y ASSIGNMENT LISTS — Provisions 
for the public sale of the FCC’s semi-annual “Fre­
quency Assignment Lists” have been made under the 
sponsorship of the Electronic Industries Association 
and purchases of the various frequency lists with 
assignments for the various services can be made 
through EI A headquarters in Washington. Partici­
pation by EIA in the project is on a non-profit basis. 
The action makes the frequency lists available for 
the first time for general public distribution to radio 
user organizations and radio-electronics engineer.-

COURT CATV TEST—The National Association of 
Broadcasters has decided to support broadcast T\ 
stations in any future court tests on piracy of tele­
casters’ signals by community antenna systems. Any 
such court tests would be the first full scale attempt, 
the NAB pointed out, to resolve the question in the 
history of United States broadcasting.

National Press Building ROLAND C. DAVIES
Washington 4 Washington Editor

ELECTRONIC INDUSTRIES • August 1958



Where can you
use this improved

/JiViiA

CONSTRUCTION FEATURES

Molded

mereiai and military needs and are endowed

LEAD TYPES

HOOK ROD TURRET TUBULARLUG EYELET

LT-100 1000V
2000VLT-200

LT-300 3000V
TERMINALSURGER SIZE

AVAILABLE UPON REQUEST

CONDENSED SPECIFICATIONS

See us at WESCON Booth Nos. 1147-1141
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Voltage 
Rating

Write for Catalog Data 
Bulletin LT-1, containing full 
specifications, dimensions and 
installation recommendations.

No leak Air Pressure Test (psig, 5 minutes) 
Minimum Terminal Pull Test (lbs.)
Torque Test (in.-oz.)
Maximum Continuous Operating Temperature ( C)
Short Time Operating Temperature ( C)

175
225

Terminal 
Series

INTERNATIONAL RESISTANCE COMPANY • Dept. 354, 4 JI N. Broad St., Phila. 8, Penna. In Canada International Resistance Co., Ltd., Toronto, Licensee

C Solder Seal
232°C melting point solder
O. Copper Ring bonded to Plastic body

E. Annular Copper Ring bonded to 
Plastic body

F. All exposed metal is plated with 
30/70 tin-lead alloy for easy soldering

A. Center Conductor
Solid Lead Types are Phosphor Bronze Tubular Leads are 
Copper or Brass. Other materials and lead shapes are 
available, if required, upon request

B. Bedy
LT Terminal bodies 
TEFLON FEP

with an exclusive, superior metal-to-plastic bond. 
Where job conditions require high insulation resis­
tance. high physical thermal shock resistance, 
high arc-over, zero moisture absorption, wide 
temperature range and miniaturization, these im­
proved IRC Type LT Terminals are for you.

3 Standard Voltage Ratings—6 LEAD TYPES 
Available in any combination

How’s this for something vastly better m hermetic 
seal terminals? Cracking and crazing have been 
eliminated! Extra-high surface resistivity is guar­
anteed, even under severe moisture, foreign matter 
and lengthy storage conditions!
IRC Type LT Terminals are molded of Teflon 
FEP-fluorocarbon resin*. They are available in 
specifications, ratings, and types to meet all com-

TEFLON 
HERMETIC SEAL 

TERMINAL?



L W. Howard
(Continued from page 49)

LOOKING

POWER

pames,

industry growth
by-consolidation. Present tax law
made

THIS PC-2C/220VANUMBER

saleabb

ELECTRONIC INDUSTRIES

products and become competitive as 
they tend to duplicate the lines of

mand and not 
their way into 
by established 
result, growth

transformers.) New companies 
springing up to build items 
which there is an unfulfilled

others.
There is 

the West, 
electronics

distinct tendency 
j elsewhere in

Available From Leading Distributors
FOR COMPLETE DETAILS

Data sheets are available on the PC series (power con­
trol), the PG series (general purpose power transfer), 
and the PV series (very heavy duty pcwer transfer).
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Advance offers a wide selec­
tion of compact, positive-act­
ing, AC or DC relays for 
power control and power 
transfer They can be used in 
any position, because high 
gram pressure is maintained 
by heavy spring tension. 
Rugged components, care­
ful assembly assure long life.

primarily to nibble 
an area dominated 
operations. As a 
has been phenom-

they grow, seek new

■ r also supnl, °G i ral ur-
11 pose and PV very heavy duty'

ratings varying from 15 amps to 
30 amps

SPECIFICATIONS
Coil resistance, DC From 16 Ohms, nt 6 volts, to 4.000 

Ohms, at 110 volts.
Coil resistance, AC: From 1 6 Ohms at 6 volts, to 2,500 

Ohms, at 220 volts.
Contact arrangement: From SPST, NO or NC, up lo 

4PDT.
Nominal power required, DC 2 to 3 watts.
Nominal power required, AC: 10 to 12 volt-amperes.
Contact rating: 15 amps resistive. 5 amps inductive at 

115 volts AC or 26.5 DC.

inevitable that small,

product” cannot fail to produce an 
annual crop of new companies, of 
which a good percentage will be 
successful. The West has always 
had a disproportionately high per­
centage of such companies; perhaps 
this is because the thinking here 
leads that way and because in­
vigorating personalities such as 
Dr. Frederick Terman of Stanford 
University encourage creative 
enterprising among their students.

An emerging strong factor in 
the western growth pattern has 
been the direct participation of 
aircraft companies. Many share the 
opinion that the approach of setting 
up their own electronic branches 
in preference to using the know­
how of established electronic firms 

(Continued on page 88)

with an idea

enal in new developments where 
the product selection has been care 
fully made and the competitive 
situation thoroughly studied. There 
are many such companies in 
WCEMA which have passed the 
danger point, established good or­
ganizational practices, and become 
financially successful. These com-

closely-held companies must grow 
big enough to become publicly held 
or join forces with a publicly-held 
company. It seems certain tha* 
ultimately a few substantial, well­
planned, efficient and large com­
panies will take over the majority 
of the dollar volume in electronics. 
At least the current penchant for 
mergers points to that direction.

Despite a certain amount of 
“musical chairs” that characterizes 
the current trend toward mergers, 
the formula of “going into business

^OVANc# *****

I7V3HI A PR0DUCT 0F ELECTRONICS DIVISION 110 I ELGIN NATIONAL WATCH COMPANY
■■■■■■■ Dcpf H



REVOLUTIONARY TRANSISTOR* TRANSFORMERS, HERMETIC TO MIL-T-27i

up to 100 times

twice as gcod

Vis Dia x %, 'Ao Oz

ApplicatieaMIL

DOTS

Drawn Hlpermalloy shield and cow for

SPECIAL UNITS AVAILABLE 
TO YOUR SPECIFICATIONS.

Conventional miniaturized transistor transformers have inherently poor electrical character 
istics, perform with insufficient reliability and are woefully inadequate for many applications. 
The radical design of the new UTC DO T and DI T transistor transformers provides unprece 
dented power handling capacity and reliability, coupled with extremely small size.

High Power Rating 
greater.
Excellent Response

TYPICAL DO-T PERFORMANCE CURVES
Power curve« bnod an setting output power st 1 KC, 

then mamteining tame input level over frequency range

To fully appreciate DO-T transistor transformers, the curves indicate their performance compared to that oi 
similar size units now on the market. Dl-T transformers are still smaller in size Power rating and othej 
characteristics are identical to DO-T, but low frequency response '3 db down point) is 30% higher in frequency 
Units can be used for different impedances than those shown, keeping in mind that impedance ratio is constant 
Lower source impedance will improve response and level ratings...higher source will reduce them Units may 
be used reversed, input to secondary

DO-T units have been designed for transistor application 
mly... not for vacuum tube service Patents Pending

0044 I DOT5 DOT*

TO MAKE YOUR EQUIPMENT MORE RELIABLE

low Distortion . reduced 80%.
High Efficiency .. up to 3G°^> bette'
Moisture Proof hermetic to 
MIL-T-27A.
Rugged .. completely cased.
Anchored Leads will stand 10 lb. 
pull, plastic leads for printed circuits

PACIFIC MFG. DIVISION) 400« W. JEHERSON UVD., IOS ANGELES 16, CALIF 
EXPORT DIVISIONI 13 IASI 40H» STREET, NEW YORK 14, N. Y. CABLES: " ARIAS"
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JDCMA shown Is for single ended useage (under 5% distortion—100MW—1KC) ... for push pull, DCMA can be 
eny balanced velue taken by 5W transistors (under 5% distortion—500MW—1KC)

kUUBBUUM !_«><1
LOAD« BOO A I '

I MW

DOTI

—OTHER MF 
r 1 i

IL 
LA.

provides 25 to 30 db shielding.

D0T1 TF4RX13YY Interstage 20.000
30.000

.5 

.5
me

1200
850 50

D0-T2 TF4RX17YY Output 500 3 50 60 100 DI-T2
6C0 3 SO

I0T3 TF4RX13YY Output 1000 3 50 115 ICO DI-T3
1200 3 60

D0-T4 TF4RX17YY Output 600 3 3.2 oO 100
DB-TS TF4RX13YY Output 1200 2 3.2 115 100
DO-T« TF4RX13YY Output 10,000 1 3.2 1000 100
DO-T7 TF4RX16YY Input 200,000 0 1300 8500
D«-T« TF4RX20YY Reactor 3.5 Hys. @ 2 Ma. DC, 1 Hy ö 5 Ma. DC (DI-T8 is 2.5 Hy @ 2 Ma.) 630 DIT«
DO-T« TF4RX13YY Output or driver 10,000 1 500 CT 800 100 DI-T9

12.500 1 600 CT
00-T10 TF4RX13YY Driver 10.000 1 1200 CT 800 100 DITU

12,500 1 1500 CT
D0-T11 TF4RX13YY Driver 10.000 1 2000 CT 800 100 DI TH

12,000 1 2500 CT
BB-T1J TF4RX17YV Single or PP output 150 CT 10 12 11 500

200 CT 10 16
D0-T13 TF4RX17YY Single or PP output 300 CT 7 12 20 500

400 CT 7 16
D0-T14 YF4RX17YY Single or PP output 600 CT 5 12 43 500

800 CT 5 16
D0T1S TF4RX17YY Single or PP output ÊM CT 4 12 51 500

1070 CT 4 16
D0-T16 TF4RX13YY Single or PP output 1000 CT 3.5 12 71 500

1330 CT 3.5 16
DO-T! 7 «F4RX13YY Single or PP output 1500 CT 3 12 10» 500

2000 CT 3 16
oa-iia TF4RX13YY Single or PP output 7500 CT 1 12 505 500

10,000 CT 1 16
00-T19 IF4RX17YY Output to line 300 CT 7 600 19 500 DITI!
D0-T20 TF4RX17YY Output or matching to line 500 CT 5.5 LOO 31 500 D1-T2I
D0T21 TF4RX17YY Output to line 900 CT 4 600 53 50C
D0-T22 TF4RX13YY Output to line 1500 CT 3 600 86 500 DIT2:
D0-T23 TF4RX13YY Interstage 20,000 CT 5 800 CT 850 KO DI-T2

30,000 CT .5 1200 CT
00-T24 TF4RX16YY Input (usable for 200,000 CT 0 1000 CT 8500 25

chopper service)
D0T25 IF4RX13YY Interstage 10,000 CT 1 1500 CT 800 100

12,000 CT 1 1800 CT
D0T26 TF4RX20YY Reactor 6 Hy. @2 Ma. DC, 1.5 Hy. @ 5 Ma. DC 2100
DO-T27 TF4RX20YY Reactor 1.25 Hy. @ 2 Ma. DC, .5 Hy. @ 11 Ma. DC 100
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certain
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Electronic equipment an
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the trend of electronics in 
West, both in growth and in 
type of products exhibited.

the
The

situations were available, either by 
subcontract or by purchase of a 
suitable company. Much time and 
money has been lost by starting 
from scratch and it is only after 
some fairly expensive procedures
i hat several

changes in many products whose 
basic designs have been frozen for 
decades. A good example might be 
the automobile, where electronical­
ly-controlled ignition systems and 
fuel injection systems have already 
been developed, and where much of 
the production machinery is also 
controlled by electronic devices. 
The penetration of electronics in 
the office machinery business has 
only just started.

WESCON has closely followed

was not the best course some of 
the aircraft companies could have

motion pictures,

many readymade

over the initial effort

business areas 
plane-making i

Attendance will be many thousand­
fold higher. This, it seems to many 
of us, is indicative of the virility 
and promise of the industry in the 
West and the hastening of its pace 
to a destiny as one of the half­
dozen truly important regions of 
industrial and professional activity 
in the challenging world of 
electronics.

least two of the nation’s largest 
corporations have recently trans­
ferred their electronic computer 
headquarters to the Coast. Systems 
to accurately and instantly perform 
such laborious manual functions as 
banking-accounting and depart­
ment store or super-market inven­
tory control are now coming from 
these fantastic machines which 
have already proven their military 
ability to analyze a potential enemy 
attack, determine the best offensive 
or defensive reaction, fly* the ap-

electronic controls are going to 
become common in many lines of 
equipment now mechanically* con­
trolled. The superior speed and 
accuracy of electronic devices are

cause revolutionary

seems inevitable that

r afield from 
new technical

competence is acquired.
A considerable number of com­

panies have entered electronics 
from practically* every other busi­
ness quarter, through consolidation 
or by developing an electronic 
subsidiary. Much of this is “grass 
is greener on the other side of the 
fence”-thinking; also, many man­
agement people are hedging against 
the possibility that electronics will 
revolutionize their present product

electronic divisions have begun to 
produce effectively. Certainly we 
can now recognize an air of com­
petence which was lacking at the 
start of these electronic divisions.

propriate aircraft, if necessary, and 
then guide a missile to the enemy 
device and detonate it at the pre­
cisely correct moment.

It is interesting to note that at 
least three of the nation’s leading 
operations, devoted exclusively to 
analy*zing the technical complexity* 
of military* electronic systems, are 
situated in the West. The West’s 
long dominance of “packaged en­
tertainment” has also given birth 
to an ever-expanding branch of 
electronics resulting from develop­
ments in fields of audio- and video-

Bruce Angwin
(Continued from page 50 )
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first show, in 1944, was to 
acquaint members of WCEMA 
with new techniques and products 
developed by member companies as 
a result of the war effort and to 
discover ways of mutual assistance 
in purchasing, engineering, pro­
duction and post-war planning.

The 1958 show* will represent a 
3000% growth in number of ex­
hibits and an equal spread in num­
ber and type of products shown

* measures current
I without adding resistance: 

0.001 ¡ia full scale reading
The Model REL-500 Precision 
Universal Meter is so versatile 

and broad-ranged that it performs 
as a voltage stability meter, a 

millivoltmeter, a micromicroam­
meter, a megohmmeter, a capacity 

meter, a pH meter, and as an 
electrostatic voltmeter.

It is so accurate that it performs 
all these functions with greater 
precision than most specialized 

single-purpose meters.
For full specs, wite for 

Data hie El-503-1

\ RHEEM MANUFACTURING COMPANY ( 
\ ELECTRONICS DIVISION / 
' 7777 Industry Avenue, Rivera, Calif. 

\ phone: RAy sound 3-3971 /

of planes and missiles and it is not 
surprising that the aircraft people 
wanted to keep a certain amount 
of direct control.

As the aircraft companies get 
their feet on the ground in 
electronics, it seems likely that 
some of them will enter military 
and commercial fields not directly 
associated with planes or missiles. 
Diversification planning will 
possibly lead to exploration of

100 MILLION 
MEGOHM 

INPUT IMPEDANCE
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for millimicrosecond switching!
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1 5 volts max.
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8.0 volts1b 0

150 C
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SEE US AT THE WESCON SHOW-BOOTHS 1567-68

Recovery time 
(10ma Ifwd. 
6V Inverse to 
3ma Inverse 
with 120 ohms 
resistive load)

Forward 
voltage drop 
{a lOma

Inverse current 
{<> —6 volts

Maximum 
inverse 
voltage rating

Maximum 
temperature

Here at last are diodes suitable for extremely 
high speed transistorized computer circuitry. These 
diodes offer you the convenience and simplicity of 
conventional types but they are on the order of 
50 limes fatter! Produced and priced for computer 
use, they are intended for critical applications at 
normal transistor bias levels.

The S570G germanium diode has optimized 
switching characteristics in the region below 10 
milli-microseconds. Total stored charge after a 
lOma forward current is less than that of a 3pf 
(micro-microfarad) capacitor at 6 volts! German­
ium type S555G obtains better D.C. characteris-

tics at some sacrifice of .-peed. The S266G is a 
bonded silicon diode intended for use in high tem­
perature high speed equipment. Low leakage cur­
rent makes it useful also as a pulse stretcher. It is 
typically faster than any of the presently available 
silicon diffusion diodes and silicon transistors.

These new diodes can reduce the number of 
transistors in circuits. They may be used to sim­
plify coupling and logic design, reducing depend­
ence on critical timing and synchronization. For 
example, difficult DCTL circuits may be made 
DCDTL with no loss in speed. Available now, 
these diodes will open many new frontiers.

SILICON

S266G
004 Msec max.

6.5 m^sec

10 ma

9 musec

I »033
Type S570G, L
measured in EG&G TW
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NAME AND TITLE

STATECITY

FOR ADDITIONAL IN­
FORMATION COMPLETE 
THE COUPON 8ELOW 
AND RETURN TO 
CANOGA.

ANTENNAS 
RECEIVERS 
RADAR SYSTEMS 
TEST EQUIPMENT 
MICROWAVE 
COMPONENTS

radio and television.
Engineering know-how 

in the West is also busily 
developing the advanced 
nents which make ultra 
electronic equipment and

resident 
at work 
compo- 
modern 
systems
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COMPANY

ADDRESS _

possible. A large proportion of the 
organizations that develop micro­
wave tubes of high-power-handling 
capabilities and the tiny but most 
advanced and usable semiconductor 
products is located in the West. 
Adding to this are several leading 
manufacturers of electronic test 
equipment, communication, and 
navigational aids, and the military 
research, development, and prov­
ing grounds for advanced elec­
tronic and nuclear components and 
systems. The realization thus 
grows that, indeed, a large part of 
our way of life in the future is in 
the hands of the West.

The West, in accruing and utiliz­
ing a major share of the nation’s 
electronic brainpower, has also 
recognized the resultant need for 
cross fertilization, as it is only by 
an analytical interchange of knowl­
edge that further developments can 
be realized at the tremendous rate 
of advancement demanded by a 
restless and changing world. Here, 
too, the West is “lifting itself by 
its bootstraps” through WESCON.

WESCON is a communication 
center for the electronic industry. 
Through its exhibit booths, total­
ing over 900, the latest develop­
ments in components, systems, and 
services are showcased to the 
world. Its 40 technical sessions, 
covering over 200 specialized 
papers on the most recent advances 
in research, design, and engineer­
ing, provide the vital opportunity 
to interchange knowledge and stim­
ulate further visionary examination 
of the technical future. Thus 
WESCON offers the scientific heart 
of this most important industry an 
opportunity of tremendous magni­
tude and scope specially tailored to 
its specific needs and desires.

Don Larson
(Continued from page 50) 

the meeting into forty sessions (five 
running concurrently during foul 
morning and afternoon periods), 
plus tw'o “extras” which will be 
general-interest evening assem-

(Continued on page 92)
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• COMMUNICATION
• NAVIGATION
• TELEMETERING
• BEACON
• DATA LINK
• COMMAND CONTROL

A new series of high performance blade antennas has been developed for high 

speed aircraft and missile applications which provide the following features: 

All metal leading edge for maximum strength and erosion resistance 

High aspect ratio with straight or swept back leading edge 

Simple installation, no space required inside airframe 

Circular radiation pattern, small ground plane 

High temperature resistance 

Broad band design

ANTENNAS

P o 
A I

T I O N 
R N I A

Orher blade antennas are also available for special applications.

Model 
No.

Center 
Freq. 
Me.

Band 
width 

Percent
VSWR 
Max.

Dimensions
Length 
inches

Height 
inches

9928 5600 20 1.5 0.76 0.375

9933 3400 35 1.5 1.30 0.75

9927 3000 25 1.5 1.30 0.75

9934 2200 20 1.5 1.75 1.00

9926 1100 27 2.0 3.55 1.70

9925 310 55 2.0 15.00 7.00
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triggering requirements. Tubes hold off high volt­
age, pass high peak current with low tube voltage 
drop. Three types available: 7190 — pin base, 7191 
— top anode connector, 7192 — flexible leads.

Tung-Sol, only pioducer of miniature hydrogen 
thyratrons for missiles, can supply you immediately. 
For complete data on these types ... on special­
purpose tubes of all types, phone or write. Tung-Sol 
Electric Inc., Newark 4, New Jersey. Commercial 
Engineering Offices: Bloomfield and Livingston, 
New Jersey; Culver City, California; Melrose Park, 
Illinois.

vibration, «wept from SO to 2,000 cpr in 4 minutes. Tubes 
also are shocked at 48* hammer angle in Navy high-impact 
flyweight shock machine, equal to 720G/1 millisecond shock.

Tung-Sol/Chatham miniature hydrogen thyratrons 
supply test-proved ruggedness for missile use!

Two Typo 7191’a receive special “D.C. hold-off" vibration 
test. All Tung-Sol/Chatham miniature hydrogen thyratrons 
— 7190, 7191, 7192 —must “hold off’’ while subject to 15G

Extensive in-factory tests assure designers 
Tung-Sol/Chatham miniature hydrogen thyratrons 
— 7190, 7191, 7192—can withstand the severe 
shock and vibration met in missile flight. Perform­
ance of these tubes in several operational missiles 
gives in-use proof of their ruggedness.

In radar modulators and tracking beacons, these 
compact tough tubes supply 10 KW, replace bulkier 
types. Broad range of pulse repetition rates widens 
design choice ... zero bias simplifies circuitry and



MAGNELINE
NEW DIGITAL 
READOUT 
INDICATOR

MAGNELINE is the ideal indicator for 
use in computers and electronic systems 
requiring accurate display It positions 
rapidly — produces h*o per second re­
sponses with low power

Simplicity assures long life. Only one 
integral part is in motion Featherweight 
rotor is magnetically activated, rides on 
precision ball bearing. No mechanical 
detents or electrical contacts to wea> or 
foul. The H" < digits are white on 
black background to give clear legibility 
at 25 feet. Even at 60 angle, figures 
can be quickly and accurately read

Magneline measures only wide by 
in diameter. Weighs only 3.3 

ounces. Units can be stacked in series 
for multiple digits. Write for complete 
technical data.

PATWIN''^
WATERBURY 20 CONNECTICUT

A OivtsiQn of The Patent Button Company a

(Continued from page 90) 
blies.

When plans were first made for 
the 1958 WESCON, by the eight­
man board of directors, the size 
was anticipated and the physical 
limitations appreciated. In addi­
tion to the well-known inducements 
to Southern California, the devel­
oping importance of the industry 
in the national military electronics 
picture engenders a special attrac­
tion to the area. Southern Cali­
fornia's long-established aircraft 
industry, which has moved its 
orientation steadily toward in­
creased activity in research, de­
velopment and production diversity 
(with mounting dependence on 
things electronic), is an important 
observer of the WESCON “show­
case.”

Since the WESCON board was 
assured of full-house patronage, it 
turned its main attention to quali­
tative considerations in building 
the 1958 structure. Every mount­
ing of WESCON has stressed qual­
ity, from the show and convention 
aspects through the more social 
concerns. There have been no sacri­
fices in achieving what are hoped 
to be the finest accommodations to

Teflon Tubing
(Continued from page 82

ufactured by The Polymer Corp.. 
Reading, Pa., has outstanding flexi­
bility. The combination of flexibil­
ity and thinness of wall makes it 
possible to easily bend the com­
pleted harness into and around the 
corners of the various “black­
boxes” used in the computer with­
out affecting its electrical proper­
ties.

Soldering within the miniatur­
ized components can be n real 
problem because of the number of 
wires in the limited space and the 
necessity of insulating the wires 
completely between connections. In 
assembly, it is practically impos­
sible to solder the wires without 
touching the insulation. The solder­
ing iron heat would peel and split 
vinyl wire coating, exposing the 
wire. Teflon wire covering neither 
splits nor peels under the heat from 
the soldering iron. Even soldering 
directly against the wire covering 
does not cause it to lose any of its 
insulating characteristics.

the visitor’s purposes of seeing, 
meeting and learning. Being well- 
versed in management and profes­
sional practices, the executives and 
committeemen of WESCON have 
insisted on quality-control of all 
details ensuring a successful con­
vention.

There will be some innovations 
and improvements to classical ser­
vices: a separate, air-conditioned 
lounge for exhibitors; a closed-cir­
cuit TV’ paging system with twelve 
monitor stations ; a tabulated regis­
tration of all visitors by company 
and hotel location; a display atop 
the central message center present­
ing a 28-foot model of a missile on 
a simulated launching platform; 
two streamlined registration areas 
to speed processing visitors at all 
hours; and a special telephone in­
stallation in the auditorium with 
350 private lines into exhibitor 
booths and operating locations.

WESCON-1958 has been planned 
and will be executed with every 
concern for quality, including com­
fort and convenience. We hope our 
visitors agree with the effort and 
will benefit from their participa­
tion.

Electronic Surveyor 
Being Tested by Army

A lightweight electronic distance 
measuring device that eliminates 
the laborious and time-consuming 
taping method used in surveying is 
under test by the U. S. Army En­
gineer Research and Development 
Laboratories, Fort Belvoir, V’a.

Called the Tellurometer, the de­
v ice consists of a master and a re­
mote or “slave” station set up at 
opposite ends of the line to be mea­
sured.

Equipment for each station 
weighs approximately 90 lbs. and 
can be backpacked by two men. In 
operation the master station trans­
mits a microwave signal which is 
received and transmitted back to 
it by the remote station. On receipt 
of the retransmitted signal, the 
master station measures the travel 
time of the radio waves. The mea­
surement is read and controlled by 
the master operator. The remote 
operator merely performs switch­
ing and tuning operations at th»* 
command of the master. A built-in 
duplex radio telephone circuit per­
mits the operators to communicate.

92 Circle 86 on Inquiry Card, page 97 ELECTRONIC INDUSTRIES * August 1958



NEW PUSH-PUSH
SWITCH CONTROLS

take the waiting
out of warm-up time

Coldite 70-f-1*1 fixed composition resistors
Brushes forFixed composition capacitorsIron cores

Hundreds of related carb-n, graphite and metal powder products.

NEW STACKPOLE TYPE “E” SWITCH used on these con­
trols has a positive, SP-ST snap-action. It carries a UL rating 
of 3 amps, at 125 volts ac-dc or 1 amp. at 240 volts ac-dc.

BASIC SWITCH/CONTROL COMBINATIONS using the 
popular Stackpole L-type control are available as follows. 
Printed wiring and wire-wrap terminals obtainable on each:
Type LE single-section, single-shaft. Push shaft for switch, turn same 
shaft for control.
Type L3E: single-section, dual-shaft. Push inner shaft for switch, turn 
outer shaft for control.
Type LXE: dual-section, dual-shaft. Push inner shaft for switch, turn 
inner shaft for rear control, turn outer shaft for front control.

Ceramag* ferromagnetic cores 
>11 rotating electrical equipment

NEW DATA SHEET
Containing complete specificat.ont and 
dimensions sent on request.

TURN
SHAFT FOR VARIABLE RESISTANCE CONTROL

Circk 89 on Inquiry Card page

Electronic Component* Division
STACKPOLE CARBON COMPANY, St. Marys, Pa.

Here’s real operating convenience and 
added sales appeal for TV and radio re­
ceivers, phonographs and instruments!

Three new Stackpole controls combine 
pushbutton switching with rotary con­
trol of volume, tone, contrast or similar 
functions. “Waiting for the warm-up” 
before making final adjustments is a 
thing of the past. Just one push and the 
circuit is “on” and adjusted to the last 
selected setting of the variable resistor.

CLOSES SWITCH WITH ONE PUSH NEXT PUSH OPENS SWITCH

ELECTRONIC INDUSTRIES * Auquit I95S

Ceremagnet* ceramic magnets
Electrical contacts



UHF MESA TRANSISTORS

Higher operating temperatures

low nuclear radiation susceptibility

INPUT

OUTPUT

HRidge 5-4411 Teletype PX80.

BOOTH 628>9

A Revolutionary New Family
These are only the first of a wide variety of germanium 

Motorola Mesa Transistors coming your way s on.

MOTOROLA 
SEMICONDUCTORS

Meets or exceeds mechanical and environmental 
requirements of MIL-T-19500A.

HOLLYWOOD ». CAllfORNIA
6555 Sunset Boulevard 
HOIlywood 5 3250

First From MOTOROLA

REGIONAL OFFICES
■iDOHifio, New jersey 

540 Bergen Boulevard 
WHitney 5 7500

FOR COMPLETE TECHNICAL INFORMATION 

concerning Motorola Mesa Transistors 
contact the nearest Motorola regional office; 
or wire, write or phone
MOTOROLA INC

5005 East McDowell Road, Phoenix, Anz.

DfPfNDABlf QUALITY IN QUANTITY

Extreme reliability - only high temperature 

materials used, process carefully controlled.

Rugged — withstands 50,000G acceleration.

Modified JETEC 20 case ... hermetically sealed,

New header design provides effective interelectrode 

capacitance isolation ... smaller inductance.

High uniformity — “Normal" instead of 
"selected" distribution.

MOTOROLA, INC 
SOOS I M< DOWELl 

PHOENIX. ARIZONA

Operating Temperatare

100*C case temperature with
12 mw dissipation

Germamnm PWP

2N7OO LOW NOISE HIGN-FREGUENCY AMPLIFIER

TYPICAL CHARACTERISTICS
TYPE f mux Power Gain BVr» 

lOOfut
NF 

@ 200 mes
Max 

Power
2N700 600 mo 12db@ 200 mes 33 volts 9 db 50 mw

Operating Temperatur« 
lOO’C case temperature with 
12 mw dissipation

2N695 ULTRA HIGH-SPEED SWITCH

TYPICAL CHARACTERISTICS

TYPE BVe, 1,0 
(a 5 volti

ß sat. 
at 20 ma

Ir 
max

P,

2N695 20 volts ■Sga 30 20 ma 50 mw

Switching Timet 
in the order of 10 mgsec

Germanium PNP



quired purity at 89.75 per 1000 cu

year at the normal con-
150,000 per

The actual 
conjunction

$10,000 a 
sumption 
month.

plumbing which is used in 
with the proportioning pump.

Pure nitrogen, however, is avail­
able at $3.78 per 1000 cu ft in 
trailer loads, while hydrogen can be 
manufactured on the premises at 
low cost, or purchased at $5.00 per 
1000 cu ft. On this basis, the cost 
of the mixture is $4.15 per 1000 cu 
ft in the 7:3 ratio used for form­
ing-gas.

Providing that the correct ratio 
and required purity could be main­
tained, it would be more desirable, 
therefore, to mix the gases at the 
plant gas house and pipe it to the 
points of use. By permitting the 
bulk purchase of the hydrogen and 
nitrogen separately, such a system 
reduced the cost of forming-gas by 
$5.60 per 1000 cu ft with a saving 
of $840.00 a month, or more than

Stromberg-Carlson’s new type “E” 
relay combines the time-proven 
characteristics of the type “A” relay 
with a mounting arrangement com­
mon to many other makes.

As the sketch above shows, our 
new frame mounting holes and coil 
terminal spacing allow you to spec­
ify these relays—of “telephone qual­
ity’’—interchangeably with brands 
you have been using. Costs are com­
petitive and expanded production 
means prompt delivery.

Welcome engineering features of 
the new “E” relay are—

★ Contact spring assembly: maximum of 20 
Form A, 18 B 10 C per relay.

* Coil: single or double wound, with taper tab 
cr solder type terminals at back of relay.

★ Operating voltage: 200 volts DC maximum.
You may order individual can cov­

ers in a choice of 3 sizes for the new 
relay, as well as for our type “A” 
and “C” relays.

For complete details and specifi­
cations on the “E" relay and other 
Stromberg-Carlson relays, send for 
your free copy of Catalog T-5000R.

This gas mixing system saves an 
electron tube manufacturer $10,­
000 a year o»cr the old method 
of buying ready mixed gas

STROMBERG-CARLSON
A DIVISION OF GENERAL DYNAMICS CORPORATION 

TELECOMMUNICATION INDUSTRIAL SALES 
126 CARLSON ROAD ROCHESTER 3, h Y

Circle 128 on Inquiry Card page 97

THE use of a Selas Gas Combus­
tion Controller as a proportion­

ing pump has reduced the cost of 
forming-gas by more than 57% at 
the RCA tube plant at Harrison, 
New Jersey.

This plant uses 150,000 cu ft of 
forming-gas per month in the seal­
ing of miniature vacuum tubes in 
about 20 Sealex sealing machines. 
In these machines, the forming-gas 
is introduced into the electronic 
tubes during the evacuation and 
subsequent sealing cycle. The re­
ducing atmosphere of the gas in­
side the heated tube prevents oxi­
dation of the metal tube parts.

Forming-gas was formerly pur­
chased already mixed in standard 
275 cu ft cylinders, which were de­
livered to the tube sealing ma­
chines. This mixture, consisting of 
70'; nitrogen and 30'i hydrogen, 
is generally available in the re-

750

NewT’Relay 
interchangeable with 

many other makes



MEETING MIL-T-19500A

forth

General 
Transistor’s
JETEC 30 
Case

Write for transistor Application Note 
3-58 'The Effects of Long Term Aging 
on Computer Transistors."

9 Salt spray (corrosion) test­
After 100 hours of salt spray, the tran­
sistor is washed, brushed, air blasted, 
and then permitted to dry for 24 hours 
at 40 C. The transistor is then examined 

for any destructive corrosion or loss of 
plating which interferes with mechanical 
or electrical performance

The tests described below are per­
formed on all General Transistor 
types to insure continuous, high 
quality performance. Every produc­
tion lot is sampled on a daily basis. 
The criterion for these tests is MIL­
T-19500 A, Military Specification for 

Transistors.

12. Operation life test—For a 

period of 1000 hours und at a tem­
perature of 25 C, the transistor is sub­
jected to the operation life test. During 
this test, measurements are made at 
intervals of 0, 250, 500 and 1000 

hours.

specification.

1. Physical dimensions—The tran­
sistor is examined to verify that all 
physical dimensions are as specified

Circle 124 on Inquiry Card, page 97

5. Moisture resistance fest—The 
transistor is subjected to varying tem­
perature and humidity cycles: 25°C 
with 50% relative humidity, 65 C with 
90-95% relative humidity, and then 

back to 25 C with 50% relative 

humidity. One cycle is 8 hours in dura­
tion, and the test consists of 10 cycles.

Stringent military requirements de­
mand that transistors do not fail 
in operation.

2. Lead solder test—The leads of 
the transistor are immersed for 10 

seconds in molten solder, at 230 C, to 
a point of 1/16 of an inch from the 

case of the transistor.

Prior to, and upon completion of 
each of the mechanical tests 

described below; collector cutoff 
current, emitter cutoff current, and 

D. C current gain are measured and 
recorded. The end point valves of 
these critical electrical parameters 

must not exceed the limits as set

11. Storage life test—The transistor 
is stored at a temperature of 85 ’C for 
a period of 1000 hours. During this 
test, measurements are made at inter­
vals of 0, 250, 500 and 1000 hours.

6. Shock test—The transistor is sub­
jected to five blows from each of four 
different orientations, each with an ac­
celeration of 500G and a duration 
of lm$.

8. Vibration, fatigue test

91-27 138th PLACE • JAMAICA 35, NEW YORK

transistor is rigidly fastened on a vibra­
tion platform ^nd is subjected to c 
simple harmonic motion at n single 
frequency between 40 and 100 cps, 
for 32 hours in each of three orienta­
tions, with o constant peak acceleration 

of 10G.

10. Lead fatigue—Any two con­
secutive leads on each transistor are 

selected. A pull of 1 6 ounces is applied 
to each lead, for three 90' arcs of the 
case. The transistor is then examined 
for broken leads.

3. Temperature cycling test—The 
transistor is subjected to five tempera­
ture cycles:—65°C minimum tempera­
ture for 15 minutes, room ambient tem­
perature for 5 minutes, and 85 C 
maximum temperature for 15 minutes.

7. Centrifugal acceleration test 
—The transistor is restrained by its 
case. A centrifugal acceleration of 
20,000G is then applied to the tran­
sistor for one minute in each of three 

different orientations. The acceleration 

is then gradually decreased to zero.

is completely immersed in water at 
^5 C for 15 seconds and, immediately 
thereafter, in water at 0°C for 15 
seconds.

ELECTRONIC INDUSTRIES - August 1959
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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 uso of your associ-

Moil Card Etelow 
Today For Quiv^Jp- 
»ormate*' On New 
Product* D»wribed 
in Thi* Ijtve No 
Pothage Needed.
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ALPHABETICAL LISTING OF
esne Electric Corporation--Voltage 
stabilisers and filament transformer*
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Barg Equipment Div., Ube l.rstn 
Berg Corp.—Systems components

W.

NUMBERS OPPOSITE THE NAMES OF THE

Ill

porotion life insurance
Aireraft Madie Corporation—Ceramic in­

sulated connectors
Air-Marin* Motors. Inc. - Sub-fractional 

H.P. motors, blower* and fans
Alford Manufacturing Co.—TV antennas 
Allen-Bradley Co.—Reatatoro. potentiom­

eters, ferrites, filters & capacitors
Allied Control Co, Inc.— Subminialure 

toggle switche«
American Lara Corporation— Alumina 

ceramics
Amphenol Electronics Carp. —Miniature 

co Un re tors
Armco Steel Corporation Thin aiee- 

trieal steels
ArneM Engineering Company 

minum-caaed tape coras
Aiu­

Art»« Engineering Co.—Wire lead fin 
ishing machine

Astron Corporation— Miniature capaci­
tor s

Aagat Brothers, Ine.—Component era­
dlee and dtps

Harker * Willianuan, lac.—Sub-minia­
ture toroids

BJ Electronic» Borg-Warner Corp — 
Data acquisition systems

Blaw-Knox Company—Tracking antenna
Bomac Laboratories. Inc. — Mierowav I 

tubes and components

42

123

I«

28

94

112

tn

Borg Equipment Div, The George W- 
Borg Corp.—Trimming mkropsta

Bourns Laboratories. Inc.—Trimmer po­
tentiometer .

Brecker Laboratories—Automatic noise 
figure meter

Bruno-New York Industries Corp.—"Pig- 
tailoring" machine

Bruah In«tramenU Diviahm of CloviU 
CerporaUoa— 8-cbannel rectilinear ro- 
cording system

Hurgess Battery Csmpaay— Dry bat* 
tertev

Burnell * Co, lac.—Encapsulated tor­
oids

Hruiman Mfg. Division McGraw-Edison 
Co,—Fuse« and fuaoholdero

Caledonia Electronics * Transformer 
Corp. Electronic packaging

Lannon Electric Company—Connector*
Canoga Corpsration of California—Blade 

antennas
Centralab A Division of Globe-Laion - 

Feed-thru capacitor
Chicago Standard Tranaformer Corp.— 

Transistor transformers
l inch Manofactsring Corp.—Printed clr. 

cult sub-miniature connector*
Lievite Electronic Components Division 

sf Clerite Corp,—Multi-channel mag. 
netio heads

Consolidated Electrodynamic*. Alerti* 
Div Portable tost equipment

Cera in g Glass Works—Printed circuit 
board

3«

123

133

Cattar - Hammer. Ine. 
timer*

Synchronous

Economic study of Metropolitan Miami 
Date Product«. Ine.—Trimmer potenti­

ometer
Delee Radio Division of General Motor» 

—High-frequency power transistor
Dlallght < »rpsratloa—Miniature Indica­

tor lights

Microwave catalog 
Dimcs-Gray Company Snapalide faaten-

< onnectirat Hard Rubber 
sponge rubber

Silicon*

11« Mont Laboratories. Inc.. Allen B, 
Instrument Div.—Vamum-tube volt­
meter

Dymee, Incerporated — Instrumentation 
Systems

Eitei McCullough, Ine.—Ceramie tubes
Eléctrica] Communications. Inc Scier 

lite control devices
Electro-Measare méats. Inc, Impédance 

bridges and deeade unit»
Electro-Motive Mfg. Ce, Ine.—Mic 
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tronica Div..—PC type relaya
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Engelhard Industries, 
clad tungsten wire

Engelhard Industrie«, 
immersion solution

Engineered Electronics, 
indicator

Inc. Platinum

Inc.- 24K gold

Inc. Sensitiv

Erle Reauitor Corp.. Electronica Div. 
Miniature tuning capacitor

Fairchild Semiconductsr Corp. Engi­
neering personnel

Fanateel Metallurgical Corp, Rectifiers
Fanateel Metallurgical Corp. Sub-minla- 

tu re tantalum capacitors
Flnocarbon Products 

sulnted sockets
Teflon in-

reed Transformer Ce, Ine, -Inductance 
bridge * Megohmmeter

ates Radia 
console

input
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Graphic Systems -Visual control pane)
Haliamore Electronics Company Indus­

trial CCTV camera
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crystal filters
Hughes Aircraft Company—Storage type 

oscilloscope
Hugh» Aircraft Company Engineering 

personnel
Illinois Cuadensur Company—Sub-minia­

ture electrolytic capacitors
International Resistance Co.—Miniature

precis ion potentiometers 
International Resistance Co. Teflon

hernAtie sea) terminal
International Telephone A Telegraph 

Corp.—Engineering personnel
Jennings Radio Manafaetnrlng Corp

Vacuum relays
Jerrold Electronics Corp.—Sweep gen 

eratora and aeceaaoric«
Johnaon Co, E. F.—Variable capacitor* 

aea Div, H. B, Cinch Manafaetaring 
Corp — Plug* * sockets
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Sprague Electric Company­
rest«: - .

Sprague Elertrk (ompen; 
electrolytic capacitor«

Stackpole Carb-.. Cu^waa 
«witch controls

tione
Marlin Company. The 

aonne)
Helper Incorporated

Weatinghonse Air 
neering personnel

Minnesota Minins A

Syntronk Instruments. 
TemoUte Insulated I

Products Inc.

ture capacitors 
Ssrkvs Tertian, Inr.

—Silicon rwtiflera 
Harkes Tarsien. Inc
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temperature hook up wine
Teles Instruments Incorporated — Ger 

manium power translators

which begins on page 175 of this issue.

—Instrumentation tape
Motorola Semiconductors. Motorola, Inc.

—Germanium PNP transistors
Sards Ultrasonics Corporstion—Ultra­

sonic cleaning or chemical processing 
unit

National Cash Register Company, The 
Engineering personnel

National Lead Company—Solder an.! 
solder technology

National Vatraaiied Fibre Co. Copper 
clad laminates

Neety Enterprises—Electronic Manufac­
turers representative«

New Hermae Engraving Machine Car*.
—Engraving machine«

lister Menafacturing C«.. John. Aviool« 
Div.—Frequency discriminator A aervo 
driven correction loop

Yokes
Ce. — High

solder
KinTai. A Dhiaien of Cohn Electronic,. 

Ine-—Digital vo!tii‘«t«r»
Klein A Sona, Mathias—Midget pliers
Kleinschmidt Laboratories. Ine. — Tele­

printer communication« equipment
Ku Ika Electric Cerp. Toggle switches
Lenten, Mr. Paul H.—Industrial plant 

for rent or sale
Magnetic Metals Company - Magnetic 

alloys for higher permeability lamina-
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shaft coupling
Stromberg-Carlson Div., General Dy. 

namlcs Corp.—Relays
Sylvania Electric Products, Ine. — 
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Synthase Corporation—Laminated piss 
tics
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speed switching diodes

Tung-Sol Electric Ine,—Miniature hy­
drogen thyratrons
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ton Co.—Digital readout indicator
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Phillip* Electronics Inr. Engineering 
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Radio Care«. Ine. Iron cores
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versal meter.
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Raytheon Industrial Tube Division Rub Please enter a new complimentary subscription 
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Thermistor catalog Fenwall Electronic«
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Resistor», precision—Ultronix. Ine.
Resistors, precision Chicago Telephone 

Supply Corp.

Servomotore—Beekman/Helipot Corp. 
Slip ring* Slip Ring Co, of America 
Standerde, freqaeney—Ernst Norrm. 
Switching circuite -Hoffman Electron Ice 
Tapes, polyester—Mln assoda Mining A

Technical aetea—G. M. Giannini & Cr 
Tost eqsipment—Hewlett-Packard

Tranadneer—Tedinolo»? Instrument 
Transistore a diede» Texas Instrument» 
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A lac Inc W Arden 81 Glendale Calif

△Aladdin Electronics Oiv Aladdin Indus-
tries 380 E Green St Pasadena Calif
—Charles L. Freel

Oscillators,
Sweeping Power Supplies

5-5757 (p A a) ReUyi
Allied Electronic Eouipment Co Ml 8»-

trical Assemblies

Alto Fonie Music Systems Inc 935 Com­

producing Equipment

Power

Automatic Pilots

Transports, Inductive Components

photometers

tem
Princetonof

Homing A Standard Test Equip
△Armour Electronics Inc 15002 Oxnard

Power Supplies (aj Toroidal Winding 
Machines

Almo
•Acme Electric Corp 1375 W Jefferson

RE 4-3194 (p A a) Audio Chmes, 
Filter Chalet, Power Supplies, Trans­
formers

Amplifiers (a) Telemetering Siiteai, 
Transducers

Burbank Calif—Eric Firth
Aero Electronics Corp 1657 W 134th St

eters. Precision Resistors

Foley—CU 3-6111 Infrared(a)
System

•Aeronautical A Instrument Div Robert­

out Equipment

terns

tprs. Filters

Systems

Data Processing Equipment
Amelco Inc 2040 Colorado Ave Santa

Monica Calif—(a) Connector Solder-
ing Clamps

American Avionics Inc 11513 W Wash-

•American Communications Corp 1415 5

Systems
American Electronics Inc Electric Machin­

Inverters
American Electronics Inc 6>5 w Wash­

Motors. Recordata Systems (a)
Ground Support Equipment

Systems

F A Emmet

ture Recorders

chanical Counters

rail directory u on alphabetical Utting of Wetf Coatt electronic manufocturert. Addrett, peria- to contact and 
telephone number are included to »peed contacft. frlncipol proprietary Ifemt are Indicated at (p): orlonic Item» 
at (a). Triangle tignlKei kVESCON ethlbltort, and otterI th tignifiet taifern and Midueitern fir mt with W. C. focilltlei

△AC Electronics Inc 11706 Mississippi 
A«e Los Angeles 25 Calif—Edwin L

BM Los Anieles Calif—Jack Hall—

△•Acoustica Associates Inc 11601 W Jef-
ferston Blvd Culver City Calif—Ralph 
Reynolds—TE 0-8152 <p> Ultrasonic

△Advance Relays Electronics Div Elgin
National Watch Co 2435 N Naomi

Gardena Calif—8 E Taylor—FA 1
2196 (p & a) Trimming Potentiom-

•Aerojet—General Corp Avionics Div 6325
N Irwindale Ave Azusa Calif—R D

shaw-Fulton Controls Co 401 N Man-
chester Anaheim Calif—F W Weisel

KE 5-8151 (p) Automatic Check-

Aerophysical Development Corp Sub Cur­
tiss-Wright Corp P 0 Boi 689 Santa 
Barbara Calif—D W Bollay—WO
2-9135 (a) Missile Guidance Sys-

△Aerovox Corp Pacific Coast Div 2724 5
Peck Rd Monrovia Calif—W M Owen
RY 1-5621 (p) Amplifiers, Capaci-

AiResearch Mfg Co 9851 S Sepulveda
Blvd Los Angeles 45 Calif—James
McDonald—OR 8-9211 (p A a)
Air Data Components, Air Data A

△*Air Marine Motors Inc 2055 Pontius 
Ave Us Angeles 25 Calif—T W

Yeakle— BR 2 r»489 (p) ACInduc
tion Motors. Fans A Bbmeri

Ajax Condenser Corp 10905 Chandler
Bhd N Hollywood Calif—B Polayes

—Milton Terkla—CI 4-7261 (p A a) 
Electronic Hardware, Terminal Marti

△Alfred Electronics 897 Commercial St
Palo Alto Calif—P N Fulton—DA
6-6597 (p) Traveling Wave Tube
Amplifiers. Microwave

△•Allied Control Co 132b Flower St 
Glendale 1 Calif—A L Oxford—CH

Mateo Are San Bruno Calif—J C
Aldige—JU 8 ¿042 (p A a) Cable
Assemblies, Wiring A Soldering Elec-

Allied Eng g A Production Corp 2421
Blanding Ave Alameda Calif—W E
Miller Jr—LA 3-6556 (p) Automa-
tion Machine Control Systems

Alpar Mfg Corp 2910 Spring St Redwood
City Calif—R V Laustrup—EM I-
4701 (p) Communications (tower A
masts), Parabolic Antennas

△•Altec Lansing Corp 1515 S Man­
chester Av« Anaheim Calif—R J Car-
rington—PR 4-2900 (p) Acoustic
Products. Transformers (a) High In-
tensity Sound Analysis Eouipment.
Transformers, Pollic Address-paging

mercial St Palo Alto Calif—D W
Clark—DA 6-S2SU (Pi Tape Re-

△Alto Scientific Co Inc 835 Commercial 
St Palo Alto Calif—0 Cherry—DA
4-4733 (p) Transistorised
Switches. Time Delay Relay Checkers
A Power Supplies

Alwac Corp 1'040 8 Cerise Hawthorne
Calif—A Y Baker—OR 8-7108 (p)

ington Blvd Los Angeles 66 Calif—
Harold Moss—EX 1-5749 (p) Audio
Amplifiers. Transistor Amplifiers (a)
Communication Systems

“A" St Us Vetas Nev—G A Meyer
—DE 4-2795 (p> Radio Systems,
Antennas Systems. Public Address

ery Div 2112 Chico Are El Monte
Calif—H A Remer—CU 3-5331 (p)
Magnetic Amplifiers A Static De-
viRi, Ac A De Power Supplies, Mo­
tor Alternators (a) DC Power Sup-
plies, AC Line Regulators. Static

ington Blvd Us Angeles 15 Calif—
W Mcffett Jr—RI 9-5361 (p A a)

American Microwave Corp 11754 Voie St
N Hollywood Calif—F W Bailey—PO
5-9041 (p A a) Microwave Relay

△American Television A Radio Co 283'
W Pico Blvd Los Angeles 6 Calif—

Ampex Corp 93-1 Charter St Redwood City
Calif—Ralph Whitaker Jr—EM 9-
1481—Magnetic Recorders, Magnetic
Tape (a) Mobile. Airborne A Minia-

△Anatran Div Endevco Corp 165 E Cali­
fornia St Pasadena Calif—B Min-
teer—RY 1-9495 (p) Electro-Me­

△•Andrew Calif Corn 911 E Maryland 
Ave Claremont Calif—J D Montgom-
ery Jr—NA 6-3505 (p A a) An­
tennas, Coaxial Cables. Waveguides

Angle Computer Co Inc 1709 Standard
An Glendale 1 Calif—E L Wilson—
CI 2-4915 (p) Double Axis Angle
Computer A Controller, Supplies

•Applied Electronics Co Inc 213 E Grand
Aw S Sail Francisco Calif—B H
Ballard Jr—PL 6-4100 (p) Marine
Radiotelephones, Direction Finders,

Applied Magnetic Corp P 0 Box 425
Goleta Calif—H R Frank—WO 7-
2016 (p & a) Magnetic Recording
Heads. Special Application Tape

Applied Physics Corp 2724 S Peck Rd
Monrovia Calif—S C Danforth—HI
6-7181 (p A a) Vibrating Reed
Electrometers (a) Recording Spectre-

Applied Radiation Corp 2104 N Main St
Walnut Creek Calif—W W Thulin—
YE 5-2250 (p) Electron A Positive
Ion Accelerators. High Power Kly­
strons, Precision Electromagnet Sys­

•Applied Science Corp
15551 Cabrito Rd Van Nuys Calif—
C E Haefener—ST 2-7030 (p & a)
Pulse Width Telemetering Equip.
Transmitting Multicoding Equip. Re­
ceiving A Decommutation Equip

R F Products Inc Raton N m—Sally
M Hubert—Raton 995 (p) Elec-
tronic Door Operator. Test Equip
(a) Glide Slope Receiver, ECM A

Blvd Van Nuys Calif—D R Porter
Arnold Magnetics Corp 4613 W Jefferson

Blvd Los Angeles 16 Calif—j Batte
—RE 1-6344 (p A a) Miniature
Toroidal Transformers. Transistorized

Copyright Aigart 19» by CHILTON COMPANY. Cboataot A SM Stu. Philadelphia 39. Pa
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Blvd Los

Babcock Relays Inc 1640 Monrovia A«?

baldwin Products Corp 432 E Valley
Bru

Calif
Automation Instiumenu Inc 401 E Green

Com

△Borg Equipment Div George

△Autonetics Div

3939 Laokershim Blv4n North HoHyWi

(p A a) Ultragraph 
Lithium Sulphate Trans-

(a) Fire 
Guidance

Polarized A Latching Relays (a) 
Crystal Can A Subminiature Power 
Relay,

Permagauge, 
ducerà

△•Bendi« 
Corp 
gelei

△Avion Di« ACF Industries Inc 5333 Su- 
pelveda Blvd Culver City Calif—

△•Audie Devices Inc 620 E Dyer Rd 
Santa Ama Calif—G Eannarino—KI 
5-8341 (p) Silicon Rectifiers

Atchley Inc 
Bhd Los 
ley—GR

Audio Electronics 15858 35 NE Seattle 
55 Wash—A W Johnson—EM 3­
1613 (p) Switchboard Test Equip­
ment A Specialized Equipaient for 
Telephone Industry

Snhd Subminiature.

Angeles 34 Calif—M G Newberger

4-3641 (p) Computers, Computer 
Accessories (a) 3-Axis Flight Sy*- 
fem* Simulator

△Barry Controls Inc 2821 N Naomi St 
Burbank Calif—D L Ammen—GI 8­
6358 (a) Vibration Isolators

△•Bourns Labs Inc P 0 Baa 2112 Rive 
side Calif—S H Stoetzel—OV 4 
1700 (p A a) Potentiometers, Ab­
solute A Differential Pressure Po­
tentiometer-type Transducers, Accel­
erometers A Acceleration Potentiom­
eter-type Tranducers

rrkey Electric Cu Inc 1327 S Main St 
Lei Angele* 15 Calif—E Bekey— RI 
9-0830 (p) Hyspersyn A Servo Mo­
tors (a) Special (custom-made) Ro­
tating Equip

Babcock Radio Eng’g Inc 1640 Monrovia 
Ait Costa Mesa Calif—N E Cima— 
LI 8-7705 (p) Amplifiers, Control 
Equipment (a) Transmitters, Trans-

△Atlas E-E Corp 47 Prospect St Woburn 
Mass—A S Mowatt—WO 2-5390 (p 
A a) Chassis Accessories

Beckman Instruments Inc 
struments Div 2500 
Fullerton Calif—T V 
8341 (p) Measuring 
Instruments

Barwood Electronics Inc 921 E Broadway 
Glendale 5 Calif—W H E Barwood— 
CH 5-4063 (p A a) Adaptors. 
Footswitches, Transformers

Computer Div Bead» Aviation 
5630 Arbor Vitae St Los An- 
45 Calif—W McGuickin—OR

Btuirjn Instruments Inc Process Instru­
ments Div 2500 Fullerton Rd Fuller­
ton Calif—A 0 Beckman—OW 7­
1771 (p) Control Equipment, In­
struments for Electrical Measuring 
A Graphic Recording

•Resinite Degt Borden Co Chemical Div

△ Bettman-Berkeley Div Wright Ave A 5 
23rd St Richmond Calif — R 
Schweitzer—LA 6-7730 (g) Elec­
tronic Counters A Timers, Digital 
Voltage A Frequency Meters, -Analog 
Compute-*

△Benuix Aviation Corp Pacific Div 11600 
Sherman Way N Hollywood Calif— 
M P Ferguson—ST 7-2881 (a) Elec­
tronic Computers. Data Processing 
Equipment, Automatic Control Sys 
terns

Corp 120 S Main St Janesville Calif 
—R K Johnson—PL 4-6616 (a) 
Motors Potentiometers

Belleville-Hexem Corp 691 University An 
Les Gatos Calif—J Hexem—EL 4­
1379 (p) E-I-R Meter, Wide Range 
Ammeter

Scientific In­
Fullerton Rd 
Park—LA 5- 
A Recording

teckman Instruments Inc Shockley Semi­
conductor Labs 391 S San Antonio 
Rd Mountain View Calif — H S 
Schuler—DA 6-1970 (p) Shockley 
Four-Layer Transistor Diodes

Beattie-Coleman Inc 1000 N Olive St 
Anaheim Calif—J A Wilcox—PR 4­
4503 (p) Punched Mylar Tape Pro- 
gremo« Oscillotron Recording Sys­
tems. Intervalometers (a) Punched 
Mylar Tape Programer, Deicer Tim-

beaux—AT t0«8K 
couplers

Equipment
Inc 6926 Romaine St Los 
38 Calif—A N Brown—HO 
(p A a) 16MM Motion

C amerri

P 0 Box 1589 Santa Barbara 
—A W Schmidt—WO 3134 (p 
Vinyl Insulation Sleeving A 
pounds

△Behlman Eng’g Co 2911 Winona *>• 
Burbank Calif—J M Schroeder—VI 9­
4475 (p) Invertrons (AC Power 
Supply)

Inc 9150 E Imperial Hwy Downey 
Calif—N D Smock—LU 3-6111 (p) 
General Purpose Digital Computers, 
Automatic Checkout Equipment, Nu­
merical Tape Control Positioning Sys­
tems (a) Automatic Navigation Sys- 
t»«*. Anlrnna Radar, Automatic 
Cn-lruf Svstemr

beckman Instruments Inc Systems Div 325 
5 Muller Ave Anaheim Calif—R A 
St Onge—PR 4-5430 (g) Industrial 
Lugging Comiutmi A Cont-o' Sys 
terns. Missile Checkout, Timing A 
Counting Systems (a) Telemetered 
Data. High Speed Logging A Missile 
Checkout Systems

•Arrowhead Products Div Federal Mogul­
Bower Bearings Inc 2300 Curry St 
Long Beach 5 Calif—H Wright— 
6* 3-5473 (p A a) Ducting A 
Ducting Comparent* for Cooling Ele* 
trofie Units

Bennett Labs Inc 2700 Bay Rd Redwood 
City Calif—A E Bennett—EM 6­
6845 (p) Intercommunication A 
2-Way Radio Equip

Benson-Lehner Corp 11930 W Olympic 
Blvd Los Angeles 64 Calif—0 B 
Prell—BR 2-3484 (p A al Data Re-

Biggs Co Inc Carl H 2255 Barry Ave 
Los Angeles 64 Calif—C H Biggs— 
GR 8-0461 (a) Bonding Agents, 
Potting Compounds, Coatings

△Birtcher Corp Industrial Oiv 4371 Val­
ley Blvd Los Angeles 32 Calif— 
C J Birtcher—GA 2-9101 (g) Tube 
Chungs

△BJ Electronics Borg-Warner Corp 3300 
Newport Aw Santa Ana Calif—0 J 
Sadler—KI 5-5581 (p A a) Digital 
Systems A Components

△Blaine Electronics Inc 14757 Keswick 
SI Van Nuys Calif—R F Blaine—ST 
2-6303 (p) Antenna Radiation Pvt 
tern Measurement Tower

Tester* 
Raymond 2340 Sawtelle

Angeles 64 Calif—R Atch-
... 9-8626 (p) Servoamplifier
Transistors A Vacuum Tubes, Power 
Supplies (a) Electro-Hydraulic Servo 
valve* Ti-our Motor*

Doeing Airplane Co-Pi lot les* Aircraft Div 
4734 E Marginal Way P 0 Bet »25 
Seattle 24 Wash—K Calkins—JU 
6-2121 (a) Bomarc Flight Control 
Equip. Special Test Equip, Electronic 
Pewe« Supply

Booth Co Arthur E 365 8 Alexandria 
A*< Lo* Angeles 4 Calif—A E Booth 
—DU 1-2161 (p) Electrical Test 
Equip Power Supplies

ductirn
Berndt-Bach 

Angeles 
2-0931 
Picture

Fred Davis—EX 7-4747 
Control Systems, Missile 
Systems, Power Supplies 

△Avnet Corp 8966 National



1958 Directory of Western Electronic Manufacturers

Manually Controlledlated

L GlaspelL—ED 3-1201Calif-

la) Flexible Etched Print
Hollywood Calif—Sidney

Die Aerovox Corp 1100

tor*. Circulators A Modulators
«Central Scientific Co of Calif 1040 Mar-

Century Engineers Inc 2741

rvice to the Electronic Industry

Richardson—HO 7-5332 (a) Print­
ed Circuit Connectors

ALBURUER6UE 
OFFICE

US I.RUCES 
OFFICI

California Computer Products 3927 W 
Jefferson Blvd Los Angeles ló Calif 
—Robert C Morton—RE 5-8355 (p) 
Digital Graph Plotters

FHOENiX 
OFFICE

TUCSON 
OFFICE

Ground Support 
Controls, Radar

Cal-Met Electronics 5860 Spring Cab

53 Victory La 
B Adelson—El 
a) Load Isola-

tACMMEWTO 
OFFICE

UN BIEGS 
OFFICE

Caltron Products Co 3518 W Pico Bhd 
La» Argeles 19 Calif—C P Sawuoa 
RE 4-2420 (p) Solenoid Vahes, 
Solenoids (a) Magnetizer*

△Calif Magnetic Control Coro Calmag Dir 
11922 Valerio St N Hollywood Calif 
—M B Leskin—ST 7-1104 (p) Mag­
netic Amplifiers (low level), Preci­
sion Transformers A Reactors, Power 
Supplies (a) Special Transformers A 
Reactors. Airborne Power Supplies, 
Solidstate Inverters A Converters

California Chassis Co 5445 E Century 
Bhd Lynwood Calif—H P Balderson 
—NE 6-7777 (p A a) Chassis A 
Accessories

UN CARLOS 
OFFICE

Chestnut St Burbank Calif— J I 
Fouch—VI 9-5511 (p A a) Preci­
sion Wire Wound Resistors, Instru­
ment Switches

Cai-Lee Mfg Co 6759 W Boulevard Ingle 
wood Calif—C C Howard—OR 8­
9456 (p) Audio Amplifiers, Tuners

«CG Electronic* Corp 15000 Central E 
Albuquerque N M—Harold L Poul­
sen—AL 6-W58 (p A a) Digital 
Devices. Antenna Design A Produc 
tion, Telemetry Equipment

△Cascade Rrwa/ih Corp 
Los Gatos Calif—M 
Gatos 4 9900 (P A

Reflectors, Antennas,

tin A«e Santa Clara 
Duensing—CH 8-1600 
Vacuum Pumps, Gag«

Brooks A Perkins 11655 Vanowen St N 
Hollywood Calif—D I Erickson—ST

Cinematic Developments 2125 ?-2»4 Aw 
Ran Francisco 16 Calif—Miriam W 
Helsem—MO 4-2435 (p) Condensers 
Wire, Pots

Circón Components Corp Santa Barbara 
Municipal Airport Goleta Calif—M 
Ainworth—WO 7-1113 (p A a) In­
dicators & Panel Lamps, Precision 
Miniature Hardware. Connectors

Brubaker Electronics 
Dr Culver City 
0-6441 (p) I

Carruthers A Fernanda! 1501 Color St 
Santa Monica Calif—F C Fernandaz 
—TE 0-3698 (p) Coil Winding Bob­
bins, Brushings, Coils, Solenoids

Clark Electronic Labs Bi« 165 Date Palm 
Dr Palm Springs Calif—D B Clark— 
FA 8-2210 (p) Solid State Pressure 
Cells. Barometric Transducers, Pres­
sure Sensitive Transducer Paint (a) 
Rectifiers, Transducers

Carstedt Research 2501 E 68th St Long 
Beach 5 Calif—M C Irwin—ME 3­
8108 (p) Transformer Corts, Fibre 
Glass Tubing

Cal-Tronics Corp 11307 Hindry Aw Los 
Angeles 45 Calif—R I Feland Jr— 
OR 1-7694 (p) Hi-Pot-Continuity 
Tester, Peak Voltage Comparator, 
Slide Back Voltmeters (a) Air­
borne Equipment. Ground Support 
Equipment A Communications (Pow­
er Supplies)

Cardinal Instrumentation Corp 4201 Red­
wood Am Los Angeles 66 Calif—R 
Lavine—TE 0-6731 (p) Resistance 
Probes for Temperature Measurement. 
Temperature Measuring Systems. 
Thermocouple Reference Junctions 
(a) Airborne Temperature Trans­
ducers, Airborne Temperature Mea 
surment Systems, Tachometer Trans­
ducer*

NORTH HOllTWUAb 
OFFICE

Carad Corp 2850 Bay Rd Redwood City 
Calif—Geo Glatthar—EM 8-2969 
(p) Delay Lines, Filters, Trans­
formers

△«Calif Technical Industries Div Textron 
Inc 1421 Old County Rd Belmont 
Calif—Carl Trost—LY 3 5466 (p) 
Tape-programmed, Automatic Circuit 
Testers, Microwave Measuring In­
struments. Card-programmed Compo­
nent Testers (a) 3-Axis Flight A 
Dynamic Altitude Simulators. Auto­
matic RadniM Measuring Systems

(p) Etched Printed Circuits, Flexi- 
■ ‘ ' Printed Cables. Electrical

Calif—V F 
(P) High

Barkank Calif—Dr J S Anderson— 
VI 9-2114 (p) Position Contour 
Control Systeme

Generators, Delay Lines, Pulse Net­
works (a) IFF-Equip A Study Pro­
grams. Pulse Coding A Decoding Sys­
tems, Air Traffic Control-Equip A 
Systems

«Brush Instruments Dir Clevite Corp 1960 
R LaCienega Bhd Los Angeles 34 
Calif—C 0 Bacon—TE 0-7517 (p) 
Oscillographs A Event Recorders, Am 
plifiers. Accessories A Supplies

△ Burnell A Co 720 Mission St S Pasa­
dena Calif—Frank Edmonds—RY 1­
2841 (p) Chokes, Delay Lines, Fil­
ters

1055 Shaft« St.
Phone: AC 3-8106

TWX SD 6315

501 Laurel Strut 
Phone: LY 1-2626 
TWX SrnCano*

Belmont CAL 94

232 S- Tucson Blvd 
»hone: MA 3-25G4 

TWX TS 5981

393R Lankerthim Blvd 
PhvMt STanloy 7-0721 

TWX- NH 7133

1317 Fifteenth St 
Phone: 61 2-8*01 

TWX SC 124

107 Wethington St., S.E 
Phone, AL a-5580 

TWX.- AO 172

641 E. Missouri Ave 
Phono: CR 4 5431 

TWX PX 493

Equipment (a) Fire 
1 Reflectors
i Inc 3652 Earthim 

Calif—K Raub—TE 
Marker-Pulser Pulse

Casa de Neely Enterprises... home of the West’s out* 
standing Electronic Manufacturer-/ Representative 
While maintaining the charro and hospitality of early 
California. Neely Enterprises offers the ultimate in 
Sales. Service and Application Engineering.
Neely Enterprises now feature« a complete network 
of six factory authorized Service Departments, 
located in North Hollywood, San Carlos, Sacramento. 
San Diego, Phoenix and Albuquerque, equipped to 
handle in-and-out of warranty repairs.
There are over 85 people in 8 offices serving the four 
state area of California, Arizona, Nevada and New 
Mexico. Pom can depend on Neely Enterprises for 
complete service.

