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Temperature coefficients up to N-5200 available on special arder.
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RMC Type C temperature compensating DISCAPS 
are universally recognized as the ideal money-saving 
replacement for tubular ceramic and mica capacitors. 
Rated capacities will not change under voltage. 
Smaller size permits compact circuit designs. Greater 
mechanical strength assures rugged assemblies and 
lower costs in production line operations. Rated at 
1000 working volts, Type C DISCAPS are available 
for a wide range of applications and cost no more than 
ordinary 600 volt capacitors.

Whatever your ceramic capacitor problem, stand
ard or specialized, RMC engineers are prepared to 
solve it for you. Take advantage of a wealth of 
experience by writing today.

Books 
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Coming

The capacity of these condensers will not change under voltage.
These capacitors conform to the RTMA specification for Class 1 ceramic condensers.
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RMC

200
RMC 
470RMC

275
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560

RADIO MATERIALS CORPORATION
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, III.

SPECIFICATIONS
POWER FACTOR: Over 10 MMF less than .1 % at 1 mega

cycle. Under 10 MMF less than .2% at 1 megacycle.
WORKING VOLTAGE: 1000 V.D.C.
TEST VOLTAGE (FLASH): 1750 V.D.C.
CODING: Capacity, tolerance and TC stamped on disc
INSULATION: Durez phenolic-vacuum waxed
INITIAL LEAKAGE RESISTANCE; Guaranteed higher than 

7500 megohms
AFTER HUMIDITY LEAKAGE RESISTANCE: Guaranteed 

higher than 1000 megohms
LEADS: No. 22 tinned copper (.026 dia.)
TOLERANCES: ±5% ±10% ±20%

STRENGTHSTABILITY

Temperature Compensating

DISCAPS

5/16 Dia.

P-100 1- 3 MMF 4- 9 MMF 10- 20 MMF ___ _ _
NPO 2- 12 13- 27 28- 47 48- 62 MMF 63-100 MMF 101-150 MMF
N- 33 2- 12 13- 27 28- 47 48- 62 63-100 101-150
N- 75 2- 15 16- 27 28- 56 57- 68 69-110 111-150
N 150 2- 15 16- 30 31- 60 61- 75 76-140 141-150
N- 220 3- 15 16- 30 31- 75 76- 90 91-130 131-190
N- 330 3- 15 16- 30 31- 75 76-100 101-150 151-190
N- 470 3- 20 21- 40 41- 80 81-120 121-200 201-240
N- 750 5- 25 26- 56 57-150 151-180 181-3C0 301-350
N-1500 15- 50 51-100 101-200 201-250 251-330 331-560
N-2200 47- 75 76-120 121-200 201-275 276-470 471-560



TELE-TECH
t Electronic Industries

AUGUST, 1954

FRONT COVER: GOLDEN WEST COAST—This is the time of the year when the eyes of the electronic industries 
are focused on the Pacific Coast states with special interest, for it’s time for WESCON 1954. The amazing 
growth of the annual Western Electronic Show and Convention to be held Aug. 25-27 in Los Angeles is repre
sentative of the rapid development of the region's electronic industries. See pages 61, 64 and 65. The complete
Directory of West Coast Manufacturers is presented in Section Two of this issue. The Directory of West 
Reps and Distributors is on page 106.
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10 MHYS.

For product information,

quencies available lies between 60 cycles and 
50,000 cycles.
Base dimensions: 1*3/16 x 1-11/16

E ARE PROUD OF OUR RECORD AS A MOST
PROGRESSIVE FIRM IN THE ENGINEERING AND
MANUFACTURING OF FILTER NETWORKS AND

TO ACHIEVE THIS ENVIABLE POSITION WE
CONSTANTLY STRIVE FOR THE DEVELOPMENT
OF NEW AND BETTER PRODUCTS THAT WOULD
BEST SERVICE OUR CUSTOMER’S NEEDS

attenuation characteristics.

available in the new miniaturized version.

YONKERS 2. NEW YORK
CA3LE ADDRESS BUbMEU'
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between 2KC and 25KC. Maximum available
inductance 1 HY for lower end of frequency

RELATED COMPONENTS. ENGINEERS AND EN
GINEERING BUYERS AUTOMATICALLY THINK 
OF^BURNELL’lN RELATION TO FILTER DESIGN
PROBLEMS AS WELL AS PRODUCTION REQUIRE
MENTS FOR FILTERS OR TOROIDS

Most useful range between 15KC 
and 150KC, maximum inductance 500 MHYS at
the lower frequencies.

Most useful frequency range be« 
tween 40KC and 400KC. Available up to 100
MHYS with best optimum characteristics below

Recommended for 200KC to 1 meg-

In view of the large number of filters that are 
employed in telemetering equipment, the size 
of the filters is a major contributing factor to 
the size of the equipment. As the approximate 
volume of a set of twenty standard telemeter* 
ing band pass filters is 1500 cubic inches, even 
for ground based equipment this bulk can be 
objectionable. This is particularly true of mobile 
station. Our cognizance of this led to the devel* 
opment of a series of miniaturized filters that
necessitates practically no sacrifice of desired

The tremendous advantage of these new filters 
can be seen from the fact that a set of the same 
twenty filters would have a volume of less than
300 cubic inches representing a reduction by 
volume of 80%. Every telemetering filter now 
being supplied in the standard case is also

These are economical band pass filters designed 
to operate either from a triode plate or cathode 
follower to the grid of a tube. A voltage gain 
of ten or more can be provided depending upon 
the desired band width. Range of center fre*

■’ v,e inA“iry card on last

Stations on 
Air

Under Con. 
ihvdion (CP!

Shortly after these side band filters were intro
duced to the communications industry by Bur*
nell & Company, a new interest in side band
reception arose. Although other types of side
hand filters have been manufactured for some
time, their use was limited because of extremely
high cost, limited availability, and excessive
volume. In attempting to overcome all of these
disadvantages, our engineering staff concentra-
ted on the development of a set of filters which
would employ high quality toroids instead of
crystal elements previously employed in such
filters. As the effectiveness of a side band filter

Applications 
Rending

depends primarily upon how close the cut off frequency can be placed
to the carrier frequency (and still provide sufficient attenuation) it 
was necessary first to determine the optimum carrier frequency at which
the high Q of the toroids could permit a sharp enough rate of cut off

Statistic 
Fi

Anew v 
and operat 
munication 
Communic 
cently bee; 
Available 1 
uments W 
copy), the

and high enough attenuation to the opposite side band. It was for this
reason that a choice of the 25kc carrier was made.

Until quite recently toroidal band pass niters 
were not too practicable at frequencies beyond 
the I. F. range. However, since developing 
toroids with much higher Q at radio frequencies 
than hitherto obtainable, we have extended the 
range of our filters to as high as two and three 
megacycles. A number of these attenuation 
filters have been able to replace types formerly 
employing expensive crystal elements. An ad* 
ditional important factor is the great reduction 
in size over R. F. filters, usually constructed 
with air core or “iron slug” coils.

Write tor new and enlarged 16 page catalog I02A

ßuzutell & Ca.iOtdc.
Kontucfcy 
Liliana 
Kaine 
Karyland 
K«»athuteiii

Exclusive Manufacturers of Communications Network Components
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Broadcast Stations in U.S.

532Stations on
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830,100
790,100 
260,000
732,600

1,424,300

630,300 
101,600 
246,900 
968,800
955,500

479,210
75,110

197,710
337,350
389,720

180,100 
2,828,700 
1,294,700

826,700
662,400

280,470
107,570
102,020

2,809,640
196,790

354,110
278,770
67.970

588,650
1,109,610

546,500
3,102,200 

243,800 
554,600 
189,000

915,900 
2,412,800

207,600
108,500
919,100

132,320
2,276,640

217,720
194,410

17,890

2,023,500
900,000
587,400

1,306,300
197,700

381,190 
1,068,520

120,320 
25,930

510,970

Michigan 
Minnesota 
Mmissippl 
Miuouri 
Mentono

4,800,100 
1,056,400

161,200
2,517,800

692,300

Under Con- 
ilnidion (CPS)

Illinois
Indiana

kentucky 
•wisrana 
Moine 
Maryland 
Massachusetts

1,417,930 
437,020 
119,370 
677,160 

9.100

ELECTRONIC 
INDUSTRIES

% change 
from 1952

Hampshire 
Jersey 
Mexico

24,820 
1,862,390

799,700 
399,770
212,600

3,712,620 
395,960 

13,320
1,957,490 

312,040

177,410 
11,930
84,690

1,374,790 
43,770

AM 
2533

Connecticut
>'aware
Mid of Columbia
’■'onda
Georgia

Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota

STATE 
Aabama 
Miona 
Arkansas 
California 
Colorado

TOTAL
FAMILIES

427,300
60,600

162,600
1,568,100

202,000

Year 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953

TOTAL
FAMILIES

824,700
253,100
535,500 

4,029,500
456,100

New 
New 
New

Rate
1.22
2.88
3.39
3.58
3.81
3.90 
4.37 
4.53
4.61
5.33 
5 51
6.26 
6 45 
6 54
6.77 
6 92 
6 96
7.07
7.44

Washington 
West Virginia 
Wisconsin 
Wyoming 
U. S TOTAL

Value (Pounds) 
7,700,000 

10,250,000 
12,000,000 
12,000,000 
17,800,000 
22,200,000 
24,500,000 
25,800,000

Tennessee 
Texas 
Utah 
Vermont 
Virginia

STATE 
Nebraska 
Nevada

828,800
529,600

1,045,000
93,100

47,191,500

Industry 
Communications 
Electrical Equipment 
Automobile 
Aircraft Manufacturing 
Cement 
Steel 
Tobacco 
Chemical 
Rubber 
Shipbuilding 
Textile 
Mise. Manufacturing 
Storage & Warehousing 
Printing A Publishing 
Railroad Equipment 
Machinery 
Glass 
Sheet Metal 
ALL INDUSTRIES
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Electronic Industries Safer!
The following figures from the National Safety 
Council are based on the number of disabling 

injuries per 1,000,000 man-hours.-

f olio wing three principal parts: (a) 
General Tables—Telephone and 
Telegraph, (b) Telephone Carriers, 
(c) Domestic and International 
Telegraph Carriers. The financial 
and operating data is complete for 
the year 1952.

Dept, whose survey was completed Nov. 1, 1953. By the end of

265 VHF 1 „
125 UHF I C0"”" 

7 UHF Educ.
78 VHF I . ,.

114UHFl^°mm

24 UHF Educ.
1B7VHF(_ „
26 UHF 1

18 UHF Edur.

RADIO & TELEVISION RECEIVER 
______  PRODUCTION ______  
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Applications 182 
Fending

Statistics of Communications 
Industry in U.S.