•Cadre Industrie* Corn Western Div 565 
Uninrtity Aw Los Gatos Calif- 
Geri Langsner—HO 2-2353 (p) 
Portable Phonographs. P A Systems

Caibest Electronics Co 4801 Exposition 
Bhd Los Angeles 16 Calif—I Dubin 
-RE 1-7291 (p) Hi-Fi Compo­

nents. Intercom* (a) Ground Sup­
port Equipment

Power Supplies, Automatic Battery 
Charger*

Chromatic TV Labs 1476 66th St Emery­
ville Calif—L W Alberez—OL 8-3831 
(p) Color Radar Cathode Ray Tubes

△«Cinch Mfg Corn Graphik-Circuits Div 
200 S Turnbull Canyon Rd LaPuente

Chemalloy Electronics Corp Gillespie Air­
port Santee Calif—Samuel Freed­
man—HI 4-7661 (p A *) Calorim­
eters (microwave). Laads (RF liq­
uid). Solder (fluxless) (a) Calori­
metric Microwaves

«Chicago Telephone of Calif Inc 105 Pasa­
dena Ave S Pasadena Calif—S E 
Rigby—CL 5-7186 (p) Variable Re­
sistors, Coils A Transformers, Com­
pression Molding

△Christie Electric Corp 3140 W 67th St 
Los Angeles 43 Calif—R A Lind— 
PL 3-2607 (p) Automatically Regu-

ENTERPRISES

△«Burroughs Corp Electrodata Div 460 
Sierra Madw Villa Pasadena Calif— 
C D Behm—8Y 3-6121 (p) Elec­
tronic Dat* Processing Systems, 
Desk-size Computers

«Butcher Co L H 3628 E Olympic Blvd 
Les Angeles 23 Calif—J A Raskin— 
AN 2-4101 (p) Rectifiers, Rheo­
stats, Switches

By-Buk Co 4314 W Pico Bhd Los An­
geles 1« Calif—D L Letizi—WE 6­
6151 (o A a) Printed Circuit Draft­
ing Aids. Tape (Pressure-sensitive). 
Component Leads Bending Block

126 S. Water St 
Phone: JA 6-2486 
TWX: Las Crue»* 

NM 585*

Canoga Corp nf Calif 5955 Sepuheda 
Bhd Van Nuys Calif—P H Ryckoff 
—ST 6-9010 (p) Radar, Microwave 
A Test Equip (a) Commercial An­
tennas. Transistorized Supply, Radar 
Scanner*

Capitol Eng'* Coro 8609 W 3rd St Los 
Angeles 48 Calif—F A Fetich—CR 
6-3028 (p A a) Printed Circuits. 
Wire Harnesses

Cahideo Tube Corp 5222 W 104tn St 
Los Angele* 45 Calif—Art Nelson— 
OR 8 3995 (p) TV Picture Tubes

△Cannon Electric Co 3209 Humboldt St 
Los Angeles 14 Calif—H G Schubert 
—CA 5-1251 (p) Connectors. Sole­
noids

ble Etched 
Assemblies 
ed Cables

«Cinena Eng'r



• Automated Test Systems

• Radar Simulator Systems

104

Dymec DY 5155 Automatic 
Subcarrier Oscillator Tost Set

programmed testing of electronic equipment 
• multi-step process analysis and control 

• go/no-go testing and measurement 
■ digital comparison and classification 

statistical analysis of equipment performance

• Data-Logging 
Systems

Used primarily for dynamic testing of radar systems, these versatile 
signal-generator/modulator assemblies simulate to a high degree of accuracy 

the numerous types and combinations of modulated signals produced by 
moving radar targets. Flexibility and high-performance are 

achieved through use of traveling wave tubes employing 
advanced modulation techniques.

Circle 2 nn Inquiry Card, page

Custom-Engineered Instrumentation Systems
Represented by NEELY ENTERPRISES in California, Arizona, Nevada & New Mexico

Dymec DY-5017 Radar Signal 
Simulator

DYMEC, Incorporated 
395 RAGE Mill ROAD, PALO ALTO, CALIFORNIA 

TEL: DAVENPORT 6-1755

Investigate the technical and economical advantages of DYMEC 
Custom Instrumentation Systems for your particular operation. 

Write for technical data and name of your nearest DYMEC engineering 
representative. DYMEC technical representatives are 

at your service in 35 sales offices throughout the 
United States and Canada.

3 Y N/l E C INC 
(formerly DYNAC. Inc.)

.combining the finest standard laboratory instruments 
with custom-designed assemblies for your specific application.

ELECTRONIC INDUSTRIES • August 195«

Multiple inputs: Flow rates, 
rpm, pressures, temperatures, 

voltages.

Outputs. Visual digital 
displays, punched tape, 

punched cards, graphic and 
printed records, 
computer data.

INSTRUMENTATION SYSTEMS
from DYMEC Incorporated, Palo Alto, California



△•Dtiier Co Wilbur B 2378 Westwood

△0

E

Digital

AC

Transmit*
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Magnolia 
E Mark­
Precision

Calif­
Missile

Calif—K H Brust— 
TV A Radio Broad- 
(a) Noise Antenua-

Inc 5066 Santa Monica 
Angeles 29. Calif—A Dus- 
4-1951 (p A a) Crystals,

Fe Dr 
C»k—

Los Angeles 44 
PL 8-4194 (p) 
casting Towers 
tion Systems

Research Co 5440 N 
Monte Calif—Elliott 
4-0528 (p) Exten-

•Dale Electronic Corp 2530 Ontario St 
Burbank Calif—D S Walters—VE 
9-3313 (p) Trimmer Potentiometers

Dallons Labs 
Blvd Los 
sing—NO

Crescent Eng'g A 
Peck Rd El 
Michener—GI

Translators, transducers (a)

tional Stepping Mntors, 
Switch

someter Micrometers. Instrument

Corp P 0 Box 1011 Pomona 
C 0 Cornell—NA 9-5111 (p) 
Components, Test Equipment

Conk Co Frank R 36 S Santa 
Denver 23 Colo—Frank R

television A Telemetering 
ters

Electronics Int'l Co 145 W 
Blvd Burbank Calif—John 
ley Jr—VI 9-2481 (p)

Clear Beam Antenna Corp 21341 Roscoe 
Blvd Canoga Park Calif—Bob Ray­
nor—01 7-2255 (p) TV Antennas. 
TV Telescoping Masts

CMG Industries-Ideas Inc 214 Ivinson Ave 
Laramie Wyo—W M Mallory—FR 
5-2597 (p) Electriduct, Flexiduct

Coast Coil Co 5333 W Washington Blvd 
Los Angeles 16 Calif—C Harris 
Adams—WE 6-6188 <p A a) Toroidal 
Winding, Precision AC Voltage Di­
viders, Decade Inductors

△Coleman Eng'g Co 6440 W Jefferson 
Blvd Los Angeles 16 Calif—T C 
Coleman—TE 0-6931 (p) Counters 
(a) Aircraft Components

Collins Radio Co 2700 W Olive Ave Bur­
bank Calif—M L Doetz—TH 5-1751 
(P) Amplifiers, Antennas, Power Sup­
plies (a) Communication Systems, 
Computers

•Colorado Research Corp Denver-Boulder 
Toll Rd Broomfield Heights Colo- 
Harvey J Christensen—HA 9-3501 
(p) Data Handling Equipment, Ana­
log Computers A Components, Special 
Radio A Television Systems (a) Jet 
Aircraft Flight Planning Computers, 
Navigational Systems. Electronic Air­
Conditioning Controls for Jet Air­
craft

△•Computer Control Co 1096r> Le Conte 
Ave Los Angeles 24 Calif—Doug Cha­
morro—GR 8-8705 (p A a) Uni­
versal Logical Building Blocks

△•Computer Measurements Corp 5528 
Vineland Ave N Hollywood Calif— 
J L Cassingham—ST 7-0401 (p A 
a) Electronic Digital Counters A 
Timers, Digital Printers, Inline Read­
outs

Com-Tronics Inc 3409 Venice Blvd Los 
Angeles 19 Calif—J B McKinley— 
RE 4-6338 (p A a) Delay Lines. 
Pulse Transformers. I F Transformers

Con-Eko 1711 S Mountain Ave Mon­
rovia Calif—E J O'Leary—EL 8 
4571 (p A a) Trimming Poten­
tiometers, Variable Resistors

Connector Corp nf America 3223 Burton 
Ave Burbank Calif—R R Thomas— 
VI 9-2129 (p) Waveguide Flanges, 
Connectors (RF Coaxial Cables)

Conrac Inc 19217 E Foothill Blvd Glen­
dora Calif—W J Moreland—ED 5­
1241 (p) Monitors. Rebroadcast Re­
ceivers. Custom TV Chassis

•Consolidated Electrodynamics Corp 300 
N Sierra Madre Villa Pasadena Calif 
—George H West—RY 1-8421 (p) 
Data Processing Systems. Analytical 
A Control Instruments. Testing A 
Recording Instruments (a) Magnetic 
Tape Recorders A Reproducers. Trans­
ducers, Recording Oscillographs

Convair (Pomona) Div General Dynamics

3H 4-1753 (p A a) Self Activating 
Missile Batteries. Primary A Sec­
ondary Sihrer-Zinc Batteries

△Coors Porcelain Co 600 9th St Golden 
Colo—Charles S Ryland

△•Co'oell-Dubiher Electric Corp 4144 
Glencoe Ave Venice Calif—Paul M 
Kuetfer—TE 0-6681 (p A a) Radio 
Noise Filters, Capacitors, Radio Noise 
Testing

Transducers, Pressure Indication Sys­
tems

Crittenden Transformer Works 1220 Na­
deau St Los Angeles 1 Calif—Chuck 
Kinzy—LU 8-6173 (p) Special Pur- 
pma Transformers

△Cubic Corp 5575 Kearny Villa Rd San 
Diego 11 Calif—Terry R Burton— 
BR 7-6780 (p> Transistorized Digi­
tal Voltmeter 9y«tems. Klystron 
Power Supply. Calorimetric Watt­
meter (a) Angle Measuring A Dis­
tance Measuring Equip, Range Safe­
ty Instrumentation

1958 Directory of Western Electronic Manufacturers

Delay Lines. Sonar
Dalmotor Co Div jalni«, Victor Textron 

Inc 1375 Clay St Santa Clara Calif 
—Ralph Herzog—CH 3-9415 (p A 
a) Motors A Generators A Motor­
Generators

•Dalmo Victor Co Div Textron Inc 1515 
Industrial Way Belmont Calif—6 I 
Bingham—LY 1-1414 (a) Airborne 
Radar Scanners, Detection Devices, 
Devices (Servo Controlled)

Datran Electronics Div Mid-Continent Mfg 
Inc LD6 Rrsei ins Ave Manhattan 
Beach Calif—Allen J Edwards— 
OS 5-7131 (p A a) Pressure Trans­
ducers. Resistance Bridge Indicators, 
Telemetering Oscillators

Davis Elec-Tronics Co 1011 Burbank Blvd 
Burbank Calif—S Spector—VI 9­
5165 (p A a) Antennas (p) Com­
munication Equipment

△•Dayst-um Pacific Corp Potentiometer 
Div 11150 La Grange Ave Los An­
geles 25 Calif—J Bamford—GR 8 
3796 <p) Potentiometers

△•Daystrom Pacific Corp 3030 Nebraska 
Ave Santa Monica Calif—J Currie— 
EX 3-6755 (p) Potentiometers. 
Electro-Mechanical Components (a) 
Gyioscopes Intervalometers

△•Daystrom Systems Div Daystrom Inc 
5640 LaJolla Blvd La Jolla Calif— 
Chalmer E Jones—GL 4-0421 (p) 
Translation Equipment (a) Check-Out 
Equipment

Decimeter Products Co 730 Hooker St 
' enver 4 Colo—Harvey L Waters— 
MA 3-0726 (p A a) Decals for 
Electronics, Solder-Fluxs. Decal Ad­
herents

Deitronic Corp 1507 Riverside Dr Los 
Angeles 31 Calif—G M Urey—CA 
2-0136 (p A a) Aircraft Relays

△DeMomay Honardi Corp 780 S Arroyo 
Pkwy Pasadena Calif—Norman Al- 
bone—RY 1-7416 (p) Microwave 
Test Equipment (p A a) Microwave 
Components

•Detroit Controls Div Amer-Standard Re 
search Oept 1650 Broadway Redwood 
City Calif—C R Newman—EM 6­
8214 (p A a) Commutation Switch 
A Precision Location Thermocouples, 
(p) Control Instrumentation

△Deutsch Co 7000 Avalon Blvd Los An­
geles 3 Calif—H E Schwank—PL 1­
4131 (p> Miniature Electrical Con­
nectors. Rack A Panel Environmental 
Connectors (a) Ah A MS Connec­
tors. AN Clamps. Conduit Fittings

△Deutschmann Corp Tobe 4144 Glencoe 
Ave Venice Calif—Robert Hart

I'igitran Co 45 W Union Pasadena Calif 
—W J Barmore—RY 1-9667 (p A 
a) Electro-Visual Counter. Bi-Direc-

1 ilectron Div Gude Co 2669 5 Myrtle 
Ave Monrovia Calif—Jesse F Gude- 
man—RY 1-8631 (p> Ceramic Ca­
pacitors. Ceramic Dielectric. Time 
Oelay Relays

Foliar Co Robert Communications Equip 
Div 50 Drumm St San Francisco 11 
Calif—R W Bunce—YU 2-4314 (p) 
Radio Transmitters. Pocket Receivers

Don-Lan Electronics Co 1101 Olympic 
Blvd Santa Monica Calif—D nald H 
Lanctot—EX 4-0718 (p) Coaxial 
Connectors. Coaxial Lobing A Wave­
guide Switches (a) Widiets. Double 
Stub Tuners. Antenuaters

△Donner Scientific Co KRK Galindo St 
Concord Calif—Victor B Corey—MU 
2-6161 (p) Transistorized Linear 
Servo Accelerometers. Electronic Ana­
log Computers, Electronic Test In­
struments (a) Transistorized Linear 
Servo Accelerometers. Inertial Con­
trol A Stabilization Equip. Transis­
torized Angular Servo Accelerometers

Dougla* Aircraft Co 3000 Ocean Pars 
Blvd Santa Monica Calif—(a) Air­
borne Instrumentation

△Dressen Barnes Corr 250 N Vinedo Ave 
Pasadena Calif—T D Barnes—RY 1­
0643 (p) Power Supplies Regulators

•Dresser Ideco Co 8909 S Vermont Blvd

Blvd Los Angeles 64 Calif—Roger A 
Featherston—GR 8-0359 (p A a) 
Resistance Wire
A R Ltd 402 E Gutierrez St Santa 
Barbara Calif—R L Dawley—WO 5­
4511 (p & a) High Frequency Al­
ternators

Dudek A Co R C 407 N Maple Dr Bev­
erly Hills Calif—Richard C Dudek— 
BR 2-8097 (p A a) PEM Fasten­
ers. Anton Connecters A Tubes (p) 
Palnuts

△•DuMont Labs Inc Allen B 11800 
Olympic Blvd Los Angeles 64 Calif 
—David T Schultz—BR 2-6394 (p 
A a) Telemetering Systems, Auto­
matic Checkout Equipment

Durson Co 10416 National Blvd Los An­
geles Calif—W F Durst—VE 7­
1072 (p) Transistor Test Equipment

Dymee Inc 395 Page Mill It Palo Alto 
Calif—H B Schultheis—DA 6-1755 
(p) Radar Simulator Systems, Data­
logging Systems, Automated Test 
Systems (a) Photo-Electric Tachom­
eter

Dynalysis Development Labs Inc 11941 
Wilshire Blvd Los Angeles 25 Calif— 
W E Hinds—GR 7-6786 (p) Sere* 
Multipliers, DC Computing Ampli­
fiers, (a) Signal Converters, Preci­
sian Power Amplifiers

Dynamics Research Assoc Div of Universal 
Match 4518 Roosevelt Way Seattle 
5 Wash—EV 1685 (p A a) Mag­
netic Amplifiers. Seno Motor Ampli­
fiers. Frequency Converters A In­
verters

△Dynac Inc 395 Page Mill Rd Palo Alto 
Calif—G F Climo

Dynavia Eng'g Coro R60 Fabian Way Palo 
Alto Calif—Robert Haskins—DA 6­
9110 (a A a) Analog Computers, 
Sere'.s

△Edcliff Instruments 1711 8 M untain 
Ave Monrovia Calif—H R Gillespie 
Jr—EL 8-4571 (p) Angle of At­
tacks. Accelerometers. Potentiometers 
(a) Pressure Instruments. Accelerom­
eters, Inertia Instruments

△Eitel-McCullough Inc 798 Sai Mateo 
San Bruno Calif—W W Eitel—JU 
8-1212 (p) Capacitors, Rectifiers, 
Switches

Eldorado Electronics Co 2821 10th St 
Berkeley 10 Calif—J H Werlin— 
TH 1-4613 (p) Multichannel Pulse 
Height Analyzers, Time Interval 
Measuring Devices. Industrial Control 
Systems

Electrical Communications Inc 765 Clem 
intina St San Francisco Calif—I 
Herman—KL 2-1947 (p A a) Selec­
tors, Controls

△Electrical Specialty Co 158 11th SI 
San Francisco 3 Calif—L L Gribble 
—H E 1-8450 (p) Insulators. Lugs. 
Plastics

Electro-Ceramics Inc 2645 S 2nd W Salt 
Lake City 15 Calif—Edmond P Hyatt 
—HU 5-8081 (p) Piezoelectric Ma­
terials, Ultrasonic Transducers, High 
Alumina Components (a) Liquid 
Level Sensors

•ElectroData I iv Burroughs Corp 460 
Sierra Madre Villa Pasadena Calif— 
A Pearce—SY 3-6121 (p) Data 
Processinn Systems, Digital Compu­
ters

Electro Development Co 14701 Keswick 
St Van Nuys Calif—R Vaccarello— 
ST 6-3660 (p) Slip Rings. Brush­
holders. Miniature Rotary Switches, 
(a) Custom Precision Plastic Mold­
ing A Highspeed Switches

△Electro Eng’g Works 401 Prada St 
San Leandro Calif—Rex Brooks— 
LO 9-3326 (p A a) Transformers

Electro-Etched Circuits Inc 31 aO W Flor­
ence Ave Los Angeles 43 Calif- 
Donald Jones—PL 2-6111 (p A a) 
Special Antennas. Printed Circuits

Electrofilm Inc 7116 Laurel Canyon Blvd 
N Hollywood Calif—J A Frege—PO 
5-4420 (p) Solid Film Lubricants. 
Film Type Heating Elements, Wire 
Mesh Heaters

Electroflor 7356 Santa Monica Blvd Hol­
lywood Calif— J R Alburger—HO 
7-1443 (p) Light A Color Control, 
Cata Storage, Digital Indicator*

△Electro-Instruments Inc 3794 Rosecrans 
St San Diego Calif—Bud Edelman— 
CY 8-6144 (p A a) JigiUI Volt­
meters, Ohmmeters, Ratiometer*

Electromation Co Cado Mfg O.v 1646 
18th 61 Santa Monica Calif—J K 
Gossland—TE 0-6401 (p A a) Co­
axial Microwave Switches

△Electro-Measurements Inc 7524 !> W 
Macadam Ave Portland 1 Ore—L A 
Morin—CH 6-3332 (p) Impedance 
Bridges, Dividers (a) Decade Volt­
age Dividers

Electromec Co 5121 San Fernando St 
Los Angeles 39 Calif—W H Bur­
gess—CH 5-3771 (p) DC Ampli­
fier, Oscillators. Oscilloscopes, Tele­
metering Systems

△Electru-Mechanical Specialties Co Inc 
1016 N Highland Ave Los Angeles 
38 Calif—Ray Rhodes—HO 2-0793 
(P A a) Relays, Stepping Switches, 
Stepping Motors

Electronic Contractors Inc 2101 S E 
6th Are Portland 14 Ore—H K 
Lawson—BE 4-3515 (p) Power Net­
work Computer, Analyzer*

•Electronic Control System* 2136 West 
wood Blvd Los Angeles 25 Calif— 
E P Spandau—GR 8-4266 (p) Ma­
chine Tool Control Systems, Auto­
matic Test A Inspection Systems 
Special-Purpose Computers (a) Tele­
metering Display Systems, Data Proc­
essing Systems

△Electronic Eng'g Co of Calif 1601 E 
Chestnut Santa Ana Calif—R L 
Lander—KI 7-5501 (p) Computer 
Language Translator, Analog-to-Digi­
tal Tape Systems. Industrial Parts 
Counter (a) Digital Data Recording 
Systems, Airborne Time Code Gen­
erators, Missile Timing Systems

Electronic Instrumentation Co Div Ramo- 
Wooldridge Corp 4800 Ramo-Wool- 
ridge Rd P 0 Box 8405 Denver Colo 
—J Warren Gillon—PY 4-4311 (p) 
Missile A Microwave Test Equipment, 
Airborne A Ground Telemetry Equip­
ment, Transistorized Transformers, 
Power Supplies A Inverters (a) Tele­
metry Subcarrier Oscillators, Transis­
torized Power Supplies A Inverters, 
Magnetic Tape Scanning Devices

Electronic Organ Arts 4878 Eagle Rock 
Blvd Los Angeles 41 Calif—R L 
Eby—CL 6-6888 (p) Electronic Or 
pan Part*

Electronic Processes Corp of Calif 2190 
Folsom St San Francisco 10 Calif— 
A F Hogland—UN 1-9595 (p) Tem­
perature Control Equip, Dielectric 
Hext Sealing Equip

Electronic Production A Development Inc 
139 Nevada St El Segundo Calif— 
M J Haddad—OR 8-3963 (p) Power 
Supplies, Encapsulation Cups, Seal­
ing A Potting Compound

Electronic Products Corp 322 State St 
Santa Barbara Calif—D F Barr— 
WO 5-8505 (p) Dip Soldering Ma­
chines (a) Melded Cables A Har­
nesses. Test Equipment A Precision 
Assemblies

Electronic Specialty Co 5121 Sa- Fer­
nando Rd Los Angeles 39 Calif—C 
R Harmon—CH 5-3771 (p) Time 
Delay Retoys, Airborne Antennas. 
Frequency A Voltage Sensors (a) 
RF Airborne Transmission Compo­
nents, ECM Systems. Relays

Electronics Development Co 3743 Cahu- 
enga Blvd N Hollywood Calif—D W 
Baisch—ST 7-3223 (p) Telemeter­
ing A Sound Diplexing Equipment, 
Television Broadcast Transmitters (a)

Power Oscillators, Electronic Power 
Generators (a) Airborne Precision 
Power Oscillators

Electron Products Inc 430 N Halstead 
St Pasadena 8 Calif—J Stevens— 
RY 1-0666 (p) Capacitors, Filters. 
Transformers



servo c<

IMPEDANCE

and DEKA-UNE

Model 250-DA 
Portable 

Impedance Bridge

Modal 291 
Universal 

Impedance Bridge

MODEL 291 UNIVERSAL IMPEDANCE BRIDGE
Outstanding accuracy combined with simplicity of operation. De and ac impedance 
measurements covering seven decades of inductance, capacitance, resistance and 
conductance, and three decades of D or Q. Four place readings; accuracy to 0.1%. 
Complete with line operated ac and de generator-detector units designed speci­
fically as companion units for the bridge. Mounted in an attractive case with 
operating instructions in the cover and an insulating platform for supporting com­
ponents under test. Price: $775.00*

MODEL 250-DA PORTABLE IMPEDANCE BRIDGE
A rugged and compact bridge for precision measurements of inductance, capaci­
tance and resistance, and D or Q, with self-contained line operated ac and de 
generators and detectors. Price: $495.00*

MODEL 230-R LABORATORY RESISTANCE BRIDGE
A precision, high resolution Wheatstone bridge. Five place readings; initial 
accuracy 0.01%, long term accuracy 0.02%. Human engineered controls provide 
simple operation and direct in line readings with automatic decimal point location. 
Internal guarding permits accurate measurements to 12 kilomegohms.

MODEL 270 CAPACITANCE BRIDGE Price: $450,000

Model 230 * 
laboratory

Model 270 * 
Capacitance Bridge

Capacitance measurements at audio frequencies with accuracy approaching pri­
mary standards. Provision for absolute calibration against known standards. 
Resolution 0.01%. No zero capacitance correction. Seven decades of capacitance 
range and three decades of dissipation factor. Available for either bench or rack 
mounting. Price: $455.00*

MODEL 260 COMPARISON BRIDGE
A precision bridge for comparing resistive, capacitive nr inductive components 
against suitable standards to 0.01% in terms of both magnitude and phase angle. 
Self-contained audio-frequency generator and detector with dual electron ray 
tube null indicator. Clearly identified controls and convenient in line reading.

MODEL DT-45 DEKATRAN DECADE VOLTAGE DIVIDER Price: $445.00«

Model 260 
Compariion Bridge

Model DT-45 
Dekotron Decode 
Voltage Divider

Model DB-655 
Dekobo» 

Decode Reriifor

A precision transformer type voltage divider for use throughout the audio fre­
quency range. Five place readings; linearity 10 parts per million. A compact unit 
for panel mounting. Price: $275.00*

DEKAPOT* AND DEKAVIDER* DECADE VOLTAGE DIVIDERS
Resistive voltage dividers using the Kelvin-Varley circuit. High resolution and 
accuracy. For use from de through audio frequencies. Linearities to 25 parts per 
million. Model DP Dekapot for panel mounting. Model DV Dekavider for bench 
use. Model RV Dekavider for rack mounting. Models from $59.00 to $465.00«

DEKASTAT* AND DEKABOX * DECADE RESISTORS
Adjustable resistance standards of high accuracy containing one or more decades 
of precision fixed resistors. Some models include an interpolating rheostat. 
Accuracies to 0.005% initial, 0.02% long term. Temperature coefficient less than 
0.002% per degree Centigrade. Model DS Dekastat for panel mounting, Model 
DB Dekabox for bench use, Model RS Dekastat for rack mounting.

Models from $48.00 to $425.00«
DEKAPACITOR* AND DEKABOX* DECADE CAPACITORS

Adjustable, low loss decade units. Hermetically sealed polystyrene capacitors 
except below 1000 micromicrofarads where high quality ceramic or mica capaci­
tors are used. Accuracy 1%. Model DK-30 Dekapacitor for panel mounting, 
Model DC-40 Dekabox for bench use. Prices: $170.00 and $195.00*

'All prices f.o.b. Portland, Oregon.
Algebraic Computer by *S1 

orking in ^lds ofTHE NEW ESIAC. A «'^X'engineerswc... . . 

Model 10 Erioc 
Algebraic Computer

n
ELECTRO-MEASUREMENTS, INC
7524 S.W. MACADAM AVENUE PORTLAND 19, OREGON

Represented by NEELY ENTERPRISES in California. Arizona, Nevada & New Mexico

Circlo 3 on Inquiry Card, page 97 ELECTRONIC INDUSTRIES • August 1958



1958 Directory of Western Electronic ManufacturersElectro-Physics labs 2065 Huntington Dr 
San Marino Calif—Bill Aldrich— 
SY 5-4304 (p) Micro Miniature Co­
axial Connectors, Cable Assemblies. 
Fixed Attenuator Pads

△Electro-Pulse Inc 11861 Teale St Culver 
City Calif—Frank E Galusha—TE 
0-8006 (p) Pulse Generating Equip, 
Magnetic Core Testing & Electronic 
Counting Equip

Electrosolids Corp 13745 Saticoy Pano­
rama City Calif—Gerald J Widawsky 
—ST 3-3172 (p) Inverters, Trans­
former Rectifiers, Amplifiers

Electro-Switch 4 Controls Inc 5755 
Camille Ave Culver City Calif—J K 
Brose—TE 0-4643 (p 4 a) Relays, 
Controls

Elpence Inc P 0 Box 45344 Airport Sta­
tion Los Angeles 45 Calif—Henry
Low—FR 5-4685 (p) Electronic
Noise Generators

Elgin National Watch Co 370 Fair Oaks 
Pasadena Calif—G Crist (p) Wire, 
Relays

El Ray Motors Inc 11747 Vose St N 
Hollywood Calif—W Forbes—PO 5- 
5771 (a) Sub Miniature Motors, 
Servo Motors

EMC Corp 8160 Orion Ave Van Nuys 
Calif—Richard G Andrew—ST 2- 
9901 (p 4 a) Printed Circuits

Endeco Eng'g Dev Co W Los Angeles 922 
E Anaheim St Wilmington Calif— 
C W Witt—TE 5-1430 (p) Marine 
Radio-telephones, Antennas

△Endevoc Corp 161 E California St 
Pasadena Calif—Bruce Minteer—RY 
1-S231 (p 4 a) Accelerometers. 
Pressure Pickups (p) Force Gages 
(a) Amplifiers

△Engineered Electronics Co 506 E 1st 
St Santa Ana Calif—Arthur B Wil­
liams—KI 7-5651 (p) Digital Plug­
in Circuits. D C Amplifiers. Decades 
(a) Digital Plug-in Circuits. Vacuum 
Tube. Germanium 4 Silicon Tran­
sistor

Engineered Instruments Inc 815 Soto *1 
Hayward Calif—JE 7-1545 (p 4 a) 
Amplifiers. Electronic Hardware

Engineered Magnetics Div Gulton Indus­
tries Inc 13030 Cerise Ave Haw­
thorne Calif—Dr L K Gulton—OS 
5-0366 (p) Amplifiers. Power Sup­
plies. Frequency Controls

△•Erie-Pacific Div Erie Resistor Corp 
12952 8 Webe» Way Hawthorne 
Calif—George H Osborne—OR 8- 
5418 (p) Electronic Timers-Count- 
ers, Electronic Prrvt Counters, Spe­
cial Systems-Instrumentation for 
Time Interval Measurements 4 Count

Erikson Specialized Tool Co P 0 Boa 424 
Pico Calif—Jerry R Erikson—OX 9- 
3719 (P 4 a) Norseman Soldering 
Aids, Alignment Tools

△Essex Wire Corp of Calif 1075 N 
Patt St Anaheim Calif—I A Bush­
man

△Eubanks Engineering Co 260 N Allen 
Ave Pasadena Calif—Edward F Eu­
banks

Evact Engineering 4 Mfg Co 2375 Canyon 
Dr Oceanside Calif—F J Berberich— 
SA 2-8503

E-Z Ways Temolated P 0 Box 535 
Reseda Calif—Warren Juran—(p> 
Drafting Templates

F
△»Fairchild Controls Corp 6111 E Wash­

ington Blvd Los Angeles 22 Calif— 
B C Rogers—RA 3-5191 (p 4 a) 
Precision Wire Wound Potentiom­
eters. Miniature Gyros. Pressure 
Transducers

△Fairchild Semiconductor Corp 844 
Charleston Rd Palo Alto Calif—T H

Farnsworth Electronic Co Pacific Div 815 
S San Antonio Rd Palo Alto Calif 
—V D Carver—YO 7-7249 (p) In­
sulators. Terminals

△•Federal Telephone 4 Radio Co West 
Coast Products 15191 Bledsoe St 
San Fernando Calif—W E Hunter— 
EM 5-3181 (p) Power Supplies. 
SemiConductor Converters. Industrial 
Communications (a) Power Supplies. 
Computer Equipment. Static Inverter 
4 Converter Equipment

△Federal Telecommunications Labs Div 
I T 4 T 937 Commercial St Palo 
Alto Calif—W 8 Chaskin—YO 8- 
1616 (p) Amplifiers (Audio, DC.

Transistor) (a) Communication Sys­
tems

•Federated Metals Div American Smelting 
A Refining Co 4010 E 26th St Los 
Angeles 23 Calif—L A Blum—AN 
8-4291 (p 4 a) Solders 4 Mating 
Materials

△Filtron Co 10023 W Jefferson Blvd Cul­
ver City Cahf—W M Lana—FE 9- 
2206 (p) Filters, Delay Lines, Ca­
pacitors

Fisher Berkeley Corp 4224 Holden St 
Emeryville 8 Calif—Robert S Fisher 
—OL 5-9696 (p) Intercom Equip­
ment

Fisher Research Lab Inc 1961 University 
Ave Palo Alto Calif—A E Feicht- 
meir—DA 4646 (p) Pipe Finders. 
Leak 4 Sound Detectors (a) Multi- 
voltmeters

△Fluke Mfg Co Inc 1111 W Nickerson 
St Seattle 99 Wash—R E Florence 
—AT 2-5700 (p 4 a) Voltmeters. 
Power Supplies, Wattmeters

•Friden Inc 2350 Washington Ave San 
Leandro Calif—G F Beeken—SW 8- 
0700 (n 4 a) Special Purpose Am­
plifiers, Integrated Data-processing 
Equipment A Systems

△Furane Plastics Inc 4516 Brazil St 
Los Angeles 39 Calif—Julian Del-

5-5763 (p) Insulatingmonte—CH 
Retint

G
Cable Co 455 N Quince•Gavitt Wire k

St Escondido Calif—John T Hall— 
SH 5-3181 (p 4 a) Cable Assem­
blies. Cables (all kinds)

Geisler Labs 876 Kaynyne St Redwood 
City Calif—W S Geisler Jr—EM 8- 
4227 (p) Traveling Wave Tubes. 
Linear Electron Accelerator, Special 
Purpose Klystron

General-American Valve Co 413 Poinset 
tie Corona del Mar Calif—E C 
Greenwood—OR 3-2326 (P 4 a) 
Tapered Orifice Valve

»General Cement Mfg Co *00 8 Wyman 
St Rockford III—R D Gawne—8- 
9661 (p) Liquid Adhesives. Tools. 
Jacks 4 Plugs

△General Controls Co 801 Allen Ave 
Glendale—J F Ray

△General Electric Co 11840 W Olympic 
Blvd Los Angeles 64 Calif—B S 
Angiven—GR 9-7765 (p) Receiving 
4 Industrial Tubes. Capacitors

△«General Electric Microwave Lab >1 
Stamford 601 Calif Ave Palo Alto 
Califs—J W Nelson Jr—DA 4-1661 
(p 4 a) Traveling-Wave Tubes, Kly­
strons. Backward Wave Tubes

General Precision Lab Inc 21 N Santa 
Anita An Pasadena Calif—T V Le- 
Vay—RY 1-5669 (p) Navigational 
Systems 4 Closed Circuit Television 
Systems (a) Military Airborne Bomb­
ing 4 Navigational Systems

•General Transistor Western Corp 6110 
Venice Blvd Los Angeles 34 Calif— 
Malcolm Ross—WE 3-5867 (p 4 a) 
Magnetic Tape 4 Drum Heads, Mag­
netic Drum Assemblies

△Genisco Inc 2233 Federal Ave Los An­
geles 64 Calif—K E McCarron—BR 
2-2706 (p) Power Amplifiers. 3- 
phase Oscillators (a) Accelerometers. 
Centrifuges

△Gertsch Products Inc 11846 Mississippi 
An Los Angeles 25 Calif—E P 
Gertsch—GR 817777 (p) Capacitors. 
Filters. Transformers

△Giannini 4 Co G M 918 E Green St 
Pasadena Calif—R S Hanson Jr— 
RY 1-7152 <p) Computers (data). 
Potentiometers (a) Pressure Trans­
ducers, Gyros. Control 4 Telemeter­
ing Sub-Systems

△Gilbert Co Inc M B 1608 Centinela An 
Inglewood 3 Calif—M B Gilbert

Gilfillan Bros Inc 1815 Venice Blvd Los 
Angeles 6 Calif—Leonard D Callahan 
—DU 1-3441 (p 4 a) Quadradar, 
Corporal Missile Guidance Systems. 
Navigational Radar Trainer

△Girard-Hopkins 1000 40th An Oakland 
1 Calif—A R Stack—KE 2-8477 
(p A a) Capacitors. Resistors

Glass Eng'g Labs Inc 601 O'Neill Ave 
Belmont Calif—Hugh Hutchings—LY 
3-8276

Glass Products Co 30 S Salsepuldes Santa 
Barbara Calif—Nathan Putiker—WO 
6-1585 (p) Printed Circuits (Flush 
4 Crossovers)

Glass Solder Engineering 4332 Temple 
City Blvd Rosemead Calif—J H Rice 
—CU 3-7224 (p 4 a) Connectors 
(hermetic sealed). Seals (glass-to- 
metal and hermetic)

△Globe Electrical Mfg Co 1729 W 134th 
St Gardena Calif—T R Staiger—(p) 
Printed Circuits, Panels, Components

△Goe Eng'g Co 219 S Mednik Ave Los 
Angeles Calif—Jack Goergl—AN 1- 
2183 (p 4 a) Chassis Accessories

•Gonset Div Young Spring 4 Wire Corp 
801 S Main St Burbank Calif—J F 
Cocks Jr—VI 9-2222 (p) Amateur 
Transmitters 4 Receivers, Commercial 
Communications Equip. Antennas 4 
Accessories (a) Ground to Air Com­
munications Equip. Light Aircraft 
VHF Transmitter Receiver

Goslin Electric 4 Mfg Co 2921 W Olive 
Ave Burbank Calif—A J Goslin— 
VI 9-3025 (p 4 a) Transformers. 
Regulators, Amplifiers

△Granger Associates 9666 Commercial St 
Palo Alto Calif—-J V N Granger— 
YO 8-1648 (p 4 a) Radio Com­
munications Gear, Antennas

△•Grant Pulley 4 Hardware Corp 944 
long Beach Ave Los Angeles 21 Calif 
—Arthur Gruskin—MA 7-4851 (p 4 
a) Industrial Slides. Thinslides, Han­
dle 4 Lock Mechanism

•Gudeman Co Dilectron Div 2S69 S Myr­
tle Ave Monrovia Calif—K 8 Clark 
—HI 6-3101 (p) Pulse Transform­
ers, Delay Lines-Electromagnetic

Gudeman Co of Calif 190 Commercial St 
Sunnyvale Calif—J F Gudeman—RE 
6-5471 (p) Transformers, Delay 
Lines. Filter Networks

H
Hadley Co Robt M 5112 S Hoover St 

Los Angeles 37 Calif—R M Hadley 
—AD 4-0131 (p) Amplifiers, Coils. 
Transformers

Halax Corp 17470 Shelbourne Way P 0 
Box 425 Los Gatos Calif—Arthur E 
Oltz—EL 4-2720 (p 4 a) Special 
Purpose Bearing Components, Pres- 
sere Switches

△ Hallamor» Electronics Co Div Siegler 
Corp 8552 Brookhurst Ave Anaheim 
Calif—John R Frost—PR 4-1010 
(0) Phase-Lock Discriminator, DC 
Amplifier, Closed Circuit TV (a) 
Magnetic Amplifier Autopilot Static 
Inverter, Telemetry

Hallett Mfg Co 5910 Bowcroft St Los 
Angeles 16 Calif—S E Estes—TE 
0-7094 (p 4 a) Radio Interference 
Shielding. High Temp Electrical Wire 
Harnesses (p) Coaxial Connectors

Hallikainen Instruments 1341 7th St 
Berkeley 16 Calif—E F Schimbov— 
LA 4-1757 (p) Temperature Con­
trollers. Electrometer Amplifiers

Hancock Electronics Corp 2553 Middle- 
field Rd Redwood City Calif—W l< 
Hancock—EM 6-8468 (p) Communi­
cation Equipment

Handley Electronics Inc 14758 Keswick 
St Van Nuys Calif—Bert Sanford— 
ST 2-5840 (o 4 a) Potentiometers. 
Temperature Indicators (a) Custom- 
Winding

»Handy A Harman 330 N Gibson Rd El 
Monte Calif—P G Deuchler—CU 3- 
8181 (p) Silver Alloys. Precious 
Metal Alloys for Industry

Hansen Electronics Co 7117 Santa Mon­
ica Blvd Los Angeles 46 Calif—H R 
Hansen—HO 9-3052 (p 4 a) Tape 
Resistors

Harden Co Donald 3710 Midway Dr San 
Diego 19 Calif—D C Harder—AC 2- 
5240 (p 4 a) Toroidal Coil Ma­
chines A Components

Harworth Mfg Co 409 El Camino Rwal 
Menlo Park Calif—Keith Harworth 
—DA 3-9965 (p 4 a) Electronic 
Metal Detectors

△Helipot Corp Newport Beach Calif- 
Michael York—LI 8-0611 (p 4 a) 
Precision Potentiometers. Rotation 
Components. Monitoring A Control 
Components

△•Hermetic Pacific Corp 4232 Temple 
City Blvd Rosemead Calif—J H Rice 
—GI 3-1757 (p) Glass-Metal Seals, 
Connectors

△Herrmann Associates P 0 Be 1179 
Palo Alto Calif—Carl W Herrmann 

△•Hetherington Inc 139 Illinois St El 
Segundo Calif—Ed Kaufholz—OR 8- 
5241 (p 4 a) Switches, Indicator 
Lights. Relays

△Hewlett-Packard Co 275 Page Mill Rd 
Palo Alto Calif—W Noel Eldred— 
VA 5-4451 (p) Oscillators. Vacuum 
Tube Voltmeters, Signal Generators

Hi-Shear Rivet Tool Co 2600 W 247th 
St Torrance Calif—John T Hales— 
DA 6-8110 (p) Fasteners. Blind 
Bolts. Blind Nuts

△ Hoffman Electronics Corp 3761 S Hill 
St Loa Angeles 7 Calif—RI 7-9661 
(p) Amplifiers. Antennas (a) Com­
munication Systems

△ Hoffman Radio Div Hoffman Electronics 
Corp 6200 S Avalon Blvd Los An­
geles Calif—John Steven»—Ad 3- 
3151 (p) Television Receivers. Mili­
tary Communication Equipment (a) 
Airborne Communications Equipment 

Hoiex Inc 2751 San Juan Rd Hollister 
Calif—Sheila LaPorte—ME 7-5306 
(p) Special Electrical Harnesses. 
Glass to Metal Seals (a) Electrically 
Operated Explosive Bolts. Pressure 
Cartridges 4 Explosive Actuators

△Hopkins Eng’g Co 12900 Foothill Blvd 
San Fernando Calif—P W Lawrason 
—EM 1-8693 (p) Capacitors, In- 
tereference Filters

•Hoover Electronics Co 1122-C San Mateo 
Blvd S E Albuquerque N M—Daniel 
Luiliter—AM 8-2459 (p) Weighing. 
Bridge Balancing 4 Batch Control 
Systems (a) Missile Fuel Control 
Systems. Center of Gravity Determin­
ing Systems

Houston Fearless Div Color Corp of 
America 11801 W Olympic Blvd Los 
Angeles 64 Calif—R C Wilcox— 
BR 2-4331 (p) Cameras. Lenses

Hufco Industries 2815 W Olive A* Bur- 
B*>1 Calif—VI 9-2118—0 F Huff-
man (p 4 a) Relays

△Huggins Laboratories Inc 711 
Ave Menlo Park Calif—V 
borst—DA 6-3090 (a) 
Wave Tubes

Hamilton 
D Aren- 
Traveling

« Teale△Hughes Aircraft Co Florence _ 
Sts Culver City Calif—J E Beam—
EX 8-2711 (p) Diodes. Semi-con- 
ductors. Transistors (a) Radar Sys­
tems

△ Hughes Products Int’l A/P St» Los 
Angeles 45 Calif—R M Russell—OR 
2-5011 (p) Diodes, Transistors, 
Rectifiers

Hughev 4 Phillips 3200 N Sin Fernando 
Blvd Burbank Calif—J H Ganzen- 
buber—VI 9-1104 (p) Obstruction 
Lighting Equipment

Humphrey Castinos. Inc 3944 Rilev St 
San Dieno 10 Calif—Georoe Wilson 
—CY 6-6173 (p) Actuators (a) 
Manned Aircraft Cockpit Controls

Humphrey Inc 2805 Canon St San Diego 
Calif—J H Bender—AC 3-1654 (a) 
Gyros, Potentiometers, Accelerometers

Hycon Mfg Co 707 S Raymond Ave Pasa­
dena Calif—Trevor Gardner—SY 5- 
4241 (p) Amplifiers, Counters. De­
lay Lines, (a) Aerial Reconnaissance 
Systems. Missile Guidance Systems

Hycor ri» Int'l 
Bradley Ave 
McLeod—EM 
tiers, Filters,

Resistance Co 12970 
Sylmar Calif—Warren 
5-3125 (0) Ampli-

Transformers

Co 680 E Taylor AveIllumitronic Eng'g
Sunnyvale Calif—J D Guilie—RE 9- 
2395 (p) Air Wound Inductors

Industrial Electronic Engineers 3973 Lan- 
kershim Blvd N Hollywood Calif— 
John J Bylo—ST 7-0328 (P) In­
line Digital 4 Alpha-Numeric Dis­
play Units. Binary Decode Units

△Industrial Products Co Div Amphenol 
Electronics Corp P 0 Box 1116— 
Gardena Calif—A W Harris

△Insul-8-Corp 1369 Industrial Rd San 
Carlos Calif—W E Anderson
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In every -hp- oscilloscope... 
these time-saving features

-hp- accessories extend 
oscilloscope performance

• direct reading, high accuracy 

universal automatic triggering 
highest performance, easiest to use 

no “pre-amp" needed with many transducers 

immediate delivery; see your rep

-hp- 152B Dual Trace Amplifier 
(for 150A/AR) provides dif­
ferential input and dual trace* 
electronically switched be­
tween A and B channels at 
either 100 KC or on alternate 
sweeps. $250.00.

de to 300 KC—$650

Models 150A/AR, world’s 
premier hf oscilloscope. 24 
direct reading sweep times; 
sweeps 0.02 pisec/cm to 15 
sec/cm. Plug-in amplifiers for high gain, or
dual channel use. 150A (cabinet) $1,100.00; 
150AR (rack) $1,200.00.

Models 130A/BR, sim­
ilar horiz. and vert, am­
plifiers, input circuits 
balanced 5 most sens, ranges. Single ended in­
put ac or decoupled. 1 gsec/cmto 12.5 sec/cm: 
21 sweep times. 130BR includes x 5 magnifier. 
130A (cabinet) or 130BR (rack) $650.00.

Models 120A/AR offer 
outstanding value, low 
price. Automatic trigger, 
15 calibrated sweeps, sweep speed range 1 
/xsec/cm to 0.5 sec/cm, x 5 magnifier. Extra 
rugged, simple to use. 120A (cabinet) or 
120AR (rack) $435.00.

-hp- 153A High Gain Amplifiers 
(for 150A/AR) permits 1S0A 
to be used for direct-from- 
transducer measurements 
without preamplification in 
many cases. Maximum sensi­
tivity 1 tnv/cm. $125.00.

-hp- 151A High Gain Amplifier 
(for 150A/AR) offers 5.0 
mv/cm sensitivity, response 
de to 10 MC. 12 calibrated 
ranges. Pass band rise time 
0.035 Msec. $200.00.

-hp- AC-21C 50:1 Voltage Di­
vider Probe for 150A but usa­
ble with most other ’scopes, 
VTVM’s, preamplifiers. 10 
megohms input impedance; 
2.5 ppf input capacitance.

$25.00.

de to 200 KC—$435

Data ¡ubject to change without notice 
Pricet f.o.b. factory.

-hp- 11 SA Oscilloscope Cart. 
Designed for 150A, fits other 
’scopes. Heavy chromed tube 
steel construction, lightweight. 
Scope shelf tilts 30° in 7J4* 
increment*. 4" rubber tired 
wheels, brakes. $80.00.

HEWLETT-PACKARD COMPANY 
4654A Pot« Mill Rood . Pole Alto, Collf., U.S.A.

Coble "HEWPACK" - DAvenport 5-44SI 
field engineer! in all principal arane

complete coverage in oscilloscopes
Represented by NEELY ENTERPRISES in California, Arizona. Nevada & New Mexico
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1958 Directory of Western Electronic ManufacturersInt'l Business Machines Corp Monterey 4 
Cattle Rffs San Jose Calif—W D 
Jones—CY 7-2950 (■) Computers 

△International Electronic Research Corp 
145 N Magnolia Blvd Burbank Calif 
—John E Markey Jr—VI 9-2481 
(p) Heat Dissipating Tube Shields, 
Heat Dissapators

△International Rectifier Corp 1521 E 
Grand Ave Santa Monica Calif— 
L E Brown—TE 0-4415 (p A a) 
Power Supplies, Transistor Radios

International Research Associates 2221 
Warwick Ave Santa Monica Calif— 
L E Brown—EX 4-6330 (p) Vari­
able Frequency Power Supplies, Air­
borne Power Supplies, Converters (a) 
Direction Finders

△1 T 4 T Components Div 815 San An­
tonio Rd Palo Alto Calif—R M Van 
Valkenburgh—YO 7-7249 (p 4 a) 
Rectifiers-selenium, Seals

Interstate Electronics Corp 875 S East 
St Anaheim Calif—J P Hastings— 
PR 4-6740 (a) Aircraft Instrumen­
tation 4 Communications Equipment

△*Iron Fireman Mfg Co Electronics Div 
2838 S E 9 Ave Portland Ore— 
0 D Berry—BE 4-6551 (p A ■) 
Gyroscopes. Relays, Slip-Rings

J
△Jack Scientific Instrument Co Bill 143 

Cedros Sr Solana Beach Calif—C G 
Jack—SK 5-1551 (p) Cable As-
semblies. Converters. 
Computers

James. Pond 4 Clark Inc 
hill Blvd Pasadena 
Smith—SY 3-9195 
Breather Valves (a)

Counters (a)

2181 E Foot- 
Calif—0 W

(P) Vent 4 
Check Relief.

Shutoff, Shuttle 4 Special Valves
Janco Corp 3111 Winona Ave Burbank 

Calif—J T Peterson—TH 8-5792 
(a) Switches. Shunts, Resistors

Javex P J fUa 646 Redlands Calif—C J 
Reimuller— PY 3-5752 (p) Elec­
tronic Accessories. Electrical Items

Jefferson Electronic Products Corp 322 
State St Santa Barbara Calif—A K 
Sedgwick—WO 5-8505 (p) Ampli­
fiers (audio 4 DC) (a) Guided Mis­
sile Packares

△Jennings Raffia Mfg Corp 970 Mc­
Laughlin An San - - —Jose 8 Calif—
Don F Hamm—CY 2-4025 (p) Vac­
uum Capacitors. Vacuum Transfer 
Relays. Vacuum Switches (a) Vac­
uum Transfer Relays, Capacitors

Jet Electronics Corp 4426 San Fernando 
Rd Glendale 4 Calif—Jiame Balugo 
—CI 1-2689 (p A a) Deflection 
Yokes. Deflection Components, Trans­
formers

Jonathan Mfg Co 1234 E Ash St Fuller­
ton Calif—John Meyer

Johnson-Williams Inc Box 307 Station A 
Palo Alto 15 Calif—P L Williams 
—DA 3-4131 (p) Combustible Gas 
Indicators A Alarms, Odor Indicators 
(a) Icing-Severity Indicators

Jones Electronics Hiram 2313 W Olive 
Ave Burbank Calif—R W Snell— 
TH 8-6685 (p) Terminals. Insulat-
•ng Material. Electronic Hardware
(a) Test Jacks. Feed Throws, Stand 
Offs

•Jordan Electronics Inc 3025 W Mission 
Rd Alhambra Calif—J M Bell—CU
3-6425 
Timers.

(p) Monitoring Systems (a) 
Interrupters

K
Kaar Eng'g Corp 2995 Middlefield Rd

Palo Alto Calif—N C Helwig— DA 
6-5050 (p) Radiotelephones. Trans­
mitters 4 Receivers (a) VHF Trans­
mitters. Compass Locator Transmit-

Kahl Scientific Instrument Corp Pvi 1166 
El Cajon Calif—Joseph Kahl—HI 4-
SB44 (a) Thermostats. 
Thermometers

Switches,

Kaiser Aircraft 4 Electronics Div Kaiser 
Industries West Coast Electronics 
Lab 850 San Antonio Rd P 0 Boa 
275 Station A Palo Alto Calif— 
C K Perkins—YO 7-7267 (p It a) 
Thin Cathode-Ray Tubes. Electronic 
Contact Analog Dispiry (p) 3-Di­
mensional Map Mold Milling Ma­
chines

Kalbfell Electronic 3434 Midway Dr San 
Diego 10 Calif—Mary Lou Kane— 
AC 3-7156 Consulting & Research

Kartron 7*82 Kartron Place Huntington 
Beach Calif—Tom B Linton—(p) 
Shorted Turn Indicator

Kaynar Mfg Co Inc 7875 Telegraph Rd 
Rivera Calif—R H Randall—LU 9- 
3271 (p 4 a) Nuts (A/C It Mis­
sile)

△*Kearfott Co Inc Western Div 253 N 
Vinedo Ave Pasadena 8 Calif—Wil­
liam R Cummings—SY 5-7271 (p) 
Floated Gyros. 2-Axis Pendulous Ac­
celerometers. Inertial Platforms (a) 
Gyros, Synchros. Servo Motors

△*Kearfott Co Inc Microwave Div 14844 
Oxnard St Van Nuys Calif—J L 
Quinta—ST 6-1760 (p 4 a) Micro- 
am Components Systems. Microwave 
Antennas, Radar Test Equipment

Kelvin Electric Co 5907 Noble Ave Van 
Nuys Calif—Kenneth T Eckardt—ST 
3-2666 (p 4 a) Precision Wire 
Wound Resistors, Ratio Networks

△ Key Enterprises 15131 Gilmore St Van 
Nuys Calif—Winston Key

K-F Development Co 2606 Spring St 
Redwood City Calif—Paul Keeler— 
EM 8-5670 (p 4 a) Precision Wire 
Wound Resistor, Potentiometers

Kibbey Instrument Co P 0 Box 50 
Perkins Calif—Mead B Kibbey—GL 
1-6571 (p) Uni Chassis Electronic 
Breadboard Kits, instrument Leads 
4 Fittings (a) Chassis Hardware 
Items

Killsman Instrument Corp Standard Coil 
Products Sub 715 Sonora An Glen­
dale Calif—C J Adolph—CH 5-1191

Transducers, Test(a) Synchros, 
Equipment

Kinetics Corp 410 S Cedros Ave Solana 
Beach Calif—W J Bossert—SK 5- 
1181 (p 4 a) Power Changeover 
Switches. Static Inverters, Static 
(transistorized) Commutators

King Research 4 Development Co 1740 
University Ave Berkeley 3 Calif— 
V J King—TH 5-4409 (p) Single 
Crystal Growth Apparatus 4 Con­
trols. Precision Temperature Con­
trolled Cavity Ovens. XI 4 Small 
Component Ovens (a) Custom XL 
Growing Service. Precision Tempera­
ture Controls

△ Kingsley Stamping Machine Co Elec 
Ironies Div RSO Cahuenga Blvd Hol­
lywood Calif

△KIN TEL Div Cohu Electronics Inc 
5725 Kearny Villa Rd Box 623 
San Diego 12 Calif—Henry J Pan­
nell—BR 7-6700 (p 4 a) Digital 
Instruments. DC Amplifiers (p) In­
dustrial Television Equipment (a) 
Accelerometers 4 Pressure Transduc-

△Kittleson Co 416 N La Brea Ave Los 
Angeles 36 Calif—Peg Reed

Knopp Inc 1307 66th St Oakland 8

K

Calif— Henry N Muller—OL 3-1661 
(p) Electrical Standardizing Equip­
ment. Plate A Filament Transform­
ers. Phase Shifters (a) Transform­
ers. Electrical Testing Equipment

R F Corp 6006 W Washington Blvd 
Culver City Calif — Thurman D 
Brooms—TE 0-6955 (p 4 a) Cath­
ode Ray Tubes

Kwikheat Mfg Co 3732 San Fernando Rd 
Glendale 4 Calif—E E Wachter—CH 
5-2376 (p) Soldering Irons

Lambda-Pacific Eng'g Co 14725 Arminta 
St Van Nuys Calif—L W Mallach— 
ST 3-2400 (a) Microwave Links

LaMoree C D 2433 Birkdale Ave Los An­
geles 31 Calif—Ben E Ley—CA 5- 
5666 (p) Engraving. Insulating Com­
pounds

Lance Antenna Mfg Co 1802 1st St San 
Fernando Calif—Milton Mann—EM 
1-8645 (p) Antennas. Cable 4 Cabl* 
Assemblies. Geiger Counters

Land-Air Inc Instrument A Electronic Div 
2133 Adams Ave San Leandro Calif 
—B Pat Moore—LO 9-5841 (p) 
Gamma Intensity Timer Recorders. 
Sub-Miniature Receivers, Tritium 
Sniffers (a) Sub-Miniature Receiv­
ers. Airborne Engine Analyiers, Min­
iature Airborne Receivers

Lansing Sound Inc James B 3249 Casitas 
Ave Los Angeles W Calif—W H 
Thomas—NO 3-3218 (p) Speaker 
Baffles Acoustical Lenses. Speakers

Larson Electronic Glass P ' Bex 371 
2426 El Camino Real Redwood City 
Calif—J Palmer Larson—EM 8-7228 
<p) Metal to Glass Seals

△Leach Corp Inlet Div 4441 S Santa Fe 
Ave Los Angeles 58 Calif—George 
Mayhew—LU 3-4771 (p 4 a) MG 
Sets, Power Supplies, Magnetic Am­
plifiers

△Leach Corp Leach Relay Div 5915 Ava­
lon Blvd Los Angeles 3 Calif—R P 
McAlister—AD 2-8221 (p 4 a) 
Relays

Lear Inc 3171 S Bundy Dr Santa Monica 
Calif—R M Mock—EX 8-6211 (p) 
Amplifiers, Antennas (a) Communi­
cation Systems. Control Equipment, 
Direction Finders

Lee Electric 4 Mfg Co 2806 Clearwater 
St Los Angeles 39 Calif—L V Law­
head Jr—NO 3-1295 (p 4 a) Mag­
netic Amplifiers. Cable Assemblies

Lenkurt Electric Co 1105 County Rd 
San Carlos Calif—Frank H Russell 
—LY 1-8461 (p) Carrier Telephone, 
4 Microwave Radio Equipment, Car­
rier Telegraph Equipment

△Lerco Electronics Inc 501 S Varney St 
Burbank Calif—Hugh P Moore—VI 
9-5556 (p 4 a) Terminals. Elec­
tronic Hardware. Terminal Boards

Leupold 4 Stevens Instruments Inc 4445 
N E Glisan St Portland 13 Ore— 
R J Stevens—BE 4-7423 (p) Tele­
marks. Water Level 4 Precipitation 
Recorders

△Levinthal Electronic Products 3180 
Hanover St Palo Alto Calif—A J 
Morris—DA 6-1640 (p 4 a) Micro­
wave Transmitters. Modulators

Lewis 4 Kaufman 17320 El Rancho An 
Los Gatos Calif—J Kaufman—EL 4- 
3540 (p) Rectifiers tr Rectifier 
Tubes. Special Purpose 4 Transmit­
ting Tubes, Tube Parts

△Librascope Inc Commercial Div 133 E 
Santa Anita Ave Burbank Calif— 
R E Hastings—VI 9-3151 (p) Am­
plifiers, Printed Circuits. Computers

△•Librascope Inc 808 Western Ave Glen­
dale Calif—K J Slee—CH 5-7511 
(p 4 a) Analog 4 Digital Computers

△Ling Electronics Inc 9937 W Jefferson 
Blvd Culver City Calif — Ernest 
Thornton—TE 0-7711 (p) Elec­
tronically Driven Vibration Systems, 
Closed Circuit Television Systems, 
Power Vacuum Tubes 4 Capacitors

△Ling Systems Inc 11949 Vose St N 
Hollywood Calif—F W Bailey—PO 
5-9041 (p) Microwave Relay Sys­
tems. Cable 4 Harness Assemblies. 
Ground Station Telemetering Systems 
(a) Bulk Head Feed Thru Assem­
blies. Cable 4 Harness Assemblies, 
Closed Circuit Television

Linlar Inc 4101 San Fernando Rd Glen­
dale 4 Calif—S H Ise—CH 5-5111 
(p) Headsets. Speakers. Microphones 
(a) Transformers, Amplifiers. Adap­
tors

Lipps Engineering Edwin A 1511 Colo­
rado Ave Santa Monica Calif—Ed­
win A Lipps—EX 3-0449 (p 4 a) 
Custom Micro-magnetic Instruments, 
Single 4 Multi-channel Magnetic 
Tape Recording Heads, Magnetic 
Test Equipment

Litton Eng'g Labs P r Box 949 Grass 
Valley Calif—F L Towne—1730 (p) 
Glassworking Lathes. Vacuum Equip­
ment. Vacuum Tube Mfg Equipment

△Litton Industries-Electronic Display Lab 
1476 66th St Emeryville Calif—A C 
Cooley—OL 8-3831 (p 4 a) Cath­
ode-Ray Tubes 4 Related Apparatus

△Litton Industries of Calif 336 N Foot­
hill Rd Beverly Hills Calif—C B 
Thornton—CR 4-7411 (p) Printed 
Circuits. Components. Waveguides (a) 
Computers. Communication Systems, 
Radar Systems

△Litton Industries Components Div 5873 
Rodeo Rd Los Angeles 16 Calif— 
H J Gray—VE 7-1228 (p) Terminal
Boards. Printed Circuits (a) 
cisión Potentiometers, Ferrite 
lators. Rotary Joints

△Litton Industries Electron Tube

Pre- 
Iso-

Div
960 Industrial Rd San Carlos Calif— 
E L Rogers—LY 1-0321 (p 4 a) 
Magnetrons. Klystron, Carcinotrons

Lockheed Missile Systems Div 7701 
Woodley An Van Nuys Calif—Reed

Lawton—ST 6-4210 (a) Missile 
Systems

Loge Sound Engineers J M 2171 W Wash­
ington Blvd Los Angeles 18 Calif— 
J M Loge—RE 4-9178 (p) Intercom 
Systems

Luther Electronic Mfg Co 5728 W Wash­
ington Blvd Los Angeles 16 Calif— 
C L Johnson—WE 9-5826 (a) Pulse 
Forming Networks

•Luzo Lamp Corp 464 Bryant St San
Bergen—SU 

Bench Work
Francisco Calif—M E 
1-3168 (a) Assembly 
Lamp

Lynch Carrier Systems Inc 
St San Francisco Calif-

695 Bryant 
—E B Stone

—EX 7-1471 (p) Carrier Telephone 
4 Telegraph Systems, Data Trans­
mission Equipment. Filter, Repeat 
Coils, 4 Balance Network

Lyon Rural Electric Co 2075 Moore St 
San Diego 12 Calif—Jim Lyon—CY 
5-4625 (p 4 a) Solderer 4 Heater 
for Mfrs. Wire Stripper

M
McCormick Selph Associates Hollister Air­

port Hollister Calif—Frank B Pol­
lard—ME 7-3731 (p> Gas Gener­
ators. Explosive Bolts, Pressure Cart­
ridges, (Igniters 4 Initiators)

McKenna Labs 2503 Main St Santa Mon­
ica Calif—A G McKenna—EX 9- 
8846 (p 4 a) Ultrasonic Equipment

MacDonald 4 Co 1324 Ethel St Glendale 
7 Calif—D G MacDonald—CI 1-6481 
(p) Sleeving Cutter, Plug Holder, 
Wire Strippers

MacKenzie Electronics Inc 145 W Hazel 
St Inglewood 3 Calif—Nat Natlez Jr 
—OR 8-9335 (p 4 a) Magnetic 
Tape Automatic Devices, Selective 
Program Repeaters. Automatic Tele­
phone Answering Sets

Magna Electronics Co 9810 Anza Ave 
Inglewood Calif—F Roy Chilton— 
OR 8-5675 (P) Amplifiers

Magnasync Mfg Co Ltd 5546 Satsuma 
Ave N Hollywood Calif—Howard V 
Auchstetter—PO 6-1692 (p) Mag­
netic Film 4 Instrumentation Re­
corders, Audio Amplifiers

Magne Tec Corp 11785 W Olympic Blvd 
Los Angeles 64 Calif—Vern Johnson 
—GR 9-2257 (p) Bobbins (coil 
windings)

△Magnetic Amplifiers Inc 136 Washing­
ton St El Segundo Calif—Morris 
Beard

Magnetic Circuit Elements, Inc.. 3722 
Park PI Montrose Calif—John S 
Conklin—CtT 8-4040 (p) Ultra 
Stable DC Magnetic Amplifier, In­
strument Sensors (Frequency 4 Volt- 
age) (a) Magnetic Amplifiers. Preci­
sion Transformers

△Magnetic Research Corp 3160 W El 
Segundo Blvd Hawthorne Calif—John 
A Charlesworth

Magnuson Enoineers Inc 509 Emory St 
San Jose 10 Calif—T J Smith— 
CY 2-3657 (p 4 a) Rotary Solenoid 
(p) Color Instrument, Liquid Dis­
penser

△Majestic Electronics Inc 9530 W Jeffer­
son Blvd Culver City Calif—Lee 
Cowan

Marco Industries Co 207 S Helena St 
Anaheim Calif—W W Bowles—KE 
5-6037 (p) Warning Systems, An­
nunciator Panels (a) Aircraft Indi­
cator Lights. Flexible Conduit As­
semblies

Masterite Ind Inc 835 W Olive St Ingle­
wood 1 Calif—Terry Wolfenden— 
OR 1-3868 (p 4 a) Electronic Con­
tacts 4 Pins, Wire Forms

△Master Mobile Mounts Inc 1306 Bond 
St Los Angeles 15 Calif—J J Gold­
farb—RI 7-0638 (p) Mobile Radio 
Communication Equipment

△Menlo Park Eng'g 721 Hamilton Ave 
Menlo Park Calif—Harold W Har­
rison—DA 6-9080 (p 4 a) Power 
Supplies. Microwave Sweep Genera­
tors, Traveling Wave Tube 4 Back­
ward Wave Oscillator Solenoids

△Meridian Metalcraft Inc 8739 S Miller­
grove Dr Whittier Calif—C W Peter­
son—RA 3-1508 (a) Microwave 
Sub-Systems. Rigid Waveguide Com­
ponents. Microwave Connecting Links
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ONLY KIN TEL
DIGITAL VOLTMETERS

GIVE YOU ALL
THESE ADVANTAGES

AND FOR ONLY
$2100

AutOi

Reference Voltag
Dimensioni

A Division of Cohu Electronics Inc
Represented by NEELY ENTERPRISES in California, Arizona, Nevada A New Mexico

110 Circle 5 on Inquiry Card page 97

i. single-plane readout: kin tel digital voltmeters employ a 
simple projection system to present numbers on a readable single 
plane...no superimposed outlines of “off” digits...reduced possibility 
of error. Standard lamps give 7000 to 8000 hours of life, compared 
with 100 to 200 hours for ordinary readouts.

5 NATIONWIDE APPLICATION ENGINEERING FACILITIES: KIN TEL 
has engineering representatives in every major city. An experienced 
staff of over 200 field engineers is always immediately available to 
help solve your application problems, provide technical data, or pre­
pare a detailed proposal. Factory level service is available in all areas.

Write today for descriptive literature 
or demonstration. 5726 Kearney Villa Road 

San Diego 11. California

ELECTRONIC INDUSTRIES • August 1959

Input Impedance
Output Visual

4. manufacturing experience: kin tel has manufactured over 
10,000 “standard cell accuracy” DC instruments on a true production 
line basis. Only by this method, by years of repeated manufacturing 
experience, by an over-all awareness of the accuracies and tolerances 
involved, is it possible to guarantee consistent accuracy and reliabil 
ity...to assure real value for every dollar you invest.

Weight
Price

Accuracy C C 
Counting Rate

6 DESIDERATE SPECIFICATIONS
Display four (4 ¿i¿it with automatic pelar

2. COMPLETE LINE OF ACCESSORIES-SPECIAL SYSTEMS: Versa 
tile “digital building blocks” permit measurement of AC, ohms, ratios 
of AC and DC, automatic scanning of multiple inputs. Preamplifiers 
increase digital voltmeter sensitivity to 1 microvolt DC, 10 microvolts 
AC. Buffers permit driving typewriters, tape punches and printers. 
kin tel’s Special Products Department can design and manufacture 
digital instruments to meet your special requirements ... complete 
digital systems for data logging, missile checkout and automatic 
production line testing.

3. advanced circuit design: Transistors employed where they 
contribute to performance and reliability... relay drive coils energized 
with DC as in telephone type service to provide long, trouble-free 
operation...automatic, continuous standard cell calibration. No elec­
tronic circuitry in readout allows easy remote mounting. Sensitivity 
control permits stable reading of noisy signals.