A new volume containing financial 
and operating data relating to com
munication carriers subject to the 
Communications Act of 1934 has re
cently been completed at the FCC. 
Available through the Supt. of Doc
uments Wash., D.C. (50 cents per 
copy), the book is divided into the
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TELEVISION OWNERSHIP BY STATE
Several readers have requested TV set density figures. The compilation below has been made available through the CBS Television Research

British Radio Exports
Figures below have been made available in con
nection with the forthcoming British National 
Radio Show (Aug. 24-Sept. 4, 1954) at Earls 
Court, London, and show how the value of 
radio exports have grown during postwar years

Vjtléwskw SETS-
1950__________________



First 5KW engine-generator set built to
military stenderli ports specifications!

the new OMAN
5VB-4M

WINTERIZED MODEL

KU-TECH

The Onan Model 5VB-4M meets all specified test requirements for 
Military Type II, Class A engine-generator sets. It’s built to with
stand braking and dropping shocks, to resist high humidity, to start 
at extreme temperatures and to operate at all angles up to 15° 
from horizontal.

TELE-TECH & ELECTRONIC INDUSTRIES ■ August 1954

gas, gasoline ond

(The Onan VB engine it alto available separatela as a prime mover in thè military Class II, 10 H. P. basic site.)

Generator designed nr 1 '»tied in 
accordance with MIL-G-102U 
(CE) Engine qualifies to Mll-f. 
11275A, 10 HP Class, on stmt, 
ordizolion of high mortality ports

Equipped with engine heater and rugged 
sheet-metal housing to protect generating 
set against wind, rain and snow. Delivers 
full rated output ul ambient temperatures 
from +125° to — 65° F. Weight 500 lbs

GENERATOR DESIGNED 
TO MIL-G-10228 (CE)

in all standard voltages 
Diesel-driven models.

Specially designed direct-connected gen
erator supplies multiple voltages (1 and 
3-Phase) with voltage regulation within 
a total band width of 4%. A single rotary 
switch selects the required voltage and 
phase. Rated at 5KW with 60-cycle out
put, this model is also available with 
D.C. output, up to 71/2 KW in standard 
voltages.

Splash-proof generator is unusually ac
cessible for inspection and adjustment. 
Equipped with all essential instruments 
conveniently located and protected from 
the weather.

OTHER ONAN GENERATING EQUIPMENT
Onan designs ond builds engine and motor-generator 
sets including 400-cycle models for specialized elec
tronic applications in military aircraft, communi
cations, and commercial use. Onan Electric Plants in 
regular production range from 400 to 55,000 watts

After 1,000 hours of operation with full rated load, and under test 
conditions of 107° F. and 5,000-foot altitude, the Model 5VB delivers 
more than 150% of rated output at rated voltage, frequency and power 
factor.

The skid-mounted set has an actual dry weight of 445 pounds and 
requires 25 % less space than many conventional units. Design of the 
suction air-cooling system allows the generator set to bo “buried” 
within a large piece of equipment in space only slightly larger than 
actual generator-set dimensions.

Prime mover on the 5VB is a new Onan high-compression, over
head-valve, two-cylinder, V-type gasoline engine delivering 19 H.P. 
(with accessories) at 3600 R.P.M. It is equipped for manual starting 
using integral, self-winding rope starter. Electric starting can also be 
provided.

Designed specially for field service as a source of power for com
munications, lighting and operating motor-driven equipment, the 
Onan-5VB combines the portability, rugged construction and depend
able performance demanded in military service, with the all-important 
advantage of being built with military standard parts.



Famous Kings 
in Historq
FERDINAND V, 1452-1516, wan the Spanish Kin« 
of Castile and Leon. As Ferdinand II he was also 
Kin« of Ara«on. His policies, though severe, 
founded Spain’s imperial greatness. He married 
Isabella of Castile. King Ferdinand is best-known 
to Americans because he and the Queen aided 
Christopher Columbus in his famed voyages of dis
covery.

In the field of electronics, industries all over America have discovered that 
they can always depend upon Kings Connectors for both standard and 
special applications. Because of the highest standards of manufacture, plus 
long experience, the Kings organization can meet your own specific con
nector requirements, whatever they may be. You’ll be glad you called on 
Kings first.

UG-274/U
UG-306/U

UG-290/U
UG-88/U

F A M OUS K

BNC SERIES

CODING
KY.
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Does your servo system
end up like this?

Of course, you’ve never bought an automobile in pieces
picking up a bumper here, a carburetor there, a clutch some-
where else. Even if you could arrive at the appearance and
performance of a finished car, chances are it would require
countless hours of work and a factory-full of fabricating
equipment to integrate the odd sized parts.

Surprising, then, how many companies build servo systems
iust this way. Buying parts from different manufacturers

putting them together and hoping for an ideal system.
Either the final result is far below potential efficiency, or the
time, labor, machinery, and materials wasted in trying to

fit the components together boosts the cost astronomically.
Experience proves that complete assemblies of Transicoil

components not only assure improved system performance
but actually cost less than the total purchase price of the
individual components acquired from several sources.

If you are now purchasing servo components from several
manufacturers, a serious talk with Transicoil will pay you
dividends in lower costs and a better system. But if you
require only one component, you can be sure of optimum
performance from the Transicoil units you specify.
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edited for top-level engineers and execu-
tives throughout the electronic industries. 
It gives the busy engineering executive 
authoritative information and interpretation 
of the latest developments and new products 
with emphasis on subjects of engineering
import and Special attention is

N

Miniature Motor and Gear Motor, Generator, and 
Control Motors Train Assemblies Gear Train 

Combinations

6 For product information, use inquiry card on last page.

broadcasting,
mentation, telemetering, computing.

equipment including

receivers,

in commercial, municipal, avi-
a»!on and government service'.

—Broadcasting, video ond audio recora
ing, records, audio and sound sys’ems,
m-'iion picture production.

—Military,
tronic computing

and
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As We Go To Press...
Variable Toroids 
Now Available New Computation Center

A new series of “Rotoroids”— 
variable toriodal inductors—provide 
a continuous three-to-one maxi- 
mum-to-minimum inductance range 
with 180° shaft rotation. These her
metically sealed units are permea
bility tuned, and require no de 
saturating current. The choice of 
nominal inductance is virtually 
unlimited.

The manufacturer, Burnell & Co., 
45 Warburton Ave., Yonkers, N.Y., 
reports that the presently available 
Rotoroids are electrically equiva
lent to standard toroids made by 
the company. The firm also reveals 
that two miniature Rotoroids will 
be placed in production within a 
month. Typical Rotoroid applica
tions include tunable audio oscilla
tors, variable impedance devices, 
servo systems, variable phase shift 
networks, adjustable filters, elec
trochemical controls, and telemeter
ing devices.

CBS Announces New 
Color TV Picture Tube

CBS made its bid for leadership 
in the color tube race recently with 
the unveiling of a 19-in. direct- 
viewing, all glass, color television 
picture tube. The new tube, desig
nated the CBS-Colortron “205,” 
from the square-in. area of its 
viewing surface, is said to provide 
a picture approaching the size of 
the conventional 21-in. b&w tube.

Structurally, the tube employs a 
curved shadow mask and tricolor
Charles F. Stromeyer, CBS-Hytron president, 
demonstrates new color TV tube. (I to r) face 
plat« with phosphor dot screen, shadow mask, 
|l«$ funnel, and three-beam electron gun

TURE

The analog computation center 
opened recently near Princeton, 
N.J., by Electronic Associates Inc. 
meets the demand for a headquar
ters where members of industry can 
solve their problems in management 
operations control, dynamic systems 
analysis, applications engineering 
and simulation. The center provides 
a staff of scientists available for 
problem analysis as well as equip
ment, which may be rented on an 
hourly, weekly, or monthly basis 
for problem solution.

Analog computation center opened by Electronic Associates provides facilities for small companies un
able to afford computers of their own. Complete problem patch panels are preset and Inserted

screen originated by CBS-Hytron, 
with a three-beam electron gun de
signed for electromagnetic converg
ence. More accurate convergence is 
said to result from electromagnetic 
as opposed to electrostatic means.

The additional screen area has 
been gained by positioning the three 
supports for the shadow mask above 
and below the desired screen area. 
The sides of the mask and screen 
are thus left free of interference.

The tricolor screen is printed 
directly on the face of the tube, eli
minating “pincushioning,” or bowing 
inward of the four sides of the 
picture.

Production plans are aimed at 
10,000 tubes per month by late 
September.

See p. 134 for details.

In announcing the opening, Lloyd 
F. Christianson, pres, of Electronic 
Associates Inc. pointed out that 
now, for the first time, computation 
facilities are available to the smallei' 
companies unable to afford comput
ers of their own.

For each problem, the Center as
signs the necessary scientists, engi
neers or mathematicians experi
enced in the use and applications of 
analog computers. At the conclu
sion, a comprehensive report, with 
specific recommendations, is made.

RCA to Produce Ferrites
The Tube Div. of RCA has an

nounced its first commercial ferrite 
cores. It will also custom produce 
ferrites to manufacturers’ specs. 
Production at the Camden, N. J., 
plant will be supplemented by a 
new plant in Findlay, Ohio.

New G.E. Organizations
In line with the company’s de

centralization program, G. E. has 
announced the formation of two new 
organizations, a Meter Dept, and an 
Instrument Dept. Headquarters for 
the Meter Dept, will be in Somers
worth, N. H. The Instrument Dept, 
will remain at Lynn, Mass.
MORE NEWS
on page 14
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( Continued)

Air Force Flying Lab Detects Missiles

ÏEQUENCY 
UNIT

Dual-Purpose Portable
Raytheon Mfg, Waltham.

System for spotting enemy aircraft uses spectrum scanner to detect radiation

their THECAS

nee

RADIOACTIVE

has been obtained.

me

is obtained by an ad-The ant

UGIONAI

nU-TECITELE-TECH

Fair mariner adjusts knob-shaped direc
tional antenna to find direction of station

Small lead chambers, shown here at El-Tronics, 
Inc., Phila., weigh 130 lbs. each, are used to 
transport radium. Keeping them presentable for 
repeated shipments is simplified by using Krylon

was an

MORE NEWS 
on page 16
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New electronic equipment ca
pable of detecting and analyzing 
energy radiating from any missile in 
flight has been delivered to the Air 
Force by Servo Corp, of America.

Mass, has announced a new port
able radio, the GM 114A, which 
doubles as a marine direction finder
to help boatsmen determine 
positions at sea.

justable, knob-like antenna which 
projects 2-in. above the case.

The radio covers the commercial 
broadcast band, the 1700-3400 kc 
“Marine” band, and the 200-415 kc 
“beacon” band. A cheaper 2-band 
model is also available.

nounced by A. Prose Walker, man
ager of engineering for the NARTB.

In citing the great economic mer
its. Walker pointed out that one sta
tion had realized savings in salary 
and overhead within 90 days after 
the installation of remote control. 
It was estimated that the equipment 
had paid for itself within seven 
months.