1958 Directory of Western Electronic ManufacturersMetal Fab Co 12321 Branford St Pa- 
coima Calif—T R Kirkman—EM 6­
8700 (p) Instrument Cases A Cabi­
nets. Precision Metal Work

Metzner Eng'g Corp 1041 N Sycamore 
Ara Los Angeles 38 Calif—Will A 
Connelly—Ho 2-2353 (p) Turn­
tables, Tape Deck

Mica Corp 4031 Elenda St Culver City 
Calif—M B Grossman—TE 0-6861 
(p A a) Copper Clad Epoxy Glass 
Laminates

△ Microdot Inc 220 Pasadena Ave 8 
Pasadena Calif—W F Cox—FY 1­
1146 (o A a) Microminiature Coaxial 
Connectors A Cables

Microfiect Co 2300 S 25th St Salem Ore 
—G F Kreitzberg—EM 2-3562 (p) 
Passive Repeaters

△Micro Gee Products Inc 6319 W Slau- 
son Ara Culver City Calif—B J Los­
mandy—EX 1-1716 (p) Single De­
gree A 2-Degree Simulation Tables 
(a) Signal Simulators

Microwave Eng'g Labs Inc 943 Industrial 
Ave Palo Alto Calif—Perry H Var­
tanian—YO 7-6958 (p) Microwave 
Receivers. Microwave Components, 
Radiometers A Radiometer Compo­
nents (a) Microwave Ferrite Isola­
tors A Switches

△Miller Co J W 5917 S Mam St Los 
Angeles 3 Calif—J W Miller—AD 
3-4294 (p) Filters, Capacitors, 
Transformers

△Miller Dial A Name Plate Co 4400 N 
Temple City Bhd El Monte Calif— 
H R Egender—GI 4-4555 (p) 
Nameplates A Dials. Electronic Pan­
els. Fotofoil (a) Panels Nameplate*

Miller Instrument Co Inc 165 E Lincoln 
Ara Escondido Calif—K E Miller— 
8H 5-4731 (p A a) Indicators. 
Electrical Measuring Instruments

Miller-Robinson Co 7007 Avalon Blvd Los 
Angeles 3 Calif—James V Robinson 
—PL 2-6141 (p A a) Pressure 
Switches

Milli-Switch Corp 1742 Berkeley St Santa 
Monica Calif—A A Allen—EX 4­
1733 (p A a) Snap Action A Toggle 
Switches

•Mtncom Oh Minnesota Mining A Mfg 
Co 2049 8 Barrington Av* Los An­
geles 25 Calif—Robert J Brown 
BR 2-8692 (p A a) Magnetic In­
strumentation Tape A Instrumenta­
tion Tap* Recorder»

△Minn-Honeywell Regulator Co Micro­
Switch Oi* 6620 Telegraph Rd Los 
Angele* Calif (p) Switches, Semi­
Conductors, Instruments

△Minnesota Mining A Mfg Co 6023 S 
Garfield Ave Lns Angeles 22 Calif— 
M D Benson

Modem Industrie* Inc 5755 Camille Are 
Culver City Calif—C D Slate«—TE 
0-2020 (p A a) Transistorized Power 
Conversion, Unit* Regulated, Power 
Supplies

△Muturola Semiconductor Div 5005 E 
McDowell Rd Phoenix Ariz—H Steven 
Berek—BR 5-4411 (a) Germanium 
Power. Audio, RFA Switching 
Transistors, Silicon Rectifiers, Zener 
Diodes

Mullenbach Div Electric Machinery Mfg 
Co 2100 E 27th St Los Angeles 
Calif—R H Olson—LU 2-5331 (p) 
Control Equipment, Panels, Relays

Mystik Tape Products 3730 Tyburn St 
Los Angeles Calif

N
Nacimo Products 2300 National Ave Na­

tional City Calif—W Don Howell— 
GR 7-4420 (p A a) Platinun Film
Temperature Transducers, Digitai

•NYT Electronics Inc 2979 N intarlo St 
Burbank Calif—R I Hyder—VI 9
2414 (p A a) Inductive Devices, 
Power Supply Modules, R F C;="
nents

Conno*

Olympic Plastics Co Ine 3471
Cienega Bhd Los Angeles 16 Calif—

Moisture Register 
8t Alhambra 
CU 3-31443

Co 1510 W Chestnut 
Calif—R j McLean—

---- (p) Moisture Testing 
Instruments (a) Radome Moisture
Register 

Mole-Richardson Co 937 V Sycamore Are
Hollywood Calif—Warren K
Parker—01 4-3660 (p) Specialized 
Lighting Equipment

△Monitor Products Co 815 Fremont Are 
S Pasadena Calif—John W Blashr— 
RY 1-1174 (p) Quartz Frequency 
Control Crystals. Crystals Ovens

Moore Associates Inc 2600 Spring St 
Redwood City Calif—J B Bullock— 
EM 9-0204 (p A a) Amplifiers 
(D-C), Converters (analog to digi­
tal)

Moran Instruments Corp 170 E Orang* 
Grow Are Pasadena Calif—H E
Ohanian—SY 6-7158 (p) Electronic 
Distance Measuring Equipment. Labo­
ratory Calibrators. Analog to Digital 
Converters (a) Airborne Analog A 
Airborne Synchro Digitizers, Elec­
tronic Distance Measuring Equip­
ment

Morrow Radio Mfg Co 2794 Market St 
h E Salem Ore—Fred J Hart—EM 
3-6952 (p) Amateur Transmitters A 
Receivers. Power Supplies, Commer­
cial Transmitters A Receivers

△Moseley Co F L 409 N Fair Oaks Ate 
Pasadena Calif—G G Swendson—RY 
1-0208 (p) X-Y Recorders. Recorder 
Accessories. Electronic (servo-type) 
DC Millivoltmeters

Motorola Inc 8IKI Indiana Ave Riverside 
Calif—John F Byrne—OV 9-3141 
(p) Radar Systems (a) Electronic 
Countermeasures

Tachometers. AC/DC Converters 
Nadar Mfg Co 2661 S Myrtle Are Mon­

rovia Calif—J N Chambers—RY 1­
6132 (p A •) Semi-Conductor Ap­
pliances. Transistorized Power Sup­
ply, Digital Counters 

harmco Resins A Coatings Co 600 Vic­
toria St Costa Mesa Calif—D S Mag­
lione— U 8-1144 (a) Structural Ad­
hesives, Laminating Material, Resins 
A Putties

National Aircraft Corp Electronics On 
3411 Tulare Are Burbank Calif (p) 
Amplifiers. Filters, Power Supplies

•National Cash Register Co Electronics 
Div 1401 E El Segundo Bhd Haw­
thorne Calif—R M Walck—PL 7­
1811 (a L a) tHoifal Computer 
Systems

Nat l Electronics Corp 11815 Vos* St N 
Hollywood Calif—Robert Sherwood— 
PO 5-7168 (p) Transformers, Ca­
pacitors, Transistor-Diode Oven* (a) 
Thermal Heaters A Blankets

Neff Instrument Corp 2211 E Foothill 
Bhd PaudMu Calif—D B Schneider 
RY 1-5121 (p A a) OC Amplifier* 
A Power Supplies

Nelson Vacuum Pump Co 2133 4th St 
Berkeley 10 Calif—0 B Webb—AS 
3-2277 (p A a) High Vacuum 
Pumps (p) Vacuum Components

Nemeth Inc 2223 8 Carmelina Are Lo* 
Angeles 64 Calif—Ruth Dorff—GR 
SS2ÜJ (p) Air-borne Missile Con­
trol Equipment (p) Photographic In­
terpretation Equipment

△Network Electronics Corp 14806 Ox­
nard St Van Nuys Calif—H J Mock 
—ST 5-8805 (p) Relay Lines Gen­
orators. Transformers

Newcomb Audio Products Co 6824 Lex­
ington Are Hollywood 38 Calif—M 
Williamson—H(' 9-5381 (p) Tran­
scription Player* A Phonographs, 
Audio Amplifiers, Hi Fi Amplifier* 
A Tuners

△Non-Linear Systems Inc Del M>- Air­
port Del Mar Calif—Don Fairchild* 
—SK 5-1134 (p) Digital Voltme­
ters. Ohmmeters A Ratiometers. Os­
cillogram Trace Reader Computer, 
Precision Wire-Wound Resistors

Norden-Ketay Corp Western Di* 13210 
Crenshaw Bhd Gardena Calif—A 
Raines—OR 7121 (p) Amplifiers. 
Control Systems, Resolvers (a) 
Servos. Synchros

Norgren-Stemac Inc 5400 S Delaware St 
Littleton Colo—E I McKanna—PY 
4-4271 (p A a) Name Plates

Autonetics Div North American Aviation 
Inc 9150 E Imperial Hwy Downey 
Calif—Kearme Anderson—LU 3-6111 
(p) Computers. Numerical Control 
Systems (a) Inertial Navigational 
Flight Control A Fire Control Sys­
tems

North American Instruments Inc 2420 N 
Lake St Altadena Calif—E Bollay— 
SY 8-9111 (p A a) Airborne Gui­
dance A Control Systems A Compo­
nents, Test A Check-Out Equipment, 
Computing Equipment

△Nortronics Div Northrup Aircraft Inc 
222 N Prairie Hawthorne Calif— 
R Sullaringer—OR 8-9111 (p) Au­
tomatic Guidance A Control Systems 
(p A a) Navigational Star Trackers. 
Digital Computers. Airborne A 
Ground Bases (a) Automatic Navi­
gation Systems

Nucleonic Products Co 1601 Grande Vista 
Av* Los Angeles 23 Calif—A J Jolies 
AN 2-1187 (p) Photo A Germanium 
Diodes. Electrolytic Capacitors, Re­
sistors

•Nylok Corp 133 Penn St El Segundo 
Calif—B B Steele—EA 2-5772 (p 
A a) Self-Locking Fasteners

H M Rome—TE 0-1121 (p) Elec­
trical Terminal Strips, Instrument 
Carrying Cases, Polyvials ter Packag­
ing of Small Parts (a) Custom 
Molding

Omega Instrument Co 103 E Altadena 
Dr Altadena Calif—H Rutishauser— 
SY 4-8814 (p) Pressure Sensors, 
Accelerometers, Displacement Gauges 
(a) Machmeter, Telemeter Systems

△Optical Coating Lab 1035 Sebatopol Rd 
Santa Rosa Calif—(a) Infra-red In­
terference Filters

△Optron Corp 3526 State St Santa Bar­
bara Calif—G A Hotham—WO 5­
8140 (p A a) Vibration Pick-ups, 
Optical Displacement Followers Mi­
crowave Vibration Pick-Ups

Orbirtan Co Inc Route 1 Bax 635
Lakeside Calif—R J Price—HI 3-
6832 (p) Pulse Delay 
Delay Lines

△Oregon Electronic Mfg Co 
6th Ara Portland 14 
Lawson—BE 6-9292 (p) 
plies

Generators,

2105 S E

Power Sup-

Organir Development Corp (Spectra-Strip 
Div) 10052 Larson Ave Garden 
Grove Calif—John Ford—JE 7-4530 
(p) Spectra-Strip Flat Cables, Low 
Capacitance Cables, Liquid Vinyl Ad­
hesives (a) High A Low Tempera­
ture Cables, Test A Instrumentation 
Cables, Retractable Cables

△Osborne Electronic Corp 712 8E Haw­
thorne Blvd Portland 14 Ore—Bill 
Capps—BE 2-0161 (p) Light Dim­
mers, Precision Ratio Transformers, 
Saturable Reactors (a) Transform­
ers, Potentiometers, Light Dimmers

△Oster Mfg Co John 1 Main St Racine 
Wise—E Wojcile—ME 7-4445 (p)

Transistorized Servo Amplifiers, 
(a) Servos, Synches

△Owen Labs Inc 55 Beacon PI Pasadena 
Calif—Russell E Quackenbush—RY 
1-6901 (p) Strain Gage Instrumen­
tation. Prwer Supplies. Voltage 
Standards (a) Power Supplies—DC

F

(p) Multiverters, Dual i'ultrators. 
Custom DC Power Supply (a) In­
tegrated Electronics Packate, Missile 
Ground Support, Digital Computers

Palmei Inc M V 4108 N W Fruit Valley 
Rd Vancouver Wash—Martin Palmer 
—OX 3-0590 (p) Telephone Switch­
boards

△Palo Alto Eng'g Co 620 Page Mill 
Rd Palo Alto Calif—W N Eldred— 
DA 5-3251 (p) Chokes, Terminals, 
Transferee". „

Palomar Research A rsielopmrit 135 S 
Kalmia Escondido Calif—Wm F Col­
lison—SH 5-7432 (p 4 a) Cabinets, 
Chassis, Circuits (plug-in)

Park* Electronics Corp 12311 Bothell 
Way Seattle 55 Wash—Henry Francis 
Park»—EM 3-6190 (p) Maisturom- 
eters, Electrotimers (a) Solenoids A 
Relays

PAR Products Corp 602 Cotorzdc Are 
Santa Monica Calif—C R Hallowell 
—EX 4-4219 (p) Optical Read 
Heads. Vector Cardiograph Recor* 
ing Cameras. Motors (a) Airplane 
Take-off A Landing Simulators, Op­
tical Components, Test Equipment

Parsons Co Ralph M Electronics Di* 151 
S DeLacey Ave Pasadena Calif—Ed­
son C Lee—RY 1-0461 (p) Decom­
mutation Stations, Electronic Miss 
! ¡stance Indicator Systems, FM 
Crystal-Stabilized Telemetry Trans 
mitter (a) Miss Distance Indicator 
Systems; FM Crystal-Stabilized Tele­
metry Transmitter, Specialized Air­
borne Transmitter

△PCA Electronics Inc 16799 Schaenborn 
St Sepulveda Calif—C C Rubin—EM 
2-0761 (a) Pulse Transformers

Pace Eng'g Co 6914 Beck Ara N Holly­
wood Calif—B Helfand—PO 5-0453 
(p) OC Power Supplies

△Pacific Automation Products 1000 Air 
Way Glendale 1 Calif—F G Jameson 
—CH 5-6871 (p) Special Cables

Pacific Electricord Co 3217 Exposition 
PI Los Angeles 18 Calif—Kurt 
Michael—AX 3-7205 (p A a) Cable 
Assemblies. Cables (all kinds)

Pacific Electro-Kinetics 329 S Vermont 
Ave P 0 Box 723 Glendora Calif- 
David J Ryan—Eb 5-3737 (p A a) 
A C Trandueers

Pacific Mercury Television Mfg Corp 8345 
Hayvenhurst Am Sepulveda Calif— 
J Benaron—EM 2-3131 (p) TV Re­
ceivers (a) Glide Slope Receivers, 
Cable Hamess Assemblies A Ground 
Test Equipment

Pacific Relays Inc 12027 Vose St N 
Hollywood Calif—N F Lee—ST 7 
0209 (p) Time Delays (a) Relays

Pacific Scientific Co 6280 Chalet Dr Bell 
Gardens Calif—A W Reichel—LU 3­
1121 (p A a) Accelerometers, Po­
tentiometers. Gyros

△Pacific Semi-Conductors Inc 10451 W 
Jefferson Blvd Culver City Calif— 
H Q North—VE 9-2341 (p) Diodes 
A transistors

Pacific Technical Co 2047 Sawtelle Bhd 
Los Angeles 25 Calif—Harvey F 
Glässner—GR 7-0455 (p) Custom 
Medical Electronics (a) 2-Phase AC 
Power Supply

Pacific Transducer Corp 11836 W Pico 
Bhd Los Angeles 64 Calif—GR 8­
1134 (p) Audio Sweep Frequency 
Generators

Packard-Bell Computer Corp 1905 Arma- 
cost Ave Los Angeles 25 Calif- 
Vincent A van Praag—GR 3-8667 
(p 4 a) Computers

△Packard-Bell Electronics Corp 12333 
W Olympic Bhd Los Angeles 64 
Calif—David M Knox—BR 2-2171

Pearson Electronics 707 Urban Lane
Palo Alto Calif—Paul A Pearson— 
DA 5-3147 (p) Pulse Transformers 

Pedersen Electronics 3667-a Mt Diablo
Bhd Lafayetf* Calif—S R Pedersen— 
AT 3-3434 (p A a) Amplifiers 
(audio, power, servo)

Peerless Electrical Products 6920 McKin­
ley Ara Lo* Angeles Calif—B J Car­
rington—PL 8-4175 (c A a) Trans­
» armer*

Peerless Electronic* Inr 5338 Alhambra 
Av* Los Angeles Calif—Robert Mon­
roe—CA 1-5196 (p A a) Clamps. 
Electronic Component Parts

△Perkin Eng'g Corp 3*5 Kansas St El 
Segundc Calif—G W Mouse!—OR 8­
7215 (o A a) Magnetic Amplifier*. 
Toroidal Coils

△Perlmuth Electronic Associates 2419 S 
Grand Ave Lo* Angeles 7 Calif— 
J J Perlmuth—RI 7-4321 (p) Elec­
tronic Tubes, Transistors, Semi-Con­
ductor Diode*, Transducer* A Ac­
celerometers, Variable A Fixed Re­
sistors A Potentiometers

Peimofiux Products Co 4101 San Fer. 
nando Rd Glendale 4 Calif—8 H Ise 
—CH 5-5511 (p) Headsets, Speak­
ers. Microphones (a) Transformer*. 
Amplifiers, Adaptors

△Penta Lab* Inc 312 N Napal St Santa 
Barbara Calif—R P Leonard—WO 
5-4581 (p A a) Power Tubes. Hy­
drogen Thryantrons, Vacuum Switches 

△Perkin Eng'g Corp 345 Kansas St El 
Segundo Calif—Geo W Mouse!—EA 
2-1375 (p A a) DC Power Supplies, 
AC Lon* Voltag« Regulator*. Tran­
sistorized Inverters 4 Converters

Pflieger Co R L 1652 Laurel 8t San 
Carlo* Calif—R F Pfiieger

△Phoastron Instrument A Electronic Co 
151 Paudens A» S Pasadena Calif 
—W A Beswick—CL 5-1471 (p) 
Panel Instruments, Aircraft Type Re­
lays. Sensitive Miniature Relays

•Photo Chemical Products of Calif 1715 
Berkeley St Santa Monica Calif— 
H G Renaud—EX 5-0919 (p A a) 
Finishing A Permanent Marking of 
Aircraft A Electronic Instruments

△Photocon Research Products 421 N 
Altadena Dr Pasadiwa Calif—P C 
Ganzell—SY 2-4131 (p A a) Mea­
suring Equipment Counters A Test 
Equipment

△Pioneer Electronics Corp 2235 C Car­
melina Los Angeles 64 Calif—Z 
Goodman—BR 2-8053 (p) Cathode­
Ray Picture Tubes. High Vacuum 
Switches. Glass Technology (a) High 
Vacuum Switches, Radar Tubes

Plummer Mfg Co W A 752 S S»" Pedro 
St Lo* Angeles 14 Calif—Lee T 
Ludwig—MA 4-0831 (p) Equipment 
Bags A Covers, Instrument Corers, 
Electrician Tool Bags (a) Padded 
Covers A Insulators, Shock Pads, 
Asbestos Sewn Items
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WORK

transistorized amplifiers.

PORTABLE INDICATORS FOR STRAIN, ETC.

Represented by NEELY ENTERPRISES in California, Arizona, Nevada & New Mexico

ELECTRONIC INDUSTRIESCircle 6 on Inquiry Card page 97

Fer complete data call year local Sanborn Engineering 
Representative er write the Industrial Division in Waltham,

Compact "BB” wrwa direct writer* 
use 7* high plug in preamplifiers in 
modules of up to eight and “350" 
flush front recorder package with

"150 series" 6-, 8-channel consoles in 46W' high mobile cabinet Dual­
Channel Amplifiers have selectable sensitivity from 0.01 to 10 volts/div . 
internal calibration ? volts *1% freq, response fiat to 20 cps Optional 
Programmer sequences system operation in 20 steps, including recorder 
turn on, calibration, computer OC level reading, reeprding tor pre set 
time, turn-off and reset.

Permits convenient, variable speed editing and study of 
Sanborn charts and other types up to 16’ wide. 200 ft long. 
Single control for direction. poser speeds (15’1» lOO'/min). 
Transparent cursor slides left or right, adjust* for accurate 
alignment with coordinates.

power supply; features velocity feed­
back galvanometer damping, linear­
ity 0 • div over entire M divisions, 
9 chart speeds from 0 25 Io 100 
mm/sec controlled by electric push­
buttons. inkless recordings on Per- 
maps*« charts. Available preamp* 
include Servo Monitor (demodulator) 
and DC Coupling Carrier. Chopper 
Stabilized and low Level type* are 
in development.

Portable "350" series include 
Carrier. DC Coupling Servo Monitor 
(demodulator), True Differential 
DC types; others in development. 
Mount in portable "4W cases or 
in tour-unit modules in 19* frame. 
Use individual power supplies. 
One "450" caw and power supply 
an serve any "3M” Preamp.

Model 150-300/700 Wide Band Amplifier and Power Supply ac­
cepts "150" saros preamplifiers — for m with low power gal­
vanometers, oscilloscopes, panel meter. Freq, range DC to 10,000 
cps (but limited by particular preamp range). Panel meter has 
center zero scale, 25 divisions each side of center.

New "350" series direct writers 
with compact plug-in preamps 
in modules of up to 4; individual 
power supplies; current feed­
back transistorized power am­
plifiers limiter circuit ahead ol 
power amplifiers; velocity feed­
back galvanometer damping; 
enclosed galvanometers. Lin­
earity 0.2 div over entire S3 
divisions. Recorder-power am­
plifier-power supply package 
hasO.I volt/d»v. sensitivity, can 
be used separately; pushbutton 
controls for 9 chart speeds 0 25 
to 117) mm/sec; individual 
stylus heat controls, contacts 
for remote control, inkless (oc­
tangular coordinate recording 
on Permapapet charts.

ROMT RE
ONSE TO

Features of the "150 series" 
direct writers include fre­
quency response to 100 cps; 
linearity 1% overall; ink­
less recording in true 
rectangular coordinates by 
heated stylus on plastic 
coated Permapaper charts; 
current feedback driver 
amplifier and regulated 
power supply for each chan­
nel. Recorder has 9 chart 
speeds. 0.25 to 100 mm/sec; 
individual stylus heat con­
trols. time-code marker. Up 
to 6-channels can be housed 
in one vertical cabinet. 
Amplifiers, recorder *1» 
available in individual por­
table cm*

Industrial Division 
175 Wyman Street, Waltham 54, Mass«



1958 Directory of Western Electronic Manufacturers△•Polytechnic Research A Development 
Co Inc 737 N Seward St Hollywood 
38 Calif—W A Yearsley—HO 5- 
7181 (p) Microwave Test Equipment 
A Precision Transistors (a) Test 
Instruments A Microwave Components 

Pomona Electronics Co Inc 1126 W 5th 
Ave Pomona Calif—Carl Wm Mu- 
sarra—NA 9-9549 (p A a) Patch 
Cords, Tube Socket Adapters, (p) 
Breadboards (a) Circuit Designer

△Porter Co Don 1117 S Robertson Blvd 
Us Angeles 35 Calif—Don Porter

△•Potter Pacific Corp 3011 Malibu Can­
yon Rd Malibu Calif—D M Potter— 
DI 7-2760 (p A a) Flowmeter In­
strumentation

Precision Crystal Lab 2223 Warwick Ave 
Be«!» Monica Calif—W Rogers—EX 
4-7004 (p) Quart Crystals

Precision Radiation Instruments Inc 5810 
S Normandie Los Angeles 44 Calif— 
A Leonard—PL 3-3501 (p) Radia­
tion Detection Instruments. High 
Fidelity Equipment (a) Scintillators 

Precision Technology 66 S "B" St Liver­
more Calif—R Carroll Maninger—

Ree

manium Transistors A Diodes, Sili­
con Rectifiers, Industrial Tubes (a) 
Reliability A Sub-miniature Tubes, 
Silicon Transistors, Diodes A Recti­
fiers
Co J B 1723 Cloverfield Blvd Banta 
Monica Calif—Dr J B Rea—EX 3- 
7201 (p) Scientific Instruments

△Rei Magnet Wire Co Inc 2Õ7 W Pico

Red

Bhd Los Angeles 6 Calif—F A Em­
met
Point Corp 1907 Riverside Dr Glen­
dale 1 Calif—R Caio—TH 2-4895 
(p) Impregnating A Encapsulating 
Machinery, Vacuum Pumps A Systems

Rue Products 1628 Venice Blvd Venice 
Calif—Jessie I Rue—EX 8-2241 (p) 
Electronic Test Equipment A Power 
Supplies, Automotive Electrical Parts, 
Epoxy Encapsulated Networks (a) 
Radar Scope Parts, Foamed Rubber, 
Epoxy Encapsulated Power Supplies

HI 7-3343 
(audio. DC. 

Prescott TV Co
Angeles 36 
3-7193 (p) 

Printronics Corp

(p A a) Amplifiers 
power, servo, transistor) 
7352 Beverly Blvd Los 
Calif—M Prescott—WE
Video 
3159

Palo Alto Calif 
Products Research Co

Blvd Los Angeles 
Beck st rtf

Pruyn-Moore Inc 1 1 Ï8

Recorders 
E Cimino

3126 Lot
Real

Feliz
3? Calif—W A

Coti Are Long
Beach 13 Calif—C C Moore—HE 
5-7417 (p) Communications Anten­
nas—Fixed A Mobile

•PSP Eng'g Co Induction Motors Corp 
6058 Walker Ave Mavwood Calif— 
C B Pearson—LU 3-4785 (p A a) 
Solenoids. Svnchros. Resolvers

Pulse Eng'g Inc 2657 Spring St Rrdmnd 
City Calif—Hugh B Fleming—EM 
8-3331 (p) Pulse Transformers. Spe­
cialty Transformers

Q
Qualitron Inc 2945 Hollywood Way Bur­

bank Calif—4 F Haussler Jr—ST 7- 
5963 (p) Aircraft Radio Control 
Panels. Junction Boxes A Custom 
Built Wiring Systems

R
△Radiophone Co Inc 600 E Evergreen Ave 

Monrovia Calif—W H Schetter—EL 
8-2585 (p) Electronic Pickun Indi­
cator A Transducers. Sound Checkout 
Equipment. Telemetry Systems (a) 
Telemetry A Remote Control Sys­
tems, Capacitative Transducers

△Radio Corp of America West Coast 
Electronic Products Dept 11819 W 
Olympic Blvd los Angeles <4 Calif 
—J W DeBeau—BR 2-8841 (p) 
Missile Components. Navigation A 
Weather Radar, Electronic Counter­
measures (a) Air Weather Radar. 
Air Traffic Control. Miscellaneous 
Aviation Electronic Equipment

Radioplane Div Northrop Aircraft 1nc 
8000 Woodley Ave Van Nuvs Calif 
—ST 6-7020 (a) Radio Controlled 
Target Aircraft A Surveillance Drones. 
Guided Missiles and Guided Missile 
Svstems. Parachute Deceleration A 
Recovery Systems

Radio Soeeialty Mfe Co 2073 S Hh Ave 
Portland 14 Ore—K C Johnson— 
BE 2-8123 (p) Portable Receivers

Ram Chemicals Inc 210 E Olive P 0 Box 
192 Gardena Calif—Robert Stein­
man—FA 1-0710 (p) Specialty 
Chemicals A Resins

△Ramo-Wooldridge Corp 5730 Arbor 
Vitae St Los Angeles 45 Calif—Dr 
R P Johnson—OR 8-0311

Ransom Research Bus 269 323 W 7th St 
Sar Pedro Calif—Davis H Ransom 
Jr—TE 2-6848 (p) Computer Ele­
ments. Analog to Digital-Digital to 
Analog Converters. Digital Systems

△Rantec Corp 2 VW Ventura Blvd Cala­
basas Calif—Robert Krausz

Ratigan Electronics Inc 3614 Maple Ave 
Los Angeles 11 Calif—E A Hodges 
—AO 3-4141 (p A a) R F Coils. 
Delay Lines

Ravco Electronic Mfg Inc 11116 Cump- 
ston St N Hollywood Calif—Lois 
Robinson—PO 3-1241 (p) Trans­
formers. Inductors. Saturable Re­
actors

△•Raytheon Mfg Co 5236 Santa Monica 
Blvd Los Angeles 29 Calif—C Martel 
—NO 5-4221 (p) Silicon A Ger-

Reed A Reese Inc 717 N Lake Ave Pasa­
dena Calif—Clark Reese—SY 4-1188 
(p A a) DC PM Gearmotors, Po- 
teniometers. Electromechanical Actu­
ators

Reid Enterprises 2610 E 67th St Long 
Bracn Calif—Don M Strum—NE 6- 
2239 (p A a) Special Moldings of 
Teflon

Reiter Co F 3340 Bonnie Hill Dr Holly­
wood Calif—F Reiter—HO 2-2913 
(p) Magnetic Tape Splicer

△Remanco 128 Broadway Santa Monica 
Calif—L E Gillingham Jr

△ Render Co 2101 Bryant St San Fran­
cisco Calif—L E Gillingham Jr— 
VA 4-3435 (p) Marine Announce A 
Public Address Systems, Plastics for 
Electronics. Electronic Assemblies (a) 
Aircraft Announce A Intercom Am­
plifiers A Loudspeakers

•Repath Pacific Div Arnold Eng'g Co 641 
E 61st St Los Angeles 1 Calif— 
W L Murphy—AD 3-7262 (p) Sili­
con A Nickel Laminations

Resdel Eng'g Corp 330 S Fair Oaks Ave 
Pasadena Calif—Marjorie Parker— 
SY 5-5197 (p) VHF A UHF Wide­
band Amplifiers A Receiver Multi­
couplers, X-Band Power Amplifiers 
(a) VHF-UHF Antenna Amplifiers, 
S-Band Beacon Transponders

Research Instruments Co 7962 S E Powell 
Blvd Portland A Ore—R C Gearhart 
—PR 5-2323 (p A a) Potentiom­
eters

△Resin Formulators Inc 8956 National 
Blvd Los Angeles 14 Calif—H E 
Pendergast

•Resistoflex Corp Western Div 2919 Em­
pire Ave Burbank Calif—6 G Bell— 
VI 9-4651 (a) Fluoroflex-T, Fluoro- 
fiex-C. Teflon Hose. Pipes A Bellows

△♦Rheem Mfg Co Electronics Div 7777 
Industry Ave Rivera Calif—G L Gil­
lespie—RA 3-8971 (p) Electron 
Tube Characteristics Analyzer, Ratio 
Recorder, Cathodic Protection. Power 
Supply (a) Power Amplifiers, Sub- 
minature Voltage, Airborne DC to 
DC Converters

Rho Engineering Co 2242 Sepulveda Blvd 
Los Angeles 64 Calif—G L McHale 
—BR 2-1163 (p A a) High Voltage 
A Transistorized Power Supplies A 
Precision Wire Wound Resistors

Richmont Inc 922 S Myrtle Ave Mon­
rovia Calif—M M lean—EL 9-2555 
(p) Hand Torque Tools A Torque 
Testing Equipment

Riggs Nucleonics Corp 717 N Victory 
Blvd Burbank Calif—John E Markley 
Jr—VI 9-2481 (p) Monitoring In­
struments A Monitoring Multiple 
Channel Systems

Rmco Inc 7962 S E Powell Blvd Portland 
6 Ore—R C Gearhart—PR 5-2323 
(p) Impedance Inductance-Capaci­
tance Bridges. Decade Potentiometers 
A Theostats, Precision Potentiome­
ters (a) Precision Potentiometers. 
Precision Resistors

△•Robertshaw-Fulton Controls Co Aero­
nautical Div Santa Ana Freeway At 
Euclid Ave Anaheim Calif—F W

△Rutherford Electronics Co 8944 Lind­
blads St Culver City Calif—C E 
Rutherford—TE 0-4362 (p) Pulse 
Generators, Time Delay Generators 

Ryan Aeronautical Co Electronics Div 
5650 Kearney Mesa Rd San Diego 
Calif—0 S Olds—BR 7-6450 (a) 
Automatic Navigators, Ground Speed 
Systems

△San Fernando 
1st St San 
Smith—EM

Weisel—KE 5-8151 (p
Switches, Crystal Ovens. Positive In­
dicators

Roesch Cable Div Hall-Scott Inc 2950 N 
Ontario St Burbank Calif—M C
Rice—VI 9-3231 (p) DC Amplifier. 
Analog Computer A Time Delays (a) 
Missile System Components. Encap­
sulated Cables A Lamps

△Rosan Inc 2901 Coast Highway Newport 
Beach Calif—S M Conforti

△Rotest Labs Inc 2803 Los Flores Blvd 
Lynwood Calif—J R Duncan—NE 6- 
9238 (p A a) Environmental Testing 
Facilities

△RS Electronics Corp 435 Portage Av* 
Palo Alto Calif—Robert K F Seal 
—DA 3-9063 (p A a) Radar Re­
ceivers. Static Converters (p) IF A 
Distributed Amplifiers

s
Electric Mfg Co 1509 
Fernando Calif—Lyle R 
1-8681 (p A a) Ca-

pacitors, Filters, Precision Potenti­
ometers

Sargent-Rayment Co 4926 E 12th St 
Oakland 1 Calif—W Rayment—KE 
1-5277 <p) Hi Fi Am-FM Tuners 
A Amplifiers

•Satellite-Kennedy Inc of Calif 4109 El 
Camino Way Palo Alto Calif—F W 
Morris Jr—DA 6-8270 (p A a) 
Antenna Systems

Scala Radio Co 2814 19th St San Fran­
cisco 10 Calif—Bruno Zucconi—VA 
6-2898 UHF A VHF Antennas, Os­
cilloscope Probes

Scantlin Electronics Inc 2215 Colby 
Are Los Angeles 64 Calif—John R 
Scantlin—GR 8-8251 (p) Special 
Purpose Digital Computer Equipment

Schafer Custom Eng'g Paul 235 S 3rd St 
Burbank Calif—P C Schafer—TH 5- 
3561 (p) Remote Control Systems

Schindler's 2429 Beverly Ave Santa 
Monica Calif—Mark Schindler—EX 
9-5942 (p) Intercommunication A 
Sound Systems. Tubeless Power Sup­
plies, (a) Power Supplies, Special 
Test Equipment

Scientific Eng'g Lab 1510 6th St Berbeley 
10 Calif—Alberta Polk Protean—LA 
6-2772 (p) High Vacuum Measure­
ment Systems, High Vacuum Con­
trol Systems. High Sealing Equip­
ment. (a) Altitude Simulators. Con­
trolled Atmosphere Welding Sys­
tems. Vacuum Casting Apparatus

Scientific Instr Div Beckman Instr Inc 
2500 Fullerton Rd Fullerton Calif 
Ben Warren Jr—OW 7-1771 (p) 
Spectrophotometers, pH Meters, Gas 
Chromatographs

Seeley Electronics 1060 S La Brea Ave 
Los Angeles 19 Calif—Warren M 
Seeley—WE 3-1183 (p) Fixed Fre­
quency Receivers

△Sequoia Wire A Cable Co 2201 B>» 
Rd Redwood City Calif—L Burt 
Avery—EM 9-0331 (p) Electronic. 
Aircraft and Communication Wire. 
Single and Multiconductor Cables. 
Coaxial Cables (a) Military Specifi­
cation Wire A Cable. Cable Assem­
blies A Systems. High Temperature 
Insulations

△•Servomechanisms Inc 12500 Aviation 
Blvd Hawthorne Calif—Ronald J 
Gray—OR 8-7841 (a) Air Data A 
True Airspeed Computers. Missile 
Checkout Equipment

Servonic Instru Inc 640 Terminal Way 
Costa Mesa Calif—Patrick S Chase— 
MI 6-2427 (p A a) Pressure Trans­
ducers. Rectilinear Potentiometers, 
Slip Rings

Shamban A Co W S 11617 W Jefferson 
Blvd Culver City Calif—Carl Wolff— 
TE 0-6877 (p A a) Teflon Spa­
ghetti A Tape

Shand A Jurs Co 2600 8th SI Berkeley 
10 Calif—Eugene E Jurs—AS 3- 
2345 (p) Telemetering Equip. Mo­
tors A Valves (Control A Monitor), 
Alarm Systems for Tank Gages

Shannon Luminous Materials Co 7356 
Santa Monica Blvd Hollywood 46 
Calif—T Hook—HO 7-5509 (p) 
Electroflor Indicator Cells, Fluores­
cent Cements A Bonding Compounds 
(a) Black light Lamps

Shrader Co F W 11623 S Broadway 
Los Angeles 61 Calif—G Shester— 
PL 6-9166 (p) Electro A Perma­
nent Magnets. Rectifiers

△•Sierra Electronic Corp 3885 Bohannon 
Or Menlo Park Calif—C A Walter— 
DA 6-2060 (p) Test Equipment for 
Carrier Frequency Applications A 
Power Measurements A Monitoring,

Coaxial Terminations A Water Loads 
(a) Directional Couplers, Average A 
Peak-Reading Wattmeters, Low Pass 
Filters

Skyway Precision Tool Co 825 E Broad­
way San Gabriel Calif—George C 
Jenkin—CU 3-4181 (p A a) Torque 
Testers A Vacuum Test Chambers 

△Slideways Mfg Co 8075 Woodley Ave
Van Nuys Calif—Milton Goldman— 
ST 2-3393 (p A a) Attenuators, 
Ball Bearing Chassis Slides, Labora­
tory DC Power Supplies

Slip Ring Co of America 3612 W Jeffer­
son Blvd Los Angeles 16 Calif- 
Robert A Felburg—RE 5-0253 (p) 
Right Angle Tube Sockets, Miniature 
Lead Forms, Slip Rings, Brushes, 
Commutators A H ¡Speed Switches, 
(a) Slip Rings A Brush Accessories, 
Commutators A H ¡Speed Switches, 
Plastic Molded Parts

Smith Mfg Co Nathan R 105 Piudena 
Are S Pasadena Calif—N R Smith 
CL 5-5141 (p) Coils. Laminations, 
Solenoids. Transformers

Soderberg Mfg Co Inc 628 S Palm Ave 
Alhambra Calif—M Stone—CU 3- 
4063 (p A a) Aircraft Lighting. 
Landing Gear Control Panels. Marine 
Lighting

Solar Aircraft Co 1901 Bell Ave Des 
Moines 5 Iowa—John C Marousek— 
AT 8-6521 (a) Duplicate Power 
Units

Solar Manufacturing Corp 4553 Seville 
Ave Los Angeles 58 Calif— 0 D 
Peck—LU 3-1411 (p A a) Ceramic 
Capacitors. Solarsonic Barium Ti­
tanate Transducers

△Southern Electronics Corp 150 W Cy­
press Ave Burbank Calif—G E Gan- 
sell—VI 9-3193 (p A a) Capacitors

Specific Electronics Inc 1995 N Fair 
Oaks Ave Pasadena Calif—F W 
Stark Jr—SY 4-0793 (p) Printed 
Circuits (a) Power Supplies

△Spectrol Electronics Corp 1704 8 Del 
Mar Ave San Gabriel Calif—R C 
Stetson—AT 7-9761 (p) Linear A 
Non Linear Precision Potentiometers, 
In-line Mechanisms. Linearity Testers 
(a) Special Precision Potentiometers 
and In-line Mechanisms

△•Sprague Electric Co Pacific Div 12870 
Panama St Los Angeles 66 Calif— 
G H L Norman—EX 8-2791 (p A 
a) Capacitors, Resistors, Filters A 
Transistors

Square D Co Western Div 4335 Valley 
Blvd Los Angeles 54 Calif—H H 
Zimmerman—CA 1-1171 (p A a) 
Circuit Breakers. Control Equipment 

Stancil-Hoffman Corp 921 N Highland
Ave Hollywood 38 Calif—William V 
Stancil—HO 4-7461 (p) Tape Re­
corder, Synchronous Magnetic Film 
Recorders, Single and Multi-channel 
Magnetic Recorders (a) Airborne 
Magnetic Recorders. Airborne Mag 
netic Playback Units

Standard Record Mfg Co 70 N San 
Gabriel Blvd Pasadena Calif—Frances 
Hoffman—RY 1-0573 (p) Solid Die 
Cast Aluminum Hubs, Precision 
Hubs, Standard Reels A Flanges (a) 
Semi-Precision Aluminum Reels, Pre­
cision Reels

Stanford Resrirth Institute Engineering 
Div Menlo Park Calif—Wm G Mc­
Guigan—DA 3-9051 (p A a) An­
tennas A Antennas Systems

△Statham Labs Inc 12401 W Olympic 
Blvd Los Angeles 64 Calif—L D 
Statham—BR 2-6284 (p) Measure­
ment Inst

Stephen-Douglas Co 1650 21 St Santa 
Monica Calif

Stephens Tru-sonic Inc 8538 Warner Dr 
Culver City Calif—Bert Berlant— 
TE 0-6671 (p) Amplifiers. Filters 
(a) Communication Systems

Stoddart Aircraft Radio Co Inc 6644 
Santa Monica Blvd Hollywood 38 
Calif—H J Jarvis—HO 4-9292 (p A 
a) Radio Interference-Field Intensity 
Meters, UHF Attenuators

SPS Western 2701 S Harbor Blvd Santa 
Ana Calif—R Beahrling—KI 5-3911 
(a) Screws A Bolts (Special Headed 
Prods), Self-Locking Nuts, Bolt A 
Nut Retainers

Stewart Eng'g Co P ( Box 277 Soquel 
Calif—R F Stewart—GR 5-4790 
(p) Vacuum Tubes. High-Tempera­
ture Controlled Atmosphere Furnace* 

•Stratham Lab* Inc 12401 W Olympic
Blvd Los Angeles Calif—Lois D 
Jackson—BR 2-0371 (p A a) Prés­
ure Transducers, Accelerometers, 
Load Cells
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VARIAN’S

tuber evacuating accelerator section* and ionization chamber*
laboratory and industrial applications

Represented by NEELY ENTERPRISES in California, Arizona, Nevada & New Mexico
ELECTRONIC INDUSTRIESCircle 7 on Inquiry Card, page 97

KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILLATORS. LINEAR ACCELERATORS. MICROWAVE SYSTEM COMPONENTS, 
£ F. SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS. GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES

MEASURES ITS OWN VACUUM —
The current indication on the power supply 
meter provides e practical measurement of 
pressureNO OIL VAPORS -

Cold traps or vapor traps ut not necessary

SIMPLICITY ITSELF—
The Vaclon high vacuum pump operates 
entirely electronically - no moving parts

THE
MARK OF 

LEADERSHIP

SIMPLE INSTALLATION —
Complete unit consists of the Vaclon Pump 
shown above, • permanent magnet, and a 
power supply.
ONLY FROM VARIAN—
The Vaclon high vacuum pump has no 
equal for simplicity, cleanliness, and com­
pactness. Get the complete story in tho 
Vaden High Vacuum Pump Engineering 
Bulletin — write for your copy today.

Uted where clean high vacuums are required proceeding vacuum

1ONO LIFE— Opet ating life in of 10,000 hours al IO-6 mm ol Ha
Sao teen obtained. Life expectancy is almost limitless at IO "9 mo, of Hg

ULTRA HIGH VACUUM—
Creates vacuum >n e erase of 1x10 mm of 
Hg; one trillionth of an atmosphere. This 
small compact unit has a pumping speed 
of IO liters/second at 1O~7 mm »f Hg
LOW FOWBR CONSUMPTION—
At 1O' * mm Hg power consumption io only 
0.31 watts. No continuously running fore 
pump is required



1958 Directory of Western Electronic ManufacturersStromberg-Carlson 1895 Hancock St San 
Diego 12 Calif—Gordon L Johnson— 
CY 8-8331 (p) Display Systems, 
High-Speed Computer Readout Equip­
ment, Beam Tubes (a) Beacon Simu­
lators, Damper Amplifier*

Summit Electronic Products 14706 Ar- 
mint* St Van Nuys Calif—R Ball— 
ST 5-1581 (a) Magnetic Amplifiers 

•Sunnyvale Development Center Sperry
Gyroscope Co 294 Commerical St 
Sunnyvale Calif—A L Mayer—RE 9- 
2344 (p & a) Accelerometers, Ana­
log Computers

Surco Electronics Corp 9530 W Jefferson 
Blvd Culver City Calif—Lee Cowan— 
TE 0-7355 (p> Cathode Ray Tubes

Sylvania Electric Products Inc 1401 E 
Orangethorpe Ave Fullerton Calif— 
LA 5-8211 (p) Attenuators, Sole­
noids, Klystron 4 Amplifier Tubes

△•Sylvania Electric Products Inc Elec­
tronic Systems Div 820 Favian Way 
S Palo Alto Calif—Samuel A Fer­
guson—YO 8-0051 (p 4 a) Complete 
Electronic Systems. Klystron Tubes

△Sylvania Electric Products Inc 6505 E 
Gayhart St Los Angeles 54 Calif- 
Marion Chetty—RA 3-5371 (p 4 a) 
Communication Systems

Symphony Electronics Corp 925 S West­
ern Ave Los Angeles 6 Calif—Sam­
uel Solat—RE 4-1173 (p) Resis­
tor* Carbon. Television Accessories. 
Electronic Components

△Systron Corp 95C Galindo St Concord 
Calif—James R Cunningham—MU 2- 
3650 (p) Electronic In-Line Count­
ers. Frequency to DC Converters, 
True RMS Converters (a) Mil-Spec 
Counters. Data Processing Systems

△Tally Register Corp 5300 14th Ave N 
W Seattle 7 Wash—M Ray Dilling 
(P 4 a) Digital Computers

Ta-Mar Inc 2319 Cotner Ave Los An­
geles 64 Calif—V Landis Jr—GR 8- 
1258 (p) Radio Remote Controls (a) 
Right Angle Adapters. Waveguide I* 
Coaxial Adapters, Cable Connectors

△TA Mfg Corp 4607 Alger St Los An- 
jeles 39 Calif—F R Betacourt— 
CM 5-5767 <p * ■> Har- 
-hi Clamps. Instrument Cases

Taylor Fibre Co P 0 Box 99 La Verne 
Calif—J M Taylor—LY 4-2221 (p) 
Laminated Plastics. Sheets. Tubing

△Technical Devices Co 2340 Centinela 
Ave Los Angeles 64 Calif—M K 
*I£"-6R 7-0708 (p 4 a) Wire 
Cutters 4 Strippers. Circuit Board 
Fixtures

Technical Electronic* Corp 4060 Inc* 
Bhri Culver City Calif—R A Yartho 
—TE 0-5461 (p) Electronic Timers. 
Electronic Test Equipment Hysteresis 
Motors

△Technical Oil Tool Corp 1057 N La- 
Brea Ave Los Angeles Calif—H H 
Peters (p 4 a) Accelerometers. Am­
plifiers

Technical Products Co Instrument Div 
6670 Lexington Ave Los Anoeles 38 
Calif—E R Chicott—HO 4-8121 (p) 
Measuring Instruments. Recording 
Equipment General Machine Work

△Tektronix In* 9540 S W Barnts Rd P 
0 Box 831 Portland 7 Ore—C 0 Gas- 
«r—CY 2-2611 (p) Cathode-Ray 
Oscilloscopes. Auxiliary Electronic 
Instruments

TelAutograph Corp 8700 Reliance Ave 
Los Angeles 45 Calif—R C Lee— 
OR 4-2690 (p) Industrial 4 De­
fense Electronics (a) Communication 
Systems

Telecomputing Div Telecomputing Corp 
17838 Saticoy St N Hollywood Calif 
—G P Brubaker (p) Inventory A 
Unit Control Equipment. Machine 
Tool Control Equipment

Telemeter Magnetics Inc 2245 Pontius 
Are Los Angeles 64 Calif—T C Tay­
lor—GR 7-4211 (p) Magnetic Core. 
Memories 4 Shift Registers. 'Jigital 
Data Handling Systems

Tevc i Insulated Wire 108-F Prospect Ave 
Burbank Calif—Murray Wald—VI 9- 
5574 (p) Snecial Antennas

△Texas Instruments Inc 104 E Foothill 
Monrovia Calif—W I Mann—(p) Re­
corders. Resistors. Transistors

2\Thermador Electronics Div Norris- 
Thermador Corp 2000 S Camfield Ave 
Los Anoeles 22 Calif—W E Cranston 
—RA 3-5189 (n) Transformers, As­
semblies. Switches

Thermo Materials Inc 4040 Campbell Ave 
Menlo Park Calif—Emo P Porro— 
DA 6-2780 (p) Ferrites. Industrial 
Ceramics (a) Ceramic-to-Metal As­
semblies

△Topatron Inc 942 E Ojai Ave Ojai Calif 
—S E Brown—MI 6-1600 (p) Elec­
tronic Test Consoles

Topp Industries Inc 5255 W 102nd 8t 
Los Angeles 45 Calif—R F Gibeaer 
—OR 8-0451 (p) Airborne Trans­
ceivers 4 Communications Equipment 
(a) Air Data Computers. Machine 
Schedulers-Control Systems, Poten­
tiometers

Tracerlab Inc 2030 Wright Ave Richmond 
Calif (p) Equipment

Transco Products Inc 12210 Nebraska Ave 
Los Angeles 25 Calif—8 Petron— 
BR 2-5687 (p) Coaxial Switches, 
Antennas. Microwave Components (a) 
Pneumatic 4 Liquid Valves, Electro­
Mechanical Equipment

bans Electronics Inc 7349 Canoga Ave 
Canoga Park Calif—William J. Mil­
ler—DI 0-3334 (p 4 a) Power 
Supplies (p) Transistor Testers, Di­
ode Testers

△Transformer Eng'g 285 N Halstead Ave 
Pasadena Calif—J M Gallagher—RY 
1-6906 (p 4 a) Transformers, Re- 
actors-Chokes. Filters

Transonic Inc 808 16th St Bakersfield 
Calif—C P Cushway—FA 7-5701 
(p S, a) Transformers. Magnetic 
Amplifiers, Filters 4 Toroids

Trans-Tel Corp 910 N Orange Dr Los 
Angeles 38 Calif—Samuel H Weiss­
man—HO 2-7304 (p) Radio Inter­
coms. Hi-Fi Equipment

Transval Eng'g Corp 10401 W Jefferson 
Blvd Culver City Calif—George Otis 
—VE 9 2301 (p) Switches. Testers 
(a) Airborne Receivers

△ Triad Transformer Corp 4055 Redwood 
Ave Venice Calif—L W Howard— 
EX 7-2145 (p 4 a) Electronic 
Transformers

TriDex Co P U Bn 1207 Lindsay Calif 
—K B Howard—LI 2-4051 (a) 
Terminal Boards. Coils. Assemblies 
4 Harnesses

Tri-Ex Tower Corp 127 E Inyo St Tu­
lare Calif—Louis V Trestaa—MU 6- 
3411 (p) Microwave Tower Reflec­
tors 4 Systems, Communications 
Equipment. Mobil Communications 

‘/Triplett Electrical Inst Corp P 0 
Box 687 Oceanside Calif—W R Trip­
lett—AS 2-9779 (p) Indication 
Instruments

Iripl-T Electronics Co Box 5352 Pasa­
dena Calif—Eric G Laue—AT 6- 
3687» (p) Transistorized Plug-ln 
Pulse Circuit* A Plant Cell Ana­
lyzers

Trutone Electronics Inc 6912 Santa 
Monica Blvd Hollywood 38 Calif—E 
Norman Skolnik—HO 4-8118 (p 4 
a) Amplifiers (audio. I-F. power) 

△Tung-Sol Sales Corp 8575 Washington 
Blvd Culver City Calif

△Turbo Jet Products Inc 424 8 San 
Gabriel Blvd San Gabriel Calif— 
0 N Bloom—CU 3-5191 (p) Coil 
Winding Bobbins. Relay Coils. Trans­
formers

U
Uttraudio Products Div Oberline Inc P 0 

Box 921 Beverly Hills Calif—Oliver 
Berliner—CR 6-2726 (p) Profes­
sional Audio Products

Ultra-Violet Products Inc 5114 Walnut 
Grove Ave S*> Gabriel Calif—H G 
Porter—CU 3-3193 (p) Ultra-Violet 
Light Sources. Fluorescent Dyes, Ad 
Oitives 4 Chemicals (a) Special 
Ultra-Violet Light Sources

Ultronix Inc 116 S Bayshore Blvd San

AU

AU

Mateo Calif—David Persen— DI 3- 
4700 (o A a) Encapsulated Preci­
sion Wire Wound Resistors. Sub­
Miniature Trimming Potentiometers 
M 4 F Mfg Corp 10929 Vanowen 
St N Hollywood Calif—N R Voungei 
—ST 7-5526 (p) Breadboards

△ Ungar Electric Tools Inc 4101 Red­
wood Ave Los Angeles 66 Calif— 
William C Nehrenz—EX 8-5718 (p) 
Soldering Irons

United Aircraft Products Inc 1101 E 
Chestnut St Burbank Calif—L Pel- 
tier—VI 9-4236 (p) Coils. Controls 

United Electrodynamics 1200 S Marengo
An Pasadena Calif—M Slavin—SY 
9-7161 (p) Telemetering Components 
(a) Power Supplies
8 Electronics Development Corp 3540 
W Osborn Rd Phoenix Ariz—R A 
Sherman—AP 8-5591 (p) Diodes. 
Capacitors. Electrostatic Capacitors 
(a) Infrared Devices. Electrostatic 
Capacitors

u

u

U

u

•u

S Eng'g Co 5873 Rodeo Rd Los An­
geles 16 Calif—Harry Gray—TE 0- 
7346 (P) Printed Circuits, Termi­
nals, Terminal Boards 4 Strips

S Plastic Rope Inc 2581 Spring St 
Redwood City Calif—J G Allin—EM 
8-1461 (p) Ropes 4 Cable

I S Radium Corp 5420 Vineland N 
Hollywood Calif—W C Doran—ST 
7-0247 (p) Phosphors, Isotope Ac­
tivated Light Sources, Edge Lighted 
Panels 4 Dials (a) Electrolumines­
cent Panels 4 Dials, Isotope Acti­
vated Light Sources. Phosphors

S Relay Co 717 N Coney Ave Azusa 
Calif—Lyle D Bunce—ED 4-8206 
(p 4 a) Relays, Solenoids

I S Testing Co Inc 1723 S Maple Ave 
Los Angeles Calif—E L Fish—RI 7- 
9264 (p) Antennas (special)

United Transformer Corp Pacific Dm 4008 
W Jefferson Blvd Los Angeles Calif 
—H C Hornickel—RE 1-6313 (p) 
Variable Autotransformers, Isolation 
Transformers (a) Transformers, In­
ductors, Filters

Unitek Corp Weldmatic Div 380 N Hal­
stead Ave Pasadena Calif (p) Preci­
sion Electronic Spotwelders

Universal Electronics Co 1720 22 St 
Santa Monica Calif (p) Regulators

•Univox Corp 4301 W Jefferson Blvd Los 
Angeles 16 Calif—A C Gerrish—RE
4-4163 (a) 
Assemblies

R F Transmission Lin*

V
△Vacuum Tub* Products Co Inc 2020

Short St Octansid* Calif—J J Suth-
erland—SA 2-7648 (p)... - -------- High
Vacuum Rectifiers. Vacuum Gauge 
Tubes. Special Cathode Ray Tubes 
(a) Resistance Welders. Timers

Valor Electronics Inc 13214 Crenshaw 
Blvd Gardena Calif—H E Schau-
wecker—OA— 3-6160 (p) Pulse 
Transformers, Delay Lines. Transis­
tor Checkers (a) Transistor Power
Supplies. Delay Lines

Vanguard Electronics Co 3384 Motor An 
Lot Angeles 54 Calif—Simon A 
Golbert—TE 0-7344 (p 4 a) R-F 
4 E-F Chokes

△Varian Associates 611 Hansen Way 
Palo Alto Calif—Chandler Murphy— 
DA 6-4000 (p) Klystrons. Wave 
Tubes. High Vacuum Pumps 
Microwave Tubes

(a)

Blvd△Vaughn Co G H 2366 E Foothill 
Pasadena Calif

△Vector Electronic Co 3352 San
nando Rd Los Angeles 65 Calif—H 
Golden—CL 7-8237 (p) Turret 
Sockets. Plug-In Units, Test Adapt­
ers

Vicon Corp 1369 Industrial Rd San 
Carlos Calif—Harrison Johnson—LY 
3-8003 (p) Closed Circuit Television. 
Cameras. Controls 4 Monitors (a) 
C C Television Systems

Video Instruments Co Inc 3002 Pennsyl­
vania Ave Santa Monica Calif— 
Petter Pohl—EX 3-1244 (p 4 a) 
Audio Amplifiers. D-C Amplifiers

△Viking Industries Inc 21343 Roscoe 
Blvd Canoga Park Calif—Dan Derby 
—DI 7-8500 (p 4 a) Miniature 
Electrical Connectors. Printed Cir­
cuit Receptacles

Vought Co 8907 Melrose Ave Los An­
odes 46 Calif—A D Fraser—CR 6- 
2621 (p 4 a) Photographic Record­
ers. Viewers. Test Equipment

w
Waco Inc 2032 Bdwy Santa Monica Calif 

—R M Frazer—TEO-7841 (p 4 a) 
Instrument Motors. Rotary Solenoids. 
Linear Solenoids

Wagner Co H A 14707 Keswick St Van 
Nuys Calif—Or Georg Knausenberger 
—ST 6-1090 (p 4 a) D-C Am­
plifiers. Differential Amplifiers

△Walkirt Co 141 W Hazel St Inglewood 
Calif—W L Kirchoff—OR 8-4814 
(o) Plug-In Circuitry

△•Walsco Electronics Mfg Co 3225 Ex­
position PI Los Angeles 18 Calif— 
W L Schott—AC 3-7201 (p) Elec­
tronic Hardware. Tools. Electronic 
Specialty 4 Service Aids

Watkins-Johnson Co 3333 Hillview Ave 
Palo Alto Calif—D A Watkins—DA 
6-8830 to ft a) Traveling-Wave 
Tubes. Backward-Wave Oscillators

Waugh Eng'g Co 7842 Burnet Ave Van 
Nuys Calif—Henry S Straus—ST 3- 
1055 (P) Turbine Flowmeters, Fre- 
quency-to-Voltage Converters, Tran­
sient Flow Measuring Systems (a) 
Overspeed Trip-Rotating Devices, 
Flow Recorders, Flow Totalizers

△Wave Particle Corp 876 Kaynyne St 
Redwood City Calif—W S Geisler Jr 
—EM 8-1579 (p) Backward Wave 
Cscillar Signal Generator, Traveling 
Wave Tube Amplifier, Power Supply

Waveguide Inc 14837 0<»»d St Van 
Nuys Calif—A R Theal—ST 3-152. 
(p) Microwave Component*, Elec­
tronic Devices (a) Waveguide Plumb­
ing, Microwave Switches, Antennas

Webster Mfg Co Inc 242 Shoreline Hwy 
Mill Valley Calif—G B Levine-DU 
8-6775 (p) Marine 4 Mobile Radio­
telephone Antennas m

△Weldamatic Div Unitek Corp 380 N 
Halstead Ave Pasadena Calif—G E 
Woods—RY 1-6761 (P) Precision 
Stored Energy Welders

West Coast Electrical Mfg Corp 233 W 
116th PI Los Angeles «L " 
W Worthington—PL 5-1138 (»> 
Aircraft 4 Industrial Solenoids

Western Coil Products Co 969 Commer­
cial St Palo Alto Calif—E L Peter- 
son—DA 5-2718 (P) Coils, Chokes, 
Solenoid Coils . .

•Western Electro Acoustic Uh, ter *1'®* 
San Vicente Blvd Los Angeles 49 
Calif—Adrienne Brodsky—GR 7-
9441 (p 4 a) Condenser Micro­
phone Complement. Octave Band 
Filter Sets. Thermal Noise Source

△Western Gear Corp 2600 E Imperial 
Hwy Lynwood Calif—G W Malm* 
NE 6-0911 (P) Miniature Rotary 
Electrical Equipment. Power Sup­
plies. Servo Motors (a) Complete 
Systems (control). Special Machin-

Western Gold 4 Platinum Co 525 Harbor 
Blvd Belmont Calif—Harry Mason— 
LY 3-3121 (p) Metal Part* (pre-

Western* Radiation Lab 1107 W 24th St 
Los Anoeles 7 Calif—Gordon L 
Locher—RI 7-8355 (p) Nucleonic 
Instruments. Radioisotopes. Special 
Electron Tubes

△ •Westinghouse Electric Cor# 3627 Hol- 
dreoe Los Angeles 16 Calif—E* 
Helbio—TE 0-7491 (a) Specialty 
Transformers

△Westline Products Div Western Litho­
graph Co 600 E 2nd St Los An- 
geles 54 Calif—Ben Birken—MA 7- 
2641 (p 4 a) Wire Markers. Sleeve 
4 Tube Marking Service (P) Minia­
ture Wire Markers (a) Special Wire 
Markers ..

Westport Electric 149 Lomita St El 
Segundo Calif—F M Hoefler—OR * 
9993 (P) Frequency •
Counters. Time Interval Meter 4 Pre­
set Counter. Hi-Speed Stroboscope

△Wiancko Eng'g Co 255 Halstead St 
Pasadena Calif—F M CicenehelL- 
EL 5-7186 (o 4 a) Pickups. Carrier 
Equipment. Oata Systems

Wiggins Oil Tool Co Inc E B 3424 E 
Olympic Blvd Los Angeles 23 Calif- 
Robert A Wolfe—AN 9-0181 (p 4 
a) Quick Connect Adaotors (p) 
Breaksman Electricals. Solenoid Op­
erated Connectors

Williams Ship-Radio Ct 436n Mentone 
San Ditgo 7 Calif—R R Wil- 

liams—AC 3-3097 (p) Marine Ra­
dio Transmitters

Wires Electronics Inc 11680 McBean Dr 
El Monte Calif—V A Werth—GI 3- 
1433 (o 4 a) Coil Winding. En­
capsulation. Electronic Assemblies

♦Wolfe Co Franklin Co 10567 Jefferson 
Blvd Culver City Calif—Rance Mac- 
Farland—TE 0-4618 (P 4 a) Her­
metic Seals

△Wyco Metal Products 6918 B«k Ave 
N Hollywood Calif—T Wain—ST 7- 
5579 (a) Cabinet Relay Racks. 
Chassis. Metal Housings

Z
Zephyr Mfg Co Electronics Div 201 

Hindry Ave Inglewood 1 Calif
Zenith Plastics Co 1600 W 135th St 

Gardena Calif—R R Garrett—FA 1- 
2020

△Zero Mfg Co 1121 Chestnut St Burbank 
Calif—Joseph Daniels—VI 9-5521 
(p 4 a) Instrument Cases
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ie best earth
instruments

__

u ENTERPRISES
Ivul.

HEWLETT-PACKARD COMPANY 
Palo Alto, California

ELECTRO-MEASUREMENTS, INC
Portland, Oregon

KIN TEL 
San Diego California

tACRAMEHTu 
OFFICE

1317 Fifteenth St
Phone Si Z8901

TWX: SC 124

US CRUCES 
OFFICE

126 S Water st. 
Phom»: JA 6-2486 
Twx. Us Cruces

SAN tAAtm 
OFFICE

501 laurel Street 
Phone: LY 1-262« 
TWX: Son Carlos

Selmon CAL 94

UN 0IE60 
OFFICE

1055 Shafter St.

DYMEC, INC
Palo Alto, California

ALBUCUIEROUE 
OFFICE

107 Washington St, S.E.
Phone: Al 55586 

TWX: AH 172

OFFICE

641 I Missouri Ave 
Phorw: CR 4-M31

IWX PI 483

NORTH HOLLTWee« 
'FFICE

3939 Lankershirn Blvd. 
Phooe: S Tan Lay 7-0721 

TWX. Jh 7133

Of course you know Neelyiand covers California 
Arizona Nevada and New Mexico • •. and the earth people 

living there are among the happiest in the 
Solar system. Particularly those lucky engineers who 

get to work with those fantastic instruments 
produced by the best known electronic companies 

on the w<hole ¿Janet

Earth men know ... you can de^r. 1 onNealy Enterprises 
for complete service.

TUCSON 
OFFICE

232 9, Tucson Blvd, 
Phon»: MA 3-2564 

IWX T$ (Ml

VARIAN ASSOCIATES
Palo Ahn, California

SANBORN COMPANY 
Waftham. Massachusetts



New Tech Data
for Engineers

Precision Cast Components
Airtron, Inc., 1096 W. Elizabeth 

Ave., Linden, N. J., has available a 
2-color, 4-page bulletin which de­
scribes their precision cast compo­
nents and foundry techniques.
Circle 161 on Inquiry Card, page 97

Products & Facilities
Electronic products for military 

and commercial use, as well as re­
search, testing and production facili­
ties are described in a new 28-page 
brochure now available from the Elec­
tronics Div. of Thompson Products, 
Inc., 2196 Clarkwood Rd., Cleveland 
3, Ohio. Included are descriptions of 
electronic control subsystems and 
components, radio frequency products, 
microwave components and accessories 
and military television.
Cirdo 162 on Inquiry Card, page 97

Thermistor Catalog
Fifteen different thermistor circuits 

are described in Fenwal Electronics 
Inc., Mellen St., Framingham, Mass, 
new catalog, EMC-2. The 16-page, 
2-color brochure also gives specifica­
tions for nearly 400 different thermis 
tors, including assemblies, matched 
pairs, beads, discs, washers, rods, and 
probes.
Circle 163 on Inquiry Card, page 97

Components
Richards Electrocraft, Inc., 4432 N. 

Kedzie Ave., Chicago, Ill. has just 
issued a new 12-page bulletin giving 
complete information on their line of 
jacks, plugs, switches and connectors. 
All parts an illustrated and line 
drawings shew complete construction 
details. Tables list sizes and types 
available.
Circle 164 on Inquiry Card, page 97

Instrumentation Equipment
Short Form Catalog 1-58 describes 

telemetering equipment, recording 
systems, test equipment and data 
processing equipment designed and 
built to exacting specifications. The 
equipment is completely described. 
Radiation Inc., P. O. Box 37, Mel­
bourne, Fl*.
Circle 165 on Inquiry Card, page 97

Racks & Cabinets
Par-Metal Products Corp., 32-62 

49th St., Long Island City 3, N. Y. 
has just issued a 28-page, 2-color 
booklet which describes their com­
plete line of relay racks, cabinets, 
panels and other accessories. The 
catalog is complete with photographs 
and specifications.
Circle 166 on Inquiry Card, page 97

Environmental Equipment
A 12-page, 2-color booklet has been 

issued by Cincinnati Sub-Zero Prod­
ucts, 3932 Reading Rd., Cincinnati 
29, Ohio, which describes in complete 
detail the various equipments avail­
able for environmental testing.
Circle 167 on Inquiry Card, page 97

Resin Coatings
The Isochem Resins Corp., 221 Oak 

St., Providence 9, R. I. haa released 
2 technical bulletins which describe 
their new dip coatings that are geared 
specifically to meet the present de­
mands of the electronics industry.
Circlo 168 on Inquiry Card page 97

Laminates
Northern Plastics Corp , La Crosse, 

Wise, has just issued a 4-page, 2-color 
brochure which describes their print­
ed circuits, copper-clad laminates, 
base laminates and fabricated parts. 
Complete technical information is in­
cluded.
Circle 169 on Inquiry Card, page 97

Clutches & Brakes
Catalog 957A is available from 

Autotronics, Inc., Florissant, Mo., des­
cribes their complete line of sub­
miniature electro-magnetic clutches 
and brakes. The 28-page, 2-color book­
let contains drawings, photographs, 
graphs, tables and complete electrical 
and mechanical specifications.
Circle 170 on Inquiry Card, page 97

Frequency Standards
Ernst Norrman Laboratories, Wil­

liams Bay, Wise., has issued a 4-page, 
2-color brochure which describes their 
Model 111 Frequency-Time Standard. 
Brochure is complete with photo­
graphs, technical information, and 
electrical and mechanical 
tions.
Circle 171 on Inquiry Card.

specifica-

page 97

Pilot Lights
A new digest consists of 16 pages

of condensed technical information on 
a wide range of Dialco pilot light as­
semblies and the appropriate lamp 
types housed therein. All units are 
illustrated life-sized. Dialight Corp., 
60 Stewart Ave., Brooklyn 37, N. Y. 
Circle 172 on Inquiry Card, page 97

Switching Reactors
Control, a div. of Magnetics, Inc., 

Butler, Pa. has just issued a 16-page 
catalog on the company’s complete 
line of standard switching reactors 
for one-step, low-cost static control. 
Circle 173 on Inquiry Card, page 97

Avionic Mountings
A new 8-page product bulletin des­

cribes a series of mountings available 
from I,ord Mfg. Co., 1635 W. 12th 
St., Erie, Pa. These mountings are 
designed primarily to protect air­
borne electronic equipment against 
shock and vibration in the tempera­
ture range from —65° to -j-300°F. 
Bulletin No. 301 contains complete 
information on design, advantages 
and performance.
Circle 174 on Inquiry Card, page 97

Industrial Tubes
A new 20-page booklet, entitled 

“Easy-Guide for Reliatron Tubes, In­
dustrial and Special Purpose Types” 
is now available from the Westing­
house Electric Corp., Box 284, Elmira, 
N. Y. This new edition includes sec­
tions on camera tubes, radiation de­
tection tubes and the microwave de­
vices now cover magnetrons. Brief 
data is provided in convenient form. 
Circle 175 on Inquiry Card, page 97

Plastics
Synthane Corp., Oaks, Pa. has is­

sued a new 2-color, 28-page technical 
plastics brochure that describes its 
full line in detail, including properties, 
characteristics and government speci­
fications. Drawings, illustrations, text 
and charts give complete information 
on the sheets, rods, tubes, and fabri­
cated parts produced.
Circle 176 on Inquiry Card page 97

Ultrasonic Cleaners
The Narda Ultrasonics Corp., 160 

Herricks Rd., Mineola, L. I., N. Y. 
has just issued a new data sheet 
which describes their 1500 series ul­
trasonic cleaners. Complete 
tion is given.
Circle 177 on Inquiry Card-

informa-

pagc 97

Magnetic Regulators
A new 4-page illustrated 

available from Sorensen &
brochure 
Co., Inc.,

Richards Ave., So. Norwalk, Conn, 
furnishes complete technical data on 
their MVR magnetic voltage regula­
tors and serves as a technical manual. 
It covers detailed product description, 
principles of operation, operating in­
structions, and maintenance.
Circle 179 on Inquiry Card, page 97

Microwove Tubes
Bomac Laboratories, Inc., Beverly, 

Mass., has released a new 6-page 
folder which gives a partial listing 
of their tubes and components. Speci­
fications are given in an easy-to-fol­
low tabular form.
Circle 179 on Inquiry Card, page 97

(Continued on page 119)
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ANNOUNCING

NEW HIGH-FREQUENCY POWER TRANSISTOR BY DELCO

80 volts maximum

40 volts maximum

BRANCH OFFICES

Circle 70 Inquiry Card, page 97

12 Ma
0.5 ma
0.5 ma

25 kc 
1° C watt

the newest addition to the Delco 
family of PNP germanium transis­
tors! It’s ideally suited for high­
speed switching circuits and should 
find wide use in regulated power 
supplies, square wave oscillators, 
servo amplifiers, and core-driver cir­
cuits of high-speed computers. It’s 
the 2N553!

Newark, New Jersey 
1180 Raymond Boulevard 
Tel- MiUhrll 2-0163

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

No other transistor offers so desirable a combination of 
characteristics for applications requiring reliability and 
consistency of parameters.

TYPICAL CHARACTERISTICS T = 25°C unless otherwise specified

4 amps, maximum
1 amp. maximum 
. . . . . . . . . . . . . . 95°C 

. . . . . . . . . . . . — 65°C

Collector diode voltage VCB 
(VB= -1.5 volts)

Emitter diode voltage VB 
(VB = -1.5 volts)

Collector current
Base Current
Maximum junction temperature
Minimum junction temperature

ELECTRONIC INDUSTRIES « August 1958

Collector diode current lc0 (VM = 2 volts) . . . . . . . . . .
Collector diode current lCo (VM = -60 volts) 
Collector diode current lCo (VCi = -30 volts, 75°C).
Current gain (VCE = -2 volts, lc = 0.5 amp.). . . . . . .
Current gain (VCE = 2 volts, lc = 2 amps.)..
Saturation voltage VEC (I* = 220 ma, lc = 3 amps.) 
Common emitter current amplification cutoff frequency 

(lc - 2 amps. VEC = 12 volts). . . . . . . . . .
Thermal resistance (junction to mounting base)

REIPn DARIA Divisionot General MotorsUELuU nnUIU Kokomo, Indiana
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New Tech Data
for Engineers

Polyester Tapes
A new 4-page brochure is intended 

to aid designers in selecting polyester 
tapes. It lists physical and electrical 
properties of Scotch brand polyester 
tapes, as well as the military specifi­
cations met by the tapes. Physical 
and electrical data are listed in a 
cross-reference chart complete with 
recommended temperatures for curing 
thermosetting adhesives. Minnesota 
Mining A Mfg. Co., 900 Bush St., 
St. Paul 6, Minn.
Cirri • 180 on Inquiry Card, page 97

Deflection Systems
A full line of precision deflection 

systems, and components designed for 
ITV and broadcast cameras and other 
cathode ray tube applications are 
described and illustrated in a 6-page 
brochure just issued by Industrial & 
Audio Products Dept., Radio Corp, 
of America, Camden, N. J.
Circle 181 on Inquiry Card, page 97

Instruments & Systems
Panoramic Radio Products, Inc., 

514 So. Fulton Ave., Mt. Vernon, 
N. Y. has just issued a new catalog 
digest of their complete line of elec­
tronic instruments for measurement 
and analysis.
Circle 182 on Inquiry Card, paq** 97

Automatic Regulators
Tubeless magnetic automatic volt­

age regulators are the subject of a 
12-page, 2-color brochure issued by 
The Superior Electric Co., Dept. TBM, 
Bristol, Conn. Booklet contains 
photographs, outline drawings, elec­
trical and mechanical specifications. 
Circle 183 on Inquiry Card, page 97

Decade Counter Tubes
An 8-page, 2-color booklet has been 

issued by the Sylvania Electric Prod­
ucts Inc., Special Tube Operations, 
1891 E. 3 St., Williamsport, Pa. en­
titled “Decade Counter Tubes.” The 
booklet contains revised circuits and
the latest technical 
these tubes.
Circle 184 on Inquiry

information on

Card page 97

Laminates
A 4-page bulletin 

Textolite, 11574, u 
guishing, paper-base 

describing G-E 
new self-extin- 
epoxy laminate

with electrical, mechanical, and ma­
chining properties superior to the 
best NEMA XXXP paper-base lamin­
ates. It features information on ap­
plications and machineability, as well 
as complete technical data. General 
Electric Co., Coshocton, Ohio.
Circle 185 on Inquiry Card, page 97

Ultrasonic Delay Lines
A 4-page data bulletin outlining 

performance characteristics and de­
sign considerations for ultrasonic de­
lay lines is available from Bliley 
Electric Co., Union Station Bldg., 
Erie, Pa. Covered are such subjects 
as delay medium material, transduc­
ers, bonding medium, casing and 
packaging.
Circle 186 on Inquiry Card, page 97

Vacuum Ceramics
Vacuum Ceramics, Inc., Cary, Ill. 

have just issued a new catalog which 
describes glass-to-metal seal (Head­
ers). Complete information is in­
cluded.
Circle 187 on Inquiry Card, nage 97

Precision Resistors
Chicago Telephone Supply Corp., 

Elkhart, Ind. has just issued a tech­
nical bulletin which gives new detail 
comparative data reports showing 
their bobbinless precision wire fixed 
resistors far exceed proposed MIL-R- 
93B. It also describes and illustrates 
these resistors.
Circle 188 on Inquiry Card, page 97

Coppcr>Clad Laminates
A new bulletin titled “A Better 

Foundation for Printed Circuitry” is 
available from National Vulcanized 
Fibre Co., 1058 Beach St., Wilming­
ton 99, Del. This 6-page, 2-color bro­
chure describes their line of copper- 
clad Phenolite with charts and il­
lustrates 11 grades of material.
Circle 189 on Inquiry Card, page 97

Switching Circuits
“High Speed Zener Switching Cir­

cuits” an application bulletin giving 
detailed information on high speed 
electronic switching necessary for 
missile computers, ground control 
computers and industrial computers 
has been published by the Hoffman 
Electronics Corp. Semiconductor Div., 
930 Pitner Ave., Evanston, Ill. The 
2-color, 4-page bulletin contains photo­
graphs, schematics and technical in­
formation.
Circle 190 on Inquiry Card, paar 97

Microwave Test Equipment
F-R Machine Works, Inc., 26-12 

Borough Place, Woodside 77, N. Y. 
has just issued a new short form 
catalog which contains information 
on microwave and electronic test 
equipment, custom modulators, and 
microwave training kits.
Circle 191 on Inquiry Card, page 97

Magnets
Catalog No. PR-19, describing stock 

permanent magnets, magnetizers and 
demagnetizers, has just been released 
by The Indiana Steel Products Co., 
Valparaiso, Ind.
Circle 192 on Inquiry Card page 97

Bimetal Thermostats
Stevens Mfg. Co., Inc., P. 0. Box 

1007, Mansfield, Ohio, has just issued 
a new technical bulletin describing 
their line of Stemco Type S bimetal 
thermostats designed for use in ap­
pliances or for industrial applica­
tions. Complete technical information 
is given along with photographs and 
drawings.
Circle 193 on Inquiry Card, page 97

Power Tubes
The Vacuum Tube Dept., IT&T 

Components Div., P. O. Box 412, Clif­
ton, N. J. has just issued 2 brochures 
about power tubes. The first is a 12- 
page, 2-color brochure which describes 
in complete detail their line of power 
tubes. The second brochure contains 
the price list for these tubes and also 
credit allowances for old tubes.
Circle 194 on Inquiry Card, page 97

Indicators
“Indicators for Data Display Stor­

age and Transfer” is u 12-page, 2- 
colnr brochure issued by Union Switch 
A Signal, Pittsburgh 18, Pa. which 
describes in detail these indicators 
and their operation. Technical and 
electrical information is given along 
with photographs and schematics.
Circle 195 on Inquiry Card page 97

Portable Potentiometer
A 6-page, 2-color bulletin issued by 

Technique Assoc., Inc., Indianapolis, 
Ind. describes their Thermotest I 
which is a portable potentiometer­
pyrometer. Complete information is 
included along with photographs.
Circle 196 on Inquiry Card, page 97

Maintenance Hints
A new booklet on pr actical mainte­

nance approach to industrial elec­
tronic equipment problems is offered 
by National Electronics, Inc., Geneva, 
Ill. Booklet gives maintenance hints 
for equipments using ignitrons, thy­
ratrons, and gas filled rectifiers. Many 
practical suggestions as to the solu­
tion to the maintenance problems on 
industrial electronic equipments are 
covered in a practical sense in this 
booklet.
Circle 197 on Inquiry Card page 97
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Latest Western Literature
for Engineers

Power Supplies
Short Form Catalog C-57 issued by 

the John Fluke Mfg. Co., Inc., 1111 
WT. Nickerson St., Seattle 99, Wash,, 
describes in detail their VAW meters, 
power supplies, precision potentio­
metric de voltmeters, and true RMS 
vacuum tube voltmeters.
Circle 198 on Inquiry Card, page 97

Slip Rings
A 2-color, 4-page brochure issued 

by the Slip Ring Co. of America, 3612 
W’. Jefferson Blvd., Los Angeles 16, 
Calif., contains information on the 
company’s line of slip rings, brushes, 
and commutators of all sizes.
Circle 199 on Inquiry Card, page 97

Test Equipment
Sierra Electronic Corp., 3885 Bohan­

non Drive, Menlo Park, Calif., has 
just issued a set of technical bulletins 
describing their products such as fre­
quency-selective voltmeters, wave an­
alyzers, fault analyzers, calorimeters, 
calibrated RF loads, and termination 
wattmeters along with the various 
accessories available. Complete in­
formation is contained in these bulle­
tins.
Circir. 200 on Inquiry Card, page 97

Potentiometers
A 12-page, 2-color condensed com­

ponents catalog describes in detail 
precision potentiometers and pressure 
transducers and accelerometers which 
are available from Fairchild Controls 
Corp., 6111 E. Washington Blvd., Los 
Angeles, Calif. Catalog contains pho­
tographs and technical information in 
easy-to-follow tabular form.
Cirdo 201 on Inquiry Card, page 97

Magatine Subscription
“Data from ElectroData” is a bi­

monthly, 8-page, 2-color house maga­
zine published by the ElectroData 
Div. of Burroughs Corp., 460 Sierra 
Madre Villa, Pasadena, Calif., which 
is available free. Publication is of in­
terest to any one in the computer 
field.
Cirdo 202 on Inquiry Card, page 97

Avionic Power Supplies
Bulletin 3000.1 is a 4-page, 2-color 

brochure issued by the American 
Electronics, Inc., 655 W. Washington 
Blvd., Los Angeles 15, Calif., which 
describe? their 400 cycle and de power 
supplies, magnetic amplifiers, electri­
cal and air conditioner ground sup­
port equipment for avionics and in­
dustry.
Circle 203 on Inquiry Card, page 97

Cable Caliper
Zippertubing Co., 752 S. San Pedro 

St., Los Angeles 14, Calif., has just 
made available a handy plastic cable 
caliper. The caliper provides an easy 
method for measuring wire bundles in 
order to determine both the actual di­
ameter of the cable and the zipper­
tubing size which will insure a tight 
fitting, neat appearing cable jacket. It 
is also handy for measuring such 
things as hose and pipe up to two 
inches in diameter.
Circle 204 on Inquiry Card, page 97

Instrumentation
“CEC Recordings” is a quarterly 

external company publication of Con­
solidated Electro-dynamics Corp., 300 
N. Sierra Madre Villa, Pasadena, 
Calif., which is available free to in­
terested engineers. Each 24-page is­
sue contains application stories and 
technical articles on industrial instru­
mentation, process control, aviation 
flight testing, data-processing and 
high-vacuum technology.
Circle 205 on Inquiry Card pago 97

Connector Publication
The “Cannonade" is a bi-monthly 

publication issued free to engineers 
interested in connectors by the Can­
non Electric Co., 3208 Humboldt St., 
Los Angeles 31, Calif. Each issue 
contains us much useful engineering 
matter us possible.
Circle 206 on Inquiry Card pagn 97

Antennas & Systems
Andrew California Corp., 941 E. 

Marylind Ave., Claremont, Calif., has 
just issued booklet #8432 which is 
full of information on all the anten­
nas and antenna systems and coaxial 
transmission lines and accessories 
that arc available from the company. 
This 2-color, 132-page booklet is com­
plete with photographs, electrical and 
mechanical specifications, tables, 
charts, and graphs.
Circle 207 on Inquiry Card, page 97

Radiating Systems
Bulletin No. RS 100 issued by Elec­

tronic Specialty Co. 5121 San Fer­
nando Rd., Los Angeles 39, Calif., is 
a 32-page, 2-color booklet which de­
scribes their line of antennas, antenna 
arrays, coaxial switches, power di­
viders, filters, diplexers and multi­
plexers, impedance matching devices, 
coaxial cable assemblies and complete 
antenna systems. Booklet is indexed 
for simple location of any specific 
item.
Circle 208 on Inquiry Card, page 97

Tube Catalog
The new Eimac Quick Reference 

Catalog brings a convenient tab-in­
dexed form summarized technical 
data and prices on their latest prod­
ucts. Eitel-McCullough, Inc., San 
Bruno, Calif.
Circle 209 on Inquiry Card, page 97

Modular Recorder
The Ampex Corp., 934 Charter St.. 

Redwood City, Calif., has just issued 
a multi-colored 16-page brochure 
which describes in complete detail 
their model FR-100A modular mag­
netic tape recorder/reproducer for in­
strumentation.
Circle 211 on Inquiry Card, page 97

Constant Delay Lines
A 4-page, 2-color bulletin issued by 

the Orbitran Co., Lakeside, Calif., de-
scribes their line of lumped 
delay lines. The bulletin is 
with photographs, technical 
tion, tables, and graphs.
Circle 211 on Inquiry Card.

constant 
complete 
informa-

page 97

Wire-Wound Resistors
Completely illustrated in 20 pages, 

Cinema Engineer, 1100 Chestnut St., 
Burbank, Calif., displays its entire 
line of precision wire-wound resistors 
in catalog 14RC. A number of their 
resistors series have been renumbered 
for conformance with a new specifi­
cation pattern. Complete specification 
detail has been covered, giving the 
engineer ample information to make 
his selection.
Circle 212 oa Inquiry Card, page 97

AC Power Source
Behlman Engineering Co., 2911 

Winona Ave., Burbank, Calif., has 
available a new technical bulletin de­
scribing their Invertron. The Inver- 
tron is a completely electronic ac 
power source used in research and de­
velopment, production testing, test 
consoles or wherever ac power other 
than that obtainable from 60 cycle 
line is required.
Circle 213 on Inquiry Card, page 97

Transistors & Diodes
Texas Instruments, Inc., P O. Box 

312, Dallas, Tex., has just issued a 
series of 4-page brochures describing 
their various transistors and semi­
conductor products. Brochures are 
complete with graphs, photographs, 
technical and mechanical specifica­
tions and easy-to-follow tables.
Circle 214 on Inquiry Card page 97

(Continued on page 122)
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Safe, Dependable Electrical Protection
Standardize on BUSS Fuses!

proper operation

BUSS fuses are made to protect — not to blow, needlessly

ELECTRONIC INDUSTRIES

Just as important, BUSS fust's will 
not give a false alarm by blowing need-

lessly. Shutdowns due to faulty fuses 
blowing without cause are eliminated.

This careful testing is your assurance 
BUSS fuses will provide equipment 
with maximum protection against dam­
age due to electrical faults.

By specifying dependable BUSS 
fuses, you help safeguard the good 
name of your equipment for quality 
and reliability.

Bussmann 
McGraw-Edison 
at Jefferson, St.

Bum Make* • Cangiala 
Lina at Fnaaa tar Hana 
Farn. Cnnnanial. Elea- 
troni«, Autonatlvn ail 
laduatrlal Um

Circle 59 on Inquiry Card, page

If your protection problem Is 
unusual . . .

... let the BUSS fuse engineers work

Complete Line—There is a complete 
line of BUSS fuses in sizes from 1/500 
ampere up . . . plus a companion line 
of fuse clips, blocks and holders.

under all service conditions . . . every 
BUSS fuse is tested in a sensitive elec­
tronic device that automatically rejects 
any fuse not correctly calibrated, prop­
erly constructed and right inali physical 
dimensions.

Mfg. Division
Co., University 

. Louis 7. Mo.

with you and save you engineering 
time. If possible, they will suggest a 
fuse already available in local whole­
salers’ stock, so that your device can 
be easily serviced.

For more information on the 
complete line of BUSS and FUSE- 
TRON Small Dimension Fuses 
and Fuseholders, write for bulle­
tin SFB.

FUSETRDH



Latest Western Literature
for Engineers

Precision Resistors
A 4-page, 2-color bulletin describes 

Ultronix, Inc., 116 S. Bayshore Blvd., 
San Mateo, Calif.’s line of miniature 
precision wire-wound resistors. Com­
plete technical information is in­
cluded.
Circle 215 on Inquiry Card, page 97

Potentiometers
A 24-page multi-colored booklet is 

available from Bourns Laboratories, 
Inc., P. O. Box 2112, Riverside, Calif., 
which describes a line of potentiome­
ters and trimmers. Brochure contains 
photographs, drawings, tables, elec­
trical and mechanical specifications.
Circle 216 on Inquiry Card, page 97

Strip-Chart Recorder
A 4-page, 2-color bulletin is avail­

able from Varian Associates, Instru­
ment Div., 611 Hansen Way, Palo 
Alto, Calif., which describes a small­
size moderate-cost strip-chart re­
corder of the null-balance potentiome­
ter type. Bulletin contains photo­
graphs, drawings, tables, electrical 
and mechanical specifications.
Circle 217 on Inquiry Card, page 97

Precision Gears
A new brochure illustrating many 

different types of fine pitch precision 
gears made by Western Gear Corp., 
P. O. Box 182, Lynwood, Calif., is 
available. Brochure illustrates typical 
applications and contains technical 
information.
Circle 218 on Inquiry Card, page 97

Nuclear Lab Instruments
A series of 3 bulletins describes BJ 

Electronics, Borg-Warner Corp., 3300 
Newport Blvd., Santa Ana, Calif., 
linear count rate meter, linear ampli­
fier, and precision binary scaler. Pur­
pose and function of these instru- 

are contained in separate bul- 
with performance specifica- 

dimensional and installation

menta 
letina 
tions, 
data.
Circle 219 on Inquiry Card page 97

Electronic Hardware
A new 24-page catalog No. 30 avail­

able from Lerco Electronics, Inc., 501 
S. Varney St., Burbank, Calif., fea­
tures complete lines of molded and 
standard terminals, diode clips, taper 
pins, plugs and receptacles, handles, 
quintlock nuts, terminal boards, swag­
ing tools and miscellaneous hardware. 
More than 100 new items are cata­
loged for the first time.
Circle 220 on Inquiry Card, page 97

Engineering Wall Chart
Perkin Engineering Corp., 345 Kan­

sas St., El Segundo, Calif., has just 
issued a large engineering wall chart 
which features many useful conver­
sion tables for engineering personnel. 
Circle 221 on Inquiry Card, page 97

Computer Programming
A 4-page bulletin describing the 

unusual features of a new program­
ming method is available from Bendix 
Computer Div., 5630 Arbor Vitae St., 
Los Angeles, Calif.
Circle 222 on Inquiry Card, page 97

Modular Oscilloscopes
Complete specifications and prices 

of Advanced Electronics Mfg. Corp., 
2116 S. Sepulveda Blvd., Los Angeles 
25, Calif. Model 200 series of modular 
oscilloscopes are contained in a six- 
page short form catalog which also 
contains all technical information.
Circle 223 on Inquiry Card, page 97

Pressure Transducers
Two different pressure transducers, 

one designed to measure pressures in 
extreme environments, the other to 
provide high resistance pick offs and 
non-linear functions are described in 
technical information available from 
the Technology Instrument Corp, of 
Calif., 7229 Atoll Ave., N. Hollywood, 
Calif.
Circle 224 on Inquiry Card, page 97

Servomotor
Beckman/Helipot Corp., Newport 

Beach, Calif., has just issued a 4-page 
technical bulletin which describes in 
complete detail their 115-v, size 8 
servomotor.
Circle 225 on Inquiry Card, page 97

Test Equipment
Hewlett-Packard Co., 275 Page Mill 

Rd., Palo Alto, Calif., has just issued 
a 16-page, 2-color short form catalog 
which describes their line of test 
equipment. The catalog is complete 
with photographs, electrical and me­
chanical specifications and price list. 
Circle 226 on Inquiry Card, page 97

Technical Notes
“Technical Notes” is a bi-monthly 

publication available from G. M. Gi­
annini & Co., Inc., 918 E. Green St., 
Pasadena, Calif. Free subscriptions 
to this useful technical publication 
are available.
Circle 227 on Inquiry Card, page 97

Electron Tube Catalog
Litton Industries, 960 Industrial 

Rd., San Carlos, Calif., has just issued 
a 90-page catalog listing magnetrons 
and klystrons that are available from 
them for use in government equip­
ment. Complete technical information 
is included along with photographs, 
tables, and drawings.
Circle 228 on Inquiry Card, page 97

Radiation Equipment
Tracerlab, Inc., 2030 Wright Ave., 

Richmond 3, Calif., has just issued a 
142-page, 2-color catalog which de­
scribes their facilities, counting 
equipment, radiation analysis equip­
ment, monitoring equipment, special 
equipment, and other products manu­
factured by them. Booklet contains 
comprehensive information on all of 
their products.
Circle 229 on Inquiry Card, page 97

Automatic Devices
Brocker Labs, P. O. Box 967, 

Sunnyvale, Calif., has just issued a 
4-page brochure which describes their 
microwave power regulators, noise 
figure measurement equipment and a 
laboratory power supplies designed 
specifically for the laboratory circuit 
engineer. Complete information is 
given.
Circle 230 on Inquiry Card, page 97

Accelerometer Calibration
Methods and accuracies of crystal 

accelerometer calibration are featured 
in a 25-page manual complete with 
actual photos and graphs. Frequency 
response, linearity with temperature, 
mounting methods and many other 
topics are covered. Endevco Corp., 
161 E. California St., Pasadena, Calif. 
Circle 231 on Inquiry Card, page 97

Computer Translator
A 4-page brochure describing the 

Model ZA-100 Computer Language 
Translator is now available from the 
Electronic Engineering Co. of Cali­
fornia, 1601 E. Chestnut, Santa Ana, 
Calif. It describes the application, 
operation, and economical building 
block design principle of the system. 
Circle 232 on Inquiry Card, page 97

Electrometer
A four-page bulletin describes the 

Model 31 Vibrating Reed Electrom­
eter. New bulletin discusses opera­
tion, applications, specifications and 
performance. Applied Physics Corp., 
2724 S. Peck Rd., Monrovia, Calif.
Circle 233 on Inquiry Card, page 97
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Magnetic Metals Company offers
a new improved HYMU "80

Test »et up devised to check low induction permeability.

BlMETIC METALS COMPANY
123CircL 45 on Inquiry Card, page 97

ELECTROMAGNETIC CORE PARTS AND SHIELDS . HAYES AVENUE AT 21st ST. . CAMDEN 1. N.J.

■ Through the use of newly de­
veloped magnetic alloys, recently 
made available to Magnetic Metals 
Company, laminations of the type 
shown here are now obtainable in 
both .006' and .014* improved 
Hymu “80”. Permeability rejection 
levels at low inductions will aver­
age 30 to 50 percent higher for these 
laminationsthanarenowin effect for

standard Hymu “80” laminations.
Intensive work on the exacting 

details of annealing practices, as 
well as on melting and rolling 
techniques has made possible these 
superior characteristics. Stock will 
be maintained in both .006* and 
.014" material. Prices will be quoted 
upon inquiry based on quanti­
ties required.

ELECTRONIC INDUSTRIES « August 1958
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POLARIS LAUNCHER

Philco'» radically
this portable picture tube which is connected by 25 feet of cable 
to the main chassis, can be positioned where the viewer chooses

LITTLE 
POWER
PLANT

A miniature gw tur­
bine — the smallest 
yet developed—de­
livers either 5 or 10 
hp, according to de­
sign ers, Propulsion 
Research Corp., 
Santa Monica, Calif.

and concrete land in bay a few feet away to 
again

Unique launching lystem for the Polaris IRBM is hurling dummy 
missiles skyward at San Francisco Naval Shipyard. Missiles of steel 

be recovered and fired

OLDTIMER 
RETIRES
RCA» W. Dean (r) 
and CE s R E. Gil­
lette check over this 
4O-yr. old GE capa­
citor equipment at 
RCA, believed to 
be the oldest indus­
trial capacitor in­
stallation in the 
country, and soon to 
be retired.

EDISON GENERATOR
M Alan Chapman (r) present» one of the first generators 
built by Thos. A. Edison machine work» to Herbert P. Buetow, 
pres, of Minnesota Mining & Mfg. Co. Built in 1891 it will 
be placed on display in 3M’s electrical products laboratory.

TV line features a striking departure in

NEW TV DESIGNS

Latest Motorola TV line features this new 
console in the French Provincial Period 
Features include 21-in. tube, 1 yr. warranty 
on all parts, and controlled warm up tubes.



STANDARD TYPES AVAILABLE FOR DELIVERY NOW

Volts Volts

ENGINEERING

See the Shockley exhibit at WESCON.

Shockley

Circle 90 on Inquiry Card, pagi, 97 ELECTRONIC INDUSTRIES126

Transistor Corporation
1117 California Avenue, Palo Alto, Calif

<500
<500
<500
<500

<50
<50
<50

4N20D 
4N30D
4N40I » 
4N50D

40±5 
50±5

ro 100 m * 
<0.1 «sec 
< 0.2 «sec

¿terminal 
switching diode

20 lOOv 
< 500 «a

Vb (breakdown voltage) 
lb (breakdown current) 
V, (holding voltage) .
Ib (holding current) .

Dissipation 
Time to close 
Time to open

a delay line. Wider bandwidth enables 
it to handle closely-spaced pulse 
groups. The unit measures 3 x 4*4 x 
8*4 in. ESC Corp., 534 Bergen Blvd., 
Palisades Park, N. J.
Circle 284 on Inquiry Card, page 97

R, C on " resistance) . <20 ohms 
(from 1—3 amps voltage <1 volt 
plus 0 2 to 15 ohms times current >

with 4 layers. < an replace conjugate
alternate n and p type structure of 5 components

Our engineering staff, under the direction of Dr. William Shockley 
will undertake circuit problems in typical applications such as: 
sawtooth oscillators, pulse generators, bistable circuits, ring 
counters and various switching functions. Special types of 
transistor diodes are being developed to individual specifications. 
Technical information on request. Write to Dept. 1-1H8.

* Invented at Bell Telephone Laboratory?«.

TACHOMETER GENERATOR
The Tachometer Generator features 

compact size, precision construction 
and economical cost. It is designed 
for direct mounting to the driving mo­
tor without use of coupling devices.

DELAY LINE
Extended bandwidth Lumped-Con­

stant Delay Line virtually triples the 
delay-to-rise-time ratio previously 
available. Its 145:1 ratio now enables 
computer engineers to design delay 
line memories with 72 bit storage ca­
pacity rather than 25. The new de­
sign, with its better figures of merit, 
can now be incorporated into applica­
tions previously beyond the range of

Thus the stator bolts directly to the 
motor flange, while the rotor mounts 
to the motor shaft. AC output fre­
quency is 4 times the fundamental 
motor speed, producing 240 cps. at 
3600 rpm. The rotor flux is supplied 
by n permanent magnet. Minimum 
size is 4*4 in. diameter and 2^ in. 
length. Carter Motor Co. 2760 A. W. 
George St., Chicago 18, Ill.
Circle 283 on Inquiry Card, page 97

SHOCKLEY 4-LAYER TRANSISTOR DIODE 
SIMPLIFIES SWITCHING CIRCUITRY FOR 
COMPUTERS. TELEPHONY. CONTROL



When the U. S. Army moves up 
Kleinschmidt is in the van
Kleinschmidt page printers and reperforator teletypewriters receive and transmit 
teleprinted communications wherever a truck can roll.

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 LABORATORIES, INC.
PtONEEH IN TELEPPINTED COMMUNICATIONS EQUIPMENT

A SUBSIDIARY OF SMITH-CORONA INC • DEERFIELD. ILLINOIS

ELECTRONIC INDUSTRIES Awgust 1958 Circle 118 on Inquiry Card, page 97 127



FOR FINISHING WIRE LEADS
WITH TERMINALS ATTACHED

SOME EXAMPLES OF TERMINALS ATTACHED BY ARTOS MACHINE

MUTE for FRÍE Mieth Mo. 655 m Artes TA-20-5

2753 South 28th Street Milwaukee 46, Wisconsin

ELECTRONIC INDUSTRIESCircle 58 on Inquiry Card, page 97128

Signal 
Indicating

3. Attaches any prefabricated terminal in strip form to one end of wire. 
(Artas Model CS-9 attaches terminals to BOTH ENDS OF WIRE 
simultaneously )

VISIT US AT 
WESCON SHOW, L A 

BOOTH NO. 324

new ARTOS

DO YOU NEED Automation

alarm bus bar will be more than suf­
ficient to assure good contact. Buss­
mann Mfg. Div., McGraw-Edison Co., 
University at Jefferson St., St. Louis 
7, Mo.
Circle 276 on Inquiry Card, page 97

Alarm 
Activating

completely hermetically sealed. Step­
less adjustment of inductance over a 
10% range is provided and torque ad­
justment is such as to preclude pos­
sible strain on printed circuit mount­
ing. Weighing approximately ft oz. 
the ATE-11 and ATE-12 will find 
wide application in the guided missile 
and similar miniaturization fields. 
Burnell & Co., Inc., 10 Pelham Pkwy., 
Pelham Manor, N. Y.
Circle 275 on Inquiry Card, page 97

4. Mark» finished wire lead» with code numbers and letters. (Available 
a» optional attachment}

PRODUCTION SPEEDS up to 3,000 finished pieces per hour. 
Can he operated by unskilled labor. Easily set up and adjusted 
to different lengths of wire and stripping—die units for different 
types of terminals simply and quickly changed.

ENGINEERING CONSULTATION... recommendations without ob­
ligation. Special adaptations made to fit requirements of your 
product. Machines for all types of wire lead finishing.

i ■ — i Autemollc Machinai lot Finishing Wir« lead«

jAETCJj L’U 1141’1«,

VARIABLE TOROID
New development in the toroidal 

coil field offers u sub-miniature en­
capsulated variable toroid. Developed 
especially for printed circuit and sim­
ilar light weight applications, it is

GRASSHOPPER FUSES
The fuses are designed to carry 

their rated capacity for ten minutes. 
The alarm spring has a sharp point 
on the end so that when released by 
the blowing of the fuse it will make 
positive contact with the alarm bus 
bar. This spring is so designed that 
even the minimum pressure on the

1. MraMiet and cuts »olid or stranded wire 2" lo 250" in length

2. Strips one or both end» of wire from %" to 1 ".

New
Products



AUXILIARY ENGINE DRIVEN 
ALTERNATOR

FREQUENCY DISCRIMINATOR AND
SERVO DRIVEN CORRECTION LOOP

AIRCRAFT 
ENGINE

VARIABLE 
RATIO
ENGINE 
TRANSMISSION

Designed for controlling a LYCOMING variable ratio 
engine transmission which drives a typical aircraft alter­
nator at constant speed.
• ±0.125% (400 ±0.5 cycles) accuracy.

—55°C to -|-125°C ambient temperature range.
Smaller, lighter, less complex through use of semi­
conductors.

Other types of systems can be 
designed to your specification. For 
more information contact the Oster 
office nearest you.

MAIN 
ALTERNATOR

TYPE 24 PG- 
6954 02

TYPE AMP- 
9616-02

TYPE STU- 
6003411

SERVO TORQUE UNIT 
WITH STABILIZING 
GENERATOR FEEDBACKBurton Brown» Advrtlting

<)tht*r products include -> imk. syn

Racine. Wisconsin

WESTERN
OFFICE

NEW JERSEY
OFFICE

MANUFACTURING CO.
Your Rotating F<iuipn;ent Specialist

FREQUENCY DISCRIMINATOR 
AND SPECIALIZED
SERVO AMPLIFIER

Al' drive motors. IN' motors, servo 
mechanism assemblies, reference and 
tachometer nendor-. servo torque 
unit-, actuators and motor driven 
blower and f in »^‘inblies.

NEW YORK
OFFICE

217 North Main Str«®»

Engineers For Advanced Projects: |

ELECTRONIC INDUSTRIES August 1958

TWX 5 Mon 7*71

Interesting, varied work on designing transistor circuits 
and servo mechanisms.
Contact Mr. Robert Bums, Personnel Manager, in confidence.

Circle 85 on Inquiry Card, page 97



designed for applications1000,

150 MW GROUP; W

imately isotropicover

CHICAGO STANDARD TRANSFORMER CORPORATION ings among 4 case sizes,
351* ADD If ON mm CHICAGO 1«, IUJNOIJ 2200

Card page 97

ELECTRONIC INDUSTRIES130

Fansteel 
Sheridan

Complete detail* about these new units are available in STANCOR Bulletin 546, 
available from your distributor or by writing direct to Chicago Standard.

Metallurgical Corp., 
Rd., N. Chicago, Ill. 
Circle 286 on Inquiry

where the antenna can be manually 
oriented to any position It can also 
be supplied with a remote controlled

motor-driven mount. The unit pic­
tured is a 4-turn helical beam antenna 
having an acceptance angle of ap­
proximately 50° and a gain of approx-

age at 85°C does not exceed 8 times 
the 25°C value. Available in 20 rat-

ACTUAL 
SIZE

Siport Solti. Roburn Agencies Inc , 431 Greenwich St., New York 13, N Y 

Visit us at WESCON—Booth 1325

source. Other antenna designs, with 
either remote controlled motor-driven 
mounts or manually operated bases 
are also available. Nems-Clark Co., 
919 Jessup-Blair Dr., Silver Spring,

Circle 285 on Inquiry Card, page 97

TANTALUM CAPACITOR
The S-T-A type solid tantalum ca­

pacitor, which contains no liquid elec­
trolyte, has been redesigned to 
smaller sizes. Illustration shows the 
100 Series, rated at 1.0 mfd, 35 wvdc, 
contrasted with two earlier models of 
the same rating. The length of ca­
pacitor (excluding leads) is 0.250 in.; 
diameter is 0.175 in. Leakage current 
at 25°C does not exceed 3 p.a. or 9.93 
ixa./mf,v., whichever is larger. Leak-

TELEMETRY ANTENNA
The unit illustrated, Model MAM

NewSee your 

CHICAGO

STANDARD 

distributor 
for your 

widest choice 
of STOCK 

transformers

Stancor 
Part No. Application

Turns Ratio 
Pri. to See

Impedance In Ohm* 
Prl. See.

TA-19 Input 1.00:45.5 30 C.T. 50.000
TA-19 Interstage 3.08:1 100 C.T. 10 C.T.
TA-20 Output 5.22:1 350 C.T. . 4, 12
TA-21 Output 5.53 1 500 C.T. 4, 8. 16
TA-22 Interstage 3.16:1 500 C.T. 50
TA-23 Output 5.65:1 600 C.T. 4, 8, 16
TA-24 Interstage 10.0:1 500 C.T. 50.000
TA-25 Output 6.75 1 825 C.T. 4. 8. 16
TA-26 Output 9.80:1 1.250 4, 12
TA-27 Interstage 4 DB 1 1,200 20,000 C.T.
TA-26 Interstage 1.65:1 1,500 500 C.T.
TA* 29 Output 11.8:1 2.500 4. 16
TA-30 Interstage 1.00:1.22 5.000 C.T. 7.500 C.T.
TA-31 Interstage 1.00:1.41 5.000 C.T. 10,000 C.T.
TA-32 Interstage 1.00:4 5.000 C.T. 80,000 C.T.
TA-33 Output 24.6:1 10.000 C.T. 4. 8. 16
TA-34 Interstage 14.0:1 10,000 200 C.T.
TA-35 Interstage 2.24:1 10,000 2,000 C.T.
TA-3C Interstage 1.83:1 10,000 3.000 C.T.
TA-37 Output 5.55:1 400 C.T. 11
TA-36 Interstage 3.44:1 500 C.T. 150 C T

300 MW GROUP; ’M** %”; wt. 1.2 or
TA-39 Output 3.08:1 100 C.T. 4, 8. 16
TA-40 Output 3.27:1 160 4, 8. 16
TA-41 Output 5.00:1 400 C.T. 4, 8. 16
TA-42 Output 5.60:1 500 C.T. 4. 8. 16
TA-43 Output 6.63:1 700 C.T. 4, 8, 16
TA-44 Output 12.5:1 2,500 4, 8, 16
TA-45 Output 13.7:1 3,000 4, 8. 16
TA-46 Interstage 8.17:1 100,000 1,500 C.T.
TA-47 Input 1.00:14.1 1,000 C.T. 200.000 C.T.





Bobbin Cores

132 ELECTRONIC INDUSTRIES

Standard range is 5 a., with voltage 
ranges from 6 v. to 300 v., and cur­
rent ranges from 3 ma. to 5 a. Weston 
Instruments, Div. of Daystrom, Inc., 
Newark 12, N. J.
Circle 278 on Inquiry Card, page 97

These ruggedly constructed two-sec­
tion units have a continuously adjust­
able automatic rate of rise in con­
formance with ASTM standards, so 
that they can be used for dielectric 
testing in accordance with ASTM 
specifications. They are furnished 
with two 4 in. panel instruments. Beta 
Electric, Richards Ave., South Nor­
walk, Conn.
Circle 277 on Inquiry Card, page 97

AC POWER SUPPLIES
Series 7000 high-voltage ac power 

supplies are available in 19 models, 
operating on 220 or 440 v, cps, 1 O 
inputs, with output voltages ranging 
from 0-25 to 0-150 kv, at 5 to 100 kva.

2921 ADMIRAL WILSON BOULEVARD 
CAMDEN 5, NEW JERSEY 

WOodlawn 6-2780 TWX 761 Camden, N.J.

AC RELAY
The contact making instrument em­

ploys a moving iron mechanism, 
thereby eliminating the need for 
costly rectifiers or external convert­
ers. This new AC Sensitrol Relay, 
Model 1094, deflects in proportion to 
the true RMS of the impressed cur­
rent or voltage. Offered with either 
one or two preset contacts. It finds 
applications in over and/or under cur­
rent or voltage control und alarm.Not only G-L but our customers, too, claim consistent 

uniformity with every G-L Tape Wound Core and 
Bobbin Core. This consistent uniformity is the result 
of: an accuracy of control never before achieved 
in each and every step of the manufacturing 
process^ the use of the highest quality raw materials 
and new and exclusive manufacturing technologies.

Prove our claims and the claims of our customers. 
Write, wire, call or teletype us about your re­
quirements and for our technical bulletins.



Why SHOULDN’T we be interested in 
close corporation insurance?

"We have to be!... our families' future 
security depends upon the future of our 
husbands’ business."

The death of a principal stockholder in a close 
corporation can lead to financial chaos in the 
business. It can mean extreme hardship to the 
family of the deceased and to the remaining 
stockholders.

These hazards can be eliminated through a 
proper stock purchase and sale agreement 
funded by an effective business life insurance 
plan.

¿Etna Life’s Business Planning Service can 
be of assistance to your attorneys and account* 
ants in setting up such a plan.

ATNA BUSINESS LIFE INSURANCE
PLANS ARE SPECIALLY DESIGNED ...
• Ta protorvo PARTNERSHIP value* when 

death comet to any partner.
• To pretervo SOLE PROPRIETORSHIPS 

for heir« or «elected employee*.
• To pretervo ownerthip value* when 

death comet to any »tockholder in a 
CLOSE CORPORATION.

• To indemnify any flrm for the death of a 
KEY MAN

Add Life to your Business with ¿Etna Business Life Insurance

/ETNA LIFE
INSURANCE COMPANY

AfFiliatti 
ÆTNA CASUALTY AND SURETY COMPANY 

STANDARD FIRE INSURANCE COMPANY 

Hartford, Conn,

¿Etna life Inturance Company
Hartford 15, Connecticut
Gentlemen!
Pleate tend me a copy of your new booklet "Will Thit Mon Take
Your Butinen With Him When Ho Dietl"

Name_____________________________________________

Addrett___________________________________________
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SWEEP GENERATORS

New
Products

QUIPMENT

F PERMITS ACCURATE 
R.F. Measurements 

By Comparison

Gain-VSWR-Loss
From 200 KC to 1000 MC

REFLECTION 0B DOWN

SCOPE

Of Vehege

LINE

TEST 
FEED-THRU OET CIRCUIT

1—I I ililiUUiMiL
STANDARD ATTEN7 OPEN^

OF CIRCUIT IS=TO 
TWICE ATTEN SETTING

SEND FOR TECHNICAL NEWSLETTER 
Informative, fully illustrated technical news­
letter describes RF Measurements of Gain, 
Loss, or VSWR by the Comparison Technique.

Measurements Unaffected By:

Sweep Generators 
and Accessori»* 
available from
15 KC to 1000 MC

JESW ELECTRONICS CORP.

1 5th A Lehigh • Philadelphia 32, Pa. 
F»port —Roche International, N f., N V

• Oscilloscope Gain or Linearity Changes
• Sweep Generator Power Output Changes 

Square Law Characteristics of Defector 
Delay Line Losses

Comparison Measurement Techniques can achieve accu­
racies in the order of ±0.2—Without Refinement Efforts.

MINIATURE MOTOR
A sub-fractional horsepower hys­

teresis motor, although small in size, 
has a good low heat rise of only 20’C 
to 38 *C depending on horsepower 
rating. Other features assure high

performance with long-life reliabil­
ity. Horsepower ratings are from 
1/200th to l/20th, with a running 
torque of 2.8 in.-oz. to 28-in.-oz. Dif­
ferent rpm’s can be selected by vary­
ing input frequency. It reaches full 
speed in 1 revolution and maintains 
synchronous speed at rated load. Mo­
tor is totally encased. Dale Products, 
Inc., Box 135, Columbus, Nebr.
Circle 287 on Inquiry Card, page 97

FOCUS COIL
Type F20 electromagnetic focus coil 

is designed for photographic, flying 
spot, military and other special pur­
pose 1 *4 in. neck diameter CRT requir­
ing-short focal lengths at high (up to 
25 kv) accelerating potential without 
overheating. Minimum spot distortion 
is assured by machining coil ease to 
close dimensional tolerances. It mea-

TYPEF2Û

sures 1 9/16 in. ID, 3(4 in. OD, 1% in. 
long and 5/16 in. front to gap center. 
Available in a wide range of coil re­
sistances. Syntronic Instruments, Inc., 
100 Industrial Rd., Addison, III.
Circle 288 on Inquiry Card, page 97
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What happens to soldered joints

Push temperature down and
without

18°F,

Circi« 83 on Inquiry Card, page 97 135

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.

Up to 15%, tin content has 
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.

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 
—75 F the joined metals still 
fail before the joint. Further 
down the temperature scale, 
joints fail first.

in Government specs is of interest.
This proposal, which calls for 

0.2 to 0.5% antimony in solders 
in the 40 to 70% tin range, is 
based on investigations showing 
that antimony inhibits allotropic 
change in tin as the thermometer 
falls.

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.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

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

ELECTRONIC INDUSTRIES • August 1958

STORM-DETECTING 
RADAR



Speed Production

■ patents pendinj

2X MAGNIFICATION

ACTUAL SIZE

MX OIA.

SPECIFICATIONS

Voltage:

ELECTRONIC INDUSTRIES136

500 VDCW, 1300 VDCT, special units 
can be supplied for 900 V RMS test

edge lighted graph screen with an am­
bient light filter. Assembly is encased 
in a high efficiency heat radiating 
cover. Indicator Panelscope Model 
P-100 consists of a Basic unit plus a 
selenium rectifier type low-voltage 
power supply for positioning and sec­
ond tinode adjustment only. Water­
man Products Co., Inc., 2445 Emerald 
St., Philadelphia 25, Pa.
Circle 273 on Inquiry Cord, page 97

frame avoids stress points and elimi­
nates the danger of tearing or distort­
ing the mesh. Colonial Process Sup­
ply Co., 122 W. 22nd St., New York 
11, N. Y.
Circle 274 on Inquiry Card, page 97

VARIABLE RESISTORS 
CERAMIC CAPACITORS

Capacitance: Available in values up to 1.000 mmf. 
GMV

Power Factor: 3% maximum, measured at 1KC

PANEL SCOPES
The Basic F'anelscope Model P-1 

consists of a Rayonic 2SP1 crt having 
a usable screen area of 1*4 x 3 in., a 
high-voltage power supply, a crt es­
cutcheon with controls and a variable

BT» __  «-X «, 1. / A DIVISION OF GLOSE-UNION, INC.
fl £■ Il T I Cj IA / 93BH E. KLEFE AVE • MILWAUKIE 1, WIS.

a lx (arid»104 Ml FImhiH M • Twaale, Oxtui« 
DM35 A

PACKAGED ELECTRONIC CIRCUITS • ELECTRONIC SWITCHES 
ENGINEERED CERAMICS • SEMI-CONDUCTOR PRODUCTS

- .n-p 

TYPF DA »40

DA-740, with same electrical characteristics but without solder 
fillet or leads, can also be supplied.
For details write for Centralab Engineering Bulletin No. 
EP-556. For the most complete line of ceramic capacitors in 
the industry see your Centralab distributor.

SCREEN-PRINTING
Screen-printing equipment is used 

by electronic engineers for such proj­
ects as printed circuit production. The 
patented features of the durable, 
lightweight, all-metal “Fastretch” 
frame allow the metal mesh to be 
stretched tightly and uniformly, in 5 
minutes, without tools or special 
equipment. Firmly stretching the 
mesh tight ns a drum, to the very 
limits of its own tensile strength,

can be inserted from either end ... a natural for 
machine insertion or other types of automation
embodies a new metalizing technique that com­
pletely eliminates capacitance drop-off, silver 
migration, and silver hum-off during soldering 
operations
will withstand soldering temperatures of 450°F for 
two minutes
has a solder fillet around center ring eliminating 
need for solder preforms
rugged 16 gauge tinned wire lead assures positive 
connections

Centralab;s New DA-741 Hi-Kap,® 
the feed-thru you can’t put in wrong

with this New Symmetrical 
Feed-Thru Capacitor*



WORKS, Bradford, PaCORNING GLASS
Electronic Components Department

FOTOCERAM circuit board blank* are made photographically All hole* and 
shape* are produced by simple exposure to light, heat and an etching operation.

cycles of copper metallizing at 500°F. 
and could not find a single blister or

0.034
0.088

0.006
0.014

For more information, write for our 
Data Sheet on Fotoceram.

Non-flammable
No blisters • Fotoceram never blisters.
We put it through repeated 15-second

sign of peeling or failure 
Other properties:

Dissipation factor 
lmc@ 20°C. 

@ 200’C.
Dielectric constant

1 mc @ 20°C. 
@ 200°C. 

Loss factor lmc@ 20°C. 
@ 200°C.

Circle 67 on Inquiry Card page- 97

Reliable through-plate holes * The 
good adhesion of the circuit runs ap­
plies also to the through-plate holes 
because both are produced with one 
plating operation.
Excellent resolderability • We have re­
moved and resoldered components 
over twenty times on a Fotoceram 
board without damage to circuit runs 
or through-plate holes. And this is with­
out using adhesives to bond the copper 
to the board.
Dimensional stability • Rigid structure 
of Fotoceram prevents unusual design

ELECTRONIC INDUSTRIES « August 1958

Exceptional pull strength • 1400 pounds 
per square inch.

No water absorption • Fotoceram’s 
nonporous—zero water absorption.

This is a FOTOCERAM printed circuit 
... an unusual new type of printed circuit board

considerations—eliminates problem of 
warp and twist.

Good adhesion • It takes 12-25 pounds 
to peel a one-inch copper strip from 
a Fotoceram board.



lEUMIUIY 'S the 1!^
ElUlenco

Type

CAPACITORS

DM47

ferromagneticmeasurement

DM 20

implifying measurements

ELECTRONIC INDUSTRIESCircle 72 on Inquiry Card, page 9713«

DM15, DM16, DM19, DM20, 
DM30, DM40, DM42, DM43 . . . 
perfect for extreme miniaturization; 
ideal for new miniatured designs and 
printed wiring circuits. New "hairpin" 
parallel leads insure easy application* 
in radio, television, guided missiles. 
El-Menco Dur-Micas meet all humidity, 
temperature and electronic 
requirements, including military specs.

ACTUAL 
SIZES

transmitters 
solar power

has one of its radio 
operating on direct 
assemblies.

The new Hoffman

Arco Electronics,*Inc., 64 White St., New York 13, N. Y 
Exclusive Supplier To Jobbers and Distributor* in the U S and Canada

cells are of the silicon P-N junc­
tion type with average conversion 
efficiencies of 8%, based on a solar 
constant of 1400 watts per square 
meter of collecting area under 
standard testing conditions and 
will operate at peak efficiency up 
to 10,000 years.

The Hoffman scientist reported 
that the Type “S3” cells are being 
developed to meet the following 
environmental requirements: 

Vibration: will withstand 10 
through 60 vibration cycles 
per second and return at .05 
in. constant double amplitude 
in one minute cycles in any 
plane.
Pressure and Vacuum: will op­
erate at peak efficiency under 
any and all conditions. 
Gravities: will withstand up 
to 100 G’s shock for .003 sec­
onds in any direction. Will 
withstand constant up to 25 
G’s acceleration in any direc­
tion.
Temperature: will operate at 
peak efficiency under tempera­
ture conditions ranging from 
—190 degrees Centigrade to 
500 degrees Centigrade, well 
within safe temperatures en­
countered in missile launching.

Ruggedized Solar 
Cells for Missiles

Ruggedized silicon solar energy 
cells to withstand extreme environ­
mental conditions encountered in 
missile launching and outer space 
travel has been announced by the 
Semiconductor Division of Hoff­
man Electronics Corporation.

Assemblies of Hoffman solar cells 
are presently being used in the 
Navy’s Vanguard satellite, which

core loss at high values of flux 
density. This method is an im­
provement over an earlier Bu­
reau-developed technique1 which 
made possible the accurate use of 
an a-c bridge for such measure­
ments but required a “harmonic 
power" correction term. The re­
cent modification2 eliminates the 
harmonic power correction, thus

El-Menco "Dur-Micas"
hove proved their tremendous power 
and ability under accelerated condition* 
of 114 timet rated voltage at ambient 
temperature, of 125°C and 150C, 
winning oul over all other* in longeit 
fife, most powerful performance, 
smallest uze, gn at»«* stability

Avoid Costly Breakdown*... 
i with

Two-Way Built
In Rugged Reliability.

Write for 
FREE ¡ample and catalog

DM1S on your firm'« letterhead

are the

New Bridge Method for 
Core-Loss Measurements
THE National Bureau of Stand­

ards has developed a compen­
sating a-c bridge method for the

• Specially-«elected, highest-grade 
India Ruby mica film* . . pre-tested to 
have highest insulation resistance . . . 
greatest dielectric strength . lowest 
dissipation factor. Specially developed 
dipped coating retain* the superior 
properties of India Ruby mica

• Debugging'— the removal of early 
failure* by subjecting mica capacitor« tr 
short life tests at elevated voltages and 
temperature* . . THE SCORE ... 
DM30, 10,000 MMF, “Debugged" 
El-Menco Dur-Mica Capacitor* . . . 
subjected to 257,000 hours of life at 
85 C with 100% of the rated DC 
voltage applied . . . turned in a record 
computed reliability performance — 
APPROX. 0.6% CUMULATIVE FAILURES 
OR ONLY I FAILURE PfR 43 MILLION 
UNIT-HOURS.

«up »riot engineering know-how 
combine to build in El-Menco 
Dui-Mica Capacitor* the highest 
reliability .. to give long, ever-ready, 
powerful service in electronic equipment 
— from lightning-fast giant brains Io 
liny transistor receiver*.

featires ii 
ElUlenco

THE ELECTRO MOTIVE MFG. CO., INC.
k Manufacturer* of El Menco Capacitor*
A WILLIMANTIC. CONNECTICUT

g • molded mica a dipped mica • mica trimmer a dipped paper 
a tubular paper a ceramic a silvered mica films a ceramic discs

TWO WAYS
• Highest-Grade INDIA 
RUBY Mica Films . . .
• TOTAL DEBUGGING . .

Guarantee Super 
Dependability



8 channel rectilinear recording system

Brush.

Circle 40 on Inquiry Card, page 97 139

3405 PERKINS AVENUE 1 CLEVITE

The circuits, mechanisms, components and materials in 
this 8-channel recording system have already proved their 
reliability in Brush instrumentation now in use in the most 
critical applications— such as radar surveillance, computer 
readout, missile checkout on remote test ranges ... in 
extremes of temperature, humidity and other abnormal 
conditions. At Brush, the high reliability factor is always 
a basic consideration in design.

In the system shown here, trace presentation is recti­
linear. Thermal writing provides clear, sharp traces, 
excellent for reproduction. Eight chart speeds, stepped 
from .4 to 100 mm/sec., operate by pushbutton controls. 
The system readily adapts to pertinent MIL specs.

With their wide measurement ranges, Brush Ultralinear 
Recording Systems may be used for development and 
checkout of industrial as well as military equipment. 
Factory branches, service and warehousing at Arlington, 
Va., Boston, Cleveland and Los Angeles: engineering repre­
sentatives in all key locations.

ELECTRONIC INDUSTRIES * August 1958

ASK FOR NEW CATALOG
Describes 2, 4, 6 and 8 channel systems—rack 
and mobile—ink, electric and thermal writing.

...WHEN RELIABILITY 

IS OF VITAL CONCERN



SEE US AT (Continued from page 138)

tude various

testing
involves

Circi« 48 on Inquiry Card, pago 97140 ELECTRONIC INDUSTRIES

far mt new 
CATALOG DIGEST 
Md Mk to b. nut 
m the mailiM llrt for 
THE PANORAMIC 
ANALYZER. Mr mulir 
bulletin femturin» 
•wlieatlM dcta.

10 kc modulation 
at tecond carrier 
null

WESCON
Booths 1265-1266

Sam* modulation 
level—frequency 
I he

» dependable ’
r CERTIFIED
SPECIFICATIONS 

for accurate , 
iX. data /I

and calculations involved in loss 
determinations at high flux densi­
ties.

Cores of ferromagnetic mate­
rial are essential to the operation 
of motors, generators, and trans­
formers, but the output of such 
devices is often appreciably low­
ered by hysteresis and eddy cur­
rents. A knowledge of the magni-

inconvenient deter

this loss
materials is needed for the suc­
cessful design and use of electric 
equipment.

In using a bridge for such mea­
surements, the effect of current 
distortion must be considered. At 
high inductions the u«ual bridge 
method, always indicates larger 
power losses than the wattmeter 
method because of harmonic cur­
rent components induced by the 
ferromagnetic core. To find the 
correct result, the power dissi­
pated in the primary circuit at 
harmonic frequencies must be 
subtracted from the apparent 
power dissipated in the ferromag­
netic material. Such a calculation

FM Deviation Check 
4 J kc. modulation at tint 
carrier null. Deviation = 

± 10.32 kc Panoramic 
display shows actual 

s deband spread includ­
ing those beyond 

deviation.

with a PANORAMIC 
■era PANALYZOR

Here the other side is 
clipped. Note mirror 

image effect and 
slight carrier shift

Designed and constructed 
tn meet performance speci­
fications over long period 
of hard usage, Panoramic 
'instruments are PROVED 
PERFORMERS in labora­
tories. plants and military 
Installations all over the 
world.

mination of harmonic components 
of power. Thus the need for a 
method of automatic compensation.

Since the “harmonic power” 
term is equal to Ih2Rp, where Ih 
is the h,h harmonic component in 
the exciting current and Rp is the 
resistance in the primary circuit 
(including the source resistance), 
the correction term would be zero 
if R,, were reduced to zero. The 
resistance value of the primary 
circuit cannot be reduced to zero 
by ordinary means such as using 
heavier wire, shorter leads, and 
lower valued bridge arms. These 
elements all contribute some re­
sistance, so that the lowest prac­
ticable values of primary resis­
tance are more than 2 ohms in 
most cases. However, it is possi­
ble to add enough negative resis­
tance to make the net primary 
circuit resistance zero, by using 
an electronic power source that 
employs current feedback to pro­
duce a negative output resistance. 
A special circuit allows the mag­
nitude of this negative resistance 
to be adjusted to counteract the 
positive resistance.

(Continued on page 142)

Major region* of FM 
lyitem tideband energy

r- - .
• n-, a a • ■. a IlggLp'?*:

- ■ - • 
■ • • • ■ ■ - - 

■ - - -
ch> nr -Lcbie

(.u—t •• «or a »air»’ .

Two photo ibowing FM due Io clipped vine wave*
Relative lack of tlde-

'
mo I * *

you can
Determine tideband ip ¡Hover atture
conformance with itatutory bandwidth 
rettrictiont of tideband energy
Meau-e deviation precitely through 
carrier and t'debad null!
See RAPIDLY the frequency vt amplitude 
contenti of FM tignalt . . compare relative 
magnitude! of FM frequency component! 
Obterve clearly tideband ttructure 
under complet formt of modulation 
Analyte cerrier thiftt incidental AM, 
hum, RF ho mon<. t non-linearitiet . . . 
detect carrier pulling or inttability in 
both magnitude and direction
Adjutt operating parameter at optimum

Write wire, phone for detailed ipncl 
fication bulletin! . . . help on 

your ipecific problem*.
540 South Fulton Avenue, Mount Vernon, N, Y. • Phone: OWens 9-4600 

Cable*: Faecramle, Mount Yernoe, N Y. Stale

PANORAMIC
RAOio nomen im

FM problems? 
H Two photo* ihowiM

FM ligno Is of equal 
deviation. I ± IS.2 kc) 

bet different energy pictures like these . devtoHee monitor 
■ •«in rud Identically



in Canada
BATUMI FUIE CIBHIT If CAN Al A, ATI., ÎWMtl 1 litarla

From these ten basic Phenolite® Grades, 
you can select the base material, resin, 
properties and price to fit your present 
printed circuit need.

If your problem is finding a suitable 
cold-punch material, try samples of 
XXXP-470-1. It’s designed for use in 
automated production equipment. If you 
are looking for higher heat resistance, 
check Grades G-10 and G-ll.

Out of National’s research laboratories 
come new advances every day. See your 
National Representative about new prod­
ucts and applications. He can keep you 
posted on the full line of Phenolite 
Laminated Plastic, Vulcanized Fibre and 
National Nylon for electronic applica­
tions across-the-board. In the meantime, 
write for our new "Phenolite Copper 
Clad Data" folder. Address Dept. F-8.

SEE NATIONAL AT WESCON—LOS ANGELES 
AUGUST 19-22—BOOTH NO. 304 305
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TYPICAL TEST VALUES ON COPPER CLAD PHENOLITE
PROPERTIES OF USE MATERIAL COPPER CLAD PROPERTIES (ELATIVE COST

(«IDE (riamine 
feutrât

Onupakaa 
Facht

MUtlm 
Aktupvu

f aiuti 
Strutti

Munita 
Ope 1U| 

TMUuatare
'^attf* Hat Salta 

Resista*»
Sertace 

R «astrarr
Raset aa HIP 

M Arkkvi 
Sole alt

11» Cititi 1F Cjtks PU OqreaF
Peata ta Pali 

l~ Stri*
San U Uski 

1” Sgaara
Thin

Mqakaa, Etched 
lumi Cori PrCeie. 
K Hrs 3$°C/N% AH

Ms* Tkk. 1 Or 
Canai ISdt

1 Or 2 Or
P-214-B-1 5.3 .040 2.20 18,000 250 8 11 >10(a 475°F 100,000 .si
XXP-209-G 1 4.6 .037 1.3Ö 17,000 250 8 » >10@ 475°F 200.000 .92
XXP-239-1
PHENOCLAD 4.2 .035 0.67 15,500 250 8 11 >10@475°F 200,000 .92
XXXP-219-C-1 4.5 .030 0.70 15,500 250 8 11 >10^ 475°F 500.000-1,000,000 1.00
XXXP-455-1 4.0 .026 0.55 23,500 250 8 11 >10^ 475°F 1,000,000-1,500,000 1.00
XXXP-470-1 3.7 .027 0.48 14,000 250 8 11 >10(o 475°F 300.000-500.000 1.00
N-l-852 1 3.3 .030 0.20 16,000 165 8 11 >10(a 450°F 2,000.000 2.69
G 5-813-1 6.8 .018 1.00 55,000 300 8 11 — — 2.98
G-10-865 1 5.2 .012 0.13 60,000 250 10 15 >30@ 500°F 1.500.000-2.000,000 3.49
G-ll-861-1 4.9 .015 0.17 60,000 300 10 15 >30^ 500°F 2,000,000 3.55



especially useful atmethod

cannot

Tech.

densities by Irvin L. Cooter and William
Harris,

Table 1

Power Loss w/lb)

obtained at 70 cpsThese results wereJENNINGS RADIO MANUFACTURING CORP >970 McLAUGHLIN AYL P O.BOX 1278* SAN JOSt t, CALIF.
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Two 120 kv de power iupplioi at Bit»1 McCollough 
IfK. Tub»*, tran*form»n, and vacuum circuit break 
•’1 ora immonad in oil to roduco space required.

Wattmeter 
0.869 
1.060 
1.294 
1.560 
1.848 
2.096 
2.257

Bridge 
0.866 
1.060 
1.293 
1.553 
1.835 
2.094 
2.299

Percent 
Diff. (%)

WEST'S LARGEST DC POWER SUPPLY 
PROTECTED BY JENNINGS VACUUM RELAYS

meter readings 
tained.
1 Measurement of 
losses at high flux

Typical Results of Core'Loss Measurement 
With Wattmeter and Compensated Bridge*

high frequencies and for small 
test samples where accurate watt-

ferromagnetic 
densities, NBS

Research NBS

with ri non-oriented grain sample welgl 
Ing 0.744 lb.

This huge 240 kv de power supply woi built by Ei mat to operate 
their large X626 Klystron tubes under lest. During the processing of these 
tubes severe overvoltages are applied to insure thorough evacuation The 
tube is protected from excessive arcing by Jennings fast acting overload 
circuit breakers

Jennings overcurrent relays and vacuum switches are used in the 
secondaries wired for three phase simultaneous operation Vacuum 
switches are also used for time delay bock up protection in the 4160 
primaries, to short out current limiting inductors, and to transfer the de 
output for series or parallel operation

Qualifications that made Jennings Overload Circuit Breckers the 
unanimous choice of Eimacs engineets orti

+ Hlgh Speed Operation. One-half <o one cycle interruption in­
cluding mechanical operate time

+ Hlgh Voltage Use. Two type R9G vacuum switches in series 
require only 5/32 inch contact opening to interrupt 90 kv rms 
in this application.

* Maintenance Free- Contacts sealed in a vacuum require no main- 
• lenance during the life of the switch.

+ Non-explosive and Non-toxic. Vacuum switches provide maxi­
mum safety to operating personnel.

Jennings Vacuum Circuit Breakers provide fast, reliable protection 
for de power supplies when used in the primaries, the secondaries, or 
directly in the de line Write for catalog literature describing Jennings 
complete line of vacuum switches.

Complete Overload Circuit Breaker Units are 
available composed of high voltage instan­
taneous trip overcurrent relay, u N/O vacu­
um relay, and a control box, any of which 
may be purchased separately.

ferromagnetic materials

K Gauss 
10.00 
11.00 
12.02 
13.00 
14.01 
15.03 
15.83

(August 1956) RP 2699.
- Improved bridge method flux densities. 
William P. Harris and Irvin L. Cooter, 
J. Research NBS (in press).

(Continued from page 140)
The accuracy of this method 

can be tested by using a Maxwell- 
Wien bridge; the unknown arm 
is an Epstein test frame contain­
ing the specimen.

To assure accurate bridge mea­
surements the effectiveness of the 
resistance compensation is care­
fully checked before determining 
the unknown core resistance in 
the usual way. The magnitude of 
the fundamental current is then 
calculated from an accurate po­
tentiometric measurement of the 
voltage drop across one of the 
known resistance arms.

From the values of core resis­
tance and current, the power dis­
sipated in the core is directly cal­
culated and compared with the 
wattmeter readings. Readings 
made with an average-indicating 
voltmeter allow determination of 
the flux density at which each set 
of measurements takes place.

Measurements of this kind were 
made on ferromagnetic specimens 
weighing approximately 500 g 
and consisting of strips 3 cm wide 
and 28 cm or 30.5 cm long. Five 
grades of non-oriented silicon 
sheet and one grade of oriented- 
grain material were used for 
these tests.

The wattmeter and bridge de­
terminations agreed within 2^ 
per cent, even at the highest prac­
tical flux densities. The bridge

News Bui. 41, 60 (April 1957) : Investi­
gation of an alternating-current bridge 
for the measurement of core losses in



fromTensolite cuts assembly costsHow the man

FLEXOLON hook-up wire with
proves most flexible

flexibility

hattan "Teflon" tape, proved

FLEXIBILITY COMPARISON OF FlEXOLON WIRE AND EXTRUDED WIRE

Flexolon high tern- 
se the extra-flexibility

Westinghouse Aero 13 Armament Control System, mounted in nose of Navy 
F4D Douglas carrier-based interceptor, is typical of systems using Flexolon 
wire for faster assembly, loner production costs.

ires of other 
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■istently moreRaybestos M 
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The flexih 

assembly co-

requirements
Flexolon 

series of test:

factored to answer industry's demands
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nessc s for armament control systems ... 
■mbly and production.
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with R/M “Teflon" tape insulation For complete

ill other high temperature hook-up wires tested, 
lily advantage of Flexolon wire is cutting 
s for many manufacturers. z\t Westinghouse.

testing data, call the man from Tensolite, or write for free Flexolon 
hook -up wire bulletin.
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wire development
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wiring intricate hai 
assuring faster ass< 

Surpassing the

INSULATED WIRE CO., INC.
West Main Street, Tarrytown, N. V. • Pacific Division: 1516 N. GardnerSt., Los Angeles, Calif.

FLEXOLON is a trademark of Tensolite Insulated Wire Co., Inc. TEFLON is a registered trademark of the DuPont Company

Be sure to see the Tensolite Exhibit at the WESCON Show Circle 43 on Inquiry Card page 97



Built to take it!

TYPE

where setrotor stays

TYPE CAPACITORS—Only

WASECA. MINNESOTA

Circle 130 an Inquiry Card page 97 Inquiry Card, page 97Circle 71 on

These rugged air vtriable capac­
itors provide the ideal solution to 
compact design problems. All 
types feature DC-200 treated 
steatite end frames. Soldered plate 
construction and heavily anchored 
stator supports provide extreme 
rigidity—torque is steady and

plates are nickel-plated brass. All 
types available with straight, lock­
ing, and screwdriver shafts.

wide by Ji' high, panel 
mounting area required. Peak 
voltage rating 1250 volts on .017' 
spaced units—850 volts on 160­
130, spaced .013'. Mounting bush­
ing threaded Ji'-32 with flats 
to prevent turning—mounting 
nut furnished.