As to the reliability of remote 
control equipment, actual case his
tories of stations using such equip
ment showed that breakdowns were 
even less frequent than when the 
transmitters were attended

Commenting on the practical lim
its of remote control, Walker fore-

Remote Control Seen 
For High Power Stations

The National Association of Radio 
and Television Broadcasters will 
petition the FCC to extend remote 
control to high power and direc
tional stations after sufficient data

saw remote operation of even the 
highest-powered broadcast trans
mitters within a short time. A plan 
for such operation is now being 
drawn up by the NARTB for sub
mission to the FCC.

The stratospheric lab employs a 
double monochromator which splits 
black light. System has advantage 
over radar because it can not be 
detected by enemy

cor 
cor 
rac

DuMont West Coast Depot
The Cathode-Ray Tube Div. of 

Allen B. DuMont Labs, plans to 
open new sales, service and ware
house facilities at 2545 S. Yates Ave., 
Los Angeles, effective Sept. 1. In 
the interim headquarters will be at 
1235 E Olympic Blvd., Los Angeles.

Four New TV Stations 
Join Bell Network

The Long Lines Dept, of A.T.&T. 
reports that WISH-TV, Indianapo
lis, Ind.; KCBD-TV and KDUB- 
TV, Lubbock, Texas, and WDBO- 
TV, Orlando, Florida have been 
connected to the nationwide TV fa
cilities of the Bell system.

With the addition of these four 
stations, network TV programs now 
reach 301 stations in 191 cities in 
the U.S.

Transistorized Power Line 
Carrier Developed

A completely transistorized power 
line carrier is being tested on Po
tomac Edison’s Marlowe-Frederick 
line by engineers of the Westing
house Electric Corp. The operational 
tests started last year are expected 
to correlate field results with exten
sive laboratory tests already com
pleted.

The equipment under test is de
signed for telegraphic functions, 
such as relaying and telemetering 
The transmitter consists of a master 
oscillator, buffer amplifier, and out
put amplifier; the receiver has high- 
frequency amplifier, detector, and 
relay-operating stages. Both point
contact and junction transistors are 
used.
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COMPLETE GPL-WICKES COLOR TV SIGNAL GENERATING 
AND TEST EQUIPMENT FOR:

TELECASTING • RESEARCH • PRODUCTION • EDUCATIONAL

The GPL-Wickes equipment available 
for prompt delivery includes:

GPL now distributes color television operating and test
ing equipment designed and manufactured by Wickes 
Engineering and Construction Company, well known pio
neers and specialists in this field.

The GPL-Wickes equipment is designed for strict ad
herence to the requirements of NTSC systems and for 
convenience in practical use. A careful program of quality 
control and final testing in the Wickes plant insures accu
racy and reliability for research, testing, or on-the-air uses.

This equipment compliments the GPL line of mono
chrome television equipment which has become known 
for its advanced design and high standards of per
formance.

COLOR CONSULTATION SERVICE
GPL engineers will be glad to assist in determining your require

ments. Color equipment is available in complete packages for 
station conversion or individual units to meet your requirements, 
with early delivery.

SPECIFICATIONS ON REQUEST: Write, wire or phone for specification sheets 
and prices.

INTERLACE SIGNAL GENERATOR 
COLOR BAR GENERATORS 
COLOR CODER 
CONVERGENCE DOT GENERATOR 
MULTI-BURST GENERATOR 
AMPLITUDE LINEARITY TESTER 
VIDEO DISTRIBUTION AMPLIFIERS 
PULSE DISTRIBUTION AMPLIFIER 
REGULATED POWER SUPPLYS 
VECTOR DISPLAY EQUIPMENT 
ENVELOPE DELAY TRACER 
COLOR VIDEO MONITOR 
PHASE CORRECTION NETWORKS 
CROSSOVER FILTER

General Precision Laboratory
INCORPORATED
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COMING EVENTS

New magnetic deflection yoke for 19-in., 3-gun 
color TV tubes introduced by General Instru
ment's F. W. Sickles Div. is held by company's 
vice-president, Edgar Messing. High efficiency 
and close convergence are prime features

As We Go to Press . . . .

Tape gun speeds electrical harness wrapping

a capacity of 36-yds. in the circular 
magazine. A slender, curved tip 
serves as a needle to thread the 
tape around wires on a cable layout 
board or in spots difficult to reach.

NEW COLOR YOKE

New Gudeman Lab
The Gudeman Co. has opened 

new lab and production facilities at 
9200 Exposition Blvd., Los Angeles 
34, Calif., under the direction of 
Donald H. Allen, to produce pulse 
transformers and delay lines.

Oct 13-17.—1954 Annual Convention, 
Audio Engineering Society. Hotel 
New Yorker, N. Y.

Oct 18-20—RETMA Radio Fall Meet
ing, Hotel Syracuse, Syracuse, N. Y.

Oct 18-22—42nd National Safety Con
gress and Exposition, Conrad Hilton, 
Congress, Morrison and La SaHe Ho
tels, Chicago, Hl.

ACM: Assoc, for Computing Machines.
AES: Audio Engineering Society. .

.AIEE: American Institute of Electricaal Engineers.
IRE: Institute of Radio Engineers.
ISA: Instrument Society of America.
NACE: National Assoc. Corrosion Engineers.
NARTB: National Assoc, of Radio and TV Broad-

RETMA: Radio-Electronics-TV Manufacturers

RTCM: Radio Technical Commission for Marine 
Services

URSI: International Scientific Radio Union
WCEMA: West Coast Electronics Manufacturer’s 

Association
WESCON: Western Electronics Show & Convention.

Nameplate Firm Opens 
California Office

E. T. Turney, Jr., President of 
North Shore Nameplate Co., Bay
side, N. Y., has announced the estab
lishment of the West Coast Name
plate Co., 418 W. Los Feliz Rd., 
Glendale 4, Calif., under the direc
tion of C. V. Wilgus.

New West Coast Firm
Electro-Instruments, Box S, Old 

San Diego Sta., San Diego 10, Calif , 
has been formed, reports President 
Jonathan Edwards. Plant at 3796 
Rosecrans will make digital volt
meters and data processors.

TELE-TECH & ELECTRONIC INDUSTRIES • August 1954

MORE NEWS 
on page 32

Taping Gun Speeds 
Harness Wrapping

Electrical harness wrapping can 
be speeded up from 2 to 10 times, 
using plastic tape dispensed by a 
new taping gun marketed by Min
nesota Mining and Mfg. Co., St. 
Paul, Minn.

Weighing less than 20 oz. the 
“Scotch” taping gun, model E-2, has

Aug. 25-27—Western Electronic Show 
and Convention. Los Angeles and 
San Francisco IRE sections and 
WCEMA sponsored. (Show) Pan
Pacific Auditorium, Los Angeles. 
(Convention Hq.) Ambassador Hotel, 
Los Angeles, Calif.

Aug. 25-Sept. 4—National Radio Show, 
Earls Court, London. (Preview for 
overseas guests on Aug. 24)

September—First International Scien
tific Radio Union, Amsterdam, Hol
land.

Sept 1-16—Golden Jubilee Meeting of 
tiie International Electrotechnical 
Commission, University of Pennsyl
vania, Philadelphia, Pa.

Sept 5-9—International Frankfort
Fair, Frankfort, Germany.

Sept 13-24—International Instrument 
Congress and Exposition. Commercial 
Museum and Convention Hall, Phila
delphia, Pa.

Sept 15-17—IRE-MIT Symposium on 
the Information Theory, co-sponsored 
by the AIEE and URSI, Massachu
setts Institute of Technology, Cam
bridge, Mass.

Sept 15-21—ISA First International In
strument Exposition, Convention Hall, 
Philadelphia, Pa.

Sept 16-18—Joint Electron Tube Engi
neering Council General Confer
ence, Chalfont-Haddon Hall, Atlantic 
City, N. J.

Sept 28-30—1954 National Packaging 
and Materials Handling Competition, 
sponsored by the Soc. of Industrial 
Packaging and Materials Handling 
Engineers. Chicago Coliseum, Chi
cago, Hl. ,

Sept 30-Oct 2—High Fidelity Show, 
International Sight and Sound Expo
sition, Inc., Palmer House, Chicago.

Oct 4-6—Tenth Annual National Elec
tronics Conference, Hotel Sherman, 
Chicago, Hl.

Oct 11-15—AIEE Fall General Meet
ing, Morrison Hotel, Chicago, Hl.

Oct 13-15—Joint Meeting of RTCM 
and IRE Professional Gp. on Com
munications Systems. Somerset Hotel, 
Boston, Mass.

Oct 21-23—8th New England Confer
ence of the American Soc. for Qual 
ity Control. Ten Eyck Hotel, Albany, 
N. Y.

Oct 26-28—2nd National Conference 
on Tube Techniques, sponsored by 
the Working Group on Tube Tech
niques of the Dept, of Defense. West
ern Union Auditorium, 60 Hudson St, 
N. Y. C.

Oct. 27-30—30th National Convention 
of the National Assoc of Education 
Broadcasters. Hotel Biltmore, New 
York.

Nov. 4-5—East Coast Conference on 
Airborne and Navigational Electron
ics, sponsored by the Baltimore sec
tion of IRE and IRE Professional 
Group on Aeronautical and Naviga
tional Electronics. Sheraton-Belve
dere Hotel, Baltimore, Md.

Nov. 10-11—AIEE Conference on Elec
tronic Instrumentation and Nucleon
ics in Medicine, Morrison Hotel, Chi
cago, Hl.

Nov. 10-12—18th Annual Time and Mo
tion Study and Management Clinic, 
sponsored by the Industrial Manage- 
Society. Sherman Hotel, Chicago, DI.

Nov. 12-13—National Symposium on 
Quality Control Methods in Elec
tronics, sponsored by the Professional 
Group on Quality Control of IRE 
and Electronic Technical Comm, of 
the American Soc. for Quality Con
trol. Hotel Statler, New York.

Nov. 18-19—6th Annual Electronics 
Conference, sponsored by the Kansas 
City Section of IRE, Hotel President, 
Kansas City, Mo.

Nov. 21-22—Automatic Control Equip
ment Exhibition. Waldorf-Astoria 
Hotel, N. Y. C.

Nov. 29-Dec. 4—First International Au
tomation Exposition, 242nd Coast 
Artillery Armory, New York, N. Y.

Dec. 8-10—4th Annual Eastern Joint 
Computer Conference and Exhibi
tion, jointly sponsored by the AIEE. 
IRE, and ACM. Bellevue-Stratford 
Hotel, Phila. Pa.
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Check

TRANSISTOR
APPLICATIONS
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Is there an application here that is 
significant to your operation or product design? 
If so, our Transistor Application Engineers are 
ready to confer with you.