CAPACITORS - The

Knob* • Diab • Plug* • Jada • Insulator* • SockaH • Pilot Light*

Turns Coded Signals 
Into Spoken Words

Wnl* 1er your Ir«« eopy al ovr nawait 
eompeiia*» catatas—Iñting prlca* and con 
p'i’l ipKiJtatwi on all elactronic rompa 
naM» manufacturad by thr E. F. Manan Ca

A new electronic instrument 
which can “speak” a number of 
words and phrases when an oper­
ator presses the proper keys was 
demonstrated by Hoffman Elec­
tronics Corp.

The new instrument, called Sel- 
vox, for selective vocabulary, pro­
vides a readout of coded informa­
tion in the form of prerecorded 
words and phrases. Triggering of 
the proper word may be accom­
plished by a relatively simple elec­
tronic signal.

Because a coded electronic sig­
nal is simpler to transmit than 
voice, and because it is much less 
affected by interference or static, 
the new instrument holds promise 
for application in solving major 
problems in aircraft, ground, point- 
to-point and shipboard communica­
tions.

The unit demonstrated has a vo­
cabulary of 32 words. By program­
ming additional information into 
the memory drum, this vocabulary 
can be enlarged many times.

Designed for compact 
installations!

Type “S” Capacitor falls midway 
between the type “M” and “K” 
capacitors in physical size. Peak 
voltage rating 850 volts—plate 
spacing .013' other spacings avail­
able on special order. Square 
mounting studs tapped 4-40 on 
17/32' centers.
TYPE "K" CAPACITORS-Widely 
used for military and many com­
mercial applications. Peak voltage 
rating 1000 volts—plate spacing 
.015'. Available in production 
quantities in accordance with mili­
tary specifications JAN C92.

Flight Op Center 
for Army Aircraft

A highly mobile Flight Opera­
tions Center (FOC) to control 
Army aircraft traffic in any com­
bat area, has been developed by 
the U. S. Army Signal Research 
and Development Laboratory, Ft. 
Monmouth, N. J.

The flight control system, 
mounted in military vans and trail­
ers, is for tactical use in battle 
zones. However, Army Signal 
Corps communications experts be­
lieve the system may provide new 
ideas for other military and civil 
aviation authorities as well.

The development emphasizes the 
important defense role of Army 
aviation—both fixed-wing aircraft 
and helicopters—for artillery fire 
control, observation, troop and ma­
terial movement, rapid transport of 
wounded soldiers and many other 
missions.

FOCs differ from familiar air 
control towers since they are de­
signed to regulate Army aircraft 
en route between points, rather 
than at landing and takeoff. In its 
primary role as a service to avia­
tors, the FOC clears n pilot’s flight 
plan before takeoff and then pro­
vides him with in-flight assistance 
from origin to destination.

SET YOUR FREQUENCY ... THESE TOUGH 
JOHNSON VARIABLES WILL HOLD IT!



PRODUCTS DESIGNED AND MANUFACTURED BY EIMAC
Vacuum Tube Accessories
Vacuum Switches
Vacuum Pumps

Negative Grid Tubes 
Reflex and Amplifier Klystrons 
Ceramic Receiving Tubes

From audio into super high frequencies, Eimac 
covers the RF spectrum with modern ceramic tubes. 
This incomparable ceramic electron tube family— 

moro than one-third of the Eimac line — includes 

reflex and amplifier klystrons, negative gnd tubes, 
rectifiers, pulse modulators, receiving tubes, and 

traveling wave tubes The tubes illustrated are 
typical of more than 40 Eimac ceramic tube types 
that ire being selected by leading equipment 
manufacturers for use in all types of applications 
— from tropo-scatter to industrial hecting, from 

single sideband to pulse

Visit the Eimac booths, 1230-31 and 1234-35, ot 
WESCON, August 19 to 22, in Los Angeles Op 

erate the unique demonstrator which hammers im­
pact shocks upon a live Eimac ceramic tube — and 
prove *o yourself the superiority of ceramics in 
electron tubes

Traveling Wave Tubes
Includes the most extensive line of ceramic electron tubes

EIMAC



BORG 
and the field of 

ELECTRONICS
Borg is well-known and highly 
respected for its sound, 
creative engineering. The pre­
cision qualities of Borg com­
ponents for systems are widely 
recognized in both the com­
mercial and military fields.

• AIRCRAFT INSTRUMENTS
Aircraft components, instruments 
and electronic sub-assemblies.

• FREQUENCY STANDARDS 
Crystal controlled oscillator type 
frequency standards.

• MICROPOTS
Precision potentiometers in a wide 
range of single-turn, multi-turn 
and trimming models.

• MICRODIALS
Precision MICRODIALS for 
single and multi-turn devices. 
Indexed accuracy of up to one part 
in 1,000.

• INSTRUMENT MOTORS
Precision motors, synchronous and 
induction types. Gear trains.

LET BORG HELP YOU
Borg can assist you in the design 
and construction of prototypes. 
Complete facilities for pilot runs 
and quantity production. Write for 
Catalog BED-A50 or call us today.

MICROPOTS 
MICRODIALS 
MOTORS

Ar

Circle 61 on Inquiry Card, page 97 
14»

BORG EQUIPMENT DIVISION
Th« Georg« W. Sorg Corpor«tion 

120 South Main Str««t, Jan«*vill«, Wi».

What's New . . .

Phonic Generator
Controls Recorder Speed

INSTANTANEOUS speed 
changes by electronic control 

are made possible by the use of de 
motors in the new Mincom Model 
C-100 wide band instrumentation 
tape recorder. The 14-channel 
system is completely transistor­
ized in its record and playback 
signal circuits, and features full 
modular construction for versa­
tility in applications.

Mincom Div., Minnesota Mining 
& Mfg. Co., is located at 2049 S. 
Barrington Ave., Los Angeles 25.

The precision machine will han­
dle any number of data channels 
from 1 to 14, on magnetic tape up 
to 1 in. in width, ranging from 
0.75 to 1.5 mils in thickness. Tape 
speeds are selected by push but­
tons; there are no belts to change. 
Standard speeds available on the 
basic machine are 3%, 6, 7%, 15, 
30, and 60 ips, but any group of 
precise speeds up to ten in num­

ber can be pre-set by the manufac­
turer.

Speed control is accomplished by 
monitoring the tape speed contin­
uously with a phonic generator on 
the tape drive motor shaft. This 
speed transducer is connected to 
a phase detector through refer­
ence tuned circuits that are se­
lected by push buttons. The out­
put of the phase detector in turn 
feeds a power amplifier whose 
current output controls the speed 
of the de motor to such an exact­
ing degree that total wow plus 
flutter does not exceed 0.1%. This 
peak flutter specification guaran­
teed by the manufacturer includes 
all mixed components from 0.5 to 
4000 cps, as measured at 60 ips 
tape speed.

Constant tape tension against 
the magnetic heads is assured in 
the recorder through the use of I 
the unique Mincom “Isoloop” dif- I

Push buttons control all operations including tape speed selection on Mincom C 100.

ELECTRONIC INDUSTRIES • August 1959



These little fellows

Model 990T

Model 990L

MICWWT

Model 990W

Circle R2 on Inquiry Card, page 97
1958 147

Unitized plug in module* permit change from 
direct recording to frequency-modulated or 
PWM telemetering in second*.

Write For Complot« Information 
Bulletin RED-A90

ferential capstan drive. This tape 
drive mechanism makes use of a 
capstan with multiple diameters. 
Variations in tape tension arising 
from rotation of supply and take­
up reels normally cause serious 
wow and flutter. The “Isoloop” 
eliminates such variations. The 
result is improved recording and 
playback performance.

In addition, dynamic braking 
stops the tape gently without em­
ploying mechanical friction of any 
sort, thus eliminating troublesome 
mechanical brakes. Optimum ten­
sion is on the tape at all times, 
for better storage conditions than 
ever before possible. Running 
speed of 60 ips is achieved in 3 
sec. from standstill. Stop time is 
less than I sec.

A standard 14-in. diameter reel 
with NAB hubs provides 24 min­
utes of running time at 60 ips. 
The same 7200 ft of 1.0 mil tape is 
rewound in 2 min. The recorder 
can be furnished to accommodate 
larger reels.

Use of unitized solid-state plug­
in modules has produced a system 
that can be changed from direct 
recording to frequency-modulated 
or PWM telemetering usage in a 
few seconds.

ELECTRONIC INDUSTRIES « August

Borg 990 Series Trimming Micropots provide Accurate 
voltage adjustments in critical electronic circuits. Extremely 

small, they fit readily into subminiature circuits. They 

are wire wound and adjustable. Borg Trimming Micropots 

are protected against humidity, salt-spray, dust and 
other adverse environmental conditions. They can be 

mounted individually or stacked to give the designer
the greatest possible latitude. Borg 990 Series Trimming 

Micropots are available with three types of terminals . . , 
printed circuit, soldered lug and insulated wire leads.

Write today for the name of your nearest Borg "Tech-Rep.” 

It will pay you to know him.

BORG EQUIPMENT DIVISION j 
THE GEORGE W. BORG CORPORATION SUfiS/

\ v MOTORS ~
JANESVILLE WISCONSIN v PPM# MICROPOTS

MICRODIALS

BORG TRIMMING 
MICROPOTS



New Blaw-Knox ÔS' DiameterTracking Antenna

BIAWKNOX

Circle 60 on Inquiry Card, page 97

Guyed Vertical Radiator design in AM radio, the first 
radar antenna used to bounce signals off the moon, and 
the Tropospheric Scatter Antenna for over-the-horizon 
television have marked Blaw-Knox as a world leader ui 
advanced design, fabrication and erection techniques.

Blaw-Knox welcomes the opportunity to translate 
your most advanced concepts into highly reliable 
operating equipment. Contact the Antenna Group.
Antennas—Rotating, Radio Telescopes, R idar, 
Tropospheric and Ionospheric Scatter.

BLAW-KNOX COMPANY
> Blaw-Knox Equipment Division 

Pittsburgh 38, Pennsylvania

SOLE MODEL of «5' diamater tracking antenna, now 
under construction. Reflector face iurface « fabricated 
from Aluminum. Podestat, Polar Cage, Decimation 
Cage and back-up structure are of galvanized steel. 
Scale« ’A* « 1'10*.

This newest Blaw-Knox 85' Diameter Tracking Antenna 
will be part of a telemetering operation connected with 
missile and satellite development.

Its design is fully determinant. All structural rnembers 
of the assembly are analyzed for stress and deflection 
before fabrication. Coupled with shop fabrication and 
field erection to rigidly accurate tolerances, it is capable 
of the highest gain, with a minimum of distortions 
or aberrations.

The entire drive system embodies such critical design 
requirements as infinitely variable movement with negli­
gible creep or overrun for tracking. The slewing drives 
are capable of the extremely rapid acceleration and 
deceleration necessary to focus on supersonic targets.

Pioneering like this is the latest step in a long series 
of Blaw'-Knox developments. Such milestones as the

ELECTRONIC INDUSTRIES • August 1958
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In This Issue:

Cues for Broadcasters 010

Communications Products

ELECTRONICS AND THE AMA

but

ELECTRONIC INDUSTRIES

cannot long abide a legitimatized, licensed sys-

* The National Association of Broadcasters has urged the 
Federal Communications Commission to require operators 
of community antenna systems to obtain permission from 
broadcasting stations to pick up their signals. The NAR 
encourages competition in broadcasting on equal terms

> Bolstered by statistical data which shows that greater 
transmitter power is required at 450 mc to produce cov­
erage equivalent to that achieved with 60 w. power levels 
in other frequency bands, GE has urged the FCC to allow 
two-way radio base station transmitters with 250 w. plate 
power output and 500 w. input to be operated in the 450 
MC frequencies in the Land Transportation Services. If 
approved, the proposal would permit many types of busi­
nesses which can now be licensed in the 450 MC region to 
obtain greater talk-out coverage in reaching their mobile 
radio units.

> KGl L-TV, Houston. Tex., and \ I E, serving the Wil­
mington, Del., and Philadelphia. Pa., area have just taken 
delivery on Ampex VR-1000 videotape recorders.

► More precise synchronizing of T\ programs between 
studio camera and home receivers will be possible with a 
new transistorized synchronizing generator which GE 
has placed into commercial production for television sta­
tions. This sync generator is the industry’s first to incor­
porate transistors, printed wiring boards and computer 
circuitry.

> MM-9E—A compact transmitter-receiver unit for micro­
wave radio systems provides five times the previous one- 
package channel availability. The new unit manufactured 
by Industrial Electronic Products, RCA, which can be in­
expensively pole-mounted, will appeal principally to pub­
lic utilities in communications and remote control opera­
tions.

► KHFI, RAZZ, Austin, Texas, both FM stations, operat­
ing an Audioland. USA, are using a ROHN heavy-duty 
communications tower 152 ft. high. Affixed to the tower 
are a 4-bay Andrews and a 2-bay GE antenna. The sta­
tions play to two separate audiences with two divergent 
program formats, complete in stereophonic sound.

tern of unfair competition . . . the end product of the 
crowave-CATV linkage.”

Information Theory 02
The practice of communications must 
continually reckon with the necessity 
of getting the message through in 
spite of noise in the communications 
channel. A tool has been devised 
which enables the engineer to arrive 
at the statistical probability of get­
ting a given piece of intelligence 
through. Here is how it works.

Doctors attending 
the AMA convcn 
lion, San Francisco, 
witnessed a new vis­
ual education aid— 
color videotape re­
cordings of surgery 
An engineer oper­
ates the Amper VR- 
1000, which was 
used in presenting 
the videotaped sur­
gery programs dur­
ing the S-day con­
vention A m p e » 
Corp, and Smith 
Kline and French 
Labs cooperated in 
the CCTV programs

Power Indicator for Fan Motor 

Bulb Remover 
Stylus Saver

Transformerless
Null Detector 08
A vacuum tube approach makes possible the elimination 
of the transformer in audio and ultrasonic bridges. The 
purpose is to eliminate effects of transformer winding 
capacitance on bridge balance.

The Impact of Information Theory .

A. F. Culbertson

Transformerless Bridge Null Detector 

C. C Street

Tele-Tech’s 
ELECTRONIC 
OPERATIONS



The Impact of

Fig 1 Information requirement* for specifying a particular messagr

Noise, information, and messages can all be put into 
terms of probability distributions for quantitative 
analysis.

Those engaged in the practical aspects of the 
transmission of information expect many benefits 
from all this effort. Studies have already suggested 
possible new approaches to the electrical transmis­
sion of intelligence.

Individuals have been exchanging information from 
the dawn of mankind. In the mid-twentieth century, 
a theory evolved to cover the process. That theory 
and its effect on communications are described here.

By ALAN F. CULBERTSON
Manager Product Planning 
Lenkurt Electric Co Inc. 

Son Carlo: California
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SCIENCE demands a method of measurement. With 
units of measurement, mathematical relation­

ships can be derived. Information is a bulk com­
modity which assumes literally an infinite number 
of forms. From the time of establishment of a unit 
of measurement, progress has been rapid.

Work in this field is carried on largely in the 
mathematical language of statistics and probability.

MESSAGE

MESSAGEMESSAGE

2nd BIT

2nd SIT

MATHEMATICALLY

LOG.

3rd BIT

WHERE B IS THE AMOUNT OF INFORMATION 

NEEDED, IN BITS, TO SPECIFY THE CORRECT 
MESSAGE OF N EQUALLY POSSIBLE MESSAGES



Unit of Measure
Any idea which can be transmitted can be broken 

down into irreducible atoms of information. This 
“atom” is defined as the answer to a question to 
which there can only be one of two answers; that is, 
where the answer is “binary.” Thus, any question 
which can be answered by either “yes” or “no,” “0” 
or “1," “boy” or “girl” is answered by one “bit” of 
information. This is a corruption and contraction 
of the words “binary digit.”

The bit is logarithmic in nature because the 
amount of information built up by successive “yes” 
and “no” answers grows exponentially. The math­
ematical definition of the bit is as follows:

Bit« — I»gi N 
where N equals numlwr of choices.

(1)

The manner in which information is built up, bit 
by bit. is illustrated in Fig. 1.

running, then we are forced to suspect a ' noisy' 
transmission medium which may have introduced 
errors in either the context of the message or in its 
address.

If we suspect such deficiencies in the transmission 
system used to convey the above message we might 
assign only a 90% a posteri probability to the likeli­
hood that the event occurred, even though the mes­
sage was received. Thus, the net amount of infor­
mation received via the noisj’ channel becomes:

-0.9“
Info = Logj 1 Logs (0.9) (512) = Logs 461 = 8.85 Bits (5)

L512J

General application of this formula requires that the 
message be sufficiently long so that errors due to 
noise will occur on a statistically random basis.

Information in a Message

Information theory provides a method for mea­
surement of the information content of all messages. 
The amount of information is defined as:

Information in Bits , r a posteri probability ”1
Ia«s----- -------- - -, ~ '2L a priori probability J

where the "a posteri probability” is the probability 
that an event has occurred after the message about 
it has been received. The “a priori probability” is 
the amount of advance warning available at the re­
ceiver. It is the probability existing in the mind of 
the recipient that the event had occurred before the 
message was received.

Suppose that you have just received a telegram 
saying, “Arriving on the noon plane—Jones.” It is 
now 1:00 PM and you have just had an angry phone 
call from Jones demanding to know why he was not 
met at the airport. The a priori probability of the 
event in your mind is already 100r;, or 1.0, the same 
as the a posteri probability. The information in bits 
becomes:

Fig 2 The sampling level* 4nd intervals of a continuous signal

Info -> Log* lx>g2 1.0 = 0 (3)

Another telegram might say “Your department 
wins prize for efficiency in company-wide competi­
tion." Until this moment you had not considered 
that your department had any more chance of win­
ning than any of the other 512 departments in your 
company. Thus, the information for you contained 
in this telegram is:

Communicating in the Presence of Noise

The practice of communications must continually 
reckon with the necessity of getting the message 
through in spite of noise in the communications 
channel. Some types of noise are man-made and some 
arise in the atmosphere. “Thermal noise” is present 
in all matter.

Fig. 2 represents a signal received as a continuous 
wave F(v), which contains some quantity of infor-
mation that we are trying to extract. We may 
code this information by carefully measuring 
function with respect to both voltage and time.

The more possible values of F(v) there are,

de-
the

the

r i.oo “I

more information we can extract from the 
This is because the amount of information 
portional to the degree of uncertainty that 
before we received the message. However,

signal, 
is pro­
existed
we are

Info — Ix>gi Log 512 =• 9 Bits (4)
512 J

In the 2 examples, we have considered the possibil­
ity of noiseless transmission through the medium 
such that we have had implicit faith in the accuracy 
in the message as it arrived. Therefore, the a poster! 
probability in each case has been set at 100r;, or 1.0. 
This equals absolute certainty that the message, as 
received, is correct. If, as in the second example, 
you are certain that your department was not in the

limited by the number of possible values between 
which we can distinguish.

Fig. 3 shows the phenomenon which restricts the 
number of distinct values which our detector can 
recognize in this message. For even though F(v) 
assumes value v, at time tt. this is not the signal 
which appears in the detector. Instead, the signal­
plus-noise is applied, and this function can assume 
a range of values as determined by the character of

(Continued on page 05)
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No radiation

■ Low attenuation
Unlimited operating life

Continuous 1000' lengths

Matching fittings for all cables are available from several sources.

■ S

PHEIPS DODGE PROOUCES
CORPORATION

Circle 127 on Inquiry Card, page 97

COAXIAL.
CABLE

COAXIAL 
CABLE

Uniform electrical properties over 
wide temperature variations

High Frequency Cables in 
the communications field!

Excellent frequency 
response

ELECTRONIC INDUSTRIES - August 195S

Sfyrofiex 
i COAXIAL k CABLE J



Information Theory ( Continued)

the noise. Thus, an effective detector for this signal 
should not attempt to distinguish between discrete 
voltage values where the differences are smaller than 
the mean noise voltage present on the circuit at the 
same time.

Information Capacity and Channel Bandwidth

The signal F(v) of Fig. 2 is shown over a finite 
period of time T.

The amount of information which can be extracted 
from a continuous wave of this type is a function of 
the number of independent samples which can be 
taken in T seconds. If the samples are taken so often 
that they are not truly independent of one another, 
then the information gained from each sample is 
reduced.

If signal F is being received from a communica­
tions system of infinite bandwidth, this worry dis­
appears. In such a system, an infinite number of 
samples may be taken, even during a finite interval 
such at T. We could be assured that each sample 
would contain information totally uninfluenced by 
the last.

If. however, the communications system is a prac­
tical one and has only a finite bandwidth, a certain 
amount of time will elapse before the signal reaches 
a completely new value. It can be shown that this 
interval, for a continuous wave, is one-half cycle of 
bandwidth. Thus, the maximum “degrees of free­
dom” of a band-limited signal is 2TW, where T is 
the length of the signal and W is the bandwidth.

Transmission Rates

We have seen how two important characteristics 
of a transmission system affect information capac­
ity. Shannon determined that the relationship be­
tween them is generally as follows:

Fig. 3: la*g* ot 
voltagct covered by 
a given tigMl level 
when notM is pres 
ent on channel

w hen* C — Communication Capacity of the channel in bits 
per second

W " Bandwidth in cycles per second 
p .—— *» Ratio of mean signal ,x»wer to mean noise power 
N

Fig. 4 is a graphical illustration of this relation­
ship.

Eq. 6 defines a limiting condition where certain 
characteristics of the transmission medium are as­
sumed. In considering its application to telephone 
circuits, several qualifications are necessary.

First, the formula assumes that the transmission 
medium has neither phase nor amplitude distortion. 
In everyday circuit layout, control of phase and 
amplitude distortion within narrow limits would be 
difficult to achieve. This is because of the many 
heterogeneous facilities in use. Telephone plant in 
service today ranges from microwave relay systems 
of the latest design to physical and phantom circuits 
which have been in plant for thirty years or more. 
It is necessary to practice random interconnection 
of all these types of facilities to achieve the flexibil­
ity in toll message circuit layout. Fig. 5 and 6 illus­
trate the range of phase and amplitude response 
which can be encountered on typical toll plant in 
service today.

Practical control of phase and amplitude distor­
tion today is possible only on specially engineered, 
point-to-point circuits.

A second limitation in the application of the Shan­
non formula is that noise in the channel must be 
random. This implies equal noise power entirely 
across the frequency band.

Much of the “noise” encountered in telephone 
plant is, in fact, crosstalk. Crosstalk is the natural 
by-product of having many separate telephone cir­
cuits operated in close proximity. Crosstalk couplings 
in the plant can always be improved, but always at 
a price.

Crosstalk induces many types of noise into the 
telephone plant, but very little of it is truly random 
Interference due to crosstalk includes many tones 
which are a part of the telephone companies’ doing 
business; for example, dial tone, busy tone, recall 
supervision, and the usual 1000-cycle test tone. 
Tower system harmonics and carrier leaks occur at 
discrete frequencies and refuse to spread across the

(Continued on page 06)
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Fig 6 The delay characteristics of some typical phone channels.

the letter

Fig. 5 Attenuation frequency characteristics of carrier channels

as 131 per 1,000 letters. Only 0.77

EPQ POGF URXTR 
is probably not English, and that

CORING HOME FY TRAIM TLIGHT. 
MEEQ ME AL THE STATIAN 

probably was meant to be
COMING HOME BY TRAIN TONIGHT. 

MEET ME AT THE STATION?

letters fall serve to introduce substantial redundancy 
in the transmission of information.

Anyone acquainted with English will know that the 
message

“Z’s” occur per 1,000 on the average. Thus, Z’s should 
be worth 170 times as much as E’s.

To get the most possible combinations from its 
alphabet, a language should allow its letters to fall 
with uniform probability. Constraints on where the

Methods of Encoding
Machine transmissions which lack the natural re­

dundancy of spoken English must generally have some 
inserted, since all transmissions occur in the presence 
of noise. Much of the mathematical work appearing 
in current literature on information theory is devoted 
to the study of this problem.

Redundant symbols in a code necessarily are costly, 
because they use up transmission time and carry no 
“payload.” Shannon’s formula tells how to interchange 
transmission time (or bandwidth) for transmitter 
power. How’ever, transmitter power in megawatts is 
also costly. It is usually of little value in message 
telephone circuits, where crosstalk couplings quickly 
become controlling.

Methods of encoding often attempt to put the mes­
sage in a form such that it has some statistical prop­
erty which can be anticipated at the receiver. Thus 
a very sophisticated receiver can detect the difference 
between signal and noise even when there is very little 
choice between them.

Receivers can be made even more discriminating 
when they can be forewarned about the statistical 
nature of the noise as well as that of the signal. 
Certain characteristics of thermal, or “Gaussian,” 
noise have been fairly well defined. These include 
its peak-to-average ratios for certain percentages of 
the time, and its frequency spectrum in a given com­
munications channel.

(Continued on page 012)

band as true random noise should. Crosstalk from 
loud talkers on other channels has its own distinc­
tive characteristic.

A third requirement for a practice to conform to 
theory in the Shannon formula is the one which has 
proved to be the biggest stumbling block. This is the 
requirement that the encoding system be so complex 
that no possible combination of noise impulses will 
cause erroneous information to be transmitted.

Much work has been done on encoding systems 
since Shannon first propounded this theory and sig­
nificant strides have been made, particularly with 
transmission in the microwave region. However, th? 
instrumentation required to carry out the necessary 
encoding and decoding tends to become quite com­
plex. A lot of work is going on in this field. We may 
expect to see some basic advances over the next few 
years.

Thus, redundancy of the English language permits 
great liberties in the transmission of the spoken and 
the written word. Experts have calculated that re­
dundancy in both spoken and written English may 
approach 50%.

Redundancy and Error Detection
When the information in a message is encoded in 

the form of a language, occurrence of the various 
code symbols which comprises the language’s alpha­
bet is never completely random. Thus, we say that 
the appearance of a given letter or a given word in 
English is subject to “constraints” w’hich act to 
modify an otherwise completely random probability 
of occurrence.

Every Scrabble fan tries to place his Z’s and Q’s 
as quickly as possible and earn the 10 points. E’s. 
T’s and A’s at 1 point apiece are very easy to place 
in acceptable words, but the score earned is hardly 
worth the effort.

As a matter of fact, the Scrabble player who 
places a “Z" has gone to considerably more trouble 
than the scoring would indicate. Fletcher Pratt, in 
his book Secret and Urgent,' listed the frequency of
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NEW GATES STUDIOETTE

$795.00
Immediate delivery

GATES RADIO COMPANY
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that will set new standards in Rad>0 TV stations and 
Recording Studios throughout the country.
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A vacuum tube approach makes possible the elimination of the trans­

former in audio and ultrasonic bridges. The purpose is to elimi­

nate effects of transformer winding capacitance on bridge balance.

Transformerless

rPHE effect of transformer winding capacitance on 
I the balance of bridges in the audio and ultrasonic 

frequencies is well known. Only by the use of special 
design may this disturbing effect be eliminated, and 
the experimental laboratory often does not have such 
a unit on hand. The circuit to be described here was 
developed to eliminate 
former.

The design approach 
would be simple in the 

the need for such a trans­

was to have 
extreme and

a system that 
inherently bal-

anced over a broad band without the need of com­
pensating adjustments. The basic circuit used here is 
well known, that of injecting a signal at the grid of 
a tube and at the same time placing the comparison 
signal on the cathode. Thus, they will cancel if both 
are of the same magnitude and phase. Such an ar­

rangement constitutes a vectorial subtracting system. 
Due to the low impedance of the cathode input it is 
necessary to supply the signal at this point from 
another low impedance source. This is readily done 
by using a cathode follower as a driver and giving 
both a common B— return. Under no conditions can 
the simple cathode follower have unity gain which 
would be required to place identical signals on both 
grid and cathode. The commonly accepted approach 
to this impasse is to place an attenuator in the grid 
of the tube from whose plate the difference signal is 
taken. Such an arrangement is shown in Fig. 1. This 
approach solves the problem but raises two addi­
tional ones. First, the grids must be returned to 
ground to permit the attenuator to function, and 
secondly, the finite input capacitance of the tube must

Fig I: Conventional circuit uses attenuator in grid circuit Fig. 2 Alternate method balances without need for an attenuator.
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By C. C. STREET
2454 Darby Are 

Re ted a California

♦ sov

: Rgi
,ANYVALUE
TO 100 MEGSI

Bridge Null Detector

be compensated for if the circuit is to be used in the 
upper frequency ranges. If the necessary balancing 
could be obtained in a manner that did not involve 
either grid, then a greater latitude in circuit arrange­
ment would be possible. Such a method of compensa­
tion is shown in Fig. 2. The cathode signal is 180° 
out of phase with the residual on the plate, and by 
connecting R, from cathode to plate some of this sig­
nal is injected at the plate to cancel the undesired 
residual. If R, were made a variable, the capacitance 
to ground of the potentiometer body would disturb 
the balance at higher frequencies, so R, is made fixed 
and a portion of RL is made variable. If the arm of 
the potentiometer is connected to 2?+ and one end to 
the fixed resistor the stray capacitance added will be 
small. The circuit as shown will remain inherently 
balanced up to about 0.5 MC if reasonable care is used 
in construction. The most sensitive lead is that of the 
common cathodes to ground.

To obtain good cancellation between the two signals 
it is necessary that both tubes be linear amplifiers 
over as great a dynamic range as possible. The linear 
behavior can be improved if a large value for RK is 
used. By raising ground above R— this is possible 
without serious loss of gain. This results from the 
low impedance seen by V, due to the cathode of Vt. 
The shifting of ground above B— permits the final 
arrangement of the circuit as shown in Fig. 3. Here, 
cathode followers are used as input tubes and their 
cathodes directly connected to the grids of the mixer 
section. For the values shown the input grid current 
is approximately 5 x 10 10a. Input capacitance, 
neglecting strays that are governed by construction, 
is less than 2 ¡x|if. Individual tube shields should
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Fig. 3: Final circuit of Hi« transformerless bridge null detector.
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not be used, since this adds to the plate capacitance. 
Instead, the entire unit should be contained in a 
shielded space sufficiently large so that it does not 
interact with the circuit. If the bridge to which 
this circuit is connected has an internal ground re­
turn, it may be directly connected and offer at moder­
ate frequencies an almost infinite input impedance to 
the bridge.

of this arti

ELECTRONIC INOUS

A REPRINT
ned by writing on company letterhead to 

The Editor

:S • Chestnut & 56th Sts Phila , Pa

When the two inputs are tied together and a signal 
applied, R, as shown in Fig. 3 may be adjusted till 
the fundamental is wholly balanced out. Under these 
conditions there will be a small residual of second 
harmonic that is generated by the slight nonlinearity 
of the tubes. For an applied signal of:

E.
Iv 
3v 

lOv

E„ 
0.3mv 
2.0mv 

20.0mv
By the use of a filter this residual may be reduced to 
a very small value limited only by hum pickup, cir­
cuit noise, and a slight drift in the balance adjust­
ment. The drift will usually stay within 100 jxv or 
less for a ten-volt input. The gain per half is 2:1. 
This brings the full gain, for two equal signals 180° 
out of phase, to 4:1.
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CUES
for Broadcasters

Power Indicator 
for Fan Motor
R. E. PECK, Ch. Engr.

WREX-TV, Rockford, 111.
In our transmitter, as in many 

other air-cooled rigs, several heavy 
duty, three-phase motors are used 
for blowing air through the final 
amplifier tubes. These motors are 
turned on and off by means of a 
three phase contactor which in turn 

is actuated by the “start-stop” 
switch.

Sometime ago, one of the con­
tacts of the motor control contactor 
stuck in such a manner that power 
was applied to one phase of the 
motor, though to all appearances 
the transmitter was off. We have 
no idea how long this condition ex­
isted because there was no indica­
tion of its occurring. The result 
was that one morning, a few min­

utes after sign-on, the motor in 
question burned out causing us con­
siderable trouble and off-air time.

We have since taken the follow­
ing precaution to prevent a recur­
rence of the above. Across each leer 
of the three phase input to the 
motor, we connected a neon lamp 
mounted on the front panel of the 
transmitter so that any irregular­
ity in the operation of the con­
tactor is quite apparent.

Bulb Remover

STAX BLITZ, TV Engr.
WCKT, Miami, Fla.

('hanging a telephone base bulb 
in a RCA TS 20 video switcher, or 
similar equipment employing this 
type of bulb setup, can be awkward 
and inconvenient. It is especially

TRIM LIP

RUBBER CUP

Modification of cup simplifies bulb removal.

when the switcher is in use.
The following device proved to 

be a practical and efficient bulb re­
mover: Take out the inside rubber 
cup from a standard mike plug and 
trim the lip of the smaller opening. 
The smaller opening can then slip 
over the bulb giving a firm grip 
on it for easy removal.

Stylus Saver

ELMO IF. REED. Ch. Engr.
WJPG, Green Bay, Wise.

After having damaged a number 
of recording styli due to failure of 
the operator to engage the feed 
screw clutch before dropping the 
cutter head, it was decided that 
some form of alarm was needed. 
When lowering the cutting head 
without the feed screw operating

Switch for alarm is mounted inside end 
cover plate of the feed screw mechanism.

the stylus cuts a single groove and 
in a matter of a few seconds it has 
cut through the acetate and into 
the aluminum thereby damaging 
the sapphire stylus.

The system described here makes 
use of an alarm buzzer that sounds 
the instant the turntable motors 
are started and continues to sound 
until the operator engages the feed 
screw clutch.

The heart of the system consists 
of the installation of a Micro­
Switch inside the end cover plate 
of the feed screw mechanism as 
shown in the photo. The Micro­
Switch is attached to a small “U” 
bracket which in turn is bolted to 
the inside of the housing by means 
of two 6-32 screws. It is necessary 
to drill two holes in the housing 
for this purpose.

To actuate the plunger on the 
Micro-Sw’itch a 1 in., 6-32 machine 
screw is mounted in the top of the 
slot already existing in the clutch 
and pitch control mechanism. This 
screw is locked in place by means 
of a 6-32 nut and associated flat 
and lock washers. When the Feed 
Screw Drive Release Lever is in 
the “OFF” position the plunger of 
the Micro-Switch is actuated and 
electrical contact is made through 
the switch. As a result when the

TO DRIVE 
KOTOR START- 
STOF SWITCH

BuZ
«NSFCFVE« p™ »V KM

This wiring can uve the recordng styli.

drive motors are started the buzzer 
sounds and warns the operator to 
engage the feed screw dutch be­
fore dropping the cutting head. Bv 
engaging the clutch lever the 
Micro-Switch is released and elec­
trical contact is broken thus turn­
ing off the buzzer.

$$$ for Your Ideas
Reader« are invited to contribute their 
owi suggestions which should be short 
and include photographs or rough 
sketches. Typewritten, double-spaced 
text is requested. Our usual rate will 

be paid for material used.
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TOWER TIPS
Concrete Foundations

Most foundations are made of reinforced con­
crete. Since the concrete is in a wet plastic state 
when it is poured, it is necessary to confine this 
wet concrete until it hardens. Usually, these 
forms are made of wood. Sometimes in small 
towers, forms are dispensed with at the anchors 
simply by digging a hole of rectangular shape 
and allowing the sides of the earth to give the 
concrete its shape. On a large tower, the wooden 
forms run into a considerable amount of money. 
Except for tiny foundations, concrete piers and 
anchors are always reinforced with reinforcing 
bars of the deformed type of steel. The purpose 
of these bars is to help carry any tensile stresses 
in the concrete block, since concrete is essen­
tially a compressive load carrying material. 
Deformed steel is used since the deformed sur­
faces give a better mechanical bond to the con­
crete. Since reinforcing bars are universally 
obtainable, it is usually procured locally. The 
reinforcing bars should be carefully wired and 
placed together as called for on the foundation 
drawing prior to pouring the concrete. Some­
times these bars are welded together into a sub­
assembly.
The concrete is usually obtainable from a local 
ready-mix plant. The foundation designer al­
ways specifies the proportions of the mix and 
the water-cement ratio or strength of concrete. 
These items should be relayed to the supplier of 
the concrete. A typical mix is 1-2-4, where the 
numbers 1-2-4 represent the proportions of ce­
ment. sand, and gravel. The water cement ratio 
is often expressed by specifying approximate 
compression strength of the concrete after 28 
days. A typical strength is 2500 lb. per square 
inch.
As the concrete is being poured, precautions 
should be taken to see that the forms are filled 
completely. The usual method is to simply poke 
or churn the concrete with a pole or shovel, 
especially along the edges of the forms. Care 
should be taken to see that the steel arms which 
protrude from the forms are not moved or dis­
turbed by the pouring of the concrete.
On towers where the guys are supplied with 
fixed lengths, it is most important to knowr the 
exact dimensions from the working points at 
each guy anchor. These are surveyed and de­
termined prior to pouring of concrete. Since 
the concrete may disturb the steel anchor arms, 

it is advisable to survey the installed anchors 
and get a new set of readings locating these 
work points.
In pouring concrete under water, proper forms 
and a comparatively dry mix will aid procedure. 
Where the simple method of depositing the con­
crete under water directly is not possible, a 
coffer dam can be built. A coffer dam is a tem­
porary wall structure out of which water is 
pumped so that work may be carried on in a 
comparatively dry area.
Frozen concrete may not suffer any visible de­
terioration, but its strength is greatly decreased. 
Some precautions must be taken during freezing 
weather. Fresh concrete, when frozen, is easily 
recognized by its white color, whereas ordinary 
concrete will remain a sort of slate color. One 
precaution is to heat the ingredients and water 
prior to mixing, and then cover the poured con­
crete with layers of hay, straw; and sometimes 
heat is introduced from a portable heater. An­
other precaution is 
the mixture. This 
setting period.
There are occasions 

adding calcium chloride to 
generates heat during the

where high strength in con-
crete foundations at an early age is desired so 
that the erection of steel may begin at the earli­
est possible moment or to make possible early 
re-use of forms. In cold weather construction, 
high-early strength reduces the time of protec­
tion required. High strengths at early ages may 
be achieved by using a type III portland cement 
usually designated as high-early strength port­
land cement or by using richer mixtures of other 
types of portland cement. The type III cements 
cost more than the normal portland cement.
Since the important factors which govern the 
strength of portland cement concrete are the 
relative proportions of cement and mixing water 
and conditions during curing, great latitude in 
obtaining desired strengths at a given period 
can be had by adjusting these factors. Some­
times, calcium chloride is used as an accelerat­
ing admixture to increase the rate at which con­
crete develops its early strength. The calcium 
chloride is particularly effective in increasing 
strengths at 1 to 3 days. On the other hand, for 
a given water content, high-early strength ce­
ments give higher strengths than normal port­
land cement either with or without the accelera­
tor at the later ages up to about one year.

Walter L. Guzewicz

me.
NORTH WALES * PEHRSTimiA
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Information Theory (Concluded)

Telephone circuits and the English Language

To communications engineers interested in offer­
ing most service per dollar, the redundancy of 
English is an old friend. Many intangibles enter 
into the planning and operation of a nation-wide 
public communications network. Among these are 
the probabilities that a given number of circuits will 
be connected together in tandem by switching equip­
ment in response to traffic demands. Another is the 
probable type of user of the message circuit.

Overriding everything else is the customer’s toler­
ance to error and the type of transmission he de­
mands. These points, in turn, are influenced by the 
characteristics of the language he uses and the 
manner in which he expresses and receives ideas.

Human users of the telephone networks are con­
tent with a rate of transmission equal to that em­
ployed by them in face-to-face communication. Cus­
tomer demands for improvement in transmission 

Table 1

BASIC TELEGRAPH SYSTEMS

T»«
Number of
Channel« Spacing TyreW 

KeyUtf
Total Band 
Required

Baa per
Second Notes

Lenkurt
Signal Corp«

14 170 cpa F-M * 
a-m

J4o-mo 
<14 cM

74 per ch 
«¡07

100 wpm/channel

Wernern 
Imoa 
Telegraph

20 150 cps F-M RA-DW 
(20 ch)

57 per ch 
1130

74 per ch 
1444

75 wpm/channel
100 wpm/channel

Collin« 
Synchronout 
Telegraph

Up to 
40

110 cp« lor 
each 2 ch.

Phase­
shift

550-2750 
delay 
equalized 

(40 ch)

74 per ch 
2900

All channels nuit be synchro­
nized Makes um of special aj®- 
chromzing signal is effectively 
regenerate all channels All 
channels must originate sad ter­
minate together

/OICE CHA «NEL DATA SYSTEMS

IBM Card-to- 
Card Tranacener « 450 cpa A-M 450-2450

<4 ch)

1M bk a/channel 
Transmits 11 
cards per mlnsis

Lsed on leased toll circuits with 
echo suppressors removed Use* 
code which includes two error 
checking Nt »for each (informs- 
I Km bits.

(experimental) 1 - F-M 700-1000 750

Designed ig work over any tele­
phone circuit which may hr 
dialed Error rate between 1 in 
10.000 Ml 1 in 100.000

A.T.4T
TeietypeseCtei 1 -- A-M 1000-2900 510 delay equalization 

required.

SAGE 1 -
A-M 
(Vestigial 500-3000 1000

Phase del ax equalization re­
quired from 1000-2500cps. Sen­
sitive to impulse noine Error 
rate of lesa than 1 in 100,000.

Western 
Union 
Sub-bend 2 1500 F-M

300-330» 
<3 CM

1000 
delay equalized

IS00 
unequalized

Inder development For opera­
tion on same voice channels ■■ 
Western Union Telegraph Sys- 
temi Theae ram channels are 
Ml the ordinary ’dialed-up” 
channel a but are apec i al t>r W 
U. Telegraph.

signal Corps 
AN/TSQ-7 
AN/rw-t

1
A-M
Double 
Sideband

975-2500 750 Delay equalization required.

exist, and work constantly goes on to meet them. 
Nevertheless, there is still a predictable limitation 
upon transmission speed and accuracy which will 
be demanded for human use.

Mechanical Information Users

As a consequence of the high percentage of human 
users of the telephone network, the vast majority of 
toll and exchange circuits present in today’s plant 
are geared to the needs of the transmission of spoken 
English with its built-in redundancy. While this has 
probably been achieved more by a process of elimi­
nation than by plan, it remains a central fact of our 
present-day public communications system. Attempts 
to handle transmission between machines which em­
ploy some more sophisticated alphabet than spoken 
English need to be approached cautiously.

Our modern telephone plant contains millions of 
circuit miles of channels which are generally satis­
factory for communication via spoken English. As 
long as telephone circuits carry spoken English suc­
cessfully, they are normally left up for service. As 

soon as customers complain of not 
hearing or not understanding, the 
circuit is turned down for repairs. 
This is the final criterion for cir­
cuit performance.

Precise electrical characteristics 
of a few of these channels by types 
are fairly well known. The char­
acteristics of any given combina­
tion of facilities in the telephone 
plant could only be generally 
guessed at. To obtain a statistical 
sample of even a small cross sec­
tion of such facilities is a monu­
mental undertaking. Therefore, any 
attempt to superimpose transmis­
sion of a different language than 
spoken English on such a network 
must reckon with these circum­
stances.

If telephone channels were de­
signed specifically for data cir­
cuits, strong emphasis would be 
placed on achieving characteristics 
that would permit a maximum 
transmission rate with minimum 
error. Such characteristics would 
include small phase distortion, 
freedom from impulse noise, level 
stability and frequency stability.

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

EDITOR 
ELECTRONIC INDUSTRIES 

Chestnut & 56th Sts., Phib 39, Pa
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Signals and Noise, New York, McGraw-Hill Book Co.

STEREO CONTROLS

Clarostat Mfg. Co. Dover, N. H.
Circle 271 on Inquiry Card, page 97

ELECTRONIC INDUSTRIES 013195«

Inc., 1958.
Wilbur B. Davenport, Jr.

Machine transmission over the telephone network 
at various speeds is not new. Morse Code was the 
earliest form of electrical digital data transmission. 
The printing telegraph in various forms followed 
shortly after. The teletypewriter is a fairly sophis­
ticated digital data transmitter and receiver with 
planned redundancy and a predictable long-term 
average error rate over known types of facilities.

found theory is already being exploited to the utmost 
in discovering what makes machines communicate 
efficiently. This communication between machines is 
certain to change the over-all pattern of our present­
day telephone systems and has a fair chance of re­
organizing business in general. It permits a tre­
mendous increase in the degree of automation of 
office functions.

Real-time data processing while the equipment is 
on the line is a staggering concept. This, and many 
other startling developments are being built up 
around the fundamental work being done by many 
advanced scientists and mathematicians in this chal­
lenging new field.

For the individual or combined con­
trol of volume in dual-channel ampli­
fiers, dual concentric» featuring a 
positive clutching and declutching ar­
rangement are available. The 2 sec­
tions of control can be operated either 
simultaneously or, by pulling out the 
rear shaft in., individually. The 
sections are operated individually 
while adjusting for desired balance 
between the 2 amplifier channels; 
then, pushing in the shaft, the 2 sec­
tions become locked together for si­
multaneous and balanced operation.

features a new “Timesaver Tip.” This 
development permits hanging the 
probe on a lead wire for continuous 
readings, and also provides positive 
pressure contacts for point-to-point 
measurements. Model 311 gives pk- 
pk readings of complex ac voltages, 
as well as sine waves. Simpson Elec­
tric Co., 5200 W. Kinzie St., Chicago 
44, III.
Circle 272 on Inquiry Card, page 97

Based on a paper presented by Mr. Culbertson at the Indu! 
trial Communications Association Conference. May 23, 195 
San Francisco, Calif.

6. Data Transmission, Lenkurt Demodulator, Vol. 5, No. 4 
April, 1956.

7. Digital Data Transmission. Lenkurt Demodulator, Vol. 6 
No. 9, September, 1957.

AM Versus FM, Lenkurt Demodulator, Vol. 7, No 2, Febru 
ary, 1958.

incorporates fall-away side panels for 
maintenance. A. B. Du Mont Labs., 
Inc., 750 Bloomfield Ave., Clifton, 
N. J.
Circle 270 on Inquiry Card page 97

Practical Data Transmission Systems

Despite the formidable limitations which seem to 
prevent us from applying pure information theory 
to transmission through the telephone plant, there 
are a number of practical digital transmission sys­
tems in use or about to be introduced. Generally 
these systems can be divided into three broad cate­
gories: (1) slow-speed, narrow-band systems origi­
nally designed for teletypewriter service, (2) me­
dium-speed systems using a major part of the speech 
channel bandwidth, and (3) super-speed systems re­
quiring bandwidth up beyond normal voice fre­
quency channels and as high as the video range. The 
telegraph- and voice-channel-speed systems in cur­
rent use are summarized in Table I.
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VTVM
A vacuum-tube-voltohmmeter with 

an input impedance of 22.0 meghohms 
and other advanced characteristics 
has just been introduced. The dc/ac 
ohms probe (supplied with the unit)

OSCILLOSCOPE
Type 401-A general purpose low- 

frequency oscilloscope offers front 
panel controls for calibration setting 
or switching from automatic to driven 
sweep; metric calibration and read­
out; externally or internally triggered 
“electronic shutter” for beam bright­
ening: good sync lockout; and con­
tinuous use of X- and Y-amplifier 
controls without disturbing calibra­
tion. It is custom hand-wired, and

Conclusions
While much is still to be learned about the manner 

in which humans exchange information, the new-
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TOWERS you 
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Send for new "Specifications A 
Price" catalog for Rohn Communi­
cations Towers. Your inquiry will 
receive prompt attention. Rohn 
representatives are coast-to-c oast to 
serve you. Write—phone—wire

—you're

AMERICA’S FINEST> 
COMMUNICATIONS 
TOWER OF ITS KIND 
... WITH EXCLUSIVE 
BUILT-IN ECONOMY.

Reduce Costs
' —by getting a tower spe­

cifically for your job. These 
towers are suitable for uw 
up to JOO feet guyed—or 
self supporting to 50-60 ft.! 
ROHN towers are in daily 
use for micro-wave, radio 
and dozens of all type com­
munications requirements 
throughout the U. S.—at 
big savings—yet more than 
do the iob' Can be used for 
a multitude of jobs.

a / Proven design
I ’ —get full engineering 
I data to prove superiority. 
I Gleaming, hot-dipped gal- 
I vanned finish available— 
I stays shiny and new — no 
I painting needed. Design 
I fully tested—proved by 
I thousands of installations. 
I Easily shipped and inexpen- 
I si vely installed. Cross pieces 
I form natural ladder for serv- 
I King

Towers 
viced 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.

R.0HN.Manu/acturMg Co.

1
116 Limestone, Bellevue 
Peoria, Illinois

"Pioneer Manufacturers of TV and Com­
munication Tower« of All Kindt."

New
I I Products

MICROWAVE RADIO
A compact transmitter-receiver 

unit for microwave radio relay sys­
tems that provides 5 times the previ­
ous one-package channel availability 
can be inexpensively pole-mounted.

The MM-9E operates with a minimum 
of interference from atmospheric con­
ditions, permitting uninterrupted re­
mote control of a pipeline system 
from a central point, with no threat 
of broken wire circuits in ice or snow 
storms. It provides 25 channels. Ra­
dio Corporation of America, Camden 
2, N. J.
Circle 289 on Inquiry Card, page 97

SSB EQUIPMENT
The transceiver (SSB-200) is in­

tended for use in the frequency range 
of 2.4 to 20 MC for commercial point- 
to-point or mobile service. The trans­
mitter-receiver is adaptable to vari­
ous methods of operation. It is nor-
mally used as u radio-telephone, 
power output is 200 w. (min. pk 
velope power). With accessories,

Its 
en- 
the

unit can be easily adapted to radio 
teletype transmission with as many 
as four receiving and transmitting 
channels. Barker & Williamson, Inc., 
Dept. 3, Bristol, Pa.
Circle 290 on Inquiry Card, page 97

SELECTIVE CONTROL DEVICES

6*...
DIRECTOR DIAL SYSTEM
One problem long troubling users of 
point-to-point and mobile radio is 
achievement of telephone-like commu­
nication from a mixed group of radio 
links operating over a variety of fre­
quency ranges. State police and public 
safety officials frequently face this 
problem. Their communication net­
works. formed from a number of VHF. 
UHF, microwave, and low frequency 
links,lack systematized interconnection.
Secode's new Director Dial System 
overcomes the problem by introducing 
five digit dial signaling and control. 
Adding the Secode Director Dial System 
to existing communication facilities re­
sults in an overall network formed 
from non-physical circuits which acts 
almost like a telephone system.

HOW IT WORK*
The total communication area is di­
vided into sectors whose size fits the 
range of mobile units within the sector. 
Five digit Secode selective signaling is 
used to contact all fixed or mobile sta­
tions in home or alien sectors. For ex­
ample, suppose car #352 in sector 2 
wants to contact car #353 also in sec­
tor 2. Car #352 dials 22353. The first 
two digits, called "director digits." are 
used to select the sector, lock out calls 
outside the sector, and actuate the ap­
propriate radio link. The final three 
numbers energize a signal in car #353.
Similarly, car #252 calling car #454 in 
sector 6 dials 66454. The first two digits 
select and control, the last three con­
tact and activate car #454’s signal gear. 
The signal light remains lighted until 
the call is answered.

ADVANTAGE* OF SECODE 
DIRECTOR DIALING

Secode's new system gives private radio 
links maximum effectiveness. Only the 
circuits in use are “busy"— just like a 
telephone system. All calls are simply 
and accurately placed. Il’s just as easy 
to radio across the state as down the 
block. For practical purposes, the num­
ber of stations on one system is unlim­
ited. The rugged new Secode Director 
Dial System is economical.
Complete technical information de­
scribing Secode’s ingenious Director 
Dial System is yours for the asking. 
Please address Dept. 538. 2

ELECTRICAL 
COM MUMC VTIOXS 

IX( .
Manufacturers of Secode Devices 

J55 Minnesota St., San Francisco, 
Morbet 1-2643

Ocle 41 on Inquiry Card, page 97
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WHICH
OF THESE PEDESTALS

IS BEST FOR YOU

PD-1O

760 Bloom-

PD-9PD-3

HOUSTON FEARLESS CORP. 11813 W Olympic Blvd., Lot Angeles 64. Cold

Circle 77 on Inquiry Card, page 97ELECTRONIC INDUSTRIES 1958 015

Firm, steady mount. Smooth dot 
lying. Counterbalanced camera 
easily raised by lifting on wheel

Lightweight, portable. Hydraulic 
jack raises, lowers column. 8" 
wheels Easily disassembled

Light, maneuverable. Hand wheel 
raises or lowers while dollying. 
Parallel or tricycle steering.

Motor driven height adjustment 
For color or monochrome cam­
eras Smooth, steady mobility.

power output. Major power gain

Circle 279 on Inquiry Card, page

Whatever your needs for a TV camera mount, 
there’s a Houston Fearless tripod, pedestal or dolly 

especially designed for the purpose.

TRIPOD 
AND DOLLY 

Completely portable 
For studio or field use

A. B. Du Mont Labs., 
field Ave., Clifton. N

the antenna system, permits use of 
low power reflex klystron tubes in the 
transmitter and receiver. Motorola, 
Inc., 4501 W Augusta Blvd., Chicago 
51, Ill.
Circle 280 on Inquiry Card, page 97

’ hous- 
101-E 

unique

LEADING MANUFACTURER OF MOTION PICTURE FILM PROCESSING 
EQUIPMENT. CAMERA HEADS, DOLLIES. TRIPODS TV PEDESTALS

ply, encased in an ‘ eight-inch’ 
ing, is available. The MCA 
(25 to 54 MC) incorporates a

MOBILE RADIO
A 50-watt mobile radio unit with si 

completely transistorized power sup

MICROWAVE EQUIPMENT
New microwave r-f equipment de­

signed for duplex, multi-channel, 
point-to-point communications is 
available. Operating in the 6,000­
7,000 mc band, MR-20 microwave 
equipment is able to utilize high gain, 
highly directional antennas of reason­
able size, permitting reliable opera-

front panel 45’ angle “heat sink” de­
sign to allow optimum performance 
whether the unit is installed horizon­
tally, vertically, or on its side. It is 
available for wide band, adjacent 
channel, or split channel operation by 
means of permanent plug-in filters.

HOUSTON 
FEARLESS



AMCI

♦ Diplexers
♦ Coaxial Switches

AMCI

adjustable between 150 and 250 v.
(2) 400 v at 250 ma

SARKES TARZIAN, INC

ELECTRONIC INDUSTRIES016

♦ Standby TV 
Transmitting Antennas

• Can be uMd with any vidicon equipment using 
remote video gain control

• Eliminates nasd lor special control of slide 
development.

8 Old, new w color film can ba used without 
constant adjustment

tenuation of intermodulation compo­
nents, and n 6 db noise figure. Modu­
lar isolator circuits attenuate receiver 
local oscillator signal by more than 
90 db. Degradation of weak signals by 
a 1 v. signal is limited to 1 db over 
the band. Selection between input im­
pedances is made by patch cord. CGS 
Labs., Inc., Ridgefield, Conn.
Circle 281 on Inquiry Card, page 97

10 ma. International Telephone & 
Telegraph Corp., 15191 Bledsoe St., 
San Fernando, Calif.
Circle 282 on Inquiry Card, page 97

Write for information 
and catalog.

have been proven 
in service.

• Omnidirectional TV 
Transmitting Antennas

• Tower-mounted TV 
Transmitting Antennas

♦ Directional TV 
Transmitting Antennas

Circle S3 on Inquiry Card, pagi

Manufacturing Company 
299 ATLANTIC AVE , BOSTON. MASS

MULTICOUPLER
Designed to couple one antenna to 

10 receivers operating anywhere be­
tween 2 and 32 MC, the new’ TRAK 
Model 21 Multicoupler features 60 db 
isolation between outputs, 60 db at-

POWER SUPPLY
A transistorized power supply for 

use as a replacement for mobile trans­
mitter-receiver power supplies of the 
vibrator and/or dynamotor type ha< 
been introduced. Designated as Type 
QU-051, it is a lightweight, compact 
dc-to-dc conversion unit. It requires 
12.6 v. at 9.0 a. It will operate on 
voltages as low as 6 vdc with reduced 
output. Output is (1) 200 v at 80 ma..

Self contained power supply

Required only SX' reck apace

Instantaneous control and constant video 
output

Eliminates manual video lever adjustment

A utomaticaliy Adjusts videcon tube end video 
amplifier lor optimum performance

Mode-

J t * r '. »< s



HIT
ANTENNAS. PROPAGATION

Nonreciprocal Electromagnetic Wave Propaga­
tion in Ionised Gaseous Media, L. Goldstein, 
“IRE Trans. PGMTT." January 1958. 11 pp. 
The nonreciprocal propagation of electromag­
netic waves in ionised gaseous media is dis­
cussed, and experimental observations aie re­
ported in this paper. (U.S.A.)

CIRCUITS

Design ut Apertare-Coapled Filters, Florian 
Shnurer. "IRE Trans. PGMTT.” October 1957.
6 pp. (U.S.A.)

• Photocopies of all foreign articles 
ar« available at 60 cents per page, 
remitted with order. Unless other­
wise indicated, article« appear in 
language native to country of origin.

• ‘Articles marked with an asterisk 
ar« available ai free reprints.

* A reprint of this month’s 8-page 
“International Electronic Sources” 
section is available without charge

Requests for the above should be cent, 
un company letterhead, to:

Electronic Source« Editor
ELECTRONIC INDUSTRIES 
Chestnut A 66th Sts. 
Philadelphia 89, Pa.

For more information on domeotie 
articles, contact the respective pub­
lishers directly. Names and addresses 
of publishers may be obtained upon re­
quest from th« above address.
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International

ELECTRONIC
SOURCES

ELECTRONIC INDUSTRIES' exclusive monthly digest

of the world's top electronic engineering articles

A Variable-Ratio Microwave Power Divider 
sad Multiplexer. W. L. Tester and K. R. 
Dushore. "IRE Trans. PGMTT.” October 1957.
3 pp. A microwave circuit is p.esented which 
provides continuous variation of microwave 
power between two outputs in any desired 
ratio. A typical device utilising the circuit 
is described, and other use« of the circuit are 
discussed. (U.S.A.)
The Pentode Gyrator, Gerald E. Sharpe. "IRE 
Trans. PGCT." December 1957. 3 pp. A gyra­
tor may be constructed from four pentodes, 
no other network element being necessary. 
The method is based on a theory of ideal ac­
tive elements recently proposed by the author. 
Two physically-distinct kinds of gyrator, elec- 
tric-electrie and magnetic-magnetic types, may 
be obtained. A modification to Tellegen's gy­
rator symbol is proposed to distinguish these 
types. (U.S.A.)
Theory of the Band-Centering AFC System, 
J. Vlieton Samuels. "IRE Trans. PGCT." 
December 1957. 7 pp. A theory of the band­
centering afc system for pulsed-carrier op­
erated receivers is developed. The interaction 
between the afc system and the age system of 

' amplifier is accounted for by introduc- 
so-called ideal age action. (U.S.A.)

tile IF 
ing u i
Some

1957.

Properties of Three-Terminal Devices, 
Mason. “IRE Trans. PGCT." December 
3 pp. A three-terminal device ran be 

classified according to its deviation from three­
way symmetry. Such classification offers a 
particularly compact and symmetrical ex­
pression of the passivity criterion and also 
relates the asymmetry of the device to the 
unilaterial power gain obtainable with lossless
bilaterial coupling.
The Limits of Gain 
nal RC Networks 
Cederbaum "IRE

(U.S.A.)
Attainsble in Three-Terini- 
with Two Capacitors. I.

Trans. PGCT.” December
1967. In the paper sume properties of the 
transfer function of ■ three-terminal RC net­
work with two capacitors are deduced from a 
bask theorem concerning pur« resistive four 
ports. (U.S.A.)
Transformations of Positive Real Functions, 
S. Seshu and N. Balabanian. "IRE Trans 
PGCT." December 1957. 7 pp. In this paper, 
methods of transforming one or more positive 
real functions with a positive reel function, 
resulting from the transformation, are con­
sidered. In addition to collecting the known 
transformations of positive real functons, 
this paper presents a generalization of the 
well-known Richards' transformation and 
strengthens some of the known results on 
transformations of driving point impedance 
functions of two-element type networks. 
(U.S.A.)

REGULARLY REVIEWED

AUSTRALIA
AWA Tech. Rei AWA Technical Rede« 
Proc. AIRE. Proceedings nf the Institution of

Radio Engineers

CANADA
Can. Elec. Eng. Canadian Electronics Engi­

neering
El & Comm. Electronics and Commuideatlons

ENGLAND
ATE J ATE tournai
BBC Mono. BBC Engineering Monographs
Brit. C.AE. British Communications A Elec­

tronics
EAR. Eng. Electronic A Itohs Engin-, r
El. Energy. Electrical Energy
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J BIRE. Journal of ti» British Institution 

of Radio Engineers
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FRANCE
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Rundfunk Rundfunktechnische Mitteilungen
Vak. Tech. Vakuum-Technik

POLAND
Arch. Auto, i Tsi. Archhium Automatykl 1 
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USA
Auto. Con. Automatic Control 
Av. Age. Aristion Age 
Av. Week Aviation Week 
Bell J. Bell Laboratories Journal 
Comp. Computers and Automation 
Con. Eng. Control Engineering 
El. Electronics 
El. Des. Electronic Design 
El. Eq. Electronic Equipment
El. Ind. ELECTRONIC INDUSTRIES
El. Mfg. Electronic Manufacturing
IRE Trant. Transactions of IRE Prof Groupe
I. A A. Inst ru menu A Automation
Insul. Insulation
M R. Missiles and Rockets
NBS J. Journal of Research of the NBS
NRL. Report of NHL Progress
Proc. IRE. Proceedings of the Institute of

Radio Engineers
Rev Sei. Review of Scientific Instruments

USSR
Avto. i Tel. Avtomatlka 1 Teh makhanika
Radio. Radio
Radiotek. Radiotekhnika
Rad. i Elek. Radiotekhnika I Elektronika
Iz. Acad. Bulletin of Academy of Sciences.

USSR.

OTHER

Radio Rev. La Ruts Revue (Belgium)
Kovo. Kovo Export (Czech)
J. ITE. Journal ol the Institution of Tele­

communication Engineers (India)
J. IECE. Journal of the Institute of Elec- 

trlral Communication Engineers (Japan)
Phil. Tech. Philips Technical Review 

(Netherlands)
Ent. Rev. Ericsson Review (Sweden)
J. UIT. Journal of the International Telecom- 

sumlcation Union (Switzerland)



International ELECTRONIC SOURCES
Parallel-T RC Selective Amplifier», J. J. Ward 
and P. V. Landshoff. “E. A R. Eng.” April 
1958. 6 pp. The moat commonly used form of 
parallel-T selectiva amplifier require» that the 
input signal be derived at high impedance. In 
this article a less familiar form of the cir­
cuit, intended for use where the input signal 
spl»ara at low impedance, is described. A 
series of equations to derived, from which the 
performance of the circuit as an amplifier or 
an oscillator can he calculated with consider­
able accuracy. (England.)

A Wideband Voltage - Controlled Swept-I re 
uuamy R-C Oacillator, R S. Sidorowiez. “ATE 
J.” April 1958. 25 pp. The instrument gives 
an output signal of about 6 V r-m.».. and 
covera the frequency range 20 c/a to 3.0 kc/a. 
It consists of a parallel-tuned oscillator, a 
sweep waveform generator, and two special 
control circuits. (England.)

Limited-Gain Operational Amplifier«, A. W. 
Keen. “E. A R Eng." April 1958. 3 pp. The 
effect of finite gain in an operational amplifier 
can be allowed for by aaauming that the 
amplifier gain ia infinite and then adding 
fictitious circuit elements to the feedback 
network to reduce the gain to the value ac­
tually obtained This procedure reduce* the 
labor involved in calculating the operational 
error. The equivalent networks for icwne prac­
tical single-stage amplifiers ar* given. (En­
gland.)

Dekatron« and Electro - Mechanical Regiatera 
Operated by Transistors. G. B B. Chapin and 
R. Williamson. “Proc. BIEE.” May 1958. 6 
PP. In 
driven 
which, 
defined 
similar

the circuita described the Dekatron u
b. transistor blocking oscillator 
when triggered, produces a pulse of 
amplitude and width, followed by a 
pulse of opposite polarity. For operat­

ing a mechanical register two translators are 
cross-coupled in a monostable circuit. The 
register u in the collector circuit of one tran­
sistor. which conducts for 0.1 »nr when trig­
gered. (England.)

A Tran»¡»tor High-Gain Chopper-Type D. C. 
Amplifier, G. B P Chapin and A. R Owcna. 
“Proc BIEE." May 1958. 9 pp. The paper 
describee a modulated ayatem consisting of a 
translator input chopper. a high gain transis­
tor a. c. amplifier, and a transistor output 
chopper. (England.)

Some Transistor Input Stages lot High-Gain 
D. C. Amplifiera, G. IL B. Chapin and A. R
Owens. “Proc, 
gland.)

BIEE.” May 1958 9 pp. (En-

Stagger-Tuned 
for Prescribed 
R. Eng.” May

Hand Pao Amplifiers, Design 
Overshoot. Yona Peleas. “E. A 
1958. 4 pp. A procedure for de­

signing band-pass amplifiers having specified 
gain, overshoot and either bandwidth or rise 
time la given. The design is limited to the 
na- row-band rase and ia based on tl.e theory 
of transitional Butterworth-Thomson networka 
developed in an earlier paper. Detailed data 
covering aingle-tuned caacadea consisting of 
five stairs or laaa ia included. (England.)

Magnetic Amplifiers: Hatir Principle« and 
Applieationa, L. W. Stammerjohn “Bell. Rec.” 
January 1958. 5 pp. Some of the moat aatiafy- 
ing discoveries of all ars re-discoveries. In 
electronica, a very aignificant re-discovery of 
the past twenty years Lu been the magnetic 
amplifier. The principles of this amplifier 
have been known for aome time but new mag­
netic material», modern circuitry and improved 
semiconductor rectifiers have br<ugh> this 
older art into new usefulness. (U.S.A.)

Tables of Networks Whose RtflerUon Coeffi­
cients Poaaeas Alternating Zeroa, Louis Wein­
berg. “IRE Trans. PGCT.” December 1957. 
In this pap«r tables are presented for net­
works whose reflection coefficients possess 
■er us that alternate in the left and right half 
pianse. The tables are classified on the basis 
of the parameter, which to the input-to-output 
resistance ur conductance ratio. (U.S.A.)

Reliability Improvement by the Use of Multi­
ple-Element Switching Circuita, W. E Dickin­
son and R. M Walker. "IBM J.” April 1968. 
6 pp. Physical devices used for switching have 
finite probabilities of failure. Circuita which 
make u»> of redundance to achieve resultant 
reliabilities greater than that of their elements 
have been proposed and have been analyzed 
for the case of intermittent failures. The 
iresent paper extends certain if these result, 
to the case of permanent failures of the ele­
ments, assuming that the reliability of these 
elements is known. (U.S.A.)

Designing An Electronic Filter Servo. J A. 
Webb. “El. Des.” April 18, 1958. 3 pp. How 

bandwidths and 
phaae atability.

to filter to extremely narrow 
at the same time retain good 
(U.S.A.)

Simplifying Cathode Follower 
Donald W. Moffat. “El. Des." 

Circuit Design, 
April 18, 1958.

6 pp. The organisation of cathode-circuit in­
formation aa presented here should be of par­
ticular value to those engineers who have oc­
casional use for cathode followers or related 
circuits and to young engineers meeting the
subject in 
(U.S.A.)

practical way for the first time.

Transistorised Static Inverter Deaign, J. F. 
Lohr. “El. Daa." April 1«. 1958. < pp. Static 
invertara using high power transistors deliver 
large amounta of ac power with an efficiency

unattainable.previously considered to
Where a typical rotary inverter might operate 
with an efficiency of 40 per cent, and equiv­
alent atatic unit may yield 90 per cent. 
(U.S.A.)

Crump. "El.” May *. 1958. 8 pp. Energy »tor- 
age system supplies all power requirement* 
for specially daaigned transistor circuits. Op­
eration consiata of receiving and rectifying 
r-f radiation, »coring resultant d-c snergy 
and releasing the energy as required to as­
sociated circuita. (U.S.A.)

Sqnelch Circuit Mutea Magnetic Tape Echoes, 
Daniel Cronin. “El.” May 9, 1958. 2 pp. 
Biased-diode type of quieting automatic-vol­
ume-control silences audio channel whenever 
signal dropa tu 44 db below peak. (U.S.A.)

Alarm System I see Gated Neon Warbler, 
Ronald L. Ivea. “El. May 23. 1968. * pp. Two
neun oacillatora, alternately keyed al 2 epa in 
gated amplifier, provide locally generated war­
ble alarm in Coneirad or carrier-off warning 
system. Modulation of monitored signal 1« 
audible only in case of alert or prolonged car­
rier interruption. (U.S.A.)

Active-Networks Papers. "IRE Trans. PGCT." 
September 1957. A series of 15 papers which 
includes: Survey of Some Properties of Linear 
Networka, E. Folke Bolinder; Active RC Net­
works, Richard D Thornton; About Such 
Things as Unistors, Flow Graphs, Probability, 
Partial Factoring, and Matricee, Samuel J. 
Mason; Multipole Analysis of Active Net­
works, Lotfi A. Zadeh; Transformation Theory 
Applied tu Linear Active and/or Nonbilateral 
Networka, Ernst A- Guillemin; Separation 
Transformations for Square Matrices, H E. 
Meadow«, Jr. and B. J. Dasher; The A Matrix, 
New Network Description, Theodore R Bash- 
kow; Some Simplificationa for Analysis of 
Linear Circuita, George L. Matthaei; Negative 
Impedance Convertera, A. I. Larky; Negative 
Impedance Circuita—Some Basic Relations and 
Limitations, W. Ralph Lundry; RC Active 
Networka Using Current Inversion Type Nega­
tive Impedance Converters, Takesi Yanagi- 
sawn ! Design Priaciplaa for Single Loop 
Transistor Feedback Amplifiers, Franklin H 
Blecher; Design of Conditionally Stable Feed­
back Systems, J. Oizumi and M. Kimura; Net­
work Design by First-Order Predistortion 
Technique, Charles A. Desoer. and Synthesis 
of Non-PR Driving Point Impedance Func­
tions Uaing Analog Computer Unita, Walter 
J. Karplua. (U.S.A.)

Transistor A-C Amplifier Uaea Multiple Feed­
back, Howard Lekkowitz. "El.” May 23, 1958. 
! pp. Versatility and reliability ara gained in 
transistor a-e amplifier using multiple feed­
back loop. Shunt and serie« loop used in a 
single stage enable such circuit propertiea aa 
voltage and current gain, input and output 
impedance to be preselected and accurately 
controlled independent of variable transistor 
parameters. (U.S.A.)

Very Low-Noise Traveling-Wave Amplifier. E. 
W. Kinaman and M. Magid. “Proc. IRE." 
May 1958. 7 pp. Recent improvements in de­
sign and techniques are described which have 
lowered the noise figure of a developmental 
traveling-wave amplifier from 9 db tu 6 db. 
(U.S.A.)

Magnetic Pulse Generators, J. E Sunderlin 
and M L. Weinberg. “El. Mfg.” May 1958. 
6 rp. Pulse generators using Saturable reactors 
as switches overcome power limitations of 
thyratrons in radar applications. The general 
circuit principles and pulse forming network 
design discussed here apply to pulse generating 
systems such aa an ignitron firing circuit.

COMMUNICATIONS

Phase Variations of 18 KC/S Transmissions 
from Rugby as Received in New Zealand. D. 
D. Crombie, et. al. “Proc. BIEE.” May 1958. 
4 pp. The results of approximately one year's 
measurement of the diumnl phase variation, 
in New Zealand, of the highly stable 18 kc/s 
transmission from GBR are given and dis­
cussed. (England.)

Atmospheric Radio Noise. Equipment for the 
Measurement of Amplitude Distributions, J. 
Harwood and C. Nicolson. "E. A R. Eng " 
May 1958. 8 pp. A description 1« given of 
equipment used tu measure the characteristics 
of atmospheric noise. The mea-urements re­
late to the 
through a
gland. <

envelope of the num» after passage 
narrow-bandwidth receiver. (En-

Difficultiea Facing Long-Distance II F.
munications in the Approaching Yeara, 
Hitchcock. “Brit. C. A E." May 1958.

C«m- 
R. J.
5 PP-

In this article the relationship between the 
performance of long-distance high-frequency 
point-to-point radio circuits and the sunspot 
cycle to discussed. The growth, development 
and use of these circuit« in the past has co­
incided with a unique set of favorable aolar 
conditions. The next few sunspot cycle« are 
unlikely to ba so favorable and acriuua loss of 
service may result. (England.)

The “MITE” Teleprinter, Bernard Howard. 
"W. V. Rev.” April 1968. 8 pp. New, small 
telegraph pag* printera now under develop­
ment by the Teleprinter Corporation weigh 
only 12 pound» and are entirely compatible 
with exi»ting teleprinter apparatus. They em­
body radical innovations in design and are 
said to he the first practical teleprinter« of 
their weight and aize. Companion equipment 
will include a miniaturized transmitter- dis­
tributor and a reperforator. (U.S.A.)

Carrier-Noiso Statistica for Various Carrier 
and Interference Characteristics, K. K. Clarke 
and J. Cohn. “Proc. IRE." May 1958. 7 pp. 
Techniques are presented for the calculation 
of the statistical properties of the resultant 
carrier-to-noise ratios of systems subject to 
both additive and multiplicative nuiae. (U.S.A.)

Theoretical Diversity Improvement in Fre­
quency-Shift Keying, John N. Pierce. "Proc. 
IRE." May 1958. 8 pp. The analysis presented 
here determines the best methods for combin­
ing the several signals received by the several 
receivers under various circumstances so as to 
insure the most reliable transmission of the 
message. (U.S.A.)
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Microwave Communications. "El «.ag~ May 
1958. A series of articles which includaa 
A Survey of Microwave Radio Comusnwleation, 
W. J. Bray. 11 pp.
Microwave Line-of-Sight Propagauaa. as W 
Gough. 11 pp.
Tropospheric Scatter Propagation, u. Killing­
ton. 5 pp.
Microwave Link Development In «as Radio 
Laboratories of the Post Office Engineering 
Department, C. F. Floyd and R W. White. 9 
PP.
Surveying for Microwave Relay Systems. L. E.
Strazza and R. C. S. Joyce. 6 pp.
Microwave Radio Toll 
son. 5 pp 
Tropospheric Scatter 
Grisdale. 4 pp 
8.H.F. Radio Links 
Output Amplifiers, G. 
Korytko. 7 pp.

Systems, E. W Ander-

Cnmmunication, G. L.

Dawson and T. K. M.
Using Travelling-Wave

All Travelling-Wave Tube Systems.
8 pp.
Portable U.H.F.-S.H.F Linka in

S. Fedida.

the RBC
Television Service. T. H. Bridgewater, fi pp.
Broadband Microwave Systems Employing
U.H.F. Triodes. G. W. S. Griffith and B. Wil­
son. G pp.
Travelling-Wave Tube« in Communication«, R.
B. Coulsoen. 9 pp,
Travelling-Wave Tube Amplifiers, D. H O.
Allen. 5 pp.
Travelling-Wave Tube* for 1.1199 Mc/a, P F C.
Burke. 5 pp.
Reflex Klystrons, A. II. Atherton. * pp.
Multi-Cavity Klyatrona, V. J. Norrie. 3 pp.
Coaxial-Line Velocity Modulated Oscillator 
Valves. D. E. Lambert. 5 pp.
Backward W ave (lacillators, A. G. Stainsby. 
6 PP.
Triodes and Tetrodes for U.H.F.-S.H.F Op­
eration, C. A. Tremlett. 6 pp.
Ferrite Components in Microwave System«, 1!.
L. Humphreys. 5 pp.
U.H.F. Powe« Meter for Operation In Ihe 
2,666 Mc/s Communication Band. J. K. Mur­
ray. 4 pp.
The White-Noise Method of Measuring Crose-
talk and Noise 
Telephone Link 
(England.)

Interference in Multi-Channel
Systems, J. F. Golding. 3 pp.

The (incept of Automatic Number Identifica­
tion, A. E. Vitnlo. "Bell Rec.” May 1958. 4 pp. 
Two important goals arw direct-distance cus­
tomer dialing and automatic billing of all 
extra-charge calls. To help realize these goals, 
so automatic number identification (ANI) 
system has been developed. (U.S.A.)

Telemetering Receiving System at the Air 
Force Missile Test Center, H. A. Role IT. "IRE 
Trans. PGTRC.” December 1957. 4 pp. The 
receiving system used at the Missile Test 
Range in Florida and the West Indies is 
described. An over-all picture of the radio­
telemetering ground receiving equipment is of­
fered including the antennas, rf distribu­
tion facilities, and demodulation equipment. 
(U.S.A.)

Problema in Aircraft Telemetering, F.
Shanahan. "IRE Trans. PGTRC." December 
1957. 3 pp. The development of aircraft tele­
metering at the Martin Company, Baltimore, 
Md., is described and the basic differences 
between aircraft telemetering as opposed to 
missile telemetering are discussed. Some out­
standing problems, findings, and solutions are 
indicated. (U.S.A.)

Telemetry Standards for Guided Missiles, "IRE
Trans. PGTRC.” December 1957. 
(U.S.A.)

PP-

COMPONENTS

Optimum
Saturable

and 
"EL

Design of Power Transformers 
Reactors, Part I, T. R. Nisbet.

Dos.” Apri! 16. 1958 4 pp. Thls artici«. in 
two parta, presenta a generai design procedure 

for optimizing flux density and window shape, 
and hence, for providing beat weight economy 
for transformers and saturable reactors. 
(U.S.A.)

Printed Circuits, N. Osifchin and J. Stockfleth. 
"Bell Rec.” April 1958. i pp. Until recently, 
the extent to which complex electronic equip­
ment could be decreased in size aa a result of 
the new family of miniature devices—transis­
tors, thermistors, semi-conductor diodes—waa 
limited to n large degree by the physical apace 
required for conventional wiring. Thia limita­
tion has been largely overcome in many appli- 
cationa by the growing use of printed-cireuit 
techniques. Considerable development work 
has been done in this area, particularly in 
fundamental studies on raw materials, and 
the physical and electrical characteristics of 
printed wiring. (U.S.A.)

Plug-In Bridge Checks VHF Qinrtz Crystals. 
Douglas W. Robertson. “El.” May 9, 1958. 4 
pp. Equivalent parameters of overtone erystals 
in range of 75 to 200 me are rapidly measured 
with technique that combines desirable char­
acteristics of both active and passive mniar- 
ing systems. Bridge plugs into crystal socket 
of standard crystal impedance meter and crys­
tal plugs into bridge. (U.S.A.)

Design Tips For Using High Temperature Pre­
cisIon Potentiometers, Robert J. Sullivan. 
Des.” May 14, 1958. 3 pp. Knowing a 

•El.

basic qualities and limitations of high tem­
perature potentiometers can help equipment 
designers insure best system performance. In­
cluded here are the important factors he 
should know. (U.S.A.)

Some General Properties of Nonlinear Ele­
ments. II. Small Signal Theory, H. E Rowe. 
“Proc. IRE.” May 1958. 11 pp. (U.S.A.)

COMPUTERS

Spécial Purpose Computers in the Control af 
Continuons Processes. G. H. Amber and Paul 
S. Amber. “Auto. Con.” May 1958. 4 pp. 
(U.8.A.)

Finding Zeros of Arbitrary Functions, Werner 
L. Frank. "J. Assoc, for Comp. Mach.” April 
1958. 7 pp. A method for finding real and 
complex roots of polynomial equations, due to 
D. Muller, is applied to finding roots of gen­
eral equations of the form F(s) = O, where 
Ft al is analytic in the neighborhood of the 
roots. The procedure does not depend on any 
prior knowledge of the location of the roots 
nor on any special starting process. (U.S A.)

The Digital Computer Makes Root Locus Easy, 
C J Doda. “Con. Eng.” May 1958. 5 pp. To 
preserve the important link between transient 
response and frequency response, three pro­
grams have been written for the IBM 704 
electronic digital computer. These programs 
will produce the complete locus of roots in a 
minute or two with very high accuracies. 
(U.S.A.)

New Applications of Impedance Networks as 
Analog Computers for Electronic Space Charge 
and for Semiconductor Diffusion Problems, G. 
Cremosnik, et. al. “Proc. IRE.” May 1958. 
10 pp. Starting from a general partial dif­
ferential equation of the second order, which 
includes the equations of Laplace, of Poisaon, 
and those of semiconductor diffusion problems, 
an equivalent equation with finite differences 
is discussed. (U.S.A.)

CONTROLS

The Teat Operation for "Free" or “Engaged" 
Conditions During the Line-Find«r Selection 
In EMD-Selector Systems, B. Braumann and 
R. Hannig. The “fast testing relay" for EMD 
seheton (motor driven sel«-“ors with con­
tacts of precious metal) contains two magnetic 
systems. One of these systems haa a short 
switching time of approx. 1 ms required for 
arresting the selector. The other system ia 
available for other awitching operations (for 
example for avoiding falae testing). (Ger­
many.)

Modular Redesign of Reactor Instrumentation, 
J. L. Cockrell, et. al. “Auto. Con.” May 1958. 
3 pp. This article describes how the basic cir­
cuitry of the reactor control instrumentation 
in Oak Ridge National Laboratory has been 
rearranged and in some cwaa, redesigned. 
(U.S. A.)

The Design and Application of Correlation 
ControL A. B. Cheluatkin. "Auto. Con.” May 
1958. 3 pp. This article describee the theory, 
design and application of correlation comput­
ing devices. It shows how they are used with 
feedforward and feedback loops to produce 
systems with the adaptive properties. Ex­
amples are given of their use with steel strip 
rolling mills and pipe welding mills. (U.S.A.)

Procedures for Evaluating Dynamic Charac­
teristics of Value Actuators, Andrew Bremer 
"Auto. Con ” May 1 <T-8. I pp. Thia article 
discusses the procedures for obtaining the 
dynamic characteristics of valve operators and 
to point out the value of such information. 
(U.S.A.)

GENERAL

Single-Pulse Output from a Microswitch. E H. 
Partoon. "ATE J.” April 1958. 8 pp. The 
author describes a simple and effective method 
of overcoming the difficulty sometimes met in 
getting a single-pulse output from one of these 
switches. (England..)

A Solid-State Amplifying Fluoroscope Screen. 
B. Kazan. "RCA.” March 1958. 16 pp. By 
using photo-conductive and electroluminescent 
materials, a thin solid-state panel has been 
developed which is comparable in form and 
size to the conventional fluoroscope screen. 
With X-ray intensities used in medical fluoro­
scopy, this produces n high-contrast image 
with a brightness of about one foot-lambert 
which can be viewed in moderate room light; 
however, seconds are required for image build­
up. (U.S.A.)

Why Quickening Works, H P. Birmingham 
and F. V. Taylor. "Auto. Con." April 1958.
3 pp. Rather than compete with hardware, the
inclusion of human in n high-performance
control loop often necessitates more hardware
—though of special nature—to “flatter” the
performance of the human operator. Thia 
article la a good introduction to the tricka of 
designing u system to include human» to ad­
vantage. (U.S.A.)

High-Temperature Aircraft Wires, W F. 
Horstman and H L. Wilson. “Insul.” April 
1958. 6 pp. (U.S.A.)

High-.Resolution Magnetic Recording Struc­
tures, A. S. Hoagland. “IBM J." April 1958. 
15 pp. Design concepts are established for 
several high-resolution magnetic recording 
structures, and their application demonstrated. 
The conventional ring head b treated and two 
new devices are described. A probe-type unit 
ie discussed which shows promise in high- 
density vertical magnetic recording. A wire­
grid array tv also advanced to outline a unique 
conceptual approach to the achievement of 
higher raaolution (U.S.A.)
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The Automatic Creation of Literature Ab­
stracts, H. P. Luhn. “IBM J." April 1958.
7 pp. Excerpts of technical papers and maga­
zine articles that serve the purpose« of con­
ventional abstracts have been created entirely 
by automatic means. In the exploratory re­
search described, the complete text of an 
article in machine-readable form is scanned 
by an IBM 7-4 data-proeessing machine and 
analyzed in accordance with a standard pro- 
»»nm (U.S.A.)

Ceramic I-F Filters Match Transistors. Daniel 
Elders and Emanuel Gikow. "El.” April 25. 
1958. 1 pp. Barium titanate resonant filters 
used as i-f transformers provide reductions in 
size and cost with increased ruggedness, better 
skirt selectivity and lower insertion loss 
(U.S. A.)
Ths Solid-State Maser—A Supercooled Ampli­
fier, J. W. Meyer. “El." April 25, 1958. fi 
pp. History, system philosophy, and per­
formance described here include discussions of 
the following: two-level molecular maser, 
three-Ievcl «olid-state muer, current experi­
ment«, amplifier and oscillator characteristics, 
noise measurement, applications and future 
directions. (U.S.A.)

Saturable-Reaetors Fire Radar Magnetrons, 
H E Thomas. "El.” May 9, 1958. 4 pp. 
Magnetic modulator use Saturable reactors to 
convert input sine wav« into narrow, high 
peak-power output pulses. Basic action of 
current-pulse compression with magnetic mod­
ulators is explained. (U.S.A.)

Hot Wire« Carry More Current Than You 
Think. John Mallinson. "El. Des.” May 14, 
1958. 2 pp. This article may save you wire 
weight and money. (U.S.A.)

Gamma-Ray Detector Aide Oil Field Surveys, 
F. E. Armstrong. "El.” May 23. 1958. 3 pp. 
Transistorized probe, using Geiger-Muller 
tubes, detects and measures gamma radiation 
from radioactive tracers applied to waters and 
brines in petroleum reservoirs. (U.S.A.)

Transistor Chopper Drives Accurate Clock, 
Richard II Williams. "El.” May 23. 1958. 
2 pp. Transistorized control circuit including 
a frequency-determining crystal oscillator 
feeds a voltage chopper which doubles the 28-v 
d-c supply and divides the driving frequency. 
The a-r pulsed output then drives a synchro- 
nuus elock motor. (U.S A.)

Fhotoformer Solve« Sound Barrier Problems. 
Robert W. Maloy. “El." May 23, 1958. 3 pp. 
Photoelectric function generator provides 
smooth reproduction of complex curve slopes 
up to Ml degrees, with slopes greater than 90 
degreees simulating switching with blacklash. 
(U.S. A.)

Simultaneous Asynchronous Oscillations io 
Class-C Oscillators. M. I. Disman and W. A. 
Edson. “Proc. IRE.” May 1958. • pp. The 
concept of negative discrimination by which 
the authors explain the existence of asyn­
chronous oscillations provides a new tool which 
might well 
dieting the 
(U.S.A.)

find useful applications 
behaviour of nonlinear devices.

JTAC—Ten Years nf Service, Donald
"Proe. TRE." May 1958. 4 pp.

I G. Finb. 
The IRE

President, former member and past chairman 
of the Committee, reviews the activities of the 
Joint Technical Advisory Committee (JTAC) 
during its first decade. (U.S A,)

Instrumsnt Landing at Sea. F. Akers and F 
G. Kear. "IRE Trans. PGMIL.” December 
1957. 8 pp. The paper is a narrative account 
of two ymiru of intensive effort by the Navy 
and civilian engineers which, after many try­
ing periods, achieved success on July 30, 1935, 
when a completely hooded instrument landing 
was made aboard the aircraft carrier, USS 
Langley, 100 miles at sea off San Diego, 
Calif. (U.S.A.)

The Experimental Determination of System 
Transfer Functions from Normal Operating

Data, J. G. Henderson and C. J. Pengilley. 
"J. BIRE.” March 1958. 8 pp. It is often not 
possible to remove a plant or system from 
service in order to hsiuts its transfer func­
tion by the usual process of applying sinusoidal 
or impulse test signals. Use can, however, be 
made of statistical data of input and output 
when the system is operating in normal ser­
vice, since in a linear system, undisturbed by 
noise, the cross-correlogram between the input 
and output signals is given by the convolution 
of the system weighting function and the 
correlogram of the input. (England.)

auto-

Electronic Developments at Very Low 
peratures. E. Mendosa. "Brit. C. A E.” April
1958. 7 pp. This article surves-s the present 
situation regarding the interesting electronic 
techniques that are possible at very low tem­
peratures. Methods of achieving these tem­
peratures close to the absolute zero are de­
scribed. Several devices, employing the conse­
quential effects of superconductivity, and their 
potential applications are discussed. The dif­
ficulties of operation around 4* Absolute are 
not necessarily formidable. (England.)

Scattering of Electromagnetic Waves by Long 
Cylinders, Albert W. Adey. "E. A R. Eng.” 
April 1958. 10 pp. The field scattered by 
both a metal and a dielectric cylinder, when 
excited by an electromagnetic wave propagat­
ing in a direction normal to the cylinder axis.
i« discussed 
drieal-wave 
cylinder is 
wave-length

for both plane-wave and cylin­
incidence. The radhu of the 
comparable with the free-space 
of the incident wave. (England.)

Procresa in Modernisation of Signaling on
British Railways, H. C. Towers. “El. Energy.” 

Work is now proceedingApril 1958. 4 pp.
with the provision of modern signaling on 

The proposals cover theBritish Railways.
installation of multi-aspect color light signal­
ing. track circuiting and the power operation 
of signals and points at large stations. The 
following article describes some of the works 
that have already been completed. (England.)

Pronagation Through a Dielectrie Slab, Effect 
on Polar Diagram of Source. T. B. A. Senior. 
“E. * R Eng." April 1958. 3 pp. (England.)

Reliability of Electronic Equipment. L. J. 
Allen. “ATE J.” April 1958. 9 pp. The 
article describes in simple terms how re­
liability nan be interpreted as a statistical 
probability. The relation between reliability 
and failure is established in a theoretical con­
sideration of the natural exponential decay 
law, and is compared with the mode of failure 
of familiar electronic components. (England.)

Some 
Ilers.
1958. 
erties 
finite

Aspects of Half-Wave Magnetic Ampli- 
G. M. Ettinger. “Proc. BIEE.” May 
12 pp. The paper deals with the prop­
of half-wave magnetic amplifiers having 
control-circuit resistance or rectifier re­
conductance. (England.)

Distortion in Frequency - Division - Multiplex 
F. M. Systems Due to an Interfering Carrier. 
R. G. Medhurst, et. al. "Proc. BTEE.” May 
1958. 11 pp. (England.)

MEASURE & TESTING

Telemetering Microbarometer for Determina­
tion of Vertical Displacements, W. Gunkle, G. 
Buss, J. King, and J. Ohman. "IRE Trans. 
PGI.” December 1957. 4 pp. In the design of 
the hull structures of ocean-going vessels it 
is desirable to know the amount if pitch the 
ship-will experience as it Is subjected to the 
action of ocean with. Measuring this pitch 
reduces essentially to determining the in­
stantaneous altitude of the bow and stern 
above mean sea level. To measure the alti­
tude. a reference must be used, and barometric 
pressure Is found to be satisfactory for this 
purpose. (U.S.A.)

High Voltage Impulse Testing Techniques 
(Part I), P. R. Howard. "El. Energy.” May 
1958. S pp. This article deals with the pro­
duction and measurement of impulse voltages, 
the testing of transmission equipment, 
tection of breakdown by cathode ray 
graph and considerations affecting the 
cation of wave-shapes. (England.) 

the de­
oscillo- 
specifi-

'Mow' and ‘Flutter.’ R. G. T. Bennett and k
L. Currie. ”E. A R. Eng.” May 1958. 3 pp. 
A simple method of measuring wuw and flut­
ter is described, which can be made with the 
aid of a stable oscillator and a triggered oscil­
loscope with sworp expansion. A sine wave 
from the oscillator is recorded and sub­
sequently played back, giving to voltage out­
put which triggers the oscilloscope timebase 
at a particular phase of the waveform. (En­
gland.)

Drtection of Pulsad Signala in Noise H S. 
Heaps and A. T. Isaacs. "E. A R. F.ng.” May 
1958. 4 pp. An analysis la presented to deter­
mine the optimum design of 
low-pass third-order filter to 
tangular pulsed signal upon n 
white noise. (England.)

a Butterworth 
detect a ree­
background of

Analysis of Carrent Pul«»«. Application to
Reetifiers and Class C Amplifiers, F. G. Hey- 
msnn. "E. A R Eng.” May 1958. 8 pp. Cur­
rent pulses are analysed by in approximate 
method which gives results in which the er­
rors are not nwire than about 5%. The re­
sulting relations are applied to class C ampli- 
fiers and lead to simple expressions 
various amplifier quantities (England.)

for

Production Environmental Testing. Robert Lus- 
ser. "Environmental Quarterly." Second Qtr., 
1958. 2 pp. The belief, «ays Mr. Lusser, thst 
mechanical and electrical devices fresh off the 

pronounced "infantassembly line have
mortality,” followed by a long stretch of re­
liable life, is a fallacy. (U.S.A.)

Environmental Endurance Testine, Key tn Re­
fi. Richardson, Jr.liability?.

mental Quarterly.” Second Qtr.
. "Environ- 
1958. I pp.

Component endurance relates directly to com­
ponent performance in an environment, the 
author states, and is a imaiur» of reliability. 
(U.S.A.)

The Functions of Guided Missile Checkout 
Systems. J. Tampieo and A. E Resnik. "Con. 
Eng.” April 1958. 5 pp. As weapons systems 
grew mere complex, the problem of satis­
factorily checking them out with unskilled 
personnel in a tactically feasible time be­
come« tougher and tougher. The military 1« 
resorting to integrated automatic go/no-go 
test sets because they remove moat of the 
dependence on the operator. This article 
describes the general functions and equipment 
of automatic test sets used to cheek out mis­
sile systems in the field. (U.S.A.)

Spectral Effects in the Comparison of Scintil­
lators and Photomultipliers. Robert K. Swank 
et. al. "Rev. Sci.” April 1958. 6 pp. Photo­
multiplier evaluation of scintillation perfor­
mance is considered in the light of its marked 
dependence on spectral shape effects In the 
emission spectrum of the scintillator, in 
photon absorption of cell, reflector and photo­
multiplier window, and tn the photoelectric 
conversion process. (U.S.A.)

R-F Permeameter Technique« 
rite Cores. A. L. Rasmussen 
"El. Mgr.” May 1958. « pp.

and A. E. Hess. 
New r-f perme-

ameter designs developed at the National 
Bureau of Standards bring increased accuracy 
and versatility to the measurements of toroidal 
samples of commercially available ferromag­
netic material. (U.S.A.)

Average-Responding Instruments, H B. Brooks
and K. E. Walker. “IRE Trans. PGL”
December 1957. 2 pp. The design and opera­
tion of a bridge to measure the residual re­
actance of wire-wound resistors is de-cribed 
The bridge usea deposited film resistors as non­
reactive standards. (U.S.A.)
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An Automatic Power Spectrum Computer, 
H. W. Smith, R. M. McClure, and F. X. 
Bostick. "IRE Tran«. PGI.” December 1957. 
4 pp. In recent year« the power spectra of 
random signals have become a valuable tool 
of analysis. Conventional circuits and filter 
techniques are inadequate when the frequency 
range of interest extends down to 0.01 cps. 
An automatic power spectrum computer using 
active filter circuits covers the range from 
0.01 to several hundred cps with almost any 
deaired filter bandwidth. (U.S.A.)
An Improved Concept in Paine Generation, 
Max Schneiderman. "IRE Trans. PGI.” De­
cember 1957. t pp. The objective of this paper 
b to describe briefly various methods of pro­
ducing pulses with short durations, fast tran­
sition times, and low snurre impedance. Con­
ventional methods of pulse generation will be 
discussed, including thyratrons, mechanical 
switching, and spark gaps. (U.S.A.)
Data Reduction Equipment for a "Forward 
Scatter” Link, Donald Eadie. "IRE Trans. 
PGI." December 1957. 5 pp. Equipment which 
will extract the long time trend of the average 
radio signal level and at the nw time deter­
mine the amplitude distribution of the rapidly 
fluctuating components has been put into op­
eration al Orange Hill. New Providence Is­
land. Rahamas, by the University of Florida 
group studying the phenomena. (U.S A.)
An Automatic Phase Measuring Circuit at 
Microwaves, R Mittra. "IRE Trans. PGI." 
December 1957. 3 pp. The paper describe« a 
waveguide circuit assembly for the automatic 
measurement of phase at microwave frequen­
cies. The apparatus is suitable for the mea­
surement of diffraction pattern by objects, 
the plotting of phase pattern in the mouth of 
an antenna feed, and for various other appli­
cations. (U.S.A.)
Frequency Stabilisation of Variable Oscillators, 
D. Makow. "IRE Trans. PGI.” December 1957. 
5 pp. A circuit is described where n single 
quarts crystal exercise* considerable control 
over a range of continuously variable fre­
quencies. (U.S.A.)
The Measurement of Snark Time Lag«. J. K 
Wood. “El. Eng.” April 1958. 7 pp. Two 
method« of measuring spark time lag« are 
described. The apparatus is described and 
aome result« quoted to indicate www of the 
shortcoming» of the apparatus and difficulties« 
involved in making the desired measurements. 
(England.)
An Automatic Swe-t - Frequency Impedance 
Meter. J. A. C. Kinnear. “Rrit. C. A E.” May 
1958. 3 pp. The Elliott Automatic Swept-Fre- 
quency Impedance Meter (A.S.F.I.M.) prom­
ises to be for microwave measurement and 
development what the cathode-ray oscilloscope 
has been in the field of electronics. Its capa­
bilities range from measurements of normal 
laboratory accuracy made at high speed over 
a wide frequency band, to measurements made 
with extreme accuracy at any spot frequency 
within the band. (England.)

Refractive Index Measurement« of Smokes and 
Aerosols, C. M. Crain, J. E. Boggs, and D. C. 
Thorn. "IRE Trans. PGI.” December 1957 6 
pp. This paper describes the apparatus used 
and the results obtained in the measurement 
of the index of refraction of aerosol« of silver 
iodide, polystyrene spheres, iron powder, and 
oil smoke at a frequency of 9400 mc. (U.S.A.)

Errera in X-Ray Sorting with a Double 
Crystal Goniometer, A. Mann and R. Spinard.
"IRE Trana. PGI.” December 1957. 7 PP 
Two factors affect the accuracy of the X-ray 
measurement of the orientation of quartz 
crystals. Misalignment and cutting errors pro­
duce errors In the angular measurement and 
poor resolution results in uncertainty as to 
location of peak response. The quantitative 
effect of the misalignment and cutting errors 
is given, and a physical description and 
formula are presented to allow insight into 
the mechanism of resolution deterioration. In 
addition, an approximate formula for re­
flection beamwidth ia given. The results of

the analyses are applied to an automatic ma­
chine for sorting quartz crystal as a function 
of the orientation angle. (U.S.A.)

Method- of Measuring Electrical Character- 
iatics of Ultrasonic Delay Lines. A. H.
Meitzler. "IRE Trans. PGUE.” December 1957.
18 pp. Thia paper ia concerned with methods 
of measuring useful electrical characteristics 
of ultrasonic delay lines employing piezoelec­
tric transducers. (U.S.A. •

Ultrasonic Output Power Measurements in 
Liquides, George E. Henry. "IRE Tran«. 
PGUE.” December 1957. 15 pp. “Groaa
Acoustic Power Transfer” is defined as the 
time rate of delivery of acoustic energy by a 
transducer to a selected liquid load. This 
quantity ia related to, but should not be con­
fused with, the power density, the intensity, 
the energy density, and the grvia acoustic 
output from the transducer. (U.S.A.)

A Theory aif Pulse Transmission Along A 
Magnetostrictive Delay Line. A. Rothbart and 
L. Rosenberg. "IRE Trans. PGUE.” December 
1957. 27 pp. (U.S.A.)

The Electrograph. R. A. Broding, J. D. 
Schroeder, and J. C. Westervelt. "IRE Trans. 
PGI.” December 1957. I pp. The electrograph 
has made possible for the first time, a photo­
graphic-type oscillograph which produces a 
completely processed record without the use 
of wet chemical development. (U.S.A.)

SEMICONDUCTORS

The Status of Microwave Applications of Fer­
rites and Semiconductors. Benjamin Lax. 
“IRE Tran«. PGMTT.” January 1958. 14 pp. 
The recent developments in the field of ferrite 
device« are reviewed. Emphasis is placed on 
the extension of nonreciprocal devices to lower 
microwave frequencies and high powers. The 
design considerations and achievements of 
broad banding also are covered. Fundamental 
principles leading to the applications of non­
linear properties of ferrites are described 
briefly. (U.S.A.)

The Three-Level Solid-State Master, H. F. D. 
Scovil. 'TRE Trana. PGMTT.” January 1958. 
10 pp. This article gives an introduction to 
amplification by solid-state maser techniques. 
Emphasis Is placed rm the three-level solid­
state maser. The relevant physical properties 
of paramagnetic salts ar» discussed. (U.S.A )

Transistor Conference Papers in this Issue 
"IRE Trans. PGCT.” September 1957. A 
aeries of 14 papers which includes: Series 
Tuned Methods in Transistor Radio Circuitry. 
W. F. Chow and D. A. Paynter: Wide-Band 
Feedback Amplifiers, Fred D. Waldhauer; 
Some Solutions to Problems of Operating 
Germanium Transistor Servo Amplifiers at 
High Ambient Temperatures. P. M. Thompson 
nnd J. Mitchell; Bias Considerations in Tran­
sistor Circuit Design, Sorab K. Ghandhi: 
Thermal Stability of Junction Transistors and 
Its Effect on Maximum Power Dissipation. 
H. C. Lin; A Survey of Magnetic and Other 
Solid-State Devices for the Manipulation of 
Information, Jan A. Rajchman; Counting Cir­
cuita Employing Ferroelectric Devices, R. M 
Wolfe: A High-Speed Two-Winding Transistor- 
Magnetic-Core Oscillator. A. J. Meyerhoff and 
R. M Tillman; Millimicrosecond Transistor 
Current Switching Circuits, Hannon S. 
Yourke; Some New Transistor Ristable Ele­
ments for Heavy Duty Operation, N. F. 
Moody and C. D. Florida: A Decade Ring 
Counter Using A valance - Operated Junction 
Transistors, J. E. Lindsay: Transient Response 
Characteristics of Unijunection Transistors, J. 
J. Su ran and B. K. Eriksen; An Improved 
Square-Wave Oscillator Circuit, James Lee 
Jensen; A Phase-Regulated Transistor Power 
Supply, D. E Deuitch and H J Pas. (U.S.A.)

Transient Response of Drift Transistors, R. D. 
Johnson. "Proc. IRE.” May 1958. 9 pp. This 
paper analyzes the improvement in transient 
response caused by this built-in field, thu» 
filling out our understanding of a type of 
transistor which is new coming into impor­
tant iim (U.S.A.)

ate
TELEVISION

Subjective Sharpness of Television Pictures, 
W. N. Sproson. "E. A R. Eng.” April 1958. 
3 pp. The subjective sharpness of television 
pictures has been measured using a compari­
son technique and a multi-criterion scale for 
assessment. Two types of degrading network 
were used and the subjective sensitivity to 
changes in equivalent rectangular bandwidth 
has been evaluated for both static and moving 
pictures. (England.)

The Modern Camera Tube and Its Limitations, 
A. E. Jennings. “Brit. C. A E.” April 1958. 
6 pp. The author discusses pickup tubes with 
particular reference to signal-to-noise ratio. 
The possibility of further development of ex­
isting types is examined. (England.)

Some New Structure-Type Targets fur the 
Vidicon—An Anslysis of Their Operation, S. 
A. Ochs and P. K. Weimer. "RCA.” March 
1958. 13 pp. Severe physical requirements are 
imposed on the photo-conductive layer used in 
the conventional Vidicon camera-tube target. 
In particular, its resistivity must be of the 
order of 10ls ohm-centimeters for frame stor­
age operation and its thickness must be suf­
ficient to prevent capacitive lag. New Vidicon 
targets of a complex structure permit a re­
laxation of these requirements on the photo­
conductor. Two types of targets are discussed 
(U.S.A.)

Sound Signal Tun«« TV' Automatically, C. W. 
Baugh. Jr., and L. J. Sienkiewicz. "El.” 
April 25, 1958. 5 pp. Amplitude of 4.5 mc 
intercarrier sound signal controls sound-to- 
picture ratio to provide fine tv receiver tuning 
automatically. Control of oscillator frequency 
to maintain a constant intercarrier sound sig­
nal provides effective action on the inter­
carrier sound level. (U.S.A.)

Airborne TV System for Military Recon­
naissance, Nisson Sher and Joseph F. Fisher. 
“El.” May 23, 1958. 5 pp. (U.S.A.)

AGsAG£nijUp&.

THEORY

A Theoretical Study of Errors in Radio Inter­
ferometer Type Mrasarementa Attributable to 
Inhomogeneities of the Medium. Gustavus J. 
Simmons. “IRE Trans. PGTRC.” December 
1957. 4 pp. The effects of the variation of the 
index of refraction of the earth’s atmosphere 
on the angular information yielded by radio 
interferometers for terrestrial and near-ter­
restrial snore« are investigated, and a second- 
order correction is derived. (U.S.A )

TUBES

High-Speed Tester Checks Tubes in Groups, 
E. S. Gordon. "El." May 9, 1958. 8 pp. Pro­
duction tube tester gives rapid indication of 
opens nnd shorts with direct-reading localiza­
tion by neon lamps. Memory circuit holds in­
dication of intermittent tap shorts. (U.S.A.)
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established that instead of the confined flow
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rials. Most of the data is new to the litera-

widetenna-radome aspect varying over
range. A fixed antenna-radome aspect and, if

two-Jirectional wall tarer designedpossible.
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successful development of Alfenol, cold-
roll««: AJ-Fe alloy, for n>sgn<>tostrictive trans-
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The Dynamic Magnetostrictive Properties of 
Alfenol. C M. Devis. Jr., and 8- F Ferebee, 
U. 8. N. Ordnance Lab. Oct. 1956. 38 pages 
SI. (PB 181168, OTS) This report describes

plasma frequency reduction factors, those 
ion-neutralized flow were more correct 
electrostatically focused flow. Because of 
long plasma wavelengths corresponding to

PATENTS
Complete copies of the selected patents de­

scribed below may be obtained for I 25 each 
from the Commissioner of Patents, Washing­
ton 25, D. C.

Intentional ELECTRONIC SOURCES

Re»enrch reports di-ignateil (LC) a'ter the 
PB number are available from the Library of 
Congress. They are photostat <pb< or micro­
film (mi), as indicated by the notation preced­
ing the price. Prepayment is required. Use 
complete title and PB number of each report 
ordered. Make check or money order payable 
to "Chief, Photoduplication Service, Library of 
Congress.” and address to Library of Congress, 
Photoduplication Service, Publications Board 
Service, Washington 25, D. C

Orders for reports designated (OTS) should 
be addressed in Office of Technical Services, 
U. S. Department of Commerce. Washington 
25, D. C. Make eheck or money order payable 
to "OTS, Department of Commerce.” OTS re­
ports may also be ordered through Department 
of Commerce field offices.
IheorsUcsi Analysis of Fist Rsdnme Panels 
Utilising Circular and Elliptical Polarisation, 
R. E. Webster, Ohio State Univ. May 1957. 11 
par*. Ed cents. (PB 18120«. OTS) The fact 
that polarization effects constitute one source 
of error in ririoui type« of radar b»» been 
established. An earlier study was directed 
toward explicit illustration of the source and 
behavior of radome errors dependent on polari­
sation. Emphasis was placed on plane-wave— 
plane-panel transmission coefficients and their 
dependence on the teometricil parameters 
which describe the polariaation. This report 
contains conclusions of the investigation. A 
system design is called for which would mini­
mise the required range of the incident-wave 
aspect and the antenna aspert with reapert to 
the radome. The report cautions against use 
of the axially symmetrical radome with an- 

for the anticipated polarization is recom­
mended. One system satisfying thia condition 
is a slot radiator placed very near and parallel 
to the radome wall. If adaptable to antenna 
requirementa of particular radar systems, this 
radiator may aid in eliminating polarization­
dependent errors, according to the report.
Matic High Frequency Generator and Mag­
netic Amplifier, M Frank and J. R. Walker. 
Wayne Engineering Research Institute. Feb. 
1957. 202 pages. »5.50. (PB 131240, OTS) 
Early developments in the field of static fre­
quency multipliers are described and early 
theories extended to include high permeability, 
square loop core material now commercially 
available. Shunt and series-fed shock circuits 
arr analysed, with particular attention given 
to the relationships between circuit power 
efficiency and firing angle, and input supply 
amplitude and circuit parameters. Develop­
ment of a series-type shock circuit is described 
and data are given for an engineering model. 
A second part of the report is concerned with 
a study of switching circuits using a combina­
tion of transistors and magnetic cores. Among 
these are parallel tvpe inverters, shunt re­
actance switches, combination parallel inver­
sion and shunt reactance switching circuits, 
and combined inversion-conversion circuits. De­
velopment of magnetic amplifiers for use with 
the Moog hydraulic valve and each type of 
multiplier also Is discussed.
Experiments With Electrostatically Focused

Univ, of Calif. Mar. 1937. M pay« »1.73. (PB 
131031, OTS) Small light focusing systems 
are needed for high current density beams in 
beam-type electron tulies Thi« -rvtrrh ap­
proached the problem with tests of periodic 
electrostatic foeusing and Its application to 
traveling-wave tubes It dealt mainly with 
the results of experiments with two velocity­
Jump amplifiers consisting of a helix input— 
the drift tubes—and a helix output I lertro. 
static lenses existing between the various 
•lertrodSS were used for foeusing It was 

reduction factors, construction of this type of 
tube seemed impossible. Suggestions are made 
for development of tubes consisting of short 
sections of helix operating at different poten­
tials. These could be practical for low current 
densities.

High Perveanra Beams From Are Cathodes, 
C. W. Hartman, Univ, of Calif. May 1957. 37 
pages. »1. (PB 131212, OTS) This research 
was concerned with extraction of high voltage 
electron beams from D.C. and pulsed are 
plasmas. A mercury arc plasma wsa used for 
D.C. extraction with the necessary high vac­
uum near the plasma obtained by refrigeration. 
Extraction from pulsed arts was accomplished 
to appreciable expansion of the local arc 
vapor. Magnetically focused D.C. electron 
beams having current densities up to 14a/cm’ 
«err obtained at 5 to 15 kv with a maximum 
perveance of W microperves. Pulsed beams of 
several hundred amperes were obtained at 10 
to 30 kv for several microseconds. A mnximum 
perveance of about 175 microperves vu ob­
tained.

Effect of Nuclear Irradiation on Magnetic 
Properties of Cere Msterisls, R 8. Sery, et. si. 
U. S. N. Ordnance Lab. Dee. 1966. 45 peers. 
$1.25. (PB 131014. OTS) Nuclear radiation is 
a new environment under which many engi­
neering msterisls must be designed to op­
erate. This volume presents information on 
the effects of radiation on the magnetic char­
acteristics of seven representative nirs mate- 

ture. Among the major results of irradiation 
tests, it was shown that magnetic properties 
of 2 V Permendur, 16 Alfenol, and 3.5 per­
cent silicon iron cores ehanged only slightly 
and recovered almost completely after removal 
from the nuclear pile. Vanadium Permendur 
was shown to be a suitable magnetic amplifier 
core material at temperatures up to 500 *C. 
Orthonol and 3-79 Mo Permalloy cores ex­
hibited major changes. A powder rnre of 2-81 
Mo Permalloy and a 50-50 nickel ferrite cure 
were not appreciably ehanged at d-c. 60 and 
400 cps. However, rare loss characteristics 
changed greatly in the 5 to 60 kc/sec range.

Effects of Temperature on Magnetic Properties 
of Core Msterisls. M. Pasnak, U. 8. N. Ord­
sun Lab. May 1956. 86 pages. (1. (PB 131130. 
OTS) Magnetic materials must operate under 
wide temperature variations in many applica­
tions, such as msgnetie amplifiers, transform­
ers. relays, and servo components. In each of 
these, temperature affects the magnetic state 
and properties of the rore msterisls. This re­
port contains data on temperature effects on 
the ferromagnetic alloys Ortbonol; 5-79 and 
4-79 Mo Permalloy. AEM 4750; 1.6 percent. 
3.5 percent, and 6.4 percent silicon iron; and 
11.7 and 10 Alfenol. Most cores were ring 
laminations, some were spiral wound tape. 
Temperatures ranged from 60 C to 100 C. 
For ring ismination, results indicated that at 
high induction levels, high temperature gen­
erally depresses maximum induction from its 
ro- m temperature value, while low tempera­
ture elevates it. High temperature also de- 
priwnra n^idunl induction I.ow temperature, 
however, elevates the residual in sosne mate­
rials, depresses it in others. Coercive force is 
depressed by high and increased by low tem­
perature. The rftret on a-c permeability is 
reversed. Results for spiral Wound tope cores 
were erratic. Relative effects of temperature 
changes are also given for the silicon iron, 
nickel iron, and aluminum iron families of 
alloys.

ducer applications. Performance of 12 or 13- 
Alfenol in low-power applications wsa equal 
to that of nickel, the strategic material it 
wu intended Ui replace. The electromechanical 
coupling coefficient, approximately equal to 
0.29, was comparable to that of nickel, and 
electrical resistivity was at least 10 times as 
great. The Alfenol material, in the form of 
toroids made from ring ¡aminations, was 
evaluated by the motional impedance method. 
Effects of various processing techniques are 
described in the volume.

Preparation of a Reproducible Barium Titanate, 
E. J. Brajer, Clovite Research Center. July 
1956. 31 pages. *1. (PB 181089, OTS) A burium 
titanate ceramic raw material said tn be su­
perior in piezoelectric properties to commercial 
gradri of barium titannte pewder was pre­
pared by a method developed in this project. 
The method ie applicable to large scale pro­
duction. The report, the final one of a two- 
year study of barium titanate for piezoelectric 
ussa, describes preparation of the reproducible 
material on a pilot plant scale. Development 
came after extensive laboratory study of the 
variables in a calcination procedure. These 
were raw materials, barium oxide to titanium 
oxide molar ratio, calcination temperature, 
and particle sise distribution. Laboratory pro­
cedures and difficulties encountered in prepara­
tion are discussed. The powder prepared is 
described u useful for standard pressing tech­
niques. although it requires higher firing tem­
peratures—1500 C to 1550 C—than used in the 
commercial titanate ceramic industry.

I nilateral Attenuation in the Interdigital Cir­
cuit. L. K. S. Haas. Univ, of Calif. May 1957. 
70 png»» »1.76. (PB 131257, OTS) This work 
was concerned with experimental observations 
of unilateral attenuation in an interdigital 
type circuit as used in traveling-wave mag­
netrons. Attenuation wu obtained by means 
of ferrite sampilea of various geometries placed 
inside the circuit. The samples wm saturated 
magnetically by the magnetic field used in 
croesed-field tubes for beam focusing. Working 
from a condensed theory of the interdigital 
circuit, positions of circularly polarized mag­
netic fields were found. The ferrite was 
placed at those positions for most unilateral 
effect. Major attention was given to attenua­
tion due to ferrite spheres. They wore shown 
to he impractical for unilateral attenuation 
unless very high frequencies nr special easily- 
saturated ferrites are used. A ferramic rod 
with an estimated front-to-back attenuation 
ratio of 3 produced attenuation of Ji db. the 
maximum obtained. The report concludes that 
practical application of the results to crossed- 
field tubes would depend on the disturbance 
of the focusing field by the presence of the 
ferrite.

Sensitivity Adjusting Circuit. #2.826,717. Inv. 
M. Msron. Assigned Allen B. Du Mont Lab­
oratories, Ine. Issued March 11, 1958. The 
t o cathodes of n push-pull voltage amplifier 
are directly connected together and grounded 
over a common resistor. The grids are sup­
plied with a balanced push-pull input and the 
plates supply the push-pull voltages for a 
C.R. tube deflection circuit. A variable re­
sistor extends between the two plates to ad­
justably reduce the gain of the amplifier.

Magnetron. #2,826.719. Inv. J. 8. Donald 
Assigned Radio Corporation of America. 
Issued March 11, 1958. The magnetron con­
sists of a main cathode and a main anode, and 
an auxiliary cathode and an auxiliary anode. 
The main cathode operates as the auxiliary 
anode, the auxiliary cathode being positioned 
adjacent the main cathode on the side op­
posing the main anode. The oscillations gen­
erated by the auxiliary magnetron control the 
<wcillations generated by the main magnetron



International ELECTRONIC SOURCES
Semiconductor Devices and Systems. #2,824,- 
977. Inv. J. I. Pankove. Assigned Radio Cor­
poration of America. Issued Feb. 25, 1958. A 
ring-shaped semiconductor provides a closed 
loop for current flow from an emitter to a col­
lector electrode in rectifying contact with the 
semiconductor. A base electrode is also in 
contact with the semiconductor.

Transistor Amplifier, #2,818,934. Inv. Chas. 
A. Cibelius and D. K. Schaeve. Aaaigned 
Barber-Colman Co. laaued November 19, 1957. 
The total aignal ia simultaneously and with 
opposite polarity applied to two transistors. 
Two series-connected resistors constitute the 
load impedance, their junction being connected 
to a power supply.

Lightweight Antennae, #2,814,038. Inv. C. J. 
Miller. Assigned Westinghouse Electric Corpo­
ration. Issued November 19. 1957. A reflector 
of flexible conducting material to arranged 
inside sn inflatable nonconducting housing. 
The housing can be rotated nr otherwise dis­
placed lu impart a scanning motion to the 
reflector. Alternatively, the outer wall of an 
inflatable structure ia metallised to form an 
antenna reflector.

Oscillation Cat Off, #2,815,426. Inv. M. Roth­
stein. Assigned Radio Receptor Company, 
Inc. Issued December 3, 1957.

A control circuit controls the output of a 
high frequency oscillator. This control circuit 
contains a spark gap. a d.c. power source and 
a switch. Closing of the switch will induce 
conductive sparking and the high frequency 
generator will no longer deliver normal power 
to its load.

Ultrasonic Soldering Iron, #2.815,430. Inv. 
M. E. Weiaa. Assigned Gulton Industries, Inc. 
Issued December 3. 1957.

An electromechanical transducer feeds vi­
brations to the large diameter end of a velocity 
transformer. The heated aoldering tip ia sup­
ported by the small diameter end of the ve­
locity transducer connected by a tapering see- 
tion to the large diameter end thereof.

Televiaion Wave Trap and the Like, #2.815,- 
441. Inv. E. Silverman. laaued December 3, 
1957.

The interference wav» trap eonaiata of a 
pair of high-Q tuned eircuita. One aide of 
each of theae circuits ia connected in parallel 
with a two-wire tranamiaaion line extending 
between the televiaion antenna and the tele­
viaion receiver. Th« other aides of these 
circuits are capacitively coupled.

R. F. Clrenit Selector er the Like. #2,815.443. 
Inv. R. A. Davis. Issued December 3, 1957.

Two tuning inductances couple a first and 
a second antenna, respectively, to one of two 
inputs of a sequential mixer circuit. Control 
signals are eonduetively coupled Io the tun­
ing inductances to Induce inductive damping 
therein. The control signals alternating be­
tween a first and a second condition effective 
to respectively inductively damp one of the 
tuning inductances to alternately interrupt 
signal transmission through the two paths.

Transistor Push-Pull Amplifier. #2,816,179.
Inv. R. Gittleman and 
signed American Roach 
Issued Dec. 10. 1957.

A single-ended input

J. Tellerman. Aa- 
Aerma Corporation.

source ia connected
across the bsses of two similar type tran­
sistors, their emitters being shorted for sig­
naled frequencies. The collector current of 
one translator ia caused to flow through both 
emitters, whereby the collector currents are 
made equal without the necessity of matching 
the transistora.
Semiconductor Phase Shift Oscillator and De­
vice. #2,810.228. Inv. H. Johnson. Assigned 
Radio Corporation of America. Issued Dec. 
10. 1857.

A body of semieonductive material having 
alternating »ones of different conductivity 
type material haa a semiconductor delay line 
integral with one sone. The delay line in­

eludes a plurality of series connected fila­
ments of semiconductor material and P-N 
junction portions.

Device for Producing Ultra-Short Waves, 
#2,816,245. Inv. F. Coeterier. Assigned 
North American Philips Co., Inc. Issued 
Dee. 10, 1957.

An electron beam to velocity-modulated in 
a first cavity resonator and energizes a second 
cavity resonator. A single common cavity 
resonator of the hollow type to individually 
coupled with both the 
nature to stabilize the

first and second rmo- 
ultra-short wares

Magnetic Tape-to-Fili
#2,816,157. Inv. J.

Photographie Syitem.
M. Andreaa, W. R.

Schreiber, and G. T. Inouye. Assigned Techni­
color Motion Picture Corp. Issued December 
10. 1957.

The color video signals for each frame re­
corded on a magnetic tape are applied to a 
cathode-ray tube; the framea are successively 
photographed.

Circuit Arrangement for Synchronizing the 
Lino Deflection Circuit in a Television Re­
ceiver, #2,816,164. Inv. P. J. H. Janssen. 
Assigned North American Philips Company, 
Ine. Issued Dee. 10, 1957.

Positive synchronizing pulses are fed to 
the control grid of a negatively biased control 
tube. The periodic fly-back pulses generated 
by a deflection oscillator are positively applied 
to the plate of the control tube so phased that 
the trailing edgea of the fly-back pulsea nor­
mally overlap the leading edges of st least 
aim of the synchronizing pulses rendering 
the control tube conductive. The plate of the 
control tube ia directly connected to the fre­
quency-determining electrode of the deflection 
oscillator.

Magnetic Compression Method. #2.816,175. 
Inv. D. L. Blaney. Assigned Radio Corpora­
tion of America. Issued December 10, 1957.

The wide-amplitude range aound aignals are 
magnetically recorded aimultaneoualy with a 
biaa current to compreaa the higher ampli­
tudes of the sound signals at a predetermined 
rate. The amplitude of the biaa current 1» 
controlled by the rectified sound signal to vary 
the amount of compression and the point al 
which compression occurs.

Electrostatic Storage of Information, #2.817,- 
042. Inv. F. C. Williams snd T. Kilburn. As­
signed National Research Development Cor­
poration. Issued Dec. 17, 1957.

Two-state storage of digital information is 
provided on an electrostatic storage surface of 
a C.R. tube. A first state of electrostatic 
charge distribution Is set up on discrete area
of the surface In a first state of focus of the 
bombarding beam. The state of focus to 
gradually changed to a second, more sharply 
focused state when required by the nature of 
the information to be stored. The gradual 
change of foeus requires a time interval which 
to at leaat one-fifth of the duration of the sor- 
ond state.

Continuous-Wave Beacon System. #2,817,082. 
Inv. M. Dishal and M Rogoff. Assigned In­
ternational Telephone and Telegraph Corp. 
Issued Dee. 17, 1957.

Three spaced antennas are fed by three 
transmitters, each transmitter operating at a 
different frequency and simultaneously ener­
gizing a pair of the antennas. Thus three 
directive overlapping patterns of different fre­
quency are continuously radiated.

Broadband Antenna, #2,817,084. Inv. R W. 
Clapp and T. Hudspeth. Assigned Hughes 
Aircraft Co. Issued Dee. 17, 1967.

A pair of substantially rectangular conduc­
tive straps are connected across the upper 
and lower walls of the aperture of a box-type 
radiating element. The straps are dimensioned 
and positioned to maintain the impedance of 

the radiating element substantially constant 
over a wide band of operating frequenciea.

Horizontal Deflection and Audio Output Cir­
cuit, #2,816,953. Inv. W. K. Squires. As­
signed Sylvania Electric Products, Ine. Is­
sued Dec. 17, 1957.

The television receiver contains a combined 
horizontal deflection and audio output tube. 
The horizontal deflection signal as well as the 
audio aignal are applied to a grid of thia tube, 
and both are derived from its output.

Electronic Regenerative Repeater, #2,816,956. 
Inv. L. K. Wheeler and A. C. Frost. As­
signed Her Msjesty’s Postmaster General. Is­
sued Dec. 17, 1957.

A multivibrstor circuit applies conditioning 
pulses to the receiving circuit, which pulses 
are related in frequency to the desired speed 
of signal transmission. A timing circuit ren­
ders the multivibrator operative immediately 
a start signal of predetermined duration la 
received, while a start delay circuit prevents 
the timing circuit from rendering the multi­
vibrator circuit operative until a start signal

for a predetermined minimumha» persisted 
period.

Shunt Gating 
W. Johnson.

Circuit, #2.817,015. Inv. R. M.
Assigned Hughes Aircraft Co.

Issued Dec. 17, 1957.
A shunting circuit comprising a power sup­

ply, a diode and a tube connected in series ex­
tends arroM a class A amplifier. A capacitor 
interconnects the plates of the two tubes, the 
output being derived from the plate of the 
shunting tube. Positive gating pulses are fed 
to the cathode of the shunting tube, render­
ing it non-conductive, whereby unidirectional 
portions of the input signal coinciding with 
the gating pulses appear at the output.

Feedback Intensity Control for Continnoua 
Film Scanner, #2,817.702. Inv. R. E. Graham 
and Chaa. F. Mstke. Aaaigned Ball Telephone 
Laboratories, Inc. Issued Dec. 24, 1957. A 
cathode-ray tube srarrar scans the film and 
the modulated light la intercepted by a photo- ■ 
tube. A second optical path connects the 
cathode-ray source with the phototube, this 
second path does not include the film. The 
output of the phototube resulting from the 
light traveling over the second path is sepa­
rated and used to control the intensity of the 
scanning beam.

Amplifier with Tremolo, #2,817,708. Inv. C. L. 
Fender. Issued Dec. 24. 1957. Amplified audio 
signals are modulated by audio frequency 
oscillations provided by a voltage-responsive 
oscillator which alternately effective and in­
effective. The audio oscillator to controlled by 
a tranaient voltage which hastens the start 
of oecillationa.

Amplifier Having Linear and Non-Linear Am­
plification Ranges, Inv. F. G. Blake. Assigned 
California Research Corp. Issued Dec. 24. 
1957. The distorting input network to an 
amplifier consists of a series resistor and two 
parallel branches across the input, each branch 
comprises a rectifier and oppositely poled d.c. 
source, the two rectifiers being oppositely 
poled. Thus low-level input signals are un- 
distorted and high-level input signals are 
non-1 ¡nearly compressed.

Cathanodo Output Bridge Amplifier, #2,817,- 
718. Inv. R. J. Rockwell. Assigned Crosley 
Broadcasting Corp. laaued Dec. 24, 1957. Two 
oppoaing arms of the bridge are formed by 
two similarly poled tubes, the other two arm« 
by power supplies supplying positive plate 
voltages. The push-pull input to applied to 
the grid of the two tubes. The output is 
derived scruaa a high resistor extending be­
tween the cathodes of the two tubes. Sta­
tistically unbalanced currents in the bridge 
amplifier due to differences in the tube char­
acteristics are compensated.
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Variable Gaia Amplifier. #2,813.156 Inv. 
M. A. McCoy. Assigned Hoffman Electronics 
Corp- Issued November 12, 1957. The two 
cathodes of two tubes, each having a cathode 
resistor, are coupled by a series connected 
capacitor and variable resistor. It is con­
templated to cortroi th« resistor by a servo­
system.

Electron Beam Traveling-Wave Tube, #2,813,- 
221. Inv. R. W. Peter. Assigned Radio Corpo­
ration of America. Issued November 12. 1957. 
Dielectric walla are interposed between the 
electron beam path and the delay line and a 
direct current shield ts interposed between the 
dielectric walls and the beam path. The shield 
is s ibstantially transparent to a-e. fields.

Semiceadnetive Device, #2 v 13,233. Inv. W 
Shockley. Assigned Bell Telephone Labora­
tories, Ine. Issued November 12, 1957. A base 
zone of one conductivity type is positioned 
between an emitter zone and a collector zone 
of the opposite conductivity type. The col­
lector zone is of a material having a lifetime 
considerably longer than the lifetime of the 
material of at least «ne of the emitter end

Election Beam Wave Signal Frequency Con­
verter Utilizing Beam Deflection and Beam De­
focusing, #2,820,139. Inv. R. Adler. Assigned 
Zenith Radio Corp. Issued Jan. 14, 1958. A 
deflection control signal deflects an electron 
Iwn transversely to its path to provide a 
co 'responding output at a suitably -nape! 
and positioned output electrode. The effective 
transconductance of the deflection system is 
varied by an electron lens which normally 
focuses thr Lean, onto the output electrode. 
A focusing control signal varies the position 
of the beam focus in the direction of the 
beam path.

Transistor Phase Detector, #2.820,148 Inv. 
G. O. D’Nelly and N. B. Fjeldsted. Assigned
Hi alies Aircraft Co, Issued Jan. 1958.
Two transistor-rectifier aeries combinations 
are suitably connected tu a reference signal 
and a comparison signal. Either one of the 
transistors will pass the comparison signal 
during the time interval the reference signal 

. is applied conrurrei tly thex« with. Th • re­
sulting current charges a capacitor, wheribv 
a d.e. voltage representative of the relative 
phase of the reference and comparison signal 
is obtained

Device for Frequency Modulation of High Fre­
quency Oscillations, #2,820,198. Inv. J. Cay- 
sac. Asisigned North American Philips Co., 
Inc. Issued Jan. 1958. The aource of
modulation voltage ia simultaneously and in 
parallel applied to two reflector electrodes of 
a reflex type frequency-modulation tube. The 
two reflector electrodes are successively ar­
ranged in the tube.

Waveguide Modulator, #2,820,200. Inv. F. K. 
du Pré. Assigned North American Philips 
Co., Inc. Issued Jan. 14, 1958. An electrically 
non-conductive ferromagnetic material is po­
sitioned inside a rectangular waveguide to fill 
a major portion of its cross-sectional area. 
Current-carrying windings provide a magnetic 
field extending substantially along the major 
axis of the waveguide. The plane of polariza-
tion ot polarized electromagnetic wave
propagated through 
tated.

the material will be ro-

Selective Transfer
Energy, #2,820,201. 
signed Sperr» Rand

Device Microwave
Inv. K Tomiyasu. As- 
Corporation. Issued Jan.

14, 1958. Two adjacent longitudinal extensive 
openings couple two waveguides for substan­
tial power transfer therebetween. Each wave­
guide has an input and an output for re­
ceiving and nupp’ying power, respectively. An 
adjustable shutter la provided for selective 
interposition between the two openings to 
control the transfer of microwave power.

Four Terminal Equalizer Networks, #2,820,- 
950. Inv. J. J. A. Grabau and W. Saras- 
Assigned Automatic Telephone A Electrical 
Co., Ltd. Issued Jan. 21, 1958. The network 
is designed for a real and constant image 
impedance for all frequencies within a 
limited range and for a driving point im­
pedance the logarithm of whose modulus 
varies linearly with frequency over this reagr. 
the slope being a function of the terminating 
resistor. The network is composed of com­
ponents which made the image phase shift 
equal to nivr of the values 45 n90
ing a positive integer witbin the 
frequency range.

specified

Navigational System, #2,820,961.
Wallace. Assigned Panoramic Radio

Inv. M 
Products,

Inc. Issued Jan. 21, 1958. One craft emits a 
pulse which is retransmitted from a fixed 
station, received by the craft initiating the 
transmission of second pulse which is
again retransmitted from the fixed station. 
Th«1 hr->t and -econd rctrnn-mitted pulses are 
received on board a second craft and the time 
interval elapaed therebetween is measured.

Dual Polarisation Antenna, #2 820,965. W
Sichak. Assigned International Telephone and 
Telegraph Corp. Issued Jan. 21, 1958. The 
open end of a waveguide is shaped to de­
termine the spier radiation pattern and pro­
vided with a grille to |uu first polarized 
wares The grille plane contains the focus­
ing point of the radiation pattern. An an­
tenna system responsive to warn polarized 
orthogonal with respect to the first polarized 
wates is disposed forward of the grille by a 
predetermined distance to cause the focusing 
point of the radiation pattern of the second 
wsvss to coincide with that of the radiation 
pattern of the first wares.

Miniature Super-Regenerative Radio Receiver 
Using Transistors, #2.821,625. Inv. H I.. 
Price. Issued Jan. 28. 1958. The circuit be­
tween the ou»< and emitter electrodes of a 
transistor tuned regenerative detector circuit 
has low impedance and conducts asymmetri­
cally. The associated tank quench oscillator 
tank circuit consists of an inductance in 
parallel with two capacitors, the base-emitter 
circuit being connected between the two 
capacitors, whereby a minimum of loading of 
the detector circuit by the quench oscillator 
and vice ver o la obtiined.

Balanced Sweep Circuit, #2,821,628. Inv. E. S 
Purington. Issued Jan. 28, 1958. The output 
is taken off two plate resistors of two tube» 
having a common cathode resistor, the other 
cathode resistor terminal being connected to 
the two control grids over a capacitor and a 
resistor, respectively. The incoming pulses 
are fed to this other cathode resistor terminal 
and the capacitor is connected for discharge 
in response to such pulses. Th« capacitor- 
coupled grid further receives sosne of the out­
put pulses over a resistor. Output voltages 
varying oppositely while having a substantially 
constant sum are thus obtained.

Multihelix Trsveling Ware Tubes, #2,821,652. 
Inv. G. H Robertson and E. J. Walsh. As­
signed Bell Telephone Laboratories, Ine. 
Issued Jan. 28, 1958. A plurality of helices, 
each having a different mid-band frequency 
along its interaction region, are positioned in 
parallel in an envelope. A distinct beam of 
electrons is projected along each helix.

Electrlcal Storage System, #2,821.653. Inv 
J. H. Dyer. Assigned Airborne Instruments 
Laboratory, Inc. Issued Jan. 28, 1968. An 
electron beam is made to scan an insulating 
charge storage surface. The energy level of 
the electrons in the beam as It strikes each 
unit area of th< surface 1» controlled in ac­
cordance with the information to be stored. 
The electrical charges distributed at each 
unit area are built up by repeated scanning 
until the amount corresponds to the incident 
electron beam energy level.

Resistor, #2,827,586. Inv. R. Loosjcs. As­
signed North American Philips Co.. Inc.

Issued March 18, 1958. The positive tempera­
ture-coefficient resistor consists of sn elec­
tron-producing member having connected pores 
in a sealed enclosure. A supply of vaporizable 
material partly not as vapor is contained in 
the enclosure, it* pressure being a function of 
the surrounding temperature. The vapor re­
duces the mean free electron path in the pores.

Electronic Device, #2,821,656. Inv. c.
Foster. Asiigned Kaiser Industries Corp 
Issued Jan. 28, 1958. An electron beam is 
delivered along a path in a direction first 
towards a target, deflected to a path ad­
jacent to and spaced from a first target sur­
face and then to a path adjacent to and 
spaced from a second target surface. From 
this last path the beam is ru<rt»ively de­
flected at different positions into impingement 
with various portions of the second target 
surface.

Magnetron, #2,821.659. Inv. J. Feinstein. As­
signed Bell Telephone Laboratories, Inc. 
Issued Jan. 28, 1958. A plurality of hollow con­
ductive members is circumferentially arranged 
so that each pair of adjacent members de­
fines a resonant eavity. A pair ot conductive 
elements is mounted on each of the hollow 
conductive members external of the resonant 
cavities and extending inwardly and across the 
hollow formed by the cavity assembly. Each 
pair of conductive members defines u capaci­
tive rap between a pair of adjacent resonant 
cavities. ■

Color Television System. #2.820,844. Inv. G. 
L. Beers. Assigned Radio Corporation of 
America. Issued Jan. 21. 1958. A color tele­
vision picture brightness information signal 
is modulated onto a first carrier and a color 
television picture color information signal 
onto a second carrier. One of the carriers 
is propagated as a horizontally polarized wave, 
the other ns a vertically polarized.

High Impedance Transistor Amplifier, #2.- 
820,855. Inv. S. Sherr. Assigned Genera) 
Precision Laboratory Inc. Issued Jan. 21, 
1958. A chopper vibrator has at least one 
terminal connected to a resistor which re tries 
all the base d.c. bias of a transistor. The 
chopper vibrator is capacitively coupled to 
an amplifier which feeds a vibrating rectifier. 
This vibrating rectifier and ths Chopper vi­
brator are operated synchronously and in 
phase so that the output is representative 
of the amplitude and sense of the base bias 
d.c. current. The vibrating rectifier controls 
a heat exchanger maintaining the transistor 
temperature at a value corresponding to zero 
base bias d.c. current.