Hydro-Aire is manufacturing point-contact and 
junction Transistors to the very high standards of 
quality control for which all Hydro-Aire products 
have become famous. In addition, it is an essential 
part of the program to explore with energy and 
imagination the ever-widening field of new uses 
constantly opening up for Transistors. This is 
why it is in your interests to keep in touch with us, 
so that you will benefit from our work both in 
current applications and applications that will be 
developing in the coming months.
PLEASE WRITE ON YOUR COMPANY LETTERHEAD:



Washington, D. C. announci

Burroughs

PULSE equipment

your own system

IN MINUTES

ELECTRONIC INSTRUMENTS DIVISION

FIRST IN PULSE HANDLING EQUIPMENT

For product information, utr inquiry card on last page

you assemble

Electronic thermometer take« reading in J It 
S seconds. Unit employs thermistor in If
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an electronic thermometer for clinil 
cal use manufactured by the Burl 
ling ton Instrument Co., Burlington/ 
Iowa. This new instrument is in
tended to replace the familiar glass 
stem mercury filled thermometer in 
use for the last 86 years.

The ‘'Swiftem’’ thermometer con
sists of three parts. First is a small

Just by connecting standard cables 
between Burroughs Pulse Control 
units, you can assemble virtually 
any pulse system you want.

Suppose you need a complex 
pulse sequence for testing. The 
basic units required to make up the 
system can be ordered from 
Burroughs—and delivered from 
stock. Connect them together, and 
there's your system. You’ve saved 
time-consuming "breadboard” 
engineering, equipment cost, and 
delay on your primary project. 
What’s more, your Burroughs Pulse 
Equipment can be used over and over 
again on different, future projects.

To meet the growing need for

versatile pulse control systems, 
Burroughs offers a whole family of 
matched pulse handling units: pulse 
generators, coincidence detectors, 
flip-flops, gating circuits, etc. Dur
ing the past four years, this equip
ment has been in use by such 
prominent organizations as MIT, 
Consolidated Engineering Corp., 
Wayne University, Stanford 
Research Institute, and many others.

Let us help you get started quicker 
on pending engineering work. Write 
us a letter outlining briefly your 
pulse system requirements. Dept. 
2-H, Electronic Instruments 
Division, Burroughs Corp., 1209 
Vine St., Philadelphia 7, Pa.

tapered stainless steel tube which is I 
applied to the patient just as if it 
were the conventional glass ther
mometer. In place of a mercury I 
filled tip as in the glass thermo
meter, the stainless steel tube has 
in its tip a very small piece of mate
rial -whose electrical resistance 
changes rapidly with changes in 
temperature. This stainless steel 
tube called a probe is plugged into 
a miniature soscket such as is used 
in hearing aids. A. thin, flexible 
electrical cord is the second impor
tant element and the third is the 
indicating instrument itself, to 
which the electrical cord is con
nected. The instrument is housed 
in a molded plastic case and is 
about the size of a photographic ex
posure meter. The instrument is 
calibrated in degrees Fahrenheit 
the same as the glass thermometer.

The remarkable speed of 3 to 5 
seconds to obtain a reading with the 
Swiftem coupled with high accu
racy contrasts sharply with the 
minimum of three minutes requi 
with a mercury thermometer and 
less accuracy. To the busy physician 
this means he can save from 30 to 
90 minutes a day.

As We Go to Press.. 
Electronic Thermometer 
For Clinical Use

The Surgeon General’s Office

urrouphs
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hand, a cheap, poorly balanced baseball is useless

WORLD’S LARGEST MANUFACTURER OF PRECISION RECORDING EQUIPMENT AND DISCS

Export Division! 
Canadian Division:

25 Warren Street, New York 7, N Y.
Walter P. Downs, Dominion Square Bldg., Montreal

recording disc can spell doom for any professional recording job.

In recording, the risk is removed when you choose presto. 
For here is a disc made with the same care and perfection that go 
into the world’s finest recording equipment. Produced in the 
world’s most modern disc manufacturing plant, presto Green, 
White, Orange and Brown label discs are outstanding in quality, 
unbeatable in performance.

Whether you’re recording one program, or an entire series, 
you’re always on the winning side with presto discs. .«»«mm

You can’t play baseb; 
balls provide aft adeqi

ordine discs... nor. 
» for recording.

RECORDING CORPORATION

PARAMUS, NEW JERSEY



Minimum Size

measured

ohm. 8%' 53/4". 8 lbs. Price: $175.

Shallcross
TUE-TECH

HUMIDITY may
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LIGHTING terminology used in TV 
studios is being standardized in a 
new glossary under preparation by 
the SMPTE. Equipment and instru
mentation are next on the standard
ization list. Station participation in 
this program is being solicited by 
H. M. Gurin, TV Studio Lighting 
Committee, SMPTE, 55 W. 42 St, 
New York 36, N.Y.

SCHOOL CHILDREN watch TV 
about 20 hours per week, but 8? 
of them report that video programs 
do not interfere with their home
work, according to a report, “Tele
vision and Youth,” prepared by 
Prof. T. C. Battin of the Univ, d 
Florida, and made available by 
NARTB.

COMMERCIAL TV has been ap
proved by the British House oi 
Commons, and is expected to be cm 
the air next year. The Labor Part, 
opposition warns that if it is re
turned to office it may modify or 
abandon the whole project.

WHEATSTONE—FAULT LOCATION BRIDGE No. 6100: 
A 5-dial field model. Locates grounds, crosses, 
W , opens, and shorts by Murray, Varley, Hilborn, 
«/ or Fisher Loop and Capacitance tests. Range: 1 
▼ / to 1,011,000 ohms. Accuracy: ± 0.1%, + 0.01

quickly and accurately by means of 
a new hygrometer developed by 
Arthur D. Little, Inc., for the Signal 
Corps. It consists of a polystyrene 
strip coated with carbon powder in 
a water-sensitive binder. The binder 
absorbs water when air is moist, 
forcing the carbon particles apart 
and causing a greater measured re
sistance. Time lag is less than a sec
ond.

“JIGGERS. THE BOSS” light in a 
new intercom system made by the 
DuKane Corp, insures employee 
privacy. It is integrated with an “ex
ecutive priority” device which per
mits the top man to over-ride or 

(Continued on page 44)

KELVIN-WHEATSTONE BRIDGE No. 638-R: Shallcross 
has pioneered this compact combination of two 

/ bridges in one. Range: 0.001 to 11,110,000 
y ohms. Accuracy: ± 0.3% — 1 to 111,100 ohms. 

12’/2" x 10’/2" x 6 ¥4". 9 lbs. Price: $260.
WHEATSTONE-LIMIT BRIDGE No. 6320: Combines 

5-dial Wheatstone and Percent-Limit features. 
Range: 0.1 to 111,110,000 ohms. Accuracy— 
Ratio resistors: ±.01%, Rheostat: ±(.01% to 
.05% + .005 ohms). 15%" x W x 5’/?- 15 
lbs. Price: $700.

SEPTEMBER is “Sight-Saving 
Month,” and the Society for the 
Prevention of Blindness grimly re
minds us that 27.000 more Americans 
will become blind this year—half 
of them needlessly. Although we’re 
a month ahead of schedule, it may 
not be too early to write to the so
ciety at 1790 Broadway, New York 
19, N.Y. for their folder, “Your 
Wonderful Eyes.”

There’s a Shallcross Bridge for measuring 
resistance to any desired precision—indoors or 
out. Field models have aluminum cases with 
controls easily adjustable even with a gloved 
hand. Models for lab, production, and school 
use feature high readability and simple 
operation—even for unskilled users.

Accuracy, Stability, and Ruggedness—unsur
passed in any instrument of comparable price.

Selections from the complete Shallcross line 
are described below. Additional specifications 
on these, and many other types, are available 
from SHALLCROSS MFG. CO., 518 Pusey Ave., 
Collingdale, Pa.

TELE-TIPS

Precision 
WHEATSTONE 
BRIDGES



advance-designed yesterday

1 "IF

SPECIAL-PURPOSE
TUBES

industry-wide 
use today!

AMPLIFIERS • REGULATORS • INERT GAS 
AND MERCURY RECTIFIERS • MERCURY, 
INERT GAS AND HYDROGEN THYRATRONS

CHATHAM • 3B28 RECTIFIER

Rugged half-wave Xenon filled 
rectifier. Operates in any posi
tion. Ambient temperature 
range —75" to 4-90°C. In
verse peak «node voltage 
10,000, overage current .25 
amps. Filament 2.5v., 5 amp.

4B32 RECTIFIER

Ruggedly built, half-wave 
Xenon filled rectifier. Ambient 
temperature range —75° to 
+ 90°C. Inverse peak anode 
voltage 10,000, average anode 
current 1.25 amp. Filament 5v., 
7.5 amp.

• VC-1258 MINIATURE 
HYDROGEN THYRATRON 

for pulse generation. Handles 
10 kw peak pulse power.

6394

• 6336 TWIN TRIODE

for voltage regulation. Features 
high plate dissipation, hard 
glass envelope.

STANDARD TYPES DIRECT FROM STOCK
PLUS SPECIAL DESIGNS BUILT TO REQUIREMENTS

Chatham specializes in the development of general and 
special purpose tubes for both electronic and industrial 
applications. Many of the tubes originally developed by 
Chatham to fill a specialized need, now number among the 
most widely used tubes in the industry. For complete infor
mation on Chatham tubes — either stock items or types built 

to your requirements—call or write today.

■ 6394 TWIN TRIODE
Similar to 6336 except 26.5 
volt heater instead of 6.3 volt 
heater.

• 5594 XENON THYRATRON
Operates over wide ambient 
temperature range — 55°C to 
+ 90°C.

CHATHAM ELECTRONICS CORP
Executive and General Offices: LIVINGSTON. NEW JERSEY 
Plants and Laboratories: NEWARK and LIVINGSTON, NEW JERSEY
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AUTOMATION!

to t

IS 1

Foundation

ELECTRONIC EQUIPMENT

kle-techTELE-TECH

Clippard Miniature Pneumatic Cylinders, for 
example, are so small they can be jig mounted 
on IV centers, making them ideal for activating 
electrical contacts, valves or small work holding 
or feeding fixtures. In test operations (see jig illus
tration at right) they actually give an operator extra 
hands to work with thru use of a foot pedal air valve.

Write for catalogue sheets describing these ver
satile new “helping hands” to automation, and lit
erature showing how others are using them to pro
duce higher quality products at lower cost, today!

Here are three unusual “helping hands” which will 
enable you to reduce many of your present production 
and control operations to push-button simplicity. Be
cause of their versatility, they will fire your imagina
tion—suggest challenging new ways to manufacture 
better products faster, at lower cost.

If your manufacturing process involves the test
ing, sorting, grading or matching of resistors, the 
Clippard P. R. 5 Automatic Resistance Comparator 
will pay for itself very quickly, permitting you to 
compare unknown resistors with a standard resistor 
simply by touching them across two terminals. Work 
can be handled either by unskilled operator or auto
matic production set-up.