Delay Line Palse Shaper, #2.820,909. R. L. 
Plouffe. Assigned International Telephone 
and Telegraph Corp. Issued Jan. 21. 1958. A 
delay line is inserted between the anode of 
a tube and the power supply. The further 
end of the delay line is short-circuited so 
that positive pulses aie negatively reflected. 
A series resistor and semi-conductor diode 
combination kl also connected between the 
plate and the power supply, terminating the 
delay line in an open circuit for positive 
pulses and in its characteristic impedance for 
negative pulses. The output is derived from 
the junction of the resistor and the semi-con­
ductor diode. Each positive anode swing 
initiates a pulse which is terminated by the 
negative reflected pulse.

Cathode-Ray Tube Apparatus. #2.820.921.
Inv. D. McGee, H. G. Lubszyniski and
R. S. Webley. Assigned Electric & Musical 
Industries, Ltd. Issued Jan. 21, 1958. Signals 
are recorded on a charge storage target by a 
scanning electron beam. A second beam is 
adapted to wan the charge 
target a plurality of times st 
produce derived signals which 
of the original signals. These 

image on the 
a frequency to 
are repetitions 
derived signnls

are applied to a display tube and to an 
amplifier which again modulates the first re­
cording beam, whereby the charge image is 
renewed nn the charge storage screen.
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BRUSH
Multi-Channel
Magnetic Heads
A BASIC DESIGN FOR STANDARD REQUIREMENTS

CUSTOM CONFIGURATIONS FOR SPECIAL APPLICATIONS

precise dimensional uni-alignment and replacement
extremely rigid mounting,fonnity

ELECTRONIC INDUSTRIES Circle 69 on Inquiry Card, paqe 97 157

INTEGRAL BLOCK INTERLACE—Pro­
vides twice the number of chan­
nels possible with a single head of 
the same width. Minimum cross­
talk and maximum output at no 
sacrifice in number of tracks. 
Clevite builds heads of this design 
to telemetering standards of spac­
ing and performance.

REDUNDANT —Close-spaced rec­
ord-reproduce head speeds data 
processing by reading and check* 
ing tape immediately after record­
ing Reduces necessary equipment 
and power for checking register.

OAF-MOUNTED - Multi - channel 
head cartridges, easily removed 
and replaced with no close adjust­
ment necessary. Bracket and 
cartridgi s have lapped surfaces 
providing reference positions to 
gap perpendicularity, azimuth and 
contact adjustment.

Clevite ’’Brush” Multi-Channel Heads offer distinct 
advantages for system manufacturer and user alike . . . 
providing comparative ease and speed of installation.

STANDARD—In 1 to 32 channels, 
for tape widths from W to 2" 
All-metal or epoxy faces.

CLEVITE 
ELECTRONIC 
COMPONENTS

MAGNETIC HEADS 
TRANSDUCERS 
PIEZOELECTRIC CRYSTALS, 
CERAMICS AND ELEMENTS

Clevite’s basic design, in 1 to 32 channel form, meets 
most standard customer requirements on commercial, 
industrial, scientific and military equipment. Slight mod­
ifications adapt them to many special applications. In 
addition, Clevite supplies custom designs; several are 
shown below.
As an independent magnetic head specialist, Clevite 
provides unmatched design experience and production 
economy. One of our specialists will be pleased to discuss 
your application by detailed correspondence or personal 
visit. Write: Product Manager, Magnetic Heads, Clevite 
Electronic Components, 3311 Perkins Ave., Cleveland 14,0.

CLEVITE



WESCON Show
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ELECTROLYTIC CAPACITORS

TUBULAR

pace

A. R. C. CERAMIC INSULATED
CONNECTORS

world-famedAugust 22

BIG NOISE MAKER

Minimize Leakage, Save Space

ELECTRONIC INDUSTRIESCircle 93 on Inquiry Card, page 97158

PRONG 
UPRIGHT

PRONG 
UPRIGHT

in research on the 
sound at Convair,

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

I A King will be used 
effects of high intensity 
San Diego

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 three-key keyway combina­
tions to prevent incorrect insertion. 
Design them into your equipment for 
extra dependability. Write for details.

Included 
chamber'

Circle 92 on inquiry Card, page 97

operation, and another

into one giant party 
art-in-electronics ex­
promises to present 
by “Sunday artists"

Coconut Grove, also to be the scene 
of a Distributor-Rep conference 
extended this year to an all-day

Ä!s SUB-MINIATURE

Her« is a complete line of sub-miniature electrolytics which are especially 
desirable for tow voltage D.C. circuits.

I Advantages include: patented construction: hermetically-sealed; immer- i 
\ ».on proof; excellent life characteristics; tow leakage currents; shock / 
\ and vibrotion-resistont; plus many others. /
\ Available in tubular and upright types, as illustrated, ILLINOIS / 
\ SUB-MINIATURE CONDENSERS are ideal for application» requir- / 
\ ing minimum size and weight /
\ Writo for new, illuifroltd SMT catalog. /

to a new facility for static testing 
of large missiles. Also scheduled is 
a simulated SCA flight briefing and 
inspection of aircraft at March Air 
Force Base, and inspections of 
several outstanding electronic man­
ufacturing and research centers in 
greater Los Angeles.

Other special events range from 
a cocktail party, for which three 
major Ambassador rooms will be

were extended throughout all sec­
tions in the 7th IRE region. Future 
engineers’ special activity will in 
elude both a luncheon and an 
awards banquet. Scholarship and 
savings-bond awards will be made.

Electronic devices of historical 
interest will be displayed also, in a 
collection arranged by committee 
members working with Don C. Wal 
lace, chairman.

Field trips to nine outstanding 
southern California locations have 
been confirmed by the committee.

transformed 
room, to an 
hibit which 
more works

This 1,000 wztt loudspeaker being checked 
by Stromberg-Carlson's R E. Liebich and

than ever. Auction of the paintings, 
drawings, sculpture and craft 
pieces will benefit the WCEMA 
scholarship fund.

The traditional all-industry 
luncheon will climax activities

AIRCRAFT RADIO CORPORATION
BOONTON, NEW JERSEY

Telephone: EVerglade 4-1300 

CONDENSER COMPANY 
1616 N. Throop Street Chicago 22, Illinois



material:
special showing.

pressure
measure

Nothman. Gilfillan

Graham
Bell Telephone Labs.

Hecht Associ*

Circle 63 on Inquiry Card, page 97ELECTRONIC INDUSTRIES

their valued

Heyne, Hutches

Phoenix 
■an be Placed on 
by Cliff Ryerson,

Systems Analysis*' by J. 
Aircraft Co.. Culver City

'A Library of Blip Samples for Use 
Realistic Simulation and Evaluation

Simulation Chain
Coding" by R. E.

Anatomy can be fun indicates Sherman, 
launching into his latest pressure point 
lecture with single minded purposefulness. 
Sherm’s approach is considerably less en­
lightening than our more academic means 
of measuring pressure. Example: Rocket­
dyne a division of North American Avia­
tion, Inc., applauds (quietly) its success 
in measuring rocket combustion chamber 
pressure with BJ Electronics’ Single Point 
Data Processing System.

Essential is our Vibrotron $ Pressure 
Transducer and Amplifier which comprise 
an oscillator sub-system. The transducer's 
fine tuned wire stretched in a magnetic 
field controls operating frequency; com­
bustion chamber pressure variations 
change the wire’s resonant frequency, 
hence the oscillator system output A fre­
quency output modulated by input pres­
sure is thus accomplished.

Readout instrumentation converts the 
output to numerical representation of 
pressure, providing scale adjustment, lin­
earization and zero suppression in the 
process. Visual display and/or printed 
tape record test results.

Happily for you, our data acquisition 
systems can be built to process any num­
ber of inputs from pressure, temperature, 
frequency and millivolt signals. For ex­
ample the new D311 Single Point Data 
Process System (shown lower right) ac­
cepts Vibrotron Transducer output and 
provides visual numerical output related 
to pressure as actual value, % of full scale 
or any fraction thereof. We can help you. 
Our technical bulletins attempt to sub­
stantiate this premise. Write for yours.

Group Redundancy Approach” by James H S.
Chin. Sperry Gyroscope, Great Neck. L. I.
6. Integrating Reliability Consideration. Into

search on Picture 
and J. L. Kelly. 
Murray Hill

Upper : Rocketdyne System 

Lower Right New D311 Single 
Point Dete Processing System.

a wider range of historically sig­
nificant equipment, documents, and 
photos than ever before.

Private collectors, including such 
recognized industry pioneers as Dr. 
Lee de Forest, have joined such

1. "Design Technique« for Upgrading the Re­
liability of Weapons Systems During Flight 
Readiness Checkout" by Melvin A. Patterson, 
Radioplane, Van Nuys
2. "Reliability and Engineering Colleges" by
Charles A. Krohn. Motorola, 
3. "The Confidence that c 
Various Reliability Tests" 
RCA. Camden
4. "Optimum Design for

One of 
of the 
exhibit 
display

the Pan-Pacific auditorium, 
the most popular features 
show and convention, the 
for this year promises to

John J. Fling and M. 
Bros.. Loa Angeles 
4 "A Computer

Automatic Radar Data Processing Systems" 
by Charlton M. Walter and Helen M Willett. 
Air Force Cambridge Research Center, Bed­
ford
3. "GCA by Automatic-Voice Data Link" by

RELIABILITY I
Chairman: Bernard Hecht, 
ates. Los Angele*

Reliability The

American 
i lending 
for this

WESCON
Technical Papers 
Program

session. The conference will be held 
Thursday.

Visitors will take time off from 
viewing modern electronic exhibits 
to see an outstanding display of 
historic developments in the field as 
well.

The Historical Exhibit, fast be­
coming a western industry tradi­
tion, will be staged during the 
entire four days in a pavilion at

SESSION I—TUESDAY. AUGUST 1«
9 JO AM to NOON

SESSION 2 —TUESDAY. AUGUST 1« 
9:30 AM to NOON

COMPUTER APPLICATIONS
('hairman: J. D. Madden. System Development 
C orporation, Santa Monica
1. "Data Preparation for Numerical Control 
of Machine Tool»" by H D Huskey and Don­
ald E. Trumbo. Bendix Aviation Corp., Berke-

organizations as thi 
Radio Relay League

BJ ELECTRONICS
BORG-WARNER CORPORATION
Reliability you can count upon
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Holly-

SESSION

ELECTRONICS AND TRANSFORMER CORPORATION
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Zadoff, Sperry

620 East Dyer Rd
'SiliconCalif.
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though refer- 
was unfortu-

i it et WESCON 
Essth =201

Horning, 
w j od

Caledonia combine* four function* in 
’viniatunzed, *hock-re*i>tant package.

TUESDAY, AUGUST 14 
9:30 AM to NOON

1. "Theoretical Data Acquisition Analysis and 
Practical Appraisal of Existing Airborne Sys-

Engrave them ALL 
yourself on the portable

vices Inc., 
Santa Ana,

If such quick, dependable assistance in 
design and production can make your 
work more effective, we'll be glad to 
hear from you. We offer experience, 
good production facilities, and a recog­
nized quality record.

Tronic Industries, 
enee to the source 
nately omitted.

pl«d-Data Systems” by S.

Gordon and R. D. Jorup,

PROBLEM: Design a small (50 cubic in.) 
and light (3)4 lbs.) unit that contains: 
1. a positive d.c. palse selector 
2. a negative d.c. pulse selector 
3. a high level 60 cps band pass filter 
4. a 400 cps detector circuit 
(all with tight tolerances, naturally).

Design it to operate within the usual 
military environmental conditions, in­
cluding high vibration and shock. 
SOLUTION: We assembled the 
components shishkabob » ■
style. Thea mounted the *■

It’s tracer-guided for unskilled 
labor. Every plant needs one. 
Front $290.00 up.

Epsco, Boston
2. "A Compatible PCM/FM/System” by Paul 
E. Ben new it* and H. B. Barling, Gulton. Ind., 
Albuquerque
>. "A PAM PDM Decommutator” by E. D. 
Heberling and J. M Sacks, U. S. Naval Ord­
nance Lab. Corona
4. "Transistor Airborne PDM Systems” by 
D. A. Williams, Jr., Bendix Aviation Corp., 
No. Hollywood
5. "High Acceleration Telemetering” by T D

TELEMETRY
Chairman : Roy 
Sherman Oaks

Rectifier Handbook.”
Compiled by vice-pres. George 

Eannarino, and the staff of Audio 
Devices, the publication provides 
technical specifications, diagrams 
and a wide variety of sample cir­
cuits.

A large section of the handbook 
was quoted in the article, “Silicon 
Semi-conductor Devices,” which 
appeared in the June All-Refer­
ence Directory Issue of Elec-

SESSION 3 —TUESDAY. AUGUST 14 
9:30 AM to NOON

SESSION S —TUESDAY. AUGUSY 14 
9:» AM to NOON

kabob in a metal case filled with an epoxy 
foam compound to hold the parts in a 
firm cushion,
TIME ELAPSED: From original assign­
ment. through design to volume produc­
tion—two months.

INFORMATION THEORY
Chairman: George Tarin.
Hughra Aircraft Co., Calver City
1. "The Prediction of Derivatives of Poly­
nomial Signal* in Stationary Additive Noiae” 
by I. Kanter, RCA. Moorestown
2. "Predictive Quantizing of Television Sig­
nals" by Robert E Graham, Bell Telephone 
Labs.. Murray Hill
3. "Optimum Linear Estimation as the Limit 
of Sampled Duta Estimates" by Peter Swer- 
ling, Rand Corporation, Santa Monica
4. "Random Function Probability Distribution 
after a Nonlinear Filter” by Gregory O. 
Young, Hughes Aircraft Co., Culver City
S. "Statistical Invariance of Noise in Sam-

Audio Devices Inc.
Rectifier Handbook

One of the most comprehensive 
treatments of silicon rectifiers, 
their applications and manufac­
turing techniques is contained in 
a new publication by Audio De-

G.E. WARNER 
MANAGER

hwniVX ENGRAVING MACHINE CORP 
13-19 University Place, New York 3, N Y.



Chain

MINIATURES

CONNECTOR TYPES
SHIELDED TYPES

CRYSTAL SOCKETS

SUB-MINIATURES
TRANSISTOR SOCKETS

FOR INLINE TUBES

AIRBORNE ELECTRONIC DEVICES
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MICROWAVE THEORT 
ANO TECHNIQUES I

TUBE A TRANSISTOR 
LEAD INSULATORS

SUB-MINIATURE 
TUBE SOCKETS

•du Puni 
tradtmark

Lt. Col. J. S. Lambert. Aero-Electronics 
rectorate, ARDC, Andrew AFB

SESSION 6 —TUESDAY, AUGUST 19 
2d» to 4:30 PM

JETEC 
SPECIFICATIONS

RELIABILITY II
PANEL DISCUSSION: "Contract Implica­
tions of Military Electronics Reliability Re­
quirements**
Moderator L J Nurri. Office ot Assistant 
Secretary of Defense

Jim Allen. Rnmo-Wooldridge Corp., Los 
gelee—Thor Missile
Harry Powell. Ramo-Wooldridge Corp., 
Angeles—Atlas Missile
Leo Arndt. Hoffman Electronics Corp., 
Angeles

Bendix Pacific, Loo Angeles
1. "Broadband Shot Noise Oscillations from 
Airborne Electronic Devices Utilising Semi­
conductor Devices'* by James C. Senn, Convair, 
San Diego
2. "Compact L Band RF Unit for Air Traffic 
Control Transponder” by Robert Skar, Collins 
Radio Co.. Cedar Rapids
3. "A Precision Digital Data Acquisition Sys­
tem for Instrumentation Radars’* by Robert 
Snyder, Electronic Engineering Co. of Cali­
fornia, Santa Ana
4. "Earth’s Rate Directional Reference” by 
Norman Feldman, General Electric Co., Utica
5. "Digital Computer System for Terminal 
Area Air Traffic Control’’ by E. L. Braun and 
A. S. Gianoplua, Litton Industries, Beverly 
Hills
<> “A Modern Approach and landing Sys­
tem” by Burton Cutler, Gilfillan Bros., Los 
Angeles

(Continued on page 162)

Complete variety in standard and assembly-cost saving compression 
mounting types. Teflon insulated, with all metal parts and finish 
to JAN specifications. High reliability factor—withstand mechanical 
shock, vibration, high temperatures. Low loss insulating qualities, 
zero moisture absorption. Non-tracking arc resistance. Non-DC 
plating Great weight savings (sub-miniature tube socket, for 
instance, weighs only .04 oz.). Catalog EC-358. Fluorocarbon Prod­
ucts, Inc., Division of United States Gasket Co., Camden 1, N. J.

SADDLE TYPES

SESSION I —TUESDAY. AUGUST 19 
200 to 4:30 PM

2. "Propertie« of the H-guide for Microwave 
and Milimeter Waves" by F. J. Tiaeher, Ohio 
State University, Columbus
3. ‘The Effects of Mode Conversion in Long 
Circular Waveguide" by W. D. Warters and 
H E Rowe, Bell Telephone Labs., Holmdel
4. "A New Class of Artificial Dielectrics” by 
Ming-Kuei Hu and David K. Cheng, Univ, of 
Syracuse, Syracuse
IS "A Frequency Measuring Technique Using 
Paramagnetic Resonance Phenomena in the 
X-Band Region” by Paul A. Crandell. Syl­
vania Electric Products, Waltham

SESSION 7 —TUESDAY, AUGUST 19 
2:00 to 4:30 PM

General Electric Microwave Lab 
Pala Alto
1. "Mode Conversion Filters” by E. 
cetili, Bell Telephone Labs., Holmdel

COMPUTER DEVICES
Chairman : It Stuart Williams 
Telemeter Magnetic Corp., 
Wr«i Im Angelaa
1. "Achieving Maximum Pulse Packing Densi­
ties and Transfer Ratos” by Boyd W. Thomp­
son, Ampex Corp., Redwood City
2. "An Emitter Follower Coupled High Speed 
Binary Counter" by Irving Horn, Burroughs 
Corp.. Paoli
3. "Coincident Current Applications of Fer­
rite Apertured Plates” by W. G. Rumble and 
C. S. Warren. RCA. Camden
4 "Information Storage for Microspace” by 
Sterling P. Newberry. General Electric Co., 
Schenectady

AT THE WESCON SHOW 
Booth #1360 

(Western Centro! Equipment Co.)

TEST POINT SOCKETS

Chemelec
SOCKETS
TEFLON* INSULATED
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Ambassador Ballroom

Cradles and Cli

SESSION

See us at WESCON in Booth #748 Sylvania Electric Products.
Circle 55 Inquiry Card, page 97

lem» by an Analog Computer'
EAI Computation Center.

Allen

TV TILT STATION

HIGH Accueacv

all other respects
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Write today for additional 
information and samples.

Byck, 
and 
Alto

by Donald M 
r. El Segundo

TUfSDAY. AUGUST 19 
2:00 to 4:30 PM

WESCON SHOW, Booths

At Westinghouse's radio-TV division. Me 
tuchen. N. J., an air operated tilt section 
simplifies aligning the TV chassis with the 
cabinet and fastening them securely to­
gether

Robert B. Wild». 
Mountain View 
4. "Some Note«
and Waveguide Multiplexers" by D. Al« tad ter 
and E. U. Houseman, Jr., Melpar. Falls Church 
5. "On the Solution of Some Microwave Prob-

Here's positive, lasting 
protection against ex­
ternal shock and vibra­
tion. Augat cradles are 
especially designed to 
clamp sub-miniature 
and miniature tubes, 
transistors, resistors, ca­
pacitors, diodes, crys­
tals, etc.
They assure longer life 
of tubes and transistors 
by reducing tempera­
ture through conduction.

USABU «X PIACI RESOLUTION
PERMANENT CALIBRATION In, 
t»n,di»n or 'itaadwdisaHM

Valkenburg, University of Illinois, Urbana
2. "Predistorted Filter Design with a Digital 
Computer” by Philip R Geffe, Audio De­
velopment Co.. Minneapolis
3. “The Design of Two-Section Symmetrical 
Zobel Filters for Tchebycheff Insertion Loss” 
by W. N. Tuttle, Genera) Radio Company, West 
Cone.rd
4. "Modern Network Theory Design of Single 
Sideband Crystal Filters” by Milton Disbal, 
Federal Telecommunication» Lab., Nutley
5. "Transmission through a Linear Network 
Containing a Periodically Operated Switch" by 
C. A. Desoer, University of California, Berke-

CIRCUIT ANALYSIS AND DESIGN 
Chairman: William R Bennett, 
Bell Telephone Labs.. Murray Hilt 
1. “On Topological Synthesis” by M. B.

SESSION 11—WEDNESDAY, AUGUST 20 
9» AM to NOON

SESSION B —TUESDAY, AUGUST 1» 
2:00 to 4:10 PM

MICROWAVE THEORY 
AND TECHNIQUES II
Chairman: Theodore S. Saad.
Sage Laboratories. Inc., Waltham
1. "The Power Handling Capacity of Slab 
Lines” by C. Badoyannis, Sperry Gyroscope 
Co., Great Neek. L. I.
2. "RF Circuita for a Voltage-Tunable Mag­
netron by W. J. Gemulla, Electronic Defense 
Lab., Mountain View
3. "An S-Band Two-Phase Demodulator" by

The Complex Ratio Bridge 
is supplied in two models; 
The CRB-1 covering a fre­
quency range of 30 to 
1000 cps with the input 
voltage limited to 2.5 
times the frequency in 
cps (ie- 150 volts at 60 
cps); and the CRB 2 cov­
ering the frequency range 
of 50 to 3000 cps with 
the input limited to 0.35 
times the frequency in cps 
(ie: 140 volts at 400 cps). 
The units are identical in

AUGAT BROS, h fl 31 PERRY AVENUE • ATTLEBORO, MASS.

MODEL CRB-1 & 2



X and C band

Now

INSTRUMENT TOOLS

Marshall,

Broder-

Voltaire

Sverre
didated Electrodynamics.

Broadband Waveguide Bolometer Mounts'

pan

163CiicU 131 on Inquiry Can*ELECTRONIC INDUSTRIES 1958 page

Solid-State 
DeGrasse, 
ray Hill

Sander and W. 
Angeles

one compact test unit to check radar system

for Frequency 
Stewart. Uni­
Loa Angeles 
164)

in one complete unit!

introduction: 
sity, Stanford

by Leonard I. 
Corp., Mineola

Sem-Sandberg, Con­
i, Pasadena

1. "Graphical interpretations 
Transformations" by John L. 
versify of Southern California.

{Continued on page

SALES OFFICES:
Eastern Office:

1378 Main Avenue 
Clifton N.J

Midwest Office:
23 W. Calendar Avenue 
La Grange, III.

South Central Office:
6211 Denton Drive 
Dallas, Texas

Northwest Area Office:
530 University Avenue 
Palo Alto, California

5. "Does the Present Cost-Plus-Fixed Fee Con­
tract Give the Government the Beet Deal" by 
Burgess Dempster, Electronic Engineering Co. 
of California, Santa Ana

Structures for Unilateral 
Amplifiers” by R. W.

Wilke. Gilfillan Bros., Loe

Hauser, Electro-Optical Systems. Pasadena 
2. "A Precision Delayed Pulse Generator as a 
Variable Time Interval Standard” by Dexter

4. “Broadband Stabilized Microwave Genera­
tors" by J. Huie and C. Eisaman, Stromberg- 
Carlson. Rochester
5. “Operational Feedback and Data Processing

the Electronic Industry" by 
Packard Bell Electronics, Los 
4. "Project Direction in the 
Avionic, Systems" by Charles 
era! Electric Co.. Utica

OTHER KEARFOTT products include: 
Printed Circuit Strip-Line Assem­
blies,Ferrite Isolators and Duplexers 
in a wide range of sizes and band 
widths with facilities to produce spe­
cial configurations if desired Our 
engineers are at your service.

Hartke. Marvin Willrodt, and Donald 
ick. Hewlett-Packard Co., Palo Alto 
3. “Development of a Transistorized 
Controllable Frequency Source” by

H. A. Young, 
Angeles 
Development of 
J. Godwin, Gen-

CIRCUIT DESIGN
Chairman: Michael Strieby.
Hughes Aircraft Ce., Culver City

PARAMETRIC AMPLIFIERS 
AND MASERS
Chairman: George Birnbaum. Hughes Aircraft 
Co., Culver City

SESSION 12 —WEDNESDAY, AUGUST 20 
9:30 AM to NOON

SESSION 14 —WEDNESDAY. AUGUST 20
9.30 AM to NOON

performance in both “X” Band (8.5 KMC to 10. KMC) 
and “C” Band (5.2 KMC to 5.9 KMC). Identical with 

standard “single band” models except unique stacking 
arrangement permits “X-C” Band testing from one 

unit. Provides all four master functions: Spectrum 
Analyser, Power Monitor, Signal Generator and Direct

Reading Frequency Meter. Ideal for service 
organizations and manufacturers working with 

both “X” and “C” Band systems. Price $6,250.00.

SESSION 13 — WEDNESDAY, AUGUST 20 
9:30 AM to NOON

Ka mo-W ooldridge Corp., Loa Angele«
1. "Millimicrosecond Kerr Cell Camera Shut-

MODERN MANAGEMENT 
PROBLEMS
Chairman. Richard B. I rag.
Packard-Bell Electronin. Loa Angele*
1. "Minimizing Employee Losses When R and
I) Operation» Relocate” by R F. Lander, 
Electronic Engineering Co.. Santa Ana
2. "The Role of Industry in Science and En­
gineering Education” by Joe Cryden. Hughes 
Aircraft Co., Culver City
S. "The Sale* Engineer - Human ‘Catalyat’ of

KEARFOTT COMPANY, INC. 
MICROWAVE DIVISION

DEPT 13 H, 14844 OXNARD ST 
VAN NUYS, CALIF.

(INVITED SESSION*
1. Modified Semi-Static Ferrite Amplifier” 
by A. D. Berk, Al Kleinman, and C. E. Nelson. 
Hughes Aircraft Co.. Culver City
2. "Parametric Electron Beam Amplifiers" by 
A. Ashkin. T J Bridges. W. H Louisell and 
C. F. Quate, Bell Telephone Laboratories, 
Murray Hill
3. "A Parametric Amplifier Using Lower- 
Frequency Pumping” by K. K. N. Chang and 
S. Bloom. RCA. Princeton
4. "Solid State Maser Systems" by R H 
Kingston. S. H Autler, A. L. McWhorter and 
J. W. Meyer. Lincoln Labs., Lexington
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(Continued from page 163)

DuMont

SESSION 3^, 6 Wire, 400
end-mounted DC exciterVenetian
generator.

Campanella, Mel-
$465.00/fob Boston

FREE
Boston 10, Massachusetts

Circle 107 on Inquiry Card, page 97
AUGUST 20

NOISE FIGURE
MEASUREMENTS

Coupling is used for the transmission of
control of movement bitWHO

parts located close together in

MODEL 501 $650

development of quarter - size

RE gent 6- 8416

Circle 106 on Inquiry Card, page 97 Circle 108 on Inquiry Card, page 97
ELECTRONIC INDUSTRIES

though the drive end and tl 
are not exactly in line, the <
pensâtes 
between

Many 
coupling

for the difference 
the two.

Distortion 5%
Voltage Regulation 2%

he driven end 
coupling com­
in alignment

Complete with electro-mechan­
ical voltage regulator and field 
rheostat.

INDUSTRY LOOKS AT 
FUSION POWER

For example, the diagram above shows an 
advantage in using small lengths ot flexible 
shafting in a coupling application. Al-

nected by solid shafts because of the sav­
ings realised in the initial and the main­
tenance rosta as well as in time and labor.

6. “Audio Characteristics of 
J. P. Quitter, The Baldwin 
einnati

- WEDNESDAY. AUGUST 20 
9:30 AM to NOON

product design, write F.

eion Techniques’’ by 8. 
par. Inc., Falls Church

Judge, Allen
Lolv-tatnries, Paasair
6. “The Synthesis of Multi-Channel Ampli-

2. "Optimum Synthesis of RC 
works” by A. Paige and E. S 
sity of California, Berkeley

equipment. It is not s separate type of 
flexible shaft but rather an added applica­
tion ot flexible shafting.

Ladder Net- 
Kuh, Univer-

tiers" by B. 
Ann Arbor

For complete information on how flexible 
shaft couplings »ar help improve your

manufacturen JH 
even where parts

SESSION 14 —WEDNESDAY

How To Get Things Done 
Better And Faster

MOTOR: 5 HP, 220/440 Volta, 3*, 
60 Cycles, 3450 RPM

The coupling can be composed of either 
power drive nr remote control flexible shaft­
ing although the latter m generally used 
due U> the added advantage of its ability to 
rotate both clockwise and counter clock­
wise. Generally used between two units 
which are but a few inches apart, coupling 
may transmit power between any two parts 
regardless of their relative poeitiona.

a "The Four-Track Stereotape Magazine for 
Home Hi-Fi” by B J. Tinkham. Ampex Cor­
poration. Redwood City
4 "A Versatile Compressor-Limiter Audio 
Amplifier for Studio Use” by E. W. Templin. 
Westrex Corporation, Hollywood

Speakers :
1. Henry Hurwitz, General Electric Co., Sche­

nectady
2. Samuel Cunningham. General Atomics 

Corp., San Diego
> Speaker from Westinghouse Electric Corp, 

E. Pittsburgh

Piano Tones” bj
Piano Co., Cin-

3 "A New Design Method for Coupling Net­
works with Applications to Broadband Trans­
istor Amplifiers and Antenna Matching” by 
Panos A Ligomenides, Stanford University. 
Stanford
4. "Some Developmental Techniques Concern­
ing Distributed Amplifiers and Virtual Delay

working model of a thermionic 
converter that produces electric­
ity from heat.

Invented by Dr. James E. Beggs, 
in cooperation with Dr. Harold F. 
Webster, it is a combination of 
metal and ceramic discs surround­
ing a high vacuum, constructed 
under techniques similar to those 
for high temperature electronic 
tubes.

SESSION 17 —WEDNESDAY, AUGUST 20 
2:00 to 4:30 PM

ADD THIS UNIT TO 
YOUR PRESENT EQUIPMENT 

FOR RftlABLE, FAST, 
AUTOMATIC

(INVITED SESSION I 
to be announred

TRANSISTOR CIRCUITS 
Chairman: Clarence Munsey.
Rheem Electronics Division, Ubera

FLEXIBLE SHAH COUPLING 
FOR THE AIRCRAFT INDUSTRY

AUTOMATIC NOISE FIGURE 
METER

QUALITY HIGH PERFORMANCE 
400 cps MOTOR-GENERATOR 

TYPE B

Write far Your Copy Today

GRAPHIC SYSTEMS 
55 Wot* 42nd Strew* • New York 34. N » 
Circle 105 on Inquiry Card, page 97

GENERATOR^ KVA. .8 PF, 120/ 
208Y Volts or 115A Volts,

Heat-to-Electricity
GE last month announced the

24-PAGE BOOKLET NO Z-40 
Without Obligation

RANGE 5 to 30 db 
INPUT —85 dbm to —35 dbm

30 me from crystal mixer 
TWT MINIMUM GAIN 25 db 
(10 db mixer loss) 
System accuracy test provision 
Noise source operation indicator 
Noise source, Argon 
■ other source types adaptable I

BROCKER LABORATORIES 
SUNNYVALE. CALIFORNIA

BOARDMASTER VISUAL CONTROL 
ft Gives Graphic Picture— Saves Timo, Savei 

Money, Prevents Errors
☆ Simple to operate — Type or Write oa 

Cards Snap tn Grooves
☆ Ideal for Production Traffic, Inventory 

Scheduling Sales, Etc.
☆ Made of Metal Compact and Attractive 

Over 200.000 in Use

Full price M9M with cords

AUDIO
Chairman: J. C. Webster.
Naval Electronica Lab«. San Diego
1. “Experiment» with Speech Using Digital 
Computer Simulation” by E E. David, Jr.. 
M V. Mathews and H S. McDonald. Bell 
Telephone Laboratories, Murray Hill
2 "A Survey of Speech Bandwidth Compres-

William I. Horlick Co., Inc.
266 Summer Street



‘A Wide-Rnn^e Junction Transistor Audio
Mekhy, Michigan State

Whether you need
SILICON RECTIFIERS

rated at 500 milsCarlson,Cari

Use of Digital
Cheetham

or 10 amps
INSTRUMENT SYSTEMS

Haf-

or 200 amps

George

MICROWAVE PROPAGATION

'Propagation Through Random Distribu-

ELECTRONIC INDUSTRIES US1958

tion of Sphere* : ' 
Macroscopic Gaa ; 
Experimental Data,

Theory and Deaign of 
Deaign of Range and

Circle 88 on Inquiry Card, page 07

Mulle, RCA. Moorestown

Oscillator” by M

limicrosecond Photography'

We II fee you at the Wescon— Booth J 326

4. "Techniques for Stabilizing All-Transistor 
DC Amplifiera'' by Martin Klein, Cohu Elec­
tronica, Van Nuys
5. "Squared Input Stage, for Low Level 
Tranaiator Amplifiera” by K. Hinricha and B. 
Weeks, Beckman Instruments, Anaheim

SPECIAL SESSION
Topic tn be announced later

Inatrumentation Radar* by
Hydraulic Servo«.” by R 1

Clark. Space Technology Laboratories, Los 
Angeles

University, East Lansing
2. "Comparisons Between Multiple and Single 
Loop Transistor Feedback Amplifiers" by E. 
M. Davis, Stanford University, Stanford
S. "The Root Locus Design of Transistor 
Feedback Amplifiers” by D. O. Pederson and 
M. S. Ghausi, University of California, Berke-

4 “Contributions to the Analysis of Nonlinear 
Feedback Control Systems" by S. L. Mikhail, 
University of California. Berkeley
t. "Enhanced Real Time Data Accuracy for

chion Lab.. Pleasantville
6. "An Electronic Framing Camera for Mil

Twersky, Sylvania Electronic Lab., Mountain 
View
3. "Surface Waves nn n Wedge” by F. Kara! 
and S. Karp. New York University, N.Y’.
4 "New Concepts in the Statistical Study of 
Tropoapheric Scatter Propagation Data” by 
Leang P. Yeh, Westinghouse, Baltimore.

Electromagnetic 
E. Kock, J. L. 
Friedle. Bendix

SESSION 23 —THURSDAY, AUGUST 21 
9:30 AM to NOON

strom and George C. McFarland. Scientific 
Engineering, Berkeley
2 "Electronic Meosurementa of Missile Tra­
jectories” by George O. Perkins, White Sands 
Proving Ground, New Mexico
3 “Drone Tracking System with Lightweight 
Airborne Package” by Emil J. Wakek, Radio­
plane. Van Nuys
4. “Automatic Telemetering Meteorological 
Observation Station” by Merle 11 Wittmeyer. 
Paul Houlay and Bernard I. Florey. University 
of Arizona, Tucson
5. "An Airborne Digital Tape Recorder” by

pbd-Data Theory' 
U.C.L.A.

SESSION 21 — WEDNESDAY. AUGUSY 20 
8:00 to 9:30 PM

SESSION 18 —WEDNESDAY, AUGUST 20 
2:00 to 4:30 PM

SESSION 22 — WEDNESDAY. AUGUST 20
8.00 to 9:30 PM

BIOLOGICAL MEASUREMENT IN 
SPACE TRAVEL
Moderator: Dr. Robert Tschirgi, U.C.L.A.
Prominent speakers in the field of telemeter­
ing, remote control, medical electronica have 
been invited to speak.

SESSION 20 — WEDNESDAY. AUGUST 20 
200 to 4:30 PM

SESSION 19 — WEDNESDAY, AUGUSY 20
2.00 to 4:30 PM

Chairman John It. Smith, 
Associates. San Diego
1. "Forward Scatter of 
Wave* by Spherea” by W 
Stone. J. E. Clark, W D 
Systems Div., Ann Arbor

Alto
I. "Space and High Vacuum” by J.

JU. arzian Silicon Rectifiers 
cover the complete range. Write for complete information 

or send an outline of your requirements.

SARKES TARZIAN, INC. 
RECTIFIER DIVISION

DEPT. EE-3, 415 N COLLEGE AVENUE, BLOOMINGTON, INDIANA

AUTOMATIC CONTROL
Chairman: John L. Bower, 
Consultant. Loa Angele* 
1. “Compensation of Multi-Loop Control Sys­
tems” by Don Lebell and Max Mandell, 13019 
S. Cimarron, Gardena, Calif.
2. “Optimization of Compensation for Cas­
caded Actuators in a Common Feedback Loop” 
by George S. Axelby and Eugene F Osborne, 
Westinghouse Electric, Baltimore
3. “Some Symplifying Additions to Basic Sam-

ANALOG COMPUTERS
Chairman: Walter Karpins, U.C.L.A,
1. "Anticipatory Display Deaign Through the 
Use of an Analog Computer” by Lawrence J 
Fogel, and Milton Dwonczyk, Convair, San 
Diego
2. "A Transistorized Trigonometric Function 
Generator” by H. Schmid, Link Aviation. 
Hillcrest
3. "An Analog Memory’ by M Kozak, Cana­
dian Westinghouse Co., Hamilton, Ontario
4. “Network Solution of the Right Triangle 
Problem" by M R. Winkler, Goodyear Air­
craft, Litchfield Park

(Continued on page 166)
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Chairman

EERED ECONOMY
IRON CORES

EQUI-TORQUE PROCESS #25!

Charlen

u9540SOUTH TUUEY AVENUE

'Automatic Missile Systems Test Consider-

APPROVED UNDER ARMY-NAVY STANDARDS

OVERSEAS VISITOR

gages 01 relearn fastener no tools

special parts

‘sm

213 E. SIXTH STREET DAYTON. OHIO

ELECTRONIC INDUSTRIES

and mounting plates 
con also be supplied.

Here’s a simple, easy means of securely 
fastening assemblies to withstand shock or 
vibration, and yet allow quick removal for 
inspection or repair. Instant snap action en-

MICROWAVE AND 
HIGH POWER TUBES

never need adjustment 
peated use.

Tube, 
and

Johnson 
Electric.

Palo Alto 
L New Crossed 
the M-J Tube”

Three sizes available for different load 
requirements. Large and medium sizes are 
made of corrosion-resistant rtainleu rfeet 
Small size is made of nickel-plated brass. 
Stock parts fit various thicknesses of flanges

Circle 101 on Inquiry Card, page 97

Developed by
RADIO CORESjnc.
Originators of ¿

• Rf TODA»'!

OAK UWN HUNDIS 1953

Get even »mooth-ru lining, laiiifartery torque control In 
application of throadad cores Io coil forms with ♦

Prof los Mattauch (1) one of the world s 
foremost authorities on mass spectroscopy, 
recently visited Consolidated Electrodynam 
ict Corp, as the guest of CEC vice-pres., 
Dr Harold W Washburn, director of re­
search

borne Application*” by M. Nowogrodzki. RCA. 
Harrison

Birdsail, General
Palo Alto
4. ‘'Design of Traveling-Wave Tube*

Corp., Loe Angeles
4 "Frequency Mutiplex Doppler Radar" b> 
Janis Galejs, Sylvania Electric Products. Wal 
tham
5. "Talo* Land Based System Digital Check­
out Equipment" by Francia X. Beck, RCA 
Moo restown

Electronic Engineering 
Santa Ana

Operational tested and now being used by loading 
lelovhton radio and coil manufacturers.

SMRplK 8RE tNftIlCT NtFM i l M Y I MlM 1 F“____ • ~

SESSION 24 —THURSDAY. AUGUST 21 
9 30 AM to NOON

PROVIDE VIBRATION-PROOF HOLDING 
AND QUICK, FOOL-PROOF RELEASE!

SESSION 25 — THURSDAY, AUGUST 21 
9:30 AM to NOON

SESSION 24 — THURSDAY, AUGUST 21 
9 » AM to NOON

Watkins-Johnson Co.. Palo Alto
1. “A New Design Approoch for a Compact. 
Kilowatt. UHF Beam Power Tube" by F W. 
Peterson. RCA, Lancaster
2. “A Low Voltage Helix Type Backward 
Wave Oscillator with Extended Tuning Range" 
by Loren L. Man Inger. Sylvania Electric Prod­
ucts. Mountain View
■1. "Are Klystron Amplifiers Inherently 
Noisy" by Robert Rockwell. Varian Asso-

it lubrieete. te UOMI 
loroue

A Componíale» for 
low torquu

♦ Uniform rwnmag 
1er quo

it Eqvnilzai htiiW

A No d ot • i • i hi 
f-mt-lcn wMi aging

MILITARY ELECTRONICS
Chairman: Cdr. Robert Freitas, NAMTC. 
Point Mus«
1. “Economic Analysis in Lons Term Plan­
ning of Military Communication-Systems” by 
R. Krzyczkowski, Westinghouse, Baltimore
2. “Will Timing Systems Become Hetero­
geneous or Homogeneous?” by D. R. Proctor,

EQUI-IORQUE
Process #2S*

DIMCO-GRAY

Non unifotmily 
of toique in phenolic 

mptegnofed coil forms

Production 
Costs

IRON CORE
Development



IMPROVED COMPONENT 
MATERIALS
Chairman: C. E. Goodell.
Hughe, Aircraft Co., Culver City
1. "Advances in Ceramic Components” by 
H. M Schlicke, Allen-Bradley Co., Milwaukee 
2. "Monolithic Structure — A New Concept 
for Ceramic Capacitors" by John Fabricius, 
Sprague Electric Co., North Adams
3. "Upgrading the Tantalum Capacitor” by 
W. H Roberta, General Electric Co., Irmo
4. “The Thermally Fused Metal-to-Ceramic 
Vamiator” by R. C. Langford, Weston Elec­
trical Instrument Corp., Newark
5. "Factors Affecting the Formation of De­
posited Carbon Film Resistors” by Edward I.

lent on the UDEC III Computer” by H. Plat­
zer. Burroughs Corporation, Paoli

M. Straus. Harvard University, Cambridge
4. "Ferrite Line Width Measurements in a 
Cross-Guide Coupler” by Donald C. Stinson, 
Lockheed Missiles Systems Division, Sunny-

Doucette,

SESSION

Venetian

Bell Telephone Labs., Murray Hill

27 —THURSDAY. AUGUST 21 
9:30 AM to NOON

Room—Ambassador Hotel

ANTENNA ARRAYS 
Chairman: Walter Fortune. 
WADC, Dayton
1. "Arbitrarily Polarized Slot Array" by H
H. Hougardy and H. E. Shanks, Hughes Air 
craft Co.. Culver City
2. "Logarithmically Periodic Antenna Ar 
rays" by R. H. DuHamel and D. G. Berry 
Collins Radio Co., Cedar Rapids
3. "Impedance Properties of Antenna Arrays” 
by S. Edelberg. Massachusetts Institute of 
Technology, Lexington and A. A. Oliner, 
Polytechnic Institute of Brooklyn, Brooklyn 
4. "Antenna Pattern Synthesis of the Most 
Truthful Approximation" by Herbert P. 
Raabe, General Mills. Minneapolis
5. "A Rapid-Scanning Phased Array” by It. 
E. Miller, A T. Waterman, Jr.. G. K. Durfey 
and W. H Huntley, Jr., Stanford University, 
Stanford

SESSION 28 — THURSDAY. AUGUST 21
2.00 to 4 30 PM

Room—Ambassador Hotel

SPECIAL ELECTRON DEVICES
Chairman: H W. Weleh. 
Motorola, Phoenix
1. "Voltage Sensitive Semiconductor 
tors” by M. E. McMahon and G. F. 
Pacific Semiconductors. Culver City
2. "The Hall Effect Circulator A

Capaci* 
St ran be.

Passive
Transmission Device" by W. J. Grubbs, Bell 
Telephone Labs., Murray Hill
3. "Stacked Tubes in Glass Envelopes” by 
Charles F. Douglass, Sylvania Electric Prod­
ucts. Emporium
4. “A Lightweight Kilowatt Klystron Am­
plifier for Aerial Navigation Systems" by 
Robert Rockwell, Varian Associates, Palo Alto 
5. "Characteristics and Control of Gas Tube 
Duplexers During their Recovery Time" by
R. E. Hovda and E. R 
Downey

StSSION 2Y — THURSDAY, 
2:00 to 4:30

Sunset Room—Ambassador

Roehl. Autonet ics.

AUGUST 21
PM
Hotel

HUMAN FACTORS 
IN ENGINEERING 
Chairman: Marvin Adelson, 
Hughes Aircraft Co., Fullerton 
1. "A Review and Summary of Tracking Re­
search Applied to the Description of Human 
Dynamic Response” by Duane T. McRuer, 
Systems Technology, Inglewood and Ezra 8. 
Krendel, The Franklin Institute. Washington 
2. "Synthesis of a Linear Quasi-Transfer- 
Function for the Operator in a Man-Machine 
System” by Albert S. Jackson. Cornell Uni­
versity. Ithaca
3. "The Optimization of Man-Machine Con­
trol Systems” by H P. Birmingham. Naval 
Research Lab., Washington
4. "SIBYL: A Laboratory for Simulation 
Studies of Man-Machine Systems" by Henry 
D. Irvin. Bell Telephone Labs., Murray Hill 
5. "Simulation of a Human Tracking Prob-

ELECTRONIC INDUSTRIES Auquif

SRSSION 10 —THURSDAY. AUGUST 21 
2:00 to 4:30 PM

Boulevard Room—Ambassador Hotel

MICROWAVE FERRITES
Chairman: Eric StramwaMer.
Hughes Aircraft Co., Culver City
1. "Circular Electric Waves Propagating thru 
Circular Waveguide Containing a CircumFer- 
entially Magnitised Ferrite CylCylinder" by 
N. Kumagai, Univ, of Osaka. Osaka. Japan
2. “A Wide-Band Nonreciproeal TEM Trans­
mission-Line Network” by E. M T. Jones, 
S. B. Cohn and J. K. Shimizu, Stanford Re­
search Inst., Menlo Park
3. "Field Displacement Effects in Dielectric 
and Ferrite Loaded Waveguides" by Thomas

1758

5. "Tee Circulator" by William E. Swanson 
and Gershon J. Wheeler. Sylvania Electric 
Products. Mountain View

SISSION 11 — THURSDAY, AUGUST 21 
2:00 to 4:30 PM

Ambassador Ballroom

COMPONENT PARTS 
Chairman John Fiske. 
Aircraft Marine Products. Arcadia 
1. "A Solution to the Sampling vs. Rating 
Dilemna on Electronic Components" by

(Continued on page 168)

Air-Marine manufactures electric bkccci foe the 
following general performance ranges:

HORSEPOWER

SPEEDS....

FREQUENCY..

• VOLT*«

PHASE.

• SIZE

,1,'SOOtb » 1/2 bp.
«600 rptn max at Mna 
34XM0 rpm max. at 400 cps 
Dual sod Variable Speed Vniu

.Fixed.. 30.60or«00cps
Variable ... M to 430 
and 320 to t^MOrpa 
Special.. at required

.... Standard 115V and 230V 
Special... aa required

|- O.D. to 4 3 4" OD.

• RIOWER CAPACITY.............To I A*1 CFM air dr- 
livery for blower, and fans depending on Stark 
Preisure encountered.

TYPES OF SU04RACTI0NM. MOTORS MANUFACTURER: 
Induction, Hysteresis Synchronous Reluctance, Syn­
chronous, Servo, Gear, and High Slip Induction.

(LOWER AM FAN TYPES OFrtRED
Centrifugal and Vane Axial Blower*. Blower Hout-

SERVICES OFFFREO
Complete design amT development

Eoviroomeatal testing.

air • marina motors« Inc

See n «I Inths U1Î. HU WESCON SNOW
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CUTLER-HAMMER Inc.
122» 54. Paul Ava. 
Milwaukee 1, Wh

CUTLER-HAMMER

CONTROL

Circle 98 on Inquiry Card, page 97

Hcfmme* Inc., Milwaukee. Wis D - Airborne Lobofototy ' Corl«» Hommer beetC A
Assoderei Canadian Qj‘ie’ Hammer. Ltd. Cutler Hammer Meucana S. A intercontinental Electronics Corporation Inc

NEW

SYNCHRONOUS 
TIMERS

CUT

• 1-minute timer adjustable in 1 second 
intervals—0 to 60 seconds. 3-minute 
timer adjustable in 3 second intervals— 
0 to 180 seconds. 5-minute timer adjust­
able in 5 second intervals—0 to 300 
seconds

• No guesswork .. . exact time interval set 
by positioning bronze pointer

• Sweep-second pointer provides visual 
count-down during timing operation

• Automatic reset returns pointer to start 
position after each cycle

• Models interchangeable without disturb­
ing mounting base or wiring

• Rugged timing mechanism guarantees 
accurate, trouble-free performance

For complete information, write today for 
descriptive bulletin 10336.

WESCON Papers
(Continued from page 167)

Bernard Hecht, B. Hecht A Aaaociateu, Loa 
Angele*
2. “Design and Performance of Static-Mag­
netic Regulated DC Power Supplies" by John 
T. Keefe, Sola Electric Co., Chicago
3. -'Design of Semi-Conductor Magnetic Volt­
age Regulator Reference Circuita for a Wide 
Range of Environmenta” by E. Q. Carr and 
K. P. Worcester. General Electric Co., Ithaea 
4. “Dynamic Temperature Coefficient Mea­
surements” by A. S. Takacs A F. Baron. 
Vitramon, Bridgeport
5. '‘Development of 500 Degreea C Low Loo*. 
High Frequency Cables” by E. T. Pfund, Jr. 
and Capt. Bard Suverkrop, United Electro­
dynamics, Pasadena

SESSION 32 — THURSDAY. AUGUST 21 
2:00 tsi 4:30 PM

Venetian Room—Ambassador Hotel

YOKE

RADIO AND
TELEVISION BROADCASTING
Chairman: Theodore Grenier, 
ABC, Loo Angel«*
1. “Field Experience with the Kahn Com­
patible Single Sideband System Installed at 
KDKA, Pittsburgh, Pa." by Ralph N. Harmon. 
Weatinghouse Broadcasting Co., New York
2. "Head Drum Stabilisation for Recording 
th* NTSC Color Signal” by Jack Kabell, Stan­
ford Research Institute, Menlo Park
8. "Frequency Measurement in the Broad­
cast Field" by C. A. Cady and W. P. Buuck, 
General Radio Company, Cambridge
I. "Remote Control and Automatic Logging 
of AM, FM and TV Transmitters and Auto­
matic Programming of A M A FM Broadcast­
ing Stations" by Paul C. Schafer, Schafer 
Custom Engineering, Burbank
5. “Automatic Control of Videotape Equip­
ment at NBC. Burbank" by Robert Byloff. 
NBC. New York

ecialists

SESSION 33 — FRIDAY, AUGUST 22 
9:30 AM to NOON

Embassy Room—Ambassader Hotel

SOLID STATE I
Chairman: J. G. Unvill.
Stanford University, Stanford
1. "A Family of Diffused-Bas* Germanium 
Transistors” by H E. Talley. Bell Telephone 
Laba., Allentown
2. “Millimicroaecond Diffused Silicon Com­
puter Diodes" by J. H Forster and P. Zuk, 
Bell Telephone Laba., Murray Hill
*. "Diode Recovery Time Meaaurementa in 
the Millimicrosecond Region" by A. E. Baka- 
nowski. Bell Telephone Laba., Murray Hill
4. “The Deaign and Characteristica of a 
Diffused Silicon Logic Amplifier Transistor” 
by L. E. Miller, Bell Telephone Labs., Allen­
town
5. “Switching Time Calculations for Diffused 
Hase Transistors" by V. H. Grinich and R N. 
Noyee, Fairchild Semi-conductor Div., Palo 
Alto

COMPLETE LINE for every Military and Special 
purpose ... in PRODUCTION QUANTITIES ... or 
CUSTOM DESIGNED to your specific requirement.

SESSION 34 — FRIDAY, AUGUST 22 
9:30 AM to NOON

Sanset Room—Ambassador Hotel

syntromc
INSTRUMENTS, INC.

100 Industrial Road, Addison, III., Phone Klngswood 3-6444

PRODUCTION TECHNIQUES
Chairman: Ed Gamaon, Telemeter
Magnetic Csrp., Iwa Angel**
1. “A Fre*h Approach tu Modular Packaging 
for Ground Baaed Electronic Equipment” by 
C. W. Watt, Consolidated Electrodynamics 
Corp., Pasadena
2. "Insulated Flexible Printed Circuita” by 
William Wilkens. Sanders Associates, Nashua 
8. “Design and Semi-Automatic Production 
of Stacked Ceramic Receiving Tubes” by 
Richard H Chamberlain, Eitel-McCullough, 
Inc., San Bruno
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Contact Ratings: Low level to

Son Blast 1RS 175

Name

Circle 52 en Inquiry Card page 97Circle 51 on Inquiry Card, page 97

169ELECTRONIC INDUSTRIES

5,000 Volt», 25 Ampere» 
Contact Alterable byS 506-DB 

Socket with deep Bracket

.Zone___ State.

5 Amp. (Res.) 115 VAC, 24 VDC 
Dielectric; 1000 volts RMS 
Vibration: 10-G 10-500 cps 
Shock: Specification MIL-S-901 
(Type C) 
Endurance: 10,000 Make and 
Break Cycles
Tumbling: In accordance with Sig­
nal Corps Requirements
Corrosion Resistance: 50 hour 
Salt Spray per Federal Spec 
QQ-M-151
Humidity: 10 Cycles per Specifi­
cation MIL-S-3950
Seal: Low Temperature Rubber 
Boot for Panel Sealing is available

Handle:
Ball Type Toggle 
Bushing t 
14-40 Thd.
Body:
Single Pole— 
.520*.270 ».320
Double Pole— 
.520*.520 ».320
Terminals:
Gold Flashed

The SonBlazter catalog line 
of ultrasonic cleaning equip­
ment ranges from 35 waHs to 
2.5 Kw, and Includes trans- 
ducerized tanks as well as im­
mersible transducers which can 
be adapted Io any size or 
shape tank you may now be 
using If ultrasonics can be 
applied to help improve your 
process, Nardo will recommend 
the finest, most dependable 
equipment available — and at 
the lowest price in the industry1

Now. no one need put off buying an ultrasonic cleaning or chemical 
processing unit because of cost! Nardo's mass production techniques have 
done it again—this time a top-quality 35-watt unit, complete with stainless 
steel transducerized tank with tremendous activity, at the lowest price in 
the industry—and with a full 2-year warranty besides!

What do you want to clean? Hot lab apparatus, medical instruments, 
electronic components, optical and technical glassware, timing mechanisms 
—the Narda SonBlaster cleans 'most any mechanical, electrical or horo- 
logical part or assembly you can think of — and cleans faster better and 
cheaper. It's perfect, too, for brightening, polishing, decontaminating, 
sterilizing, pickling, deburring, and plating, emulsifying, mixing, impreg­
nating, degassing, and other chemical process applications.

What's more, two tank sizes are available, and there's a duty cycle 
timer at only $10 additional Couple all these advantages with the low, 
low price, and you'll see why you can't beat the Narda Series 200 Son- 
Blaster (as well as the larger models) for top value Mail the coupon now 
for free help in determining the precise model best for you.

SPECIFICATIONS

Socket contacts of phosphor breeze, knifr-switch type, cad­
mium plated Plug contacts hard brass, cadmium plated 
Made In 2, 4, I. 8, 10 and 12 contacts. Flsmc and sockets 
polarized Long-leakage path from terminal, end terminal to 
ground Caps and brackets, steel parkerized
Plug and socket blocks rater changeable Ie caps and 
brackets Terminal caenvctlom most accessible. Cep In­
sulated with canvas bakelite.

W'ite tor Jones BULLETIN 21 for toll details on line, 
nsw DmlupmMfi at Hw WEKON SHOW »Miks Will

NEW! The lowest-cost ultrasonic 
cleaning and chemical processing 
unit available anywhere!

Generator G-201 

Tank NT-201

Organization

Address_____

WRITE: FOR BULLETIN TG 

ALLIED CONTROL 
MINIATURE SWITCH DIVISION OF

ALLIED CONTROL COMPANY, INC., 
2 East End Avenue, Sew York 21, N.Y.
Circle- 50 on Inquiry Card page 97

ALLIED’S NEW 
Subminiature

TOGGLE SWITCHES
These new subminiature switches are 
particularly well suited to printed cir­
cuit, transistorized and other miniatur­
ized equipment.

SPECIFICATIONS:

MINEOLA

Howard B. Jones Division

H I»CA

ultrasonics 
corporationthe 1 Id1 vic

118-160 HERRICKS ROAD

JONES 
PLUGS & 
SOCKETS 

500 SERIES 
Proven Quality!

The Narda Ultrasonics Corporation 
118-160 Herricks Road 
Mineola, L. I., New York 
uept. EI-3
Gentlemen:

Please send me more information 
about

□ The complete Narda line 
□ Series 200 SonBlasters

Gon orator 
Model No.

Tank 
Model No.

Interior 
tank size (in.)

Tank 
Capacity Price

G-201 NT-201 4-5/8 deep a 
3*5/16 diam. 1/8 gol. $175

G-201 NT-202 6-1/2 deep » 
4-7/8 diam. 3/8 gal $210

Modal G 202 Generator (wmt as G 201, but with duty cycle timer) 
available with either tank above, $10 additional.



For ALL your dry battery needs 

BURGESS 
Serves You Better!

MOST COMPLETE LINE OF STANDARD BATTERIES 
2 out of 3 industrial-electronic engineers specify Burgess Bat­
teries! That's because the Burgess line of dry batteries Is the 
most complete and dependable nne-snurce line on the market! 
There's a Burgess Battery for almost every conceivable dry 
battery application. Choose from o>er 5.000 types already 
designed.
FREE DESIGN SERVICE FOR NEW APPLICATIONS 
For those special applications, skilled Burgess Engineers offer 
you a FREE design consultation service. When your particular 
problem has been solved, Burgess will manufacture the exact 
battery to fit your needs, regardless of quantity required!

1 8
CHOOSE FROM 

MANY CELL SIZES
j UNLIMITED RANGE 

OF VOLTAGES
CAPACITY TAILORED 

TO YOUR 
APPLICATION

BURGESS Exclusive HUNDREDS OF TYPES 
AVAILABLE

WAFER CELL CONSTRUCTION
A radio controlled target drone *an old B-171 
hit by a Nike-Ajax guided missile over White

explode* after being 
Sands, New Mexico

Gives Greatest 
Selection of Dry Batteries PROJECT AMMO.
The revolutionary Wafer Cell of­
fers a 30% increase in battery 
life at no increase in site. This 
exclusive Burgess construction con­
sists of a sandwich of manganese 
dioxide mil between two flat 
electrodes of tine and carbon

(Continued from page 1)

plied to each eiposed pole of th« 
call, allowing perfect electrical 
contact* throughout and almost 
complete absence of vibration. 
Celis are wrapped in Mylar film 
and packed in such modem ma­
terials as aluminum for compact­
ness, long shelf life, exceptional 
service life, outstanding depend­
ability

TRANSISTOR ACTIVATORS RESERVE BATTERIES
Burgvw Activator 
Batteries for tran­
sistor circuits are 
smaller and more 
compact in site. Yet 
they deliver 30% 
more power beco us- 
of the patented 
"wafer-cell" con­
struction. Burgess 
Activators give you 
compact power, uni­
form performance, 
longer shelf life . . 
all combined with 
modern packaging.

Con be stored 
dry for years. 
Activated only 
when immersed 
in water. No 
handling of dan- 
i)erous electro- 
yte, no spilling 

or leaking! Wid­
er range of effi­
cient operating 
temperatures 
than any other 
type of battery.

■■■ *
Send for teginoerhig Data M Dry Batterle* 

and Free SpecMcatleei Check Chart

BURGESS BATTERY COMPANY
FREEPORT. ILLINOIS

during PROJECT AMMO: SERGEANT, JUPITER, 
JUPITER-C and REDSTONE.)

SURFACE-TO-AIR. NIKE-AJAX, supersonic, 
anti-aircraft guided missile, can attack high-altitude 
aircraft, used to protect some 23 U.S. cities; NIKE- 
HERCULES, successor to AJAX, greater range, 
velocity, altitude and range, atomic warhead, used in 
3 U.S. areas now. in more later; HAWK, highly 
mobile, utilizes CW radar of unique design in nose to 
detect enemy aircraft flying in blind (low) zone of 
conventional radar; TALOS, supersonic ram-jet, rides 
radar beam, developed by Navy and now under study 
for Army ground use. (Army also has, but did not 
fire, the NIKE-ZEUS.)

What does the takeoff of a missile look like? Out 
in the desert you see the missile on its launcher, 
about 300 yards away. Overhead you see a small, red 
radio-controlled drone target plane, known as RCAT, 
flying in figure 8s in response to the radio control 
stick in the hands of a sergeant in front of you. As 
soon as the target plane reaches the desired distance 
and altitude, the command to “Fire” is given and th? 
usual “count-down” begins. When the count reaches 
“zero” there is u burst of yellowish-white flame from 
the tail of the rocket and it rather slowly leaves its 
launcher in a cloud of smoke and dust. Seconds later 
the roar of the explosion reaches you. By this time 
the missile has rapidly gained speed and altitude and 
you follow it darting across the sky until the first 

(Continued on poge 172)
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Silicone Sponge Rubber
for sealing, gasketing, pressure pads, 
vibration dampening — 100 F to 480"F
Low density COHRlastic R-10470 silicone sponge rubber is 
completely flexible after 72 hrs. at 480°F. shows no brittleness 
after 5 hrs. at — l00°F. High tensile, tear and elongation. 
Closed cell construction is non-absorbing. Called out on 
aircraft and electronic drawings and specifications. Available 
from stock in sheets thru in rod .180" thru .585". 
Special extruded shapes made to order.
FREE SAMPLES and folder—write, phone or use inquiry service.

The greatest advance in 

soldering Iron design ever... 

developed to meet an 

overwhelming needl

Ungar
SOLDERING 

PISTOL

CONNECTICUT HARD RUBBER
NEW HAVEN 9 CHR CONNECTICUT

Circle 102 on Inquiry Card, page 97

For On Target 
Soldering In 
Any Position

Get Diamond's NEW microwave 
catalog and price list!

Diamond s handy shortform' catalog 958 j 
contains over 850 standard microwave items — 
thoroughly detailed — all on one »id». Simple 
in forma» for efficiency in use.

Handsomely printed on cooled card stock 
lacquered for extensive use without smudging 
or becoming dirty. Has fab for file folder use — 
is punched for 3-'ing binder — lies fiat when 
hung on wall, for ready reference.

Send for your free copy today I

ifrn> ANTENNA & MICROWAVE

7 North Avonue • Wakefield, Men.

See us at BOOTH 1426—WESCON—Los Angeles lAugust 19 22)
Circle 103 on Inquiry Card, page 97
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Perfectly Balanced, Cool, Lightweight. Comfortable 
Pistol Makes All Soldering Easier*

Comfortable pistol grip handle means easy access to any 
part. Pistol can be held in any position — normal, upside 
down or reverse upside down — with complete balanced 
ease. Extreme lightweight cuts down fatigue. Any of the 
16 famous Ungar interchangeable tips and tiplets may be 
used in the pistol. Comes complete with 6' flexible cord. 
It’s the easy way to reach those “hard-to-get-at” places 
and do perfect soldering.

*260-Complete: handle and tellurium copper chisel 
tip, 115V, AC DC. List.. $4.50 each.

*660- Handle only. Tip not included. List $3.00 each.

Ask your distributor or write for complete details

Ungar Electric Took, Inc.
4101 Redwood Avenue, Los Angeles 66, Celifornia

Circle 104 on Inquiry Card, page 97
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(Continued from page 170)

249-7840-1431

the various missiles was amazing to who were

No. 250-7840-1431 Direct hit by Dirt missile destroys tank during PROJECT AMMO

172

Replaceable 
lamp Cartridges

Electronically controlled LaCrosse missile on its mobile launcher ready 
to be fired during PROJECT AMMO exercises in New Mexico's desert

SINGLE LAMP 
HOLDER 

No. 7538

ground. 
A voice 
time to

TWIN LAMP 
ASSEMBLY 

NO. 248-GS39-1437

With 
Rotatable 

Lenses

250-7841-1431 
with 

built-in resistor

OATALITES 
with 

Built-in NE-2E 
Neon Lamps

For the Computer-Automation Industries
DATALTTES by DIALCO are ultra-miniature Indicator Lights 
specially designed to meet the critical requirements of 
the computer-automation fields. Made in 2 basic styles: 
Lamp Holders with DiALCO’s own re placeable Lamp Cart rd gas 
(see above); or integrated DATALTTES with Built-in Neon 
Lamps which are not replaceable (see below). Ultra-compact, 
single unit« mount in clearance hole; the twin-lamp

No 249-7841-931 
With 

built in resistor

booster separates and falls, smoking, to the 
But the “bird” speeds on faster than sound, 
from a speaker is now heard counting the

DATALTTES have fully insulated terminals and conform to 
all applicable military specifications. Integrated units 
are available with or without built-in resistors. The 
cylindrical lenses can be hot-stamped with digits, letters, 
etc. Complete details in Brochure L-160. Send for it now. 

SAMPLES ON REQUEST —AT ONCE —NO CHARGE

assembly mounts in clearance hole.

LAMPS USED.
► T-1K wire-lead

J Ilk Incandescent lamps,
-MjjggLg or NE-2E neon lamps,

Kv in aluminum sleeves
¿3MMSTX / ill capped with plastic

I 11 lenses (7 colors).

50 STEWART AVE., BROOKLYN 37, N Y • HYacinth 7-7600 
Circle 69 on Inquiry Card, page 97

impact. Seconds are ticked off. Then, far away in a 
slightly cloudy sky, there is a bright red flash; The 
missile, with the aid of its electronic brain has found 
and destroyed its prey. Portions of the target plane 
burn as they fall to earth.

Having witnessed these dramatic demonstrations 
of PROJECT AMMO, which were extremely well 
planned and executed by the Army, what conclusions 
do we reach? First, we endorse without reservation 
the Army’s claim to successful, operational missiles 
and men trained to use them. The firing for the first 
day of PROJECT AMMO was done entirely by 
soldiers; company engineers supervised the firings or. 
the second day when some development missiles were 
demonstrated. Second, the accuracy and reliability of

Foremost Manufacturer ot Pilot Licht1

DIALICHT
CORPORATION



Voltage Stabilizers

or Filament Transformers

SWITCHES

KULKA

173Cuci* 47 on Inquiry Card, pago 97

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.

Input 200/220/240 
toits; Output 6.3 
toits, 600 imps.

Input 
190/208/230 
toits ±10% 

Outou) 
54 to 77 toits, 

10 amp

familiar with guided missile development during 
World War II. It is believed the present superior 
performance was obtained partly due to the electronic 
check-out system employed. Simple lights on a panel 
told the operator that every part of his missile was 
functioning properly before firing. Such testing 
equipment also tests itself. This is a feature which 
should be built into mure of our complicated com 
mercial electronic equipments.

Third, every key worker on a guided missile should 
have an opportunity to watch an actual firing. Only 
then can the punishment inflicted on the complicated 
“brain” and the control equipment BY field use be 
fully appreciated and suitable design and manufac­
turing steps be taken to assure reliability.

With the realization that our Army’s plans for 
defense, both at home and abroad, rests more and 
more on guided missiles, comes the knowledge that 
our electronic missile engineers share a larger and 
larger responsibility to produce military equipment 
of outstanding reliability and performance. Dr. Pick­
ering, referring to the weapons mentioned above, 
said: “These are excellent weapons, but we must not 
forget that Russia can probably match them and we 
are not leading the rest of the world. Only by sum­
moning our best talent can we close the gap.” In 
pressing nnward it is not more types of missiles tha< 
we need—we have too many now—but consolidation 
of military i.nd engineering effort on the best types.

Albert F. Murray 
Washington, D. C.

ACME ELECTRIC CORPORATION
899 WATER STREET • CUBA. NEW YORK

Made to joint Army and Navy specifications 
(JAN-S-23). For DC, or AC circuits up to 1600 cy­
cles. Switching characteristics provide for changes 
in electric circuits by use of spst, spdt, dpst, and 
dpdt Has bakelite housing and ONLY ONE MOUNT­
ING HOLE. Nut*> and sleeve lock-washers -applied. 
Available' with screw terminals (No. ST-40 series, 
Single Pole, and ST-50 series. Double), and with 
soldering lugs (No. ST-42 series, Single Pole, and 
ST-52 »eries, Double). Also supplied with sealed 
toggle lever. .. ......................... _ .

W rite loday lor Catalog No. 15

'w H,R
AND

COMMUNICATIONS USE

imCTRiC corp MP
\MOUNT VUKOhB 
fur ■

? ' 1 Jp?':
\ I I. < »it« jl \\ irliqr 
iDevices

SEE OUR EXHIBIT BOOTH 1221 WESCON SHOW

Circle 42 on inquiry Card, page 97
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WILL DESIGN TO YOUR 
PERFORMANCE REQUIREMENTS

KULKA

KULKA

SINGLE POLE, with Solder Lugs



TAKE THE "ELECTRONICS HIGHWAY
WHEN VACATIONING
IN NEW ENGLANI

and visit

current DATA PROCESSING MISSILE SYSTEMS AVIONICS LAB
LABORATORY LABORATORY
Sr. Development Engineers

APPLIED RESEARCH LAB

V SYLVANIA V
SYLVANIA ELECTRIC PRODUCTS INC

ELECTRONIC INDUSTRIES

Problems in atmospheric 
physic*, ionised gases.

Transistor circuit design 
A development

Research 4 Systems Appli­
cation in Counter-Counter­
measures. Ope»ntions 
Research. Analysis A 
Applied Physics

Systems analysis A 
synthesis of complex 
radars, their design and 
simulation

Advanced development 
VHF A UHF submoni­
toring complex radar 
system*

bpic»i ol th* p<iiKesaue 
New Envied cossi - K 
a sturdy ©rd hghtnouse V '

Circle 508 on "Opportunitiea" Inquiry Card page 99

Microwave components 
design including multi­
channel filters incorpo­
rating fast-acting 
microwave switches
Flush-mounted broad 
band airborne microwave

Interview and relocation expenses paid by 
Sylvania. Inquiries will be answered within 2 
weeks. Convenient Saturday interviews arranged.

to discuss our newest projects 
and your professional opportunities

opportunities 
nt Sylrnniu are loo 
pood to pass by...

Send your resume to Erling Mostue 
WALTHAM LABORATORIES, Electronic Systems Division

Rt. 128, in heart of Pilgrim 
Country. Going north, take 
Exit 42A for Sylvania (12 miles 
from Boston Common). Many 
tourist attractions are close 
enough for a day’s sightseeing. 
And 128 connects with main routes 
to all New England.

Cruising north along Route 128 through his­
toric Middlesex County, you’ll see Sylvania’s 
Waltham Labs high above the highway. Stop 
off on your way to nearby Lexington for what 
could be an important interview about a fu­
ture in advanced electronics with Sylvania. 
Big things are happening in your profession 
at Waltham Laboratories. This is where Syl­
vania engineers and scientists are developing 
the Data-Processing nerve-center of BMEWS 
(giant new program for a Ballistic Missile 
Early Warning System).
Work on PLATO (AMM system for which 
Sylvania is Weapons System Manager) is also 
centered here... plus development programs 
for other major electronic defense projects.

• Sr. Packaging Engineers
• Project Engineers
a Sr. Logical Design 

Engineers
• Engineer» with experience 

in Radar Data Handling 
and Display
(Previous digital data 
processing experience is 
important for most 
assignments.)

INgt,

CAMBRIDGE 
RESERVOIR



Design Engineers Development Engineers Administrative Engineers
Mathematicians Field EngineersPhysicists Electronic Instructors

NEW W.C. FIRM

between 30-44 between 45-65.

and computer-frequenc

ing
frequently. have

relay

$19 million

consolidating andRadio

nsELECTRONIC INDUSTRIES

Engineering Writers 
Production Engineers

munications 
AN/TRC-27.
Sperry Corp

doctorates 
undergrad 
earned al

million, for 
recoverable

panding its operations at its West 
Concord plant. Epsco expects to 
maintain the General Radio level 
of employment and eventually to 
employ over 800.

General Radio’s Cambridge, Mass., 
plant is being leased on a long­
term basis to Epsco Inc. General

equipment. An initial payroll of 
100 is planned for the opening in 
October.

target missiles (kingfisher). 
Raytheon—$15 million, from 
BuShips for 1,365 radio com-

FOR MORE INFORMATION . . . 
on positions described in this 
•ection fill out the convenient 
inquiry cord, page 99.

carrier and microwave

A P. Jacob vice-pres., and F G Jameson 
pres of Pacific Automation Products Inc 
II. to r.i discuss plans of nrw PAP subsidi­
ary, Space Electronics Corp., with officers, 
1 r. I. C. Fletcher pres, and F Lehan vicc- 
pres.

Raytheon Mfg. Co. will lease 400,­
000 sq. ft. of space in the Dighton 
Industries, Inc., property in North 
Dighton, Mass., to provide in­
creased manufacturing capacity 
for its Government Equipment Di­
vision. Hiring is going on through 
the month of July, with employ­
ment expected to reach more than 
1,000 by late Fall.

IT&T’s new plant at Raleigh, 
N. C., is expected to employ more 
than 200 persons in manufactur-

They come from 44 of the 48 states, 
the District of Columbia, and 25 
foreign countries.

2. They were educated at 258 
U. S. colleges and universities and 
31 foreign institutions, with Illi­
nois, Wisconsin, Massachusetts In­
stitute of Technology, Ohio State. 
Cornell, Purdue, Minnesota, Dela­
ware and Michigan mentioned most

from BuOrd for guided mis­
sile equipment, radar sets 
AN/SPG-55, special field 
test equipment, and spare 
parts. Also, $8 million for 
long lead-time items for ra­
dar sets AN/SPG-56 to be

B-52 and KC-135 aircraft.
Lear—$4.1 million, from Sig

Westinghouse is planning a multi­
million dollar power transformer 
plant in Muncie. Ind., that will 
eventually employ 2.000 persons. 
The site is a 300-acre tract south 
of Muncie. Production will begin 
in late 1961.

flight control systems to be 
used in Army’s H-34 helicop­
ter. Also. $842,302, from Air 
Materiel Command for con­
trol assembly and attitude 
gyros for use in the F-105 
and F-106 aircraft.

19% earned all their 
nate expenses; 69% 
graduate expenses.

Control Data Processing
Central. Also, $1,343,820 
contract from AMC for an-

NEW CONTRACTS
General Electric — $3,999,­
291, from Rome AF Depto 
for radar course directing 
group, AN/GPA-73.
General Precision Lab 
$3,971,963 supplemental con­
tract with Airways Moderni­
zation Board for transition 
and terminal portion of an

Lockheed—Í 
new series

3. 88% are married, compared 
to 85G of the general adult popu­
lation. 73% of wives attended col­
leges. Although 15% do not have 
children, average number per fam­
ily is slightly more than two, com­
pared to IV2 for the average U. S. 
family. Three (“who obviously 
don’t spend all their time in the 
DuPont laboratories”) have seven 
children.

4. Although the survey did not 
inquire into religion, approximate­
ly 75% mentioned church in list­
ing their activities.

5. 36'; participated in 64 differ­
ent civic activities. 19% mentioned 
membership in community organi­
zations and 7% in fund-raising 
groups. About are in Parent­
Teacher work.

(Continued on page 180)

gram.
Sylvania — $2,634.000. from 
Army Signal R&D Lab for 
“continuation of develop 
ment work in electronics.” 
Also, $320,000 contract with 
Air Materiel Command for 
ecm attachments to the AN 
GPS-T2 radar target simu­
lator.

Scientist Remarkably 
"Normal"—DuPont Finds

Disturbed by the extent to which 
the widespread negative image of 
the scientist discourages young peo­
ple from seeking scientific careers, 
the DuPont Company surveyed half 
of the 2,400 technically trained peo­
ple doing its research to get a 
picture of the scientist as a person. 
Findings:

1. 25% are between 21-29; 61%

PROFESSIONAL 
OPPORTUNITIES

Reporting late development* affecting the employment picture in the Electronic Industries



What prompts engineer dissatisfaction?

Do salary increases solve all the problems?

Is prestige so important?

These and many other questions are objectively treated. 
I

Motivating Factors in Engineers

npO his job the engineer brings motivations, expecta- 
* tions and attitudes which have their origins as far 

back as childhood. His orientation is such that he 
sees the job situation as one in which he is constantly 
being evaluated as a person and a professional man.

Though he derives a great deal of satisfaction from 
the work which he does and is willing to put up with 
much inconvenience when working on a job which he 
finds challenging, the way in which he perceives him­
self to be evaluated by management greatly affects his 
feelings on the job.

A careful study of the available surveys and reports 
on job satisfactions of engineers shows that there are 
relatively few factors which hold the key to whether 
engineers are contented or discontented with their 
work. They are closely related, too, to the process of 
job selection, as well as to productivity and morale.

Pre-Employment Expectations
The opinions of engineering students and experi­

enced engineers on matters relating to job satisfac­
tions were significantly different in a survey conducted 
at Purdue University. See Table 1.

These answers reflect many of the problems to come 
when the student engineer enters industry.

Company recruiters have also been criticized by a 
number of sources as being responsible for dissatis­
faction among newly hired graduates. These new engi­
neers have often been given the impression that they 
will be part of management and that they will be 
doing advanced work. Subsequently finding themselves

Based r.n "Motivating Factors in Engineer Employment," u 
research report by Deutsch A Shea, Inc., 230 W. 42nd St., New 
York 3«.
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put to work at junior engineering jobs well below their 
expectations has resulted in low morale and wholesale
turnover, 
fleeted in

It is likely that this disillusionment is re- 
their worklife.

Salary
Role of Salary

is one of the major motivating factors in 
engineer job selection and job satisfaction. A number 
of surveys have shown that salary is currently one of 
the major causes of engineer discontent. The main 
reasons for this dissatisfaction were put forth by the 
Engineers Joint Council in a report on professional 
standards and employment conditions. The causes 
(confirmed by other studies) were these:

TABLE 1
ENGINE FR OPINIONS

Opinion

Management recognizes the engineer 
as a professional

Engineer feels * sense of importance to 
lie company

Personnel policioa do not maxlmUa 
engineer's contributions

Employee will not have the opportunity to 
contribute to management decisione in his 
area of responsibility

Employee will have the opportunity to use 
a great portion of his training aa an engineer

Engineer seldom known If ménagement la 
satisfied with hie work

'Tee" Responses 
Experienced Engineering
I ng inceri_____ SUnlente

III 31%

37%

37%

»% *1

27% 43%

28%



The feeling that engineer salaries were not com­
mensurate with the fundamental contribution 
made by the engineer.

The complaint that the differential between the 
wages of skilled workers and the salaries of 
engineers was too small.

The fact that the salaries of experienced engineers 
have not been increased in proportion to the rise 
in starting salaries for engineers.

Objections to the wide variations of salaries paid 
to engineers doing comparable work in different 
organizations.

Dissatisfaction with merit review systems and in­
adequate understanding of salary administration.

An analysis of the findings indicates it is not real 
salary but the salary-oriented prestige factors which 
are the key to engineer job satisfaction in this area.

The engineer feels that, on the one hand, his essen­
tial contribution is overlooked while the more “glam­
orous,” but to his way of thinking, less important 
fields of sales and management get much greater 
financial rewards. On the other hand, his status as 
a college-trained, high level employee is threatened 
from below as the skilled “blue-collar” worker ap­
proaches his own salary level.

If he has been on the job for several years, he sees 
his experience, which he considers one of his most 
valuable assets, discounted as newly graduated engi­
neers start at very high salaries. In believing that 
salaries vary widely among companies (much less 
true today due to the widespread competition for 
engineers) he is saying, in effect, “If my company 
doesn’t appreciate me, there are companies that will.”

Merit reviews, as often as not. leave him angry 
and distrustful, for 
the kind of salaries 
can command. And 
as an indication of

he still cannot achieve, he feels, 
the sales force or the executives 
so strongly does he view salary 
value that he may abandon the 

technical work which gives him much satisfaction to 
enter sales and administration.

Role of Recognition
As the engineer sees it, recognition comes from the 

top down—a reflection of his own strong respect for 
authority. He does not expect to be placed on a 
pedestal, but he wants to have a feeling of equality 
with other important groups within the company.

Typically, he goes to other engineers for informa­
tion. but he does not rely on words alone. Instead he 
looks for, and is satisfied by concrete evidence of 
recognition in terms of new computers and a library 
supplied for his use.

He looks for evidence of a permissive attitude on 
management’s part and finds it in the encouragement 
they give their engineers to participate in technical 
sessions. Again he checks words against facts—in 
addition to receiving “encouragement” they “actually 
take part”—it is not mere lip-service.

He wants outside recognition, particularly from his 
colleagues in the engineering world, which he again 
perceives as something that management can provide 
by seeing that engineers get work that “gives a man 
something to talk and write about.”

IMPORTANCE nr MOTIVATIONAL FACTOH.H

IN ENGINEER JOB SELECTION Af SHOWN BY a'RVTTS

Table 2

Number of Survey! in Which Factor was RifAb'

Factor*• First Stroeu Thlnl Fourth Fdlh Oxth

Mary S 2 4 2 1

Challenging Opportunity 3 3 2 1

IntereMiig Wnrt 3 2 1

Opportunities for 2 4 1

Location 1 € 3

Type of Wort 1 1 3 2

IkmntMl Growth Cxnpw) 1 1 3 1

Company Prestige sni Reputation 1 1 1 2

Progressive Research aid 
Development Program 1 3 1

Regular Salary herrun 1 3 1

M SMurlty 2

Qgturtually 1er Ail'ixrJ iMh 1

Recognition, then, is not a matter of individual con­
cessions, but rather a complete climate, as the engi­
neer sees it. And it is a climate controlled directly by 
management attitudes. Where a climate of recog­
nition does not prevail, the engineer tends to grasp at 
small things as symbols of the over-all recognition he 
lacks, and to gripe about environment or restrictive 
regulations. As mentioned, he will often concentrate 
his drive for recognition to the area of salary alone. 
Recognition may be considered as a factor which 
underlies almost all other areas of engineer job 
satisfaction.

Role of Communication

Prof. H. A. Shepard of M. 1. T. has called engi­
neers “marginal men" in that they work in an area 
that is not quite science and not quite business, but 
is associated with both. They are marginal men in 
other ways, too, he asserts, but what is important 
to us here is the idea of engineers as being in some 
way intermediaries—even translators or interpreters 
between two very diverse points of view: the business 
and the scientific outlooks.

A major electronics company recently surveyed its 
own engineering staff, and found complaints about 
many facets of communication:

60% said they were not given as much information 
about the company’s operations and the activities 
of other functions as they should have in order to 
do their work properly.

39% said the supervisors did not keep engineers 
informed about what was going on.

31% said they usually or frequently have to find 
things out indirectly which they should have been 
told about through proper channels.

30% said the company was too closemouthed about 
matters of information about which they, as 
engineers, should know.

(Continued on page 178)
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Motivating Factors
(Continued from page 177)

An NSPE study emphasized the difference in execu­
tive and engineer outlook in the area of communica­
tions: 85% of the executives surveyed felt that the 
company’s engineers were kept currently informed of 
their personal progress; only 50% of the engineers 
surveyed were of the same opinion.

Of 265 engineers from large companies taking part 
in a depth interview study, more than 30% indicated 
that they were not kept fully informed on company 
policy, and were not asked advice in matters related 
to engineers.

Nor is the failure of communication restricted to 
professional matters alone. Many studies reveal much 
uncertainty among engineers about their own standing 
and their progress on the job, which seems to reflect 
n breakdown in communications even on the employee­
supervisor level.

The engineer’s preoccupation with the technical 
aspects of his work insulates him to some degree from 
the verbal world in which he also lives. But not so 
much so that communication has not become a major 
motivational factor in job satisfactions. So vital is 
it indeed, that the Engineer Joint Council cites “lack 
of appropriate means for resolving individual prob­
lems” as a condition which has “fostered collective 
bargaining among engineers.”

In addition, management loses both the contribu­
tion which the engineer might make were more chan­

nels open to him and the more effective use he might 
make of his work if he were fully conversant with 
the company-wide picture of needs, policies, and 
activities.

Ro/e of Utilization
Utilization includes not only the daily job assign­

ments and the type of work the individual engineer 
does, but also the related factors of advancement, 
development, responsibility, training, and the like.

Surveys on engineer attitudes and satisfactions con­
firm the importance of utilization. A very recent 
study, A Survey of Attitudes of Scientists and Engi­
neers in Government and Industry, by the Committee 
on Engineers and Scientists for Federal Government 
Programs, cites as a factor of “utmost importance" to 
respondents in both government and industry, “in­
terest potential of the work.”

Asked, “What things about your job do you like 
least?” 77% of the engineers participating in an 
Opinion Research Corporation survey said it was too 
much routine non-engineering work — not enough 
creative work. In a PECBI study, some 53% of the 
engineers surveyed felt they spent more time than 
they should on details and routine work, and 25', 
felt that from 30', to 50'< of their work was of this 
nature.

Utilization is particularly important to the engi­
neer because it is most closely related to his most 
powerful psychogenic needs. His expectations of satis­
faction with his work are high, stimulated by his own 

(Continued on page 180 )

SEND FOR NEW COMPLETE ECONOMIC 
STUDY OF METROPOLITAN MIAMI

LET US SHOW YOU HOW YOUR 
COMPANY CAN PROFIT BY LOCAT­
ING IN THIS FAST GROWING AREA.

1?»' \ [ A 24 section, complete economic analy-
* sis has just been prepared to supply you

with complete data which will assist in 
detern ming how your particular man

nil •mi) d -» •- .• <> . .i.
profit hen* This,mportant study will be 
mailed to you free of charge—in strict­
est confidence—if you write, on your 
letterhead, to the address listed below.

Please ... no employment applications. We urs deluged with resumes 
from engineers, tool makers, technicians. Ph.D.’s, etc., and cannot 
possibly aid in placement requests as we already have a tremendous 
surplus of skilled and professional labor here now Sorry.

WRITE John N. Gibson, Director 
DADE COUNTY

Section; 44 •
Chamber of Commerce Bldg. • Miami, Florida .

An agency of the Metropolitan Miami government

Circle 123 on Inquiry Card, page 97

SR. ELECTRICAL
PRODUCT ENGINEER
. . . for design of »ipaidluj 

Norolco product line

PHILIPS ELECTRONICS. Inc.- 
engaged in developing instrumen­
tation for research, materials 
control and production offers u 
senior engineer an unusual oppor­
tunity to perform electronic de­
sign, establish test specifications 
and supervise construction of pro­
totype units, including follow- 
through un manufacture and as­
sembly problems as they relate to 
engineering design.
background ikould includo:

Typical product experience might 
cover power supplies, amplifiers 
and computer circuitry.

Mr. Robf.rt L. Ford

PHILIPS ELECTRONICS, Inc.
750 South Fulton Avenue 
Mt. Vernon. ,New York

Circi* 510 on "Opportunitioa” Inquiry Card, page 99
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enqinrrrr ELECTRONIC enoineers-electr1cal

Air Force space and operational

programs offer you

unique professional challenge 

and opportunity

as a civilian

Among the myriad current and projected programs of the U. S. 
Air Force lies a challenge and opportunity for civilian electronic and 
electrical engineers with varying degrees of specialty and experience. 
These areas include: the research, development and maintenance 
essential to sustaining qualitative superiority for the operational 
Air Force; research and development in IRBM and ICBM fields; the 
projection into outer space and return of manned, piloted vehicles. 
Stimulating assignments now exist for qualified men in these 
categories.

As an Air Force Civilian Electronic or Electrical Engineer you:

work ... in a fine creative atmosphere... with foremost men in the 
field... with most modern equipment and facilities... in more than 
one specific program ... in geographic location of your choice.

receive ... assured income... low-cost life insurance... promo­
tions from within ... excellent retirement and compensation plans... 
protection from arbitrary separation... liberal sick and vacation 
leave plans.

enjoy. .. expanded scope of assignment... professional prestige 
and recognition... job satisfaction ... participation in opening new 
frontiers and conquering space.

For full details mail the coupon below.

---------------------------------------------------------------------- 1
Paste on Postcard and Mail or Write to:
Air Force Civilian Personnel, Dept. 12 
Box 7608, Washington 4, D. C.
Please send me further information on U. S.
Air Force Civilian Personnel opportunities.
Name.___________________________________ |
Degree (s)___________ Specialty____________ I
Add ress----------------------------------------------------
City___________________Zone----State_______

CHALLENGE

SCOPE 

CREATIVITY

U.S. Air
Force
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Motivating Factors

Excellent openings for Design 
Engineers exist in General 
Electric’s Light Military Elec­
tronic Equipment Dept.

The capable man will find 
rough problems to lick in de­
signing complex indicator cir­
cuitry. He will be called upon 
to assist in the development of 
indicators and associated equip­
ment for display of data ob­
tained from high-power, long- 
range airborne search radar. 
The problems will tax his 
knowledge of digital computer 
techniques, CRT display and 
video indicating cicuitry.

To learn more of these oppor­
tunities, forward your resume 
to:

Mr. Richard C. Klmm

MSNT MeUtAWV CtfCTNONtC CQUtHttNT MFARTMCNf

GENERAL © ELECTRIC
French Road, Utica, New York

(Continued from page 178) 
interest, by the educational process 
through which he passes and, in 
the case of the newer engineer, by 
the assurances of recruiters that 
he is going to do interesting work.

The young engineer is frequently 
disillusioned when he finds him­
self doing routine work; the older 
engineer often finds himself en­
meshed in a specialization which 
hinders his chances for advance­
ment and development. The com­
plexity of many modern products 
means that the engineer may be 
doing the engineering equivalent 
of bolt-tightening on a production 
line.

Often, too, he feels held down by 
his supervisor or by management. 
A frequent complaint is that super­
visors “bury good men” to keep 
their services, rather than seeing 
to it that they are given opportuni­
ties to move up.

Much of the engineer’s profes­
sional standing is tied up in the 
work he is doing, If it is interest­
ing, new, worthwhile work, he can. 
as the respondent quoted previous­
ly pointed out, write papers about 
it and gain recognition among his 
fellows. This is in addition to the 
intrinsic satisfaction he finds in 
challenging work. Accomplishments 
which are worthwhile fortify his 
own feelings of worth and value 
and give him a kind of justifica­
tion in his interests and his choice 
of a career.

Routine, uninteresting and what 
engineers term “subprofessional” 
work, on the other hand, induce 
negative feelings not only about 
the work, but about the company 
which provides it. It is under these 
conditions that what ordinarily 
would be minor irritations become 
major causes for complaint and 
eventually high turnover and/or 
unionization.

Advancement, another factor rat­
ing high on job acceptance ques­
tionnaires has, of course, its over­
tones of recognition and increased 
salary. So have training and the 
desire for added responsibility, 
both of which also rank high in in­
fluencing job selection. But under­
lying these factors is also the feel­
ing that advancement, training.

Westinghouse 
BALTIMORE

has
immediate

openings

ENGINEERS!
Write today for 
details on this 
“engineer’s com­
pany.” We will 
send you our illus­
trated brochure 
’’New Dimen­
sions" ... a tour 
of Westinghouse- 
Baltimore and a 
picturesque intro­
duction to gra­
cious living in 
Maryland..

Write to: Dr. J. A. 
Medwin, Dept. 
791, Westinghouse 
Electric Corpora­
tion, P. O. Box 
746, Baltimore 3, 
Maryland.

Westinghouse
BALTIMORE

Circle 507 on Inquiry Card, page 99
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Scientists Normal
(Continued from page 175)

Circle 505 on "Opportunities" Inquiry Card, page 991959

MELPAR Incorporated
A Subsidiary of Westinghouse Air Brake Company 

3112 Arlington Boulevard, Falls Church, Virginia
•0 mil,» from Woihingfon D C

6. Of the 600 completing ques­
tionnaires, 47 participated in poli­
tics, 51 in military organizations, 
20 in dramatics, 76 in purely social 
organizations, and 112 in miscel­
laneous groups ranging from cam­
era clubs to an orchid society. 22% 
participate in musical groups. 70% 
participate in 42 different sports: 
Golf is most popular, with bowling 
second, followed by fishing, soft­
ball, swimming, hunting, basket­
ball, and sailing. Other leisure­
time pursuits run the gamut from 
gardening through painting to 
sports cars.

7. One out of four decided upon 
his career before reaching 15. The 
reasons included a strong personal 
interest in the field, courses in ele­
mentary or high schools, influence 
and encouragement of teachers or 
members of the family, and experi­
ence with home or toy chemistry 
sets.

ELECTRONIC INDUSTRIES * August

and responsibility will make for 
more interesting assignments, more 
satisfying work, and the opportu­
nity to use one’s own ideas.

Engineers are, in general, indi­
vidualistic. The more creative and 
the more productive engineers are 
literally men in love with their 
work, who prefer working at their 
chosen profession to the exclusion 
of almost every other consideration 
—even recreation. When this pow­
erful drive is thwarted or side­
tracked by improper utilization, 
the results in job dissatisfaction 
become apparent in short order.

For every new weapon devised a 
countermeasure has followed to balance 
the scale.
At Melpar a major segment of our effort 
is directed toward developing electronic 
countermeasures to offset the anticipated 
weapons of tomorrow.
The experienced engineer with an interest in 
ECM will find Melpar can offer not only 
the technical challenge he is seeking but also 
advancement opportunities necessary to 
further his career.
Our modern and well-equipped laboratories 
are located in choice suburban areas 
near Washington, D. C. and Boston, 
Massachusetts. These locales were selected 
because of their proximity to superior 
educational, cultural and recreational 
facilities. Fine housing in all price ranges 
is readily available.
For detailed information about openings, 
write to:
Technical Personnel Representative

Factory-Service Dept. 
At Denver Reps Firm

The Lahana Service Co., 1886 S. 
Broadway, Denver, Colo, recently 
opened a complete factory-authorized, 
fully equipped service and calibration 
center to service customers in the 
Rocky Mountain region, particularly 
at Boulder, Salt Lake, Albuquerque.

A staff of factory-trained service 
personnel offers prompt servicing of 
instruments—in or out of warranty 
—manufactured by any of its princi­
pals—Beta Electric Co., Dynac Inc., 
MB Mfg. Co., Hewlett-Packard, Kin 
Tel, F. L. Mosely Co., Sensitive Re­
search Instrument Corp., Sorenson A 
Co., Varian Assoc.



News of Reps
ENGINEERS

FAIRCHILD
SEMICONDUCTOR CORP,

D-B Associates. Box 284,

General

APPLICATION ENGINEERS

Degree in E.E. and several years
transistorexperience

space men

PROCESS ENGINEERS

Neck Plaza, L. I have been
named reps for Trans Electronics, Inc,

PRODUCTION ENGINEER

reps
Nevada for the Rantec Corp.

SEMICONDUCTOR CORP.
844 Charleston Road

PALO ALTO. CALIF.

Circle 509 on "Opportunities" Inquiry Card page 99
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Syracuse, N. Y., a newly formed elec­
tronic rep firm, has been appointed 
exclusive reps in the territory of up­
state New York for the Perkin line.

Wild and Associates, Roslyn, N. Y. 
has been appointed sales reps in the 
Mid-Atlantic region of the U. S. by 
the Tally Register Corp.

Ta learn more about the opportunities at 
one of America's great and growing elec* 
tronic enterprise«, write to ITT Technical 
Placement Office, 67 Broad Street, New 
York 4, New York.

Degree in Engineering or Science 
and several years of experience in 
developing processes for semicon­
ductor manufacture.

John Francis O'Halloran & Assoc, 
of North Hollywood, Calif, are now

Carl M. Segal Co., 14942 Aztec St., 
San Fernando, Calif, a new rep firm, 
will handle sales in Southern Califor­
nia and Arizona for electronic equip­
ment manufacturers.

Frank Lebel 1 is now sales rep for 
Phalo Plastics Corp. His territory is 
Northern California, Northern Ne­
vada, and Hawaii.

Southern Sales Co., Angola, Ind. 
will cover Indiana and Kentucky; and 
McDowell Kedlingshafer Sales Co.. 
Kansas City, Mo. is covering Missouri, 
Kansas, Iowa, Nebraska, and South-

Jules J. Bressler A Co., Union City, 
N. J., are now sales reps in Metro­
politan New York for the Merit Coil 
& Transformer Corp.

California, Arizona and

Circle 513 on "Opportunities" Inquiry Card, page 99

Please submit resume to Profes­
sional Personnel Director.

Your chance to move to the beauti­
ful San Francisco Bay Area. A 
rapidly growing new company with 
advanced semiconductor products 
and a high-calibre staff. Unusual 
opportunities for professional 
growth and personal advancement

Engineering degree with semicon­
ductor or similar experience. Will 
be responsible for the output and 
quality of pilot production.

William I. Duncan A Associates, 
5452 Charles St., Philadelphia and 
John W. Richardt Co. with offices 
both in East Orange, N. J and Great

cuitry and semiconductor applica 
tion engineering.

Confidential interviews will be ar­
ranged. Generous moving allow­
ance to engineers who are accepted.

ern Illinois no 
Transistor Corp

Communication Accessories Co. re­
cently held a meeting of all their rep­
resentatives at Lee’s Summit, Mo. It 
was their first general meeting in 
nine years.

The Components Div. of Epso, Inc., 
Boston, announces the appointment of 
Scientific Sales Engineering Co., At­
lanta, as field reps for Kentucky, 
Tennessee, Louisiana, Mississippi, 
Alabama, Georgia, and North and 
South Carolina.

NOT literally, of course, but they are 
engaged in so many electronic activ­
ities associated with the vast air 
vi orld above us that they might well 
be broadly identified as “space men.”

Many have achieved a high record 
of success in research, design, pro­
duction. testing, and field engineer­
ing of air navigation and traffic con­
trol systems... including ILS.Tacan, 
Vortac, Data Link, VOR, DME, Nava- 
screen, Navarho, and automatic 
“typewriters” sen ing the Narcast sys­
tem for in-flight weather reporting

Other ITT “space men” are mak­
ing important contributions to air 
reconnaissance, inertial navigation, 
infrared, missile guidance and con­
trol, electronic countermeasures, ra­
dio communications, radar, scatter 
communications, and other catego­
ries vital to national defense

These are only a few of the many 
activities at ITT laboratory and 
production centers — coast to coast 
— where challenging problems are 
constantly opening the way to top 
careers

Materiels et Constructions, Paris, 
France are now exclusive reps for 
Servomechanisms (Canada) Limited, 
throughout Europe and the British 
Isles.

The Hilker Co., Box 4123. Winston- 
Salem, N. C. has been appointed by 
Electro Tec Corp, as rep in North 
Carolina, South Carolina, Georgia, 
Kentucky, Tennessee, Alabama, and 
Mississippi. QUALITY CONTROL ENGINEER

Experience in inspection and qual­
ity control for semiconductors or 
similar products.

INTERNATIONAL 
TELEPHONE AND TELEGRAPH 

CORPORATION

Thousands of 
ITT engineers are



RYan 1-732;number is

TODAY’S OPPORTUNITIES
sales reps in Minne-Minn with General Electric's Missile Guidance Section

CARRY IMPORTANT RAMIFICATIONS
FOR SPACE TECHNOLOGY

reps

Significant experience in 1 or more of these areas is required

GENERAL
Court Street, Syracuse, N. Y.
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G. W, Moler, 300 Broadway, Cam­
den, N. J. has been appointed rep for 
Tel-Instrument Electronics Corp.

Morphy & Cota. Charlotte, N. C., 
e representing Terad«< Co. in North 
u South Carolina, Georgia, Tennes- 
e, Alabama and Mississippi.

sota, North Dakota, South Dakota and 
the western part of Wisconsin for 
Deltine, Inc.

E. Connolly, Menlo Park, 
handle sales in Northern 
and Packard Associates,

Hallare
Calif, will 
California,

The Texport Co., Dallas, Tex., are 
now reps in Louisiana and Texas for 
the Astro Corp.

Merrill Franklin Co., Minneapolis,

Elertronics Assoc, 
state of Florida.

8. Sterling Co., Detroit, Mich, an 
now exclusive reps in the lower pen 
insula of Michigan and the six north 
western counties of Ohio for the Heli 
pot Corp.

If You Are Interested In Joining a Group With These 
Capabilities for work in frontier areas, look into the positions 
now open with the Section, on a number of stimulating, ad­
vanced projects.

Gene French Co. of Albuquerque, 
New Mexico are now reps in New 
Mexico, Colorado, Utah, and parts of 
Southern Nevada and Northwest 
Texas for the Belleville-Hexem Corp.

Communications 
Countermeasures 
Antenna Design

Dallas, Tex., will handle sales ir 
Texas, Oklahoma, Arkansas and Lou 
isiana for NYT Electronics, Inc.

Winfield Electronic Sales, North
Miami, Fla. have been named by Ace

Transistors 
Telemetry 
Microwaves

New England Area Representatives, 
Inc., Somerville, Mass., have been 
named by Filtors, Inc. as reps in the 
New England territory.

RF Circuitry 
Digital Computers 
Test Operations 
Engineering Analysis

Forward your resume in strict confidence to 
Mr. E. A. Smith, Dept. 8-D 

MISSILE GUIDANCE SECTION

Gawler-Knoop Co.. Roseland, N. J. 
are sales reps in Metropolitan N. Y., 
Long Island, New Jersey, Eastern 
Pennsylvania, Delaware, Maryland, 
Virginia, and the District of Colum­
bia for the Shepard Instrument Div. 
of Savage Industries.

Despite the magnitude of the undertaking, guiding a vehicle on 
a >428,000 mile return trip to the Moon...or directing an 
interplanetary probe into Mars’ orbit depends fundamentally 
upon the basic technologies already developed to guide surface- 
to-surface ballistic missiles into their trajectories.

The great technical challenges of guidance for space explo­
ration lie in the unprecedented accuracies, reliabilities and long 
operative life-spans that must be engineered into the guidance 
systems.

ENGINEERS and SCIENTISTS at G.E.’s Missile Guid­
ance Section — with their broad experience in creating highly 
reliable ICBM systems are well prepared to deal creatively and 
effectively with space problems.

Russel Broman. formerly Account 
Executive with Charles Bowes Adver­
tising, Inc., Los Angeles, has been ap­
pointed Executive Secretary of the 
Los Angeles Chapter of The Repre­
sentatives of Electronic Products 
Manufacturers, Inc. Mailing address 
of the new reps business office is Box 
74, La Canada, California. Phone

Four new sales reps have been ap­
pointed by Clevite Transistor Prod­
ucts, Div. of Clevite Corp. They are 
McDowell Redlingshafer Sales Co 
Kansas City, Mo.; Ray Johnston Co., 
Seattle, Washington; Glendon Co., 
Ltd. Toronto, and Jack Geartner, 
Miami Beach, Fla.

Research &

System* Engineering 

Digtal Applications 

Instrumentation

Product Design
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Books

ELECTRONIC
ENGINEERS

needed at

MARTIN

Inertial Guidance
Countermeasures
Digital Computers

WRITE TO:

MARTIN
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vehicle engineering

William Spangler, Manager 

Profeulanal Employment 

Department El-9 

The Martin Company 

Baltimore 3, Md.

Basics of Digital Computers
By John S. Murphy. Published 1958 by John F. 

Ryder Publisher. Inc.. 116 W. 14th St., New York 
11. 416 pages in 3 volumes. Price $2.50 per 
volume ... 3 volume set $6.95. All 3 volumes 
in single cloth bindings $7.95.

Numerically Controlled Machine 
Tools—Implications for Management
By H. S. Clifton Morse and David M. Co*. Pub­

lished 1958. Available through Cox and Cox. 
Management Consultants. 333 N. Michigan Ave.. 
Chicago, HI. Price $25.00 a copy.

A brochure describing the report is 
available from Cox & Cox on request. 

(Continued on page 186)
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Logical Design of Digital Computers
By Montgomery Phister, Jr. Published 1958 by John

Wiley & Sons. Inc., 40 Fourth Ave., New York 
16. 424 pages. Price 510.50.

Using synchronous circuit compo­
nents almost entirely, this book de­
scribes and interprets the methods 
and techniques of various men in the 
field, and applies them to a wide va­
riety of problems in the logical design 
of digital computers. The book pro­
vides the reader with the informa­
tion, tools, and procedures needed to 
carry out the complete logical design 
of a general or special purpose com­
puter.

New long-term develop­
ments at Martin in the 
field of electronics have 
created exceptional op­
portunities for top elec­
tronic engineers. At least 
5 years’ experience re­
quired. Salaries from 
$9,000 to $15,000.

Medical Electrical Equipment
Advisory Editor Robert E. Molloy. Published 1958 

by Philosophical Library, Inc., 15 E. 40th St., 
New York 16. 320 pages. Price 515.00.

The aitn of this book is to provide 
authoritative information on the prin­
ciples, operation, care and routine 
maintenance of medical, electrical ap­
paratus and devices in clear terms 
which do not presuppose a deep 
knowledge of electricity.

An informative section covering the 
principals of the various types of 
small electric motors used in medical 
equipment is also included.

Openings 
in these areas:

Test Equipment De­
sign

A feu> high-level opportunities with 
Missile & Ordnance Systems Dept 

of General Electric

EN6INEEIS—SPECIALISTS . . .
COMMUNICATIONS WITH HYPERSONIC VEHICLES

Higher degree preferred; background tn advanced 
systems development plus outstanding analytical 

ability are essential to this high-level position.
Design and develop systems for communication 
through ionised media and infrared. Working 
with small study group on coding multipath, 

and associated propagation problems.
MISSILE TELEMETRY A COMMUNICATIONS ENGINEERS

BN, MN, PhD is EE. plus 9 to io years* 
experience covering advanced circuitry, 

telemetry and infrared applications.
Develop theory and analyze operation 

requirements for missile communications ; 
design and develop systems.

Please amd your trattine to ■
Mr. Richard Eddy. Div. 56-MT

Circuit Design
Systems

Microwave Measurements
By Edward L. Ginrton. Published 1957 by McGraw­

Hill Book Co., Inc., 330 W. 42nd St., New York 
36. 515 pages. Price 512.00.

This timely work is concerned with 
the basic forms of electrical measure­
ments encountered in the microwave 
region of the electromagnetic spec­
trum. Emphasis is on fundamentals, 
and the topics discussed provide a 
background for all common microwave 
measurements, as well ns for more 
specialized applications.

Although primarily written for a 
first year’s graduate course in micro­
wave measurements, this book will 
also prove useful us a reference for 
those who have more than a routine 
interest in microwave measurement 
problems.



Industry
News

. (Continued from page 16)

Norman Hieatand is the newly ap­
pointed Manager, Product Develop­
ment of Varian Assoc. Instrument 
Div. Winfield Wagener becomes Prod­
uct Manager, power tubes.

Three key appointments at Minne­
apolis-Honeywell’s Boston Div.: C. B. 
Harrison to Marketing Manager; J 
A. Vitka to Contract Administration 
Manager; and, W. A. Rote to Director 
of Engineering.

Filling the new post of General 
Sales Manager of the Cincinnati Div., 
Bendix Aviation Corp, is Henry B. 
Yarbrough. Milton A. Chaffe heads 
the new research department devoted 
to space physics at Baltimore.

Marketing executive shift at 
eral Transistor: Jerome Fishel 
vated to Marketing Director;

Gen- 
ele- 
and

Allan Easton to Presidency of General 
Transistor Distributing Corp., and 
General Transistor International 
Corp.

Dr. Allen M. Peterson heads the 
new Communications and Radio Prop-

Stanford Research

A M Peterson

agation Group at 
Institute.

F. W Walker

Frank W. Walker is now Vice Pres­
ident and Manager, Government Sales, 
Motorola Communications th Elec­
tronics, Inc.

Kay B. Cox has been appointed 
General Manager of Hoffman Sales 
Corp, of Calif. Mr. Cox was formerly 
President and General Manager of 
Hom A Cox, Inc.

Jnmen Spool is now Marketing 
Manager of Dynacor, Inc. Mr. Spool 
was formerly u member of the Wash­
ington field engineering staff of the 
Sprague Electric Co.

Reed Vail Bontecou is now Vice 
President—Marketing of the Electron 
Tube and Semiconductor Div. of 
Columbia Broadcasting System, Inc. 
Mr. Bontecou was formerly with Gen­
eral Electric Co.

Dr. Robert J. Nebesar has assumed 
the responsibilities of General Manu­
facturing Manager of Zenith Plastics 
Co., Gardena, Calif.

ELECTRONIC INDUSTRIES

Of interest ONLY to the
SPECIALIST IN
COMPUTER ENGINEERING 
with 3 years of digital experience

Newt Engineering-Research Center

at Dayton, Ohio

Long-range non-military projects

with exceptional stability

SENIOR CIRCUIT DESIGNERS SENIOR SYSTEM ENGINEERS

3 years' experience in digital computer 
transistorized circuits, prefer commercial 
application systems

Design and make decisions concerning re 
liability, cost, producibility-

Experienced with magnetics as applied to 
digital computer high-speed memories

Advance degree preferred

t DATA ON NEW CENTER 
Dedicated November 21, 1957 
Size—6 stories, 265,000 square 

feet
Cost—5 million dollars

Latest lab and model shop 
equipment, cafeteria, recrea­
tional room and technical library

Circle 512 on “Opportunities" Inquiry Card. Page 99

IS THIS PLANT 
THE ANSWER TO YOUR PROBLEM?

For only 1150.00 PER MONTH, you can rent—with op­
tion to buy—this Valley Forge. Penna., plant, “made-to- 
order,” for some small electronic manufacturer or labora­
tory.

Just 4 miles from Burroughs Corp. Paoli plant, and G.E.’s 
new Valley Forge Laboratory, and 5 minutes to the Penna. 
Turnpike. A modern steel girdered concrete block building, 
50’ x 30', with new steam plant, plus 4000 gal. per day of 
will water on tap.

Your idea-men will have an 18-mile view over surround­
ing wooded areas, paved parking lot and paved road to 
highway, yet only yt hour away from Philadelphia Room 
for expansion.

For information, write:
MR. PAUL H. LEMEN, FORGE VIEW, VALLEY FORGE. PENNA.

Circle 122 on Inquiry Card, pago 97

* Broad experience data processing systems 
or allied computer field.

• Management experience in dircct.ng com ■ 
prehensive technical systems requirements.

• Advanced degree preferred.
Send resume to

Mr. C G Headington 
Professional Personnel, Section C 
THE NATIONAL CASH REGISTER 

COMPANY
DAYTON 9, OHIO

ADDING «ACNWIS ■ CASH MUSmi 

act mm* (Mo Quon ErwmbI



(Continued from page 184) IN LESS THAN

PIG-TAILOR"*

ell-known application ofterns,

»12500

FREED

wide

OTHER MEGOHMMETERS AVAILABLE

Recommended

Circle 120 on Inquiry Card, page 97

ELECTRONIC INDUSTRIES196

Itti optro ed 
Nt tttttitrltt 
3 minuit »»» up

WITH THE REVOLUTIONARY 
A PRODUCTION AID TOOLI ,

(IEC):
Publication

VARIABLE TEST VOLTAGE 
MEGOHMMETER NO. 1620

eluded for completeness.

switching theories. The book discusses 
such things as the properties anil ap­
plications of the switching circuits; 
switching components and their char­
acteristics, including relays and high 
speed components; contact networks; 
gate circuits; and switching aspect« 
of codes.

Methods of Test for Volume and 
Surface Resistivities of Electrical 
Insulating Materials;

Publication 96-1, Recommenda­
tions for Radio-Frequency Cables;

Publication 97, Recommendations 
for Fundamental Parameters for 
Printed Wiring Techniques.

ACCESSORIES AVAILABLE: 
1140-A Null Detector 

1210-A Null Detector - V T V M. 
1170 D.C. Supply and 11CO AC..Supply.

This book deals with the methods 
used to handle the problems of circuit 
synthesis using various kinds of com­
ponents, and presents the principles 
of switching circuit designs. It pro­
vides the fundamentals which, when 
mastered, will promote a knowledge 
of the complex applications of switch­
ing theories.

The book is not a discussion of com­
puting machines, nor does it treat 
computer components as such. How­
ever, the design of computer compo­
nents and their incorporation into sys-

range of servo-transducers and com­
ponents are covered. While emphasis 
is on a linear servomechanism design, 
a chapter is included on non-linear 
servo analysis.

cut and bend length* ■ Bette« time/rete onalytl* 
. Close« coif control . Invaluable Inh«» caving 
• Immediate celt recovery

Pays for itself in 2 weeks

Switching Circuits and Logical 
Design
By Samuel H. Caldwell. Published 1958 by 

Wiley 6 Sans, Inc., 440 Fourth Ave., New 
16. 703 pages. Price $14.00.

ment with o continuously variable DC tesl 
potential from 50 ta 1000 volts.

Components such as transformers, motors, 
printed circuits, cables and insulation material 
can be tested at their rated voltage and above, 
for safety factor.

FREED 
1110-AB INCREMENTAL 
INDUCTANCE BRIDGE

“SPIN-PIN”® 
(lsit-«p vitas •(

SPIN-PIN" ilWitrata 
fail etstmbly ef 
tailatd-tad wiia fa 
terminal
• No Training
* Na Filari
• Na Clipping!
* Uniform Crimp, 
* 22 SIzm
FATS FOR ITSELF 
THF FIRST DAYI

Basic Feedback Controls System 
Design
By C. J. Savant. Jr. Published 1958 by McGrow

Hill Book Co.. Inc., 330 W. 42nd St., New York 
36. 418 pages. Price $9.50.

This work teaches the fundamentals 
of servo-mechanisms theory and de­
sign by means of practical examples 
from the student’s own point of view. 
The author bases the study of feed­
back control system design on com­
plex frequency plane analysis—that 
is, the root locus. Frequency methods, 
such as Nyquist and Bode, are in-

AND ACCESSORIES
Accurate inductance measurement with or 
without superimposed D.C., for all types 
of iron core components.

New Standards Cover 
Cables, Printed Wiring

Three new international stand­
ards recommendations covering 
electrical insulating materials, ra­
dio-frequency cables, and printed 
wiring techniques have become 
available in the U. S. through the 
American Standards Association.

The three standards recommen­
dations are contained in the follow­
ing publications of the Interna­
tional Electrotechnical Commission

INDUCTANCE — 1 Millihenry Io 1000 Henry 
FREQUENCY — 30 to «0.000 Cycle* 
ACCURACY — 1% to 1000 Cycle, 7% to 10KC 
CONDUCTANCE — 1 Micromho to 1 MHO

•V — 0.5 to 100
SUPERIMPOSED D.C. — Up to 1 Ampere 
DIRECI READING — For vie by unskilled

“PIG-TAILORING” 
» revolutionary new mtshariral precess for 
higher production at tower costs. Fastest 
PREPARATION and ASSEMBLY el Resistors, 
Capacitors, Diodes and all other axial lead 
components for TERMINAL BOARDS, PRINTED 
CIRCUITS and MINIATURIZED ASSEMBLIES.
PIG-TAILORING elimnatoi: • Diagonal cutters 
• long nose phen • Operate« fudgment • 90% 
operator training time • Broken components • 
Broken leads • Short circuits from dippings • 
15% chassis handling • Excessive lead tavtness 
. Haphatard assembly methods.
PiCTAIlORrNG provide*.- • Uniterm component 
position . Uniterm marking exposure ■ Minis.

with additional circuitry for testing capacitors. 
Type 10201 MEGOHMMETER — a 500 volt 
fixed test potential. Range I megohm to 2 
million megohm*.
Type 2030 PORTABLE MEGOHMMETER — 
battery operated 500 volt te*t potential. Range 
I megohm to 10 million megohm*.

Seed for NEW 4B page transformer catalog. 
Also ask for complete laboratory test insfra* 
meet catalog.

FREED TRANSFORMER CO., INC.
1726 Weirfield St, Brooklyn (Ridgewood) 27, N.Y 
Circle 74 on inquiry Card, page 97

Resiilomo — 0 1 teegohms Io 4.000,000 
megohm*

Voltage — variable. 50 - 1000 veil*.
Accurate — plus or mine* 5% cn all tangos.
Single — ter uw by unskilled operator*. 
Safe — high voltage leios controlled. 
SeN contained — AC operated

FROM THIS

TO THIS

OR THIS

460 WIST 34th STRUT

BRUNO-NEW YORK INDUSTRIES CORP.
01 SIGN!RS & MAhUIKTURfRS Of ELECTRONIC ÍOUIPMf NT

FOR PRECISION LABORATORY 
OR PRODUCTION TESTING
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SANBORN COMPANY, INDUSTRIAL DIV. 
SANGAMO ELECTRIC COMPANY

MAGNETIC METALS COMPANY
Agency—Miit Dubins

MARTIN COMPANY THE
Agency—VanSont Duadale & Co.

MELPAR INCORPORATED

eitel McCullough inc
Agency—Evans. McClure &

DADE COUNTY DEVELOPMENT DEPART 
MENT

Agency—Charles W. Hoyt Co.. Inc.
DALE PRODUCTS INC

Agency—Ay'es Swanson & Assoc., Inc.

HALLAMORE ELECTRONICS 
Agency—Co’e. Fischer and

ELECTRICAL COMMUNICATIONS INC
Agency—Bonfield Assoc. Inc- 

ELECTRO-MEASUREMENTS INC. 
ELECTRO-MOTIVE MFG. CO , INC.

Agency—Cory Snow. Inc.

DIMCO-GRAY COMPANY
Agency—Weber, Geiger 8 

DU MONT LABORATORIES
Agency—Lescarboura Adv 

DYMEC, INCORPORATED

COMPANY
Rogow Inc.

CORNING GLASS WORKS
Agency—The Rumrill Co.. In

CUTLER HAMMER INC
Agency— Kirkgasser Drew Ad-

PANORAMIC RADIO PRODUCTS INC.
Agency—Harold Marshall Adv. Co., 

PATWIN A DIV OF THE PATENT
BUTTON CO.

Agency—Graceman Adv. Inc.
PHELPS DODGE COPPER PRODUCTS

Agency—Compton Adv., Inc.
PHILLIPS ELECTRONICS INC.

Agency—Deutsch & Shea, Inc.

Rodkin Adv. Ltd 
RESISTANCE CO
Preston. Chapin,

UNGAR ELECTRIC TOOLS. INC.
Aaency—Len Woolf Co.

UNITED TRANSFORMER CORP.
Agency—Shaooe-Wilkes Inc.

U. S. AIR FORCE ..................................
Agency—Erwin Wasey, Ruthrauff & Ryan I 

U S SEMICONDUCTOR PRODUCTS, INC.
Agency—Gordon H. Dibble Co.

DELCO RADIO DIVISION 
TORS CORP

Agency—Compbell-Ewald
DIALIGHT CORPORATION

DIAMOND ANTENNA A MICROWAVE 
CORP.

Aaency—Robert Hartwell Gabine

KEARFOTT CO., MICROWAVE DIV.
Agency—The McCarty Co.

KESTER SOLDER COMPANY
Agency—Paul J. Steffen Co.

KINTEL, A DIVISION OF COHU 
ELECTRONICS INC

KLEIN * SONS. MATHIAS
Agency—The Buchen Co.

KLE'NSCHMIDT I ABORATORIES, INC
Agency—Alex T. Frani, Inc.

KULKA ELECTRIC CORP

Agency—Getz 8 Sondborg. Inc. 
ROHN MANUFACTURING CORP

While every precaution is taken to insure accu­
racy. we cannot guarantee against the possibility 
of on occasional change ar omission in the 
preparation of this index.

Agency—Walter B. Snow A Staff 
RAYTHEON MICROWAVE 8 POWER TUBE

HEWLETT-PACKARD COMPANY 
HORLICK CO . INC.. WILLIAM I 
HOUSTON FEARLESS CORP

Agency—Taggart 8 Young. Inc
HUGHES AIRCRAFT COMPANY 9, 10, 

Agency—Foote, Cone & Belding

Agency—Sander 
INTERNATIONAL

Agency—Arndt. 
Keen Inc. 

INTERNATIONAL
GRAPH CO

Agency—J. M.

NATIONAL LEAD COMPANY
Agency—McConn-Erickson Inc., 

Marscholk and Pratt Div.
NATIONAL VULCANIZED FIBRE CO.

Agency—Harris D. McKinney Adv.
NEELY ENTERPRISES 102

Agency—Compton Adv. Inc.
NEW HFRMES ENGRAVING MACHINE 

CORP.
Agency—Mann-Ellis Inc.

JOHNSON CO., E F.
Agency —Firestone-Goodman Adv.

JONES DIV., H B CINCH MFG. CORP
Agency—Symonds. MacKeniie 8 Co.

FAIRCHILD SEMICONDUCTOR CORP 
FANSTEEL METALLURGICAL CORP.

Agency—Symonds MocKenzie 8 Co.
FLUOCARBON PRODUCTS INC 

Agency—The Michener Co.
FREED TRANSFORMER CO , INC.

Agency—Franklin Adv.

ELECTRONIC INDUSTRIES 
ELECTRONIC TUBE CORPORATION

Agency—Horry P. Bridge Co.
ELGIN NATIONAL WATCH COMPANY

ELECTRONICS DIV.
Agency—Waldie 4 Briggs Inc.

ENGELHARD INDUSTRIES, INC.
Agency—Keyes Martin 8 Co.

ENGINEERED ELECTRONICS. INC.
Agency—Frank A. Thorne Adv.

ERIE RESISTOR CORP.
Agency—W. S. Hill Co.

Kalat, Inc.
INC ALEN

MINNESOTA MINING A MANUFACTURING 
CO. ................

Agency—Botten Barton Durstine 8 
Osborne. Inc.

MOTOROLA SEMICONDUCTORS 
MOTOROLA INC

Agency—Advertising Associates

RADIO CORES INC.
Agency—Sande' Rodkin Adv., Ltd.

RADIO CORPORATION OF AMERICA
Agency—Al Paul Lefton Co.

RADIO MATERIALS CORPORATION
Agency—Turner Adv.

RAYTHEON INDUSTRIAL TUBE DIV

SARKES TARZIAN INC RECTIFIER DIV IBS 
Agency—Argyle Wampler Div.

SARKES TARZIAN INC.. BROADCAST DIV Olà" 
Agency—H. L. Ross. Inc.

SCINTILLA DIVISION BENDIX AVIATION
CORP B2

Agency—MacManus John & Adams, Inc.
SHOCKLEY TRANSISTOR CORP BECKMAN 

INSTRUMENTS, INC. 126
Agency—Charles Bowes Adv.. Inc.

SPRAGUE ELECTRIC COMPANY 4
Agency—Stuart Sonde Adv.

SPRAGUE ELECTRIC COMPANY «
Agency—The Horry P. Bridge Co

STACKPOLE CARBON COMPANY 93
Agency—The Horry P. Bridge Co.

STAINLESS, INC. Oil*
STEWART CORPORATION, F. W. 164

Agency—Brandt Adv. Co.
STROMBERG-CARLSON D>V

GENERAL DYNAMICS CORP. 95
Agency—The Rumrill Co. Inc.

SYLVANIA ELECTRIC PRODUCTS, INC.
WALTHAM LABORATORIES 174

Agency—Deutsch & Shea, Inc.
SYNTHANE CORPORATION 32

Agency—Arndt, Preston, Chapin, Lamb 8 
Ke»n, Inc.

SYNTRONIC INSTRUMENTS INC 168
Agency—Burton Browne Adv.

ARNOLD ENGINEERING COMPANY
Agency—W. S. Walker

ARTOS ENGINEERING CO.
Agency—Cramer-Krasselt Co.

ASTRON CORPORATION
Agency—Conti Adv.

AUGAT BROTHERS INC.
Agency — Knight 8 GHoe-t Inc,

CLEVITE ELECTRONIC COMPONENTS 
SION OF CLEVITE CORP.

Agency—Duffy, McClure I Wilder In 
CONNECTICUT HARD RUBBER

Agency—Troland Inc.
CONSOLIDATED ELECTRODYNAMICS.

ALECTRA DIV.

BJ ELECTRONICS BORG WARNER CORP.
Agency—Leland Oliver Co.

BLAW-KNOX company
Agency—Ketchum. MacLeod & Grove Inc.

BOMAC LABORATORIES INC. Cave
Agency—Larcom Randall Adv.

BORG EQUIPMENT DIV THE GEORGE W
BORG CORP. 146.

Agency—E. R. Hollingsworth 6 Assoc.
BOURNS LABORATORIES INC

Agency—Allen. Dorsey 8 Hatfield Inc.
BROCKER LABORATORIES 
BRUNO-NEW YORK INDUSTRIES CORP

Aaency—Jamon Adv.
BRUSH INSTRUMENTS DIVISION OF CLEVITE

CORP.
Agency—Duffy, McClure & W ider Inc.

BURGESS BATTERY COMPANY
Agency—Kone Advertising

BURNELL 4 CO. INC.
Agency—Mohr I Eicoff 

BUSSMANN MFG. DIVISION McGRAW EDI­
SON CO.

GATES RADIO COMPANY
Agency—Helmer & Haibach Adv.

GENERAL CHEMICAL DIV ALLIED CHEMI­
CAL CORP

Agency—Atherton & Currier Inc.
GENERAL ELECTRIC MISSILE GUIDANCE

SECTION
Agency—Deutsch & Shea, Inc.

GENERAL ELECTRIC. LIGHT MILITARY
ELECTRONICS EQUIPMENT

Agency—Deutsch & Shea, Inc.
GENERAL ELECTRIC. MISSILE 6 ORDNANCE 

SYSTEMS DEPT.
Agency—Deutsch 8 Shea Inc.

GENERAL TRANSISTOR CORP.
Agency—Conti Adv.

GERTSCH PRODUCTS INC
Agency—Ray Lomberg Adv,

G L ELECTRONICS
Agency—Ferguson Adv.

John B. Ferguson. Jr.. Adv.
GRAPHIC SYSTEMS

Agency—Diener t Dorskind Inc.

BARKER A WILLIAMSON. INC
Agency—Bobcock Romer, Corbet

NARCA ULTRASONICS CORPORATION
Agency—John Mather Lupton Co., Inc. 

NATIONAL CASH REGISTER COMPANY
THE

Agency—McConn-Erickson Inc.

ASME ELECTRIC CORPORATION 
Agency—Scheel Adv.

AETNA LIFE INSURANCE COPP
Agency—Wm. 8, Remington Inc.

AIRCRAFT RADIO CORPORATION 
Agency—Burke D wling Adams I

AIR-MARINE MOTORS, INC.
Agency—Malcolm W. McClellan

ALFORD MANUFACTURING CO 
Agency—Engineered Adv.

ALLEN-BRADLEY CO.
Agency—Fensholt Adv.

ALLIED CONTROL CO., INC.
Agency—Michel-Cgther. Inc.

AMERICAN LAVA CORPORATION
Agency—Power & Condon

AMPHENO, ELECTRONICS CORP.
Agency—Burton Browne Adv.

ARMCO STEEL CORPORATION

OSTER MANUFACTURING CO. JOHN 
Agency—Burton Browne Adv.

TENSOLITE INSULATED WIRE CO
Agency—MuUer, Jordan and Herrick 

TEXAS INSTRUMENTS INCORPORATED
Agency—Don L. Baxter, Inc.

TINNERMAN PRODUCTS, INC.
Agency—Meldrum & Fewsmith Inc.

TRANSITRON ELECTRONIC CORPORATION
Agency—The Bresnick Co.. Inc.

TUNG-SOL ELECTRIC INC

CALEDONIA ELECTRONICS 6 TRANS­
FORMER CO.

Aaency—The Rumrill Co., Inc.
CANNON ELECTRIC CO.

Agency —Willard 6. Gregory 8 Co.
CANOGA CORPORATION OF AMERICA

Agency—Robert L. Eastman Adv.
CENTRALAS A DIVISION OF GLOBE UNION

Agency—St-al Advertising
CHICAGO STANDARD TRANSFORMER CORP

Agency—Strol Advertising
CINCH MANFACTURING CORP



Facts You Can Use to Identify and Sell
Your Electronic O.E.M. Market

WHAT'S THE DIFFERENCE BETWEEN ELECTRONIC 
O.E.M. AND ELECTRONIC END-USER MARKETS?
The end-user market is where electronic Original Equipment 
Manufacturers lOE-M 'd sell their military, industrial and 
commercial products. It is an ‘"after market," entirely distinct 
from the original market where O E.M *s buy their materials, 
components. and subsystems.

End users—commercial, industrial and government—buy finished 
electronic products like broadcast transmitters, industrial con­
trolling equipment, radar systems computers, and missile guid­
ance systems. The original equipment (O.E.M.) market buys 
tubes semiconductors, wire, solder, plastics pre-assembled cir­
cuits and subsystems, power supplies, relays etc.—in production 
quantities—for assembly and resale to end-users.

Although these “before” and “after” electronic markets are some­
times lumped into one. the people in them differ in buying motive, 
selling technique, and personal identity. The OEM.’s are in the 
market for "producers goods”; the end-users art in the market 
for “capital goods.”

AUTOMATION, AVIATION. AND OTHER END-USER 
PUBLICATIONS?
Electronic engineers working for aircraft, missile and industrial 
control manufacturers continue to submit most of their declassi­
fied theory and technique for publication in electronic—not end­
user—magazines. Here, they know, is where fellow specialists 
working for other aircraft, missile, and control builders will be 
looking for electronic progress in these fields.
You will see over 80% of the contributed articles on missile elec­
tronics, electronic controls, and avionics in ELECTRONIC IN­
DUSTRIES, Electronics engineering edition. Electronic Design, 
Electronic Equipment Engineering, and Proceedings of the IRE. 
Each one of these magazines alone reaches more electronic engi­
neers in missile, industrial control, and aircraft activities than 
any TWO of the fourteen end-user publications aimed at these 
fields.
.... and ELECTRONIC INDUSTRIES delivers you more elec­
tronic O.E.M. subscribers in missile, aircraft, and control fields 
than any THREE end-user magasines.

O.E.M. MARKET RESEARCH WITH THE NEW E.I.C. 
CODE
The government's Standard Industrial Classification (S.I.C.) fails 
to distinguish electrical from electronic manufacturers For yean 
this has forced manufacturers relying on SJ.C. market data to 
promote electronic components to electrical and electronic mar­
kets which cannot buy them in prodnction quantities

Now a new Electronic Industries Classification, the E.I.C. Code, 
has been developed to provide 101 major classifications for elec­
tronic products only. Data from an independent census of 
original equipment builders and suppliers are being punched on 
the IBM carda according to the EJLC. Code

Now you trill be able to identify and measure your electronic 
OEM. market potentials using the EI.C. Code, and ELEC­
TRONIC INDUSTRIES IBM facilities. For more information 
contact year EI representative.

CAN ELECTRONIC O.E.M, MARKETS BE ECONOM­
ICALLY REACHED THRU ROCKET AND MISSILE.

ARE ELECTRONIC O.E.M. BUYING INFLUENCES 
REACHED BY "TECHNICAL MANAGEMENT" WEEK­
LIES. OR BY ENGINEERING MONTHLIES?
Original electronic manufacturers and end-users need to inter­
weave both engineering and cost judgments in order to buv 
intelligently. These cost judgments involve management partici 
pation, obviously, when the product is purchased as capital equip­
ment. Typical examples arc the financial and labor-raving 
calculations necessary in the purchase of electronic automation 
equipment by industrial and commercial enterprises.
But with the exception of such capital goods as test instruments 
and light production equipment, the original electronic manufac­
turer buys only for assembly and resale to end-users. Here cost 
engineering is largely outside the scope of management decision. 
Cost evaluation of alternate electronic subsystems and components 
is accepted as a problem only for working engineers—engineers 
conversant with the latest ideas in the monthly technical litera 
ture.
For these reasons, electronic ads in missile, electronic and air­
craft weeklies are sometimes logical for finished electronic sys­
tems sold to end-users as capital (or military) goods. But when 
selling “producers goods” k> original electronic manufacturers 
for assembly, system incorporation, and resale, engineering 
monthlies are the only realistic, and economical, advertising 
media.

WHY ELECTRONIC INDUSTRIES IS —NOW —THE MOST IMPORTANT PUBLICATION SERVING THE 
ORIGINAL ELECTRONIC MARKET

FIRST—by thousands—in O.E.M. circulation (see S.R.D.S. listings)
FIRST in missile electronic and avionic circulation (see S.R.D.S. listings)
FIRST in number of letterhead requests for article reprints
FIRST with new ideas in a depth usable to engineers (send for details)
FIRST in market research services (send for details)

AND, DEFYING INDUSTRY TRENDS, ELECTRONIC INDUSTRIES 
GAINED IN ADVERTISING IN THE FIRST HALF OF 1958

ELECTRONIC 
INDUSTRIES

Chilton Company Emeutiva Offices: 

54th 1 Chestnut Sts.. Philo. M, Pa
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But his watch

Leaders in the design, development and manufacture of TR AIR. Pre TR tubes, shutters: 
reference cavities; hydrogen thyratrons; silicon diodes, magnetrons, klystrons; dupleners, 
pressurizing windows, noise source tubes high frequency triode oscillators, surge protectors.

119 en Inquiry Card, page 97

about Bomac's peak perfornu 
last — by about 2165 years.)

So Hannibal went down history — but his radar

forgetting that radar ¡ust can’t work in the Alps with­
out Bo mac tubes!’’* (The general must have been talking

stayed up in the Alps. As the History Book writes: 
"In search of sundry Roman scalps, 
Mighty Hannibal crossed the Alps. 
But he lost his radar on the way — 
The Alps crossed Hannibal, you might say *

C «irai te miiir dtte*—Chicago • Kansas City • Los Angeles • Dallas • Dayton • Washington • 
Seattle • San Francisco ■ Canada ROR Associates Limited, 1470 Don Mills Road Don Mills, 
Ontario • Eiaert: Maurice I. Parisier, 741-745 Washington St., N Y C 14. NY.

It was a cold day in the Alps. But Hannibal, the 
great general on his way to coupler Rome, was very, very 
hot under the collar of his Punic tunic.

"How did you camel herders ever get those elephants 
stuck up there.'" he bellowed, hanging precariously onto 
a ledge he shared with a mountain goat.

I guess you could blame it on faulty radar," one 
of the men said. "The elephants lost their way." 

"Well, I'll just have to leave you there!” Hannibal 
roared. “I have a date in Rome. Serves you right for

Have
Trunks

Will 
Travel



These 3 New RCA
Low-Cost Computer Transistors

Can Open New Markets For You!
RCA now makes available low-cost high-quality transistors 
for reliable performance in electronic computer applications 1

BAST 744 Broad Street 
Newark, N J. 
HUmboldt 5-3900

MIDWiST: Suite 1154
Merchandise Mart Plaza 
Chicago, Ill.
WHitehall 4-2900

• Can low-priced, highly-reliable 
computer transistors help you ex­
pand into new markets?

• Can they enable you to profit­
ably engage in the design of com­
pact mass-produced computers?

♦ Are you looking for ways to re­
vise your current designs to save 
costs?

RADIO CORPORATION OF AMERICA 
Semiconductor and Materials Division 

Somerville, New Jersey

If the highly desirable combination 
of reliable performance and low 
cost have been difficult for you to 
find, investigate these three new 
RCA units: RCA-2N581, RCA- 
2N583, and RCA-2N585. They are 
specifically designed, produced 
and controlled for computer appli­
cations; life-tested for dependable 
service; electrically uniform; 
available in commercial quanti­
ties; and are unusually low in price.

In addition to these three new 
types, RCA offers a comprehensive 
line of transistors for your most 
critical computer designs. For ad­
ditional information on RCA 
Transistors, contact your local 
authorized RCA Distributor or 
your RCA Field Representative at 
the office nearest you.

For technical data on RCA Tran­
sistors, write RCA Commercial 
Engineering, Section H-50-NN. 
Somerville. New Jersey.

WEST: 6355 E. Washington Blvd. 
Los Angeles. Calif. 
RAymond 3-8361

OOV'T: 224 N. Wilkinson Street 
Davton, Ohio 
BAldwin 6-2366
1625 “K" Street. N.W 
Washington. D.C. 
District 7-1260

NEW GERMANIUM ALLOY-JUNCTION TRANSISTORS FOR 
MEDIUM-CURRENT SWITCHING SERVICE IN COMPUTER APPLICATIONS

■CA Type
Typical 

Alpha-Cutoff 
Frequency Mi

Typical 
DC-Current Transfer Ratio 

Value ot Collector Mo
Maximum 

Collector Ma

2N581* (p n p) 1 30 at -20 -100

2N583" * |p n p) fi 30 at -20 -100

2N585’ (n p n| 5 40 st 4-20 4-200
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	Interesting, varied work on designing transistor circuits and servo mechanisms.
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