The Clippard P. C. 4 Automatic Capacitance Com
parator is a companion instrument permitting you 
to accurately check, grade, sort or match up to 
8000 condensers of any type (10 mmfd to 1000 mfd) 
in one day. Either unskilled labor or automatic 
set-ups can be used.

evaluate electron

SOUND BOX only 6x6x6 in. has 
been developed by Armour Research

WEATHER plays a vital role in the 
degradation of plastic materials. 
Monsanto scientists conclude that 
styrene is strongly affected by sun
light, and that weather resistance is 
significantly improved by the addi
tion of pigment. Phenolic compound 
shows very little change in strength 
and electrical properties in semi
tropical weather—if it is aged in a 
hot dry climate.

P. C. 4 AUTOMATIC CAPACITANCE 
COMPARATOR grades, sorts, 
checks or matches all types of 
condensers (10 mmfd to 1OOO 
mfd) at production speeds with 
laboratory accuracy. Requires 
nu accessories other than the 
standard capacitor against 
which unknowns are to be com
pared.INSTRUMENT LABORATORY, INC.

7390 Coltrain Rood, Onrinnari 24, Ohio

MANUFACTURERS OF R.F. COILS AND
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“THE ‘FREEZE’ reserved to two 
networks the almost exclusive right 
to broadcast in all but 12 of the 63 
markets which had television serv
ice. It meant that the two other net
works did not have and have not 
had since the fall of 1948 more than 
a ghost of an opportunity . . .’’—Dr. 
ADen B. DuMont before U.S. Senate 
Subcommittee on Communications

P. R. S AUTOMATIC RESISTANCE 
COMPARATOR permits unskilled 
operator or automatic set-up to 
test, grade, sort or match as 
many resistors a minute as can 
be touched across two front 
terminals. Range 1OO ohms to 
100 megohms. Three scales of 
deviation from your standard: 
—5% to 4 5%, —25% to 4-30% 
cr—50% to+100%.

GENTLEMEN, PLEASE! Engineer
ing authors help to further technical 
progress when they write an inform
ative article on their developments. 
They also build a professional repu
tation. But more harm than good is 
done when classified material is in
advertently included. So for the 
benefit of all concerned, contributors 
to scientific periodicals should make 
sure that an authorized security 
officer clears the article before it is 
submitted. This precaution can save 
an otherwise innocent neck.

tubes and other components subject 
to vibrational and acoustical dis
turbances in airborne equipment. 
Operating as a reverberant chamber, 
150 db sound levels may be produced 
with only a modest power input. As 
a source for this jet engine sound 
level, a random noise generator and 
audio oscillator are employed.

{Continued from page 38) 
suspend busy connections at his dis
cretion. The system is reportedly 
eavesdrop-proof, and the signal light 
indicates when the boss has used his 
priority key. The designers consider 
the light something of an electronic 
substitute for the old-fashioned of
fice boy who, in a more unhurried 
era, could be relied upon for a sotto 
voce, “Jiggers, the Boss!”

Clippard MINIATURE PNEUMATIC 
CYLINDERS (No. MAC 38), are 
shown above in a typical test jig 
set-up activating electrical con
tacts. Size of cylinders overall is 
2ft*" x ft*' dia., stroke %" maxi
mum, spring return piston. Op
erates on as little as 12 pounds 
air pressure.
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For "Trouble-Free” ; 

Electrical Protections

You can rely 

on BUSS FUSES!
Accuracy and dependability are built in every BUSS fuse at-the 

factory and will be there no matter when the fuse is called upon 
to operate.

For every BUSS fuse normally used by the Electronic Industries 
is tested in a sensitive electronic device that rejects any fuse 
that is not properly constructed, correctly calibrated and right 
in all physical dimensions.

Proper construction prevents poor contact heating, correct 
calibration makes certain that the fuse will carry its rated current.

This insistence on perfection results in quality, 'trouble-free* 
fuses. That’s why manufacturers and service organizations rely
on BUSS fuses for dependable .electrical protection 
under all service conditions.

If at any time you have an electrical protection 
problem, let BUSS save you engineering time. At your 
service arc the facilities of the world’s largest fuse 
research laboratory and its staff of engineers ready 
to help you select the right fuse or fuse mounting . .. 
and if possible, one already available from local 
wholesalers’ stocks.

For Mare Information • Mai! this Coupon

■ BUSSMANN Mfg. Co. 
I (Division of McGraw Electric Co.)
■ Uni versit v at Jefferson. St. Louis 7. Mo.
■ Please send me bulletin SFB containing facts on
■ BUSS small dimension fuses and fuse holders.■
■ Name

J Title_____________________________________________________________

J Company 

| A ddrets__________________________________________________________

Cstv «fc Zone_________________________________ Slate________ TT854



LETTERS

Your West Coast Distributor is

BING CROSBY
ENTERPRISES

Representing

and

MINNESOTA MINING
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R. E Keiluhn
Allied Manufacturing Corp.
605-07 61st Street
West New York, N. J.
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Editors, Tele-Tech;
I have read your recent tditonall 

“Feai- of the Unknown” with much! 
interest. >

Undoubtedly, had it been possible I 
in the early stages of development! 
for the major picture tube manufac-1 
turers to get together and pool their I 
joint knowledge with a view to de-1 
veloping a single standardized color I 
tube, this would probably have re-1 
suited in considerable saving in re-1 
search expense and might even have I 
developed the ultimate color tube I 
or at least a satisfactory color tube I 
sooner.

However, at this stage of the I 
game this does not seem to be pos
sible. The various major manufac- I 
turers are too deeply involved go- I 
ing down paths of their own for I 
them to be willing to pool their 
knowledge with others. However, 
by accident perhaps the equivalent | 
of what you suggest may actually 
still happen.

What I mean is this: One of the 
various color tubes now under de
velopment—and I do not mean any 
particular one—because I wouldn't 
know which one it would be as yet 
—will undoubtedly before many 
months stick its head out in front 
of the pack. Whichever one it is, it 
will have to be one that can be 
manufactured in quantity on auto
matic machinery at a reasonable 
cost—and a reasonable cost is get
ting more and more to mean sub
stantially under $100.

Don G. Mitchell 
Chairman of the Board 

Sylvania Elec. Prods. Inc.
1740 Broadway
New York 19, New York

Editors, Tele-Tech:
Your editorial “Industry' Danger 

Signals” appearing on page 91 of 
your Electronic Industries Directory 
Issue of June 1954, is one of the best 
of its kind we have ever had the 
opportunity to read.

We, being a manufacturer of T.V. 
components, namely Deflection 
Yokes, congratulate you for bring
ing the foul conditions of the T.V. 
Industry out into the open.

We sincerely hope that your arti
cle may be effective to the point 
where some stabilization can lx 
achieved.

>/u/>eA, inc

ELECTRONICS DIVISION

9030 Sunset Boulevard
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of installation (HELIAX can be pulled through conduit and bent 
itedly without changing its characteristics) means substantial savings 
stallation costs.

AX is crush proof, may be removed from one installation, coiled and 
’■ailed. Now available in 7/8" size in continuous lengths. Soon available 
Sir sizes. Send the coupon for detailed specifications.

ANDREW CORPORATION • 363 EAST 75th ST. • CHICAGO 19, ILLINOIS 
Gentlemen-

Please send bulletin 70-A, giving technical details and specifications on your 
7/8' diameter flexible HELIAX cable (Type HX-O).

NAME______________________________________________________________________

POSITION________ a_________________________________________________________

COMPANY_________________________________________________________________

ADDRESS__________________________________________________________________ _

Cj

Y
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Handbook of Microwave 
Measurements
Edited by Moe Wind and Harold Rapaport, 

Published 1954 by Polytechnic Institute •/ 
Brooklyn* 55 Johnson St.* Brooklyn 1* N. J, 
1000 pages. Price $12.00.

0. H. CAI

By coupling the tuning knobs 
to variable circuit elements with 
S.S.White remote control flex
ible shafts, the designer of the 
radio equipment illustrated 
was able to eliminate all prob
lems of alignment and thus 
simplify assembly. The shafts 
also dampen vibration, prevent
ing it from being carried to the 
sensitive parts of the circuit.

WHAT ABOUT YOU?
You’ll find the S.S.White remote 
control flexible shafts the answer to 
many similar design problems. It 
will pay you to investigate their pos
sibilities in your own product. Our 
engineers stand ready to answer 
your questions. There’s no obliga
tion, of course.

This two volume study of micro
wave techniques is one of the most 
comprehensive and practical works on 
the subject published to date. It was 
prepared by the Polytechnic Institute 
of Brooklyn for the Signal Corps, and 
contains highly informative contribu
tions by 25 authors. Volume I contains 
the text, and Volume II the associated 
illustrations. The subject matter is 
clearly broken down into 20 sections, 
each describing the measurement meth
ods and related considerations of the 
following quantities: Frequency and 
wavelength; SWR; attenuation; power; 
Q; impedance; breakdown; propaga
tion; spectrum; dielectric constant; 
leakage; junctions; couplers; noise; re
ceiver characteristics; klystrons; mag
netrons; duplexing tubes; and anten
nas. Helpful appendices cover use of 
the Smith Chart, Rieke Diagram, trans
mission line charts, and impedance 
matching techniques.

It is questionable whether the sepa
ration of the illustrations from the text 
is quite desirable, but the important 
consideration is the instructional value 
of the book’s contents. In this latter re
spect, the authors and editors are to 
be congratulated for producing an ex
tremely fine and much needed publi
cation. This handbook is to be highly 
recommended, and doubtlessly will be 
regarded by many engineers in micro
wave development and production as 
a most essential addition to their tech
nical library. AJF

Fundamentals of Transistors
By Leonard Krugman. Publliked 1954 bf 

John F. Rider Publisher, Inc., MO Canal St, 
New York 13, N. F. 144 page,. Price $2.70.

DENTAL MFG. CO.

BULLETIN 5306 has basic 
information and data on 
flexible shaft application and 
selection. Send for a free 
copy. Address Dept. Q.

R-2

INDUSTRIAL DIVISION

As a concise introduction to the 
transistor art, this book should prove 
helpful to those engineers not readily 
conversant with the subject. It de
scribes how the transistor operates, and 
examines performance of the semicon
ductor with grounded base, emitter, 
and collector, respectively. The volume 
covers transistor amplifier, oscillator 
and high frequency applications. AJF

NEW YORK 16, N

Western District Office • Time? Building, Long Beach, California

WCEMA Directory
Sixth edition of Product list and MemberMp 

Roster of the West Coati Electronic Hanuloc- 
turers Association. 44 page, include data •* 
products, facilities and personnel of 164 
ber firm». Available on company letterh»** 
request from Don Larson, General Manager. 
BCEM4, 339 S. Robertson Rlvd., Beverly Hilu- 
Calif.

It’s a sa 
up in a ne 
has happe 
Coast. No 
Pacific Cc 
figurative! 
Electronic 
and a han 
wares in 5

But the 
mental gr 
West Coa: 
much fast 
compared 
period. T< 
people. Tl 
gineers ai 
informatic 
competitic

Hearten 
last montl 
port Mass 
gun shade 
The curre 
will come 
ping up oi 
works pli 
starting ir

But tele 
Unknown, 
month, sti 
available 
ationally

Perhaps 
to our att< 
cago scier 
volt parti 
plate sent 
Energy Ie 
® our m 
monstrous 
Untapped.

54 For product information, use inquiry card on last page. TELE-TECH A ELECTRONIC INDUSTRIES • August 19M Kü-UCH I



TELE-TECH
& Electronic Industries

0, H. CALDWELL, Editorial Consultant ★ M. CLEMENTS, Publisher ★ 480 Lexington Ave., New York 17, N. Y.

Look to the West
It’s a satisfying feeling to see an entire industry grow 

up in a new section of our country. That’s exactly what 
has happened to the electronic industry on the West 
Coast. Not so long ago the electronic output of the 
Pacific Coast states didn’t amount to a row of tubes, 
figuratively speaking. Back in 1946 the West Coast 
Electronic Manufacturers Association put on a show, 
and a handful of exhibitors turned out to display their 
wares in 50 booths.

But there were straws in the wind presaging monu
mental growth. For one thing the population of the 
West Coast, particularly California, was growing at a 
much faster rate than the rest of the country—48.8% 
compared to 14.5% for the U.S. during the 1940-1950 
period. Today the West Coast boasts over 16,000,000 
people. There were plenty of capable, enterprising en
gineers and executives. Universities were invaluable 
information centers. And most important, the vigorous 
competition that has marked the history of the elec

tronic industries gave promise of new forces arising.
With these indications manifest, the editors of Tele

Tech & Electronic Industries foresaw the phenomenal 
growth of this region and undertook to focus special 
attention on the West Coast each year at the time of 
WESCON. This is what’s happened. Many East Coast 
ccmpanies have opened plants in the West. Engineers 
constitute a larger percentage of the West Coast popu
lation than they do nationally. Right now some 569 
manufacturers, 111 reps and 260 distributors are active 
in the West Coast electronic industries. From 170 
WESCON booths in 1951, the number rose yearly to 
220, 370, and this year it achieves a high of over 500. 
From near obscurity seven years ago, the West Coast 
grew to the point that it now is credited with 12% to 
15% of the industry’s entire output.

The West Coast is a striking example of accelerated 
growth . . . and it doesn’t show signs of slowing down.

Off Dead Center

v
i-.
0.

ie 
« 
y

Heartening Color-TV news came from CBS-Hytron 
last month in the announcement that their Newbury
port Mass, plant was in production on a new 19-in. tri
gun shadow-mask type tube. (See pages 13 and 134) 
The current price of $175 for this tube is realistic and 
will come down as industry demand permits the step
ping up of production. The news that broadcasting net
works plan an increasing tempo of color programs 
starting in early Fall is also encouraging.

But television receiver manufacturer’s “Fear of the 
Unknown,” as reported in our editorial columns last 
month, still has to be overcome. None of the presently 
available designs, including CBS’ new “205,” are oper
ationally interchangeable. And more than that ... in 

the absence of an “all-industry” committee (as we 
have recommended previously), there appears to be 
no organization which can act as a vehicle to permit 
the exchange of ideas that could lead to operational 
interchangeability. •

The color tube situation can be considered akin to 
having six different types of electric wall outlets in a 
home. Today there are about six major tube manu
facturers with individual color designs who have im
portant production facilities available. Obviously some 
degree of standardization on color reproducers must be 
achieved in order to achieve a practical and manufac
turable series of products, and to get color-TV off dead 
center more quickly.

id
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Only the
Perhaps the most dramatic scientific report to come 

to our attention of late is one from a University of Chi
cago scientist who described how a 10 million billion 
volt particle from outer space struck a photographic 
plate sent aloft in the course of high-altitude research. 
Energy levels of this magnitude dwarf those produced 
in our most powerful betatrons and synchrotrons by 
monstrous proportions. It is a clue of vast resources still 
untapped. It is a preview, of new concepts and methods

Beginning
with which electronic engineers will have to cope as the 
fund of scientific knowledge accelerates in growth. In 
the decades to come we may take advantage of the per
fect vision hindsight affords and chuckle over the na
ivete and crudity of our present techniques. But looking 
forward from today we can only admit we have just 
scratched the surface, and marvel at the wonder to 
come.

RU-TECH & ELECTRONIC INDUSTRIES • August 1954 «1



•VERY HIGH FREQUENCY* (VHF

RADARSCOPE J OOVnNMINI

ELECTRON TUBES

ifena

COLOR TV tube developments designed to bring costs 
down have been coming thick and fast. After the head

RECENT SURVEY by Fortune on the prospects for a 
four-day work week turned up a wide reluctance to 
comment on the subject. Industrial leaders kept mum on 
the basis that to concede the coming of the four-day 
week would be to grant a bargaining point beforehand; 
to predict dire circumstances might make them look as 
foolish as the men who anticipated havoc with the 
coining of the five-day w ork week. Labor leaders gen
erally were silent because they didn’t want to detract 
interest from the growing issue of the guaranteed 
annual wage.

DON’T BE SURPRISED if a new line of extremely 
low-priced radio receivers hits the mass market before 
Christmas. When they do, these sets will sell for half 
the price of the most inexpensive radio on the market 
today.

EXPORT of radio-TV equipment and components is 
on the rise despite the growth of foreign competition, re
ports Sprague’s W. M. Adams, Chairman of the RETMA 
International Dept. Foreign shipments of electronic 
apparatus totaled $247,839,764 during the calendar year 
1953.

RADIO-TV business is in for a healthy manufacturing 
and sales boost this fall, forecasts R. S. Alexander of 
Wells-Gardner, Chairman of the RETMA Set Div. 
Curtailed production during the past year has enabled 
set makers to enter the second half of this year with 
production and inventories in balance.

•HICrt EMOUENCr-
3— —

Compactness and ruggedness are major features of “Stacked tubes'* de
veloped by Sylvania Electric Products. Conventional tube at top is com
pared with new type in a ceramic envelope. Both use the same 9-pln 
miniature basing, but the stacked type is half the height, not including 
glass type's tip. The new tube culminated in a development contract with 
the U. S. Navy’s Bureau of Ships, and limited production Is In progress 
al the company's Product Development Laboratories, Kew Gardens, N.Y. 
Details on page 65
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MOST AVID readers of American technical periodi
cals are the Russians. Although they are trailing us in 
many commercial aspects, their military electronic de
velopments are nothing to scoff at. Cutting through the 
maze of propaganda concerning prior invention of almost 
anything conceivable, study of Soviet publications, par
ticularly mathematical works, indicate that they are 
abreast of us in fields such as computers and electronic 
controls.
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TAPE RECORDER owners with machines capable of 
handling reels no larger than 7 in. will welcome the 
forthcoming introduction of half-mil magnetic tape. 
This thin tape permits about 2400 ft. to fit on a 7-in. 
reel, instead of the usual 10-in. reel required. Critics of 
the idea see serious problems in possible print-through 
from layer to layer, and greater susceptibility to stretch.

of one leading company saw the simple low-cost tricolor 
version a competitor had developed, he is reported to 
have junked his own “latest” tube—despite the fact 
that a Niagara of money had been poured into it. Pros
pects are that a limited stability will soon be arrived 
at, and that a considerable number of color sets with 
large screens will be rolling off the production lines by 
October.
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Revealing Important developments and trends 
throughout the spectrum for radio, TV and 
electronic research, manufacturing and operation

SECURITY
SCIENTISTS have rarely had such divided and 

strongly felt opinions as they have on the Oppenheimer 
case. As has been widely publicized, President Eisen
hower ordered a “blank wall” to be placed between the 
atomic scientist and secret data. Suspension of security
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70 CHANNELS

MILITARY

TRANSISTOR MICROPHONE

ENGINEERING MANPOWER

Performer Joon Diener demonstrates new wireless microphone which 
frees actors from restricting rabies and booms. Unit developed by NBC 
uses eight 2N34 RCA transistors, weighs under 8 ot. total, and measures 
% x 2 x 3% in. Less than 100 puw of power at 530 kc Is radiated 
from antenna worn around waist, loop wire around studio picks up in
duction field. Battery needed Is 45-voH alkaline type, provides 10 ma 
for the unit lo develop 50 mw, and runs for five hours. Area of coverage 
is 5000 sq. ft. Biggest problem is noise from lights, elevators and other 
sources capable of Inducing spurious signals in system. See page 155
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ELECTRONIC ARMAMENT in any future war will 
utilize radiation detection equipment for aircraft and 
marine locating. Dual reason is that radar jamming 
techniques and radar source finding equipment has 
made use of radar somewhat risky. On the other hand, 
instruments capable of spotting infra-red and similar 
sources send out no signal of their own. and are less 
susceptible to jamming. This explains much of the 
strong military interest in optical and thermometric 
devices.

AMATI UR. 
MOBILI. 

INDUSTRIAL. 
GOVERNMINT, 

AIRO-NAVIOATION, 
RADAR

CHALLENGING INDICTMENT of our Selective 
Service policy comes from the Engineering Manpower 
Commission and Scientific Manpower Commission at a 
time when reports are filtering through that technically 
trained Soviet manpower is making vast strides. In de
scribing how’ our own practices are working at apparent 
cross purposes, the Commission notes:

“President Eisenhow’er stresses the vital importance 
of science and technology in every speech and directive 
concerned with our economic welfare and military 
strength. The Congress legislates that ‘adequate pro
vision for national security requires maximum effort in 
the fields of scientific research and development, and 
the fullest possible utilization of the Nation’s techno
logical. scientific, and other critical manpower re
sources.' The Departments of Labor and Commerce 
analyze our needs and prepare lists of critical occupa
tions and essential activities in conformance with this 
provision of the law. The Office of Defense Mobiliza
tion gauges our ability to meet the specialized man
power requirements of stepped-up and full mobiliza
tion. Our universities train specialists in every critical 
professional field, with generous support from industry, 
which also gives them in-job training for greater tech
nological usefulness and accomplishment—all, seem
ingly, for one purpose: to supply 1400-1500 (8%) of 
the 18,000 men monthly that Selective Service is cur
rently delivering to the Army, where few of these 
skills can be put to the highest use for the national 
health, safety, and interest.

“Meanwhile, in Russia, ‘this stream of trained experts 
is going to increase in volume.’ ”

clearance was upheld by a special review board (2 to 1) 
and the Atomic Energy Commission (4 to 1), based on 
certain acts and associations by Dr. Oppenheimer, none 
of them including actual divulging of information. The 
justice and desirability of classifying the famous scien
tist as a risk will be debated for some time to come, 
but irrespective of the right or wrong of the matter, 
great harm has been done. The schism in the scientific 
family has left many disgruntled at a time when en
thusiastic effort is almost a prerequisite to survival. To 
prevent a repetition of the case, a number of respon
sible scientists have proposed that the entire security 
program be reviewed with an eye toward making this 
unpleasant but necessary safeguard a protective barrier 
which will not alienate the very men who produce the 
knowledge which must be safeguarded.



West Coast Societies
Role of electronic organizations in rapid growth of 
Western industry highlighted. How these groups serve 
engineers and manufacturers employing 65,000 people

By E. P. GERTSCH, President 
Gertsch Products. Inc. 
11846 Mississippi Ave. 
Los Angeles 25, Calif.

UNDOUBTEDLY, the electronic 
industry of the West would not 
be the second largest in the country 

if it were not for the organizations 
and societies which have worked 
toward that end. Before and during 
the early days of World War II, 
Western electronic manufacturers 
found that, if nothing else, they had 
one thing in common. That was a 
long train or plane ride to the ma
jor buyers of the East, particularly 
in Washington. Being relatively 
small, these manufacturers and spe
cialists in the electronic business of 
the Coastal States found that they 
must unite to compete on a basis 
equal to their Eastern counterparts. 
The united efforts were displayed 
in the organizations which have 
since grown in size and activity to 
be the force that has been most im
portant in bringing success and na
tional recognition to the industry 
of the West.

Best estimates are that the elec
tronic research, development, and 
manufacturing organizations of the 
three Coastal States of Washington, 
Oregon, and California now employ 
approximately 65,000 people. This 
compares with a 12,000 employment 
during the year of 1946, or a 440% 
increase during the past eight years 
The year 1946 was used for com
parison in order to eliminate the 
unusual industry growth occurring 
during World War II.

Now let us consider the various 
organizations and societies of the 
Western electronic industry, all of 
which operate independently as well 
as together in many functions of 
joint interest.

Wescon

One cannot think of West Coast 
. electronics without thinking of the 
Western Electronic Show and Con
vention. WESCON is unique in one

J I

kt

Mr. Gertsch is president and one of the origi
nal founders of Ihc West Coast Electronic 
Manufacturers Association. He has served 
several times as a WCEMA director and as 
vice chairman. During the past four years 
he has been active as owner and manager 
Gertsch Products, Inc., Los Angeles. Posi
tions prior to this period include works man
ager of Hoffman Radio Corp., chief engineer 
of Air Associates Radio Div., and superin
tendent and engineer with RCA Victor. Mr. 
Gertsch, an electrical engineering graduate 
from the University of Utah, class of 1930, 
is a senior member of the IRE and a mem
ber of Theta Tau engineering fraternity.

particular way. That is. it is prob
ably the only organization of its 
type representing the merger of the 
engineer and the manufacturer on 
an absolutely equal basis. It is a 
separate and individual operation, a 
non-profit corporation, jointly spon
sored by the West Coast Sections of 
the Institute of Radio Engineers and 
the West Coast Electronic Manufac
turers Association. It is an annual 
affair alternating between the San 
Francisco and Los Angeles areas. 
Its purpose is to sponsor, manage, 
and promote the WESCON with the 
sole aim of providing the finest 
possible technical convention and 
product show in the electronics 
field. In the writer’s opinion, this 
has been accomplished, as WESCON 
is second only to the national IRE 
show and convention in attendance 
and number of exhibitors.

Wescon attendance has increased 
500% since 1946, while the number 
of exhibitors has increased 925%. On 
the basis of booth sales for 1954, and 
estimated attendance, it appears that

WESCON’s further growth is defi. 
nitely assured.

tnstltute of Radio Engineer< I
The IRE is so well known that it I 

is not necessary to discuss, ever, I 
briefly, its history and aims. Its po- I 
sition in the organizational set-up of 
the West Coast electronics industry I 
however, is of note.

The major Seventh Region or 
West Coast Sections of IRE aie 
concentrated in the Los Angeles 
and San Francisco areas. Los An
geles is the largest, and is, in fact, 
the second largest in the nation 
From statistics available it appears 
that the Seventh Region of IRE has 
kept pace with the electronic indus
try. For example, the Los Angeles 
Section has increased 340% in mem
bership since 1946 Member engi
neers within the Seventh Region 
now account for over 17% of the na
tional membership of IRE. Indica
tions are that this organization 
growth will continue in line with 
the area trend, particularly since 
such a large percentage of West 
Coast products carry high engineer
ing cost and development work.

In addition to its normal functions 
of serving the technical and profes
sional needs of its membership, IRE 
on the West Coast participates in 
several activities on a cooperative 
basis with other organizations. 
Among these are its co-sponsorship 
of WESCON with WCEMA, out
lined above, its annual Technical 
Conference in cooperation with vari
ous electronic manufacturers, the 
spearheading of the Electronic 
Components Symposium, now grown 

Thre 
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tech

to a national scope, its 
Group activities, and 
Relations Programs.
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The West Coast Electronic Manu
facturers Association, born m war
time at the suggestion of a Signal 
Corps colonel, whose major interest 
was to increase the output of mili
tary electronics, has today become 
a major factor in Western elec
tronics. Since 1946, WCEMA mem
bership has increased more than 
500%, today listing a membership o: 
164 companies, of size varying from 
six to 14,000 employees.

It is doubtful that the mere hand
ful of founding fathers of WCEMA 
had visions of the growth tha: 
would take place in less than 
12 years. Now, membership in 
WCEMA extends from Seattle or. 
the north to San Diego on the south

(Continued on page 136)
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WESCON 1954

expected to attend. More thanare

APPLICATION OF COMPONENT PARTS

making WESCON 1954 notable

(Continued on page 116)

success. Presented on this page are 
the eight-man WESCON Board of 
Directors, the business manager, and 
the recording secretary. For further 
information, write to WESCON, 344

Three-day conclave in Los Angeles to feature 500 
exhibit booths and presentation of more than 100 
technical papers. Attendance of 20,000 expected

Thomas Walker 
Vice-Chairman

W. E. Holler 
Board Member

Mal Mobley, Jr. 
Bufine» Mgr.

Noel Porter 
Board Member

Leon B. Ungar 
Sety.-Treas.

C. F. Wolcott 
Vice-Chairman

J. H. Landeilt 
Board Member

W. Hershberger 
WESCON Chairman

R. A. Huggins 
Board Member

J. W. Jarrett 
Record. Secy.

PROFESSIONAL GROUP ON ELECTRONIC COMPUTERS
"A Dependent Variable Analog Function

Canaratnr”__ C* T Cnvnnt Te* KTrtw+Ls

j Carlton, Co
ice of Assistant

N. La Brea Ave., Los Angeles 36. 
Calif.

)er Capacitors' 
¡lectric.

1954 WESCON exhibits, on display Aug. 25-27

Session Chairman' M Barr 
ordinator of Reliability Off 
Secy, of Defense.

'Short Time Ratings for Pai 
- W. M Allison, Sprague I

Pan-Pacific Auditorium, Los Angelot, location of

Technical Papers 
Program

THE “City of the Angels” plays 
host to the largest electronic in
dustry meeting ever held on the 

West Coast when WESCON (West
ern Electronic Show and Conven
tion) convenes Aug. 25-27 in Los 
Angeles’ Pan-Pacific Auditorium 
and Ambassador Hotel. About 20,
000 engineers and industry leaders

TW-TECH & ELECTRONIC INDUSTRIES * August 1954

Rotating Components and Their Applica
tion to Advance^ Electronic Systems”— 
R N. Brown. Kearfott Co.

'Appraisal of Wire Wound Potentiometers" 
—J. A. Csepely, Westinghouse Electric.

Relay Characteristics and Application"— 
C. F. Cameron, Oklahoma A & M College

500 exhibit booths have been re
served. compared to 370 last year, 
and it has been necessary to add an 
11.000 sq. ft. annex. (See accom
panying exhibitor list and floor 
plan.)

More than 100 technical papers are 
to be presented in 27 sessions. (See 
below for list of papers.)

WESCON is sponsored jointly by 
WCEMA (West Coast Electronic 
Manufacturers Association) and the 
Los Angeles and San Francisco Sec
tions of IRE. The “Reps,” NEDA, 
and other groups lend active sup
port. Each year the show rotates be
tween Los Angeles and San Fran
cisco.

The efforts of many people, too 
numerous to mention, have gone into

NEW DEVELOPMENTS IN TELEMETERING
Session Chairman: R. E. Rawlins. Lockheed 

Aircraft
“Delaj Line Controlled Subcarrier Discrimi

nator"—K. A. Morgan and R. F. Blake, 
Naval Research Lab.

"A Temperature Stable Transistorized V. C. 
O.”—F. M. Riddle, Jet Propulsion Lab.. 
ChIo Tccli»

“A Transistorized FM/FM Telemetering Sys
tem”—R E Colander and C. M. Kortrnan, 
Bendix Aviation Corp., Pacific Div

“A High Performance R. F Preamplifier and 
Multicoupler”—W. S. Knowles, formerly of 
Applied Science Corp, of Princeton, and 
K M. Uglow, Consulting Engineer, Wash
ington, D. C.

“Slope Modulator for FM Magnetic Record
ing of Analog Data”—L. W. Erath and 
F. C. Smith, Jr., Southwest Industrial 
Electronics.



Techniques îor Electronic

BACK

»oc

Brain Structure

RECORD SOUND

ose
IO CRO

PAD

CALIBRATION FILTERfilter

PAD

.AMPLIFIER
CRO

OSC

HIKING

niB-TECH

Fig 4: Osci 
djnal. calls

IDELAVEo ¿AtEl 
.GENERATOR ?

By 1. R. TUNTURI, Director 
Nary Acoustic Research 

University of Oregon 
Portland 1, Oregon

RELAYS H«> »»E-
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To advance medical treatment and explore ap
plication to computer design, brain electrical

structure and function. Although 
anatomists and physiologists have 
studied it for many years very little 
progress has been made on the way 
it handles information. For diagnosis 
and treatment of neurological dis
eases. and the possible importance 
of applying the knowledge of how 
the brain works to the development 
of mechanical brains for guided mis
siles, study of the brain is important.

Mapping of the brain in its crud
est sense began perhaps about a

The brain is a highly complicated 
structure somewhat similar to a 
telephone network consisting of 
trunk lines and exchanges. In the 
nervous system trunk lines are those

THE brain is an enormous uni
verse, when one considers the 
large amount of information that it 

is capable of handling during its 
lifetime, the large amount of infor
mation it contains in its memory, 
and the enormous complexity of its

periment« 
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couple centuries ago. At that time 
anatomists described the brain’s 
holes, grooves, bumps, projections 
and what-nots with unrestricted 
terminology, resulting in a confusing 
picture. Another era of mapping of 
the brain began with the discovery 
of the microscope, and with the dis
covery by the two Nobel Prize win
ners, Golgi and Cajal, that the ner
vous system was made up of single 
units consisting of cells which gave 
the nervous system the general 
structure of a reticulum or network. 
Following this discovery and ex
tending to the present time, more 
and more of this network character
istic has been uncovered so that it 
is now possible to form a fairly co
herent map of this network of nerve 
cells. Then as late as the 1930’s the 
electrical sign of the nerve impulse 
was discovered. Today a great deal 
of mapping of the networks in the 
brain is performed by means of 
cathode-ray tubes, ink writers and 
the like. Thus we come to the sub
ject of electronic mapping of the 
brain. The general problem of the 
mapping of the brain can be re
garded as concerned with the deter
mination of the major pathways 
of the networks over which nerve 
impulses are transmitted from one 
location to another.

PAD PAD

ATTEN ' 
««a* 1

f ATTEN I ______  

—IVTVM

Fig. 1: Dog’s brain with four mapped areas from which electrical responses to sounds were 
obtained. Location of response region depends on frequency and intensity of sound stimuli



Mapping ol the Bram
nerves and nerve pathways that 
carry impulses for considerable dis
tances. and the exchanges are those 
groups of nerve cells and their 
projections which form the compli
cated networks or circuits for analy
sis and memory. There are certain 
regions where the trunk lines are 
more abundant (white matter) and 
other regions where the analyzing 
circuits (grey matter) are more nu
merous. The cerebral cortex is an 
example of the analyzing system 
where the trunk lines terminate and 
new trunk lines originate. The rami
fications are so minute in the cere
bral cortex that there may be as 
many as 5.000 connections or con
tacts in a cubic millimeter of the 
tissue. To understand the phenom
ena which one observes in the ex

FREQUENCY IN KC

Fig. 4: Oscillogram and spectrum of auditory 
signal, called probability pulse or tone pip

perimental work on the nervous 
system it is necessary to take a look 
(Fig. 5) at the nerve cell or neuron 
which is the unit of structure in the 
nervous system.

The nerve cell, or neuron, consists 
of a piece of protoplasm with a 
swelling about 35 microns in diame
ter and two or more projections 
about one micron in diameter, some 
having a length of as much as one 
meter. It is through these projec
tions that the nerve impulse is 
transmitted from one part of the 
nervous system to another. The 
nerves make contact with each other 
either on the projections or on the 
swelling. These contacts allow trans
mission of the nerve impulses only 
in one direction. This polarity is im
portant in the design of computer 
networks. The networks of the brain 
are formed by the conglomeration 
of these neurons and their projec
tions. Although some of the connec
tions are fairly well ordered, a great 

many of them are of a random char
acter. We have very little knowl
edge of the statistical distribution 
functions of these random connec
tions. The statistics are extremely 
important because the nervous sys
tem was not put together as an ac
curately designed device and there 
is a great deal of evidence that the 
behavior of the nervous system is, 
at least in part, if not all, in the form 
of an analog device.

The characteristic of the nerve 
impulse, which each one of these 
neurons and their projections show, 
is an electrical field in the surround
ing medium due to the passage of 
minute currents across the mem
brane of the nerve cell. The field of 
the nerve impulse, since it is in a 
volume conductor, in general, obeys 
the laws of electrical field as it is 
expressed by the Laplacian equa
tion. It is not possible to record the 
entire field from each of the individ
ual nerve fibers, first because elec
trodes can not be made small 
enough and. secondly large elec
trodes will not record the field of 
individual units. We generally use 
large electrodes to record poten
tials from groups of cells or nerve 
fibers; a sort of summed potential 
of numerous nerve cells. This does 
not allow always a high degree of 
precision, nor does it give an insight

Fig. 6: Location and rpectra of nerve fibers activated. Strychnine magnifies response

Fig. 5: Nerve cell or neuron structure

as to what the individual neurons 
are doing. However, it serves to map 
out connections in a rather coarse 
manner in the nervous system. Most 
of the work in mapping of the brain 
has been done with the large types 
of electrodes.

ElertHral Activity

The electrical activity of the brain 
is manifest in many ways, depend
ing on where the electrodes are 
placed. The electroencephalogram is 
obtained by placing the electrodes 
on the scalp and recording from the 
unanesthetized subject a time-am
plitude varying picture of electrical 
activity. The electrodes are too far

TUI-TECH * ELECTRONIC INDUSTRIES • August 19S4



Brain Mapping (Continued)

Fig. 7: Oscillograph recordings show variation 
of brain potential over surface locations

away to give much knowledge as to 
the underlying activity of the brain. 
By putting the wires directly on the 
brain somewhat similar electrical 
activity is obtained, but it is more 
localized in its origin. This allows 
mapping connections to a reasonable 
degree of precision. Likewise, wires 
can be stuck into the brain to re
cord from a deeper structure. 
Small wires, called micro-electrodes 
(measuring one to three microns at 
the tip), have been used from time 
to time for obtaining records from 
single neurons. Their usefulness is 
limited because it takes hours be
fore a single satisfactory record can 
be obtained. The best method at the 
present time of recording appears to 
be the use of large wire electrodes, 
either in contact with the surface or 
inserted into the substance of the 
brain.

Nerve Pathway

Electronic mapping of the brain 
consists of amplifying by electronic 
devices, these small voltages, dis
playing them on a suitable indicator, 
and from this data constructing a 
map showing the location of a nerve 
pathway. The brain potentials have 
a magnitude of from 10 to 300 uv, 
and therefore require low noise 
level and high gain amplifiers. The 
method of display varies. People use 
various devices such as galvanome
ters, ink writers, intensity modula
tion of lights and the cathode-ray 
oscilloscope. With the CRO, moving 
film can be used or the sweep of the 
oscillograph can be employed as the 
time base. In our problem we have 
found that the time amplitude pat
tern has been the most useful. To 
obtain the records one can use a 
single channel, moving the wire 
electrode for successive observations 
or one can use multi-channel equip
ment to observe simultaneously. For 
several years we have used a 10-

Fig. 8: Unanesthetized animal activity does 
not resemble previously considered potentials

channel CRO, consisting of 3-in. 
tubes with the same linear time base 
on each one. We are now installing 
an additional 50-channel CRO, 
which will allow us to record from 
60 different parts of the brain simul
taneously. Our tubes possess PT 
screens which permit visualization 
of the trace for some period after 
the initial sweep.

The 10-channel instrument is pho
tographed on 35 mm film which is 
subsequently printed with 10 rec
ords on 8l2 x 11 in. paper. The 50- 
channel instrument will be photo
graphed with a 4 x 5 in. aircraft 
camera. These pictures have a great 
deal of information in them, ampli
tude and time wise. Since we are in
terested in the brain principally as a 
communication device, the electrical 
map itself is of little interest to us. 
except that it contains the informa
tion from which we are trying to 
interpret how the brain handles in
formation. What we are really in
terested in is the set of measure
ments obtained from these signals 
and their relevance to the communi
cation aspects of the system. Thus, 
one of our major problems that we 
are struggling with now is that of 
data measurement and reduction.

Communication Channel

To regress a moment, we should 
consider briefly what a communi
cation channel is and why it is per
tinent to our problem. Our work on 
the nervous system has been con
centrated on the connections from 
the ear to the cerebral cortex of the 
brain, or as it is referred to, the 
auditory system. Thus we identify 
the sending end of the communica
tion channel with a space A which is 
the sound field consisting of physical 
characteristics of sound such as fre
quency spectra, time relationships, 
and the relative intensities that are 
necessary for auditory communica

tion. The receiving end of our com
munication channel, or space B, is 
the representation in the auditory 
cortex by virtue of spatial arrange
ments of the nerve connections, de
lay times, and other manifestations 
of nervous activity. A coding proc
ess in the ear transforms the infor
mation in the auditory signals into 
information in the nerve impulses 
which are transmitted from the ear 
to the cortex. It is the representa
tion in space B of the representa
tion in space A that we are primar
ily interested in.

Equipment Setup

Ri 
oi
Ei

To obtain the data, a soundproof 
room is used with ear phones and 
couplers by which sounds are de
livered to the ears of the animals. 
Wire electrodes which are pressed 
against the brain, and are used to 
pick up the brain potentials, The 
brain potentials are amplified by 10 
preamplifiers. Condenser micro
phones are used to calibrate the ear 
phones. The amplified brain poten
tials are fed by the wires along 
the wall to another room where the 
“huge kluge,” shown in Fig. 2, is lo
cated. The “huge kluge,” as some
one has aptly called it, consists of 
the 10-channel recording unit, the 
master control unit, and the sound 
generator and calibration equipment. 
Going from left to right in the pic
ture one sees first the single frame 
35 mm camera for recording photo
graphically the 10 channel cathode
ray oscillograph. The rack behind 
the camera contains the sound cali
bration gear. The next rack has the 
final amplifiers, pulsers, and mixing 
panels. The third rack contains three 
sine wave generators, one thermal 
noise generator and the automatic 
frequency response recorder. The 
fourth rack is the filter rack and has 
two half-octave filters. The fifth one 
is an amplifier section. The sixth is 
the master control unit which gen
erates rectangular pulses with all 
sorts of time relations for synchron
izing the activity of the sweeps and 
sound gates. The final rack is the 
10-channel CRO. The two extra os
cillographs on the right are used for 
monitoring the sound signals. All the 
sounds are generated and the re
cording is done in this room.

A 50-channel CRO is being in
stalled. This equipment has fifty 3
in. tubes with two sweep expanders 
to allow three sweeps for each rec
ord. This will give us a total of 
recording channels from the brain.

A schematic of the huge kluge is 
shown in Fig. 3 arranged for a typi-

(Continued on page 146)
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“Stacked Tubes” in Production
Radically new design permits elements to be assembled on top of each other 
on jig and riveted in single operation to facilitate automatic production. 
Excellent reliability under extreme temperature and vibration conditions

A REVOLUTIONARY concept of 
an electron tube, believed to have 

vast potentials, has been announced 
by Sylvania Electric Products Inc. 
The new development, known as the 
•’stacked tube,” is the result of sev
eral years’ study by the Sylvania 
Research Laboratories, culminating 
in a development contract with the 
U. S. Navy’s Bureau of Ships, and 
limited quantities are now being 
made at the company’s Product De
velopment Laboratories, Kew Gar
dens, L. I., N. Y.

The new tube features a ceramic 
envelope or cap, instead of the usual 
glass bulb, and the various parts are 
“stacked” one atop the other in the 
assembly process, a procedure rad
ically different from conventional 
methods. A further feature is the 
use of ceramic spacers, instead of 
mica. These design innovations not 
only make possible the tube’s unique 
performance and reliability, but also 
enable high mass production because 
of design simplicity.

Assembly is a simple stacking op
eration, and sealing is done with a 
“bell-jar” system, a glass dome 
under which the stacked parts are 
placed, air-evacuated, and the tube 
envelope sealed over the stacked 
parts. These stacking, sealing, and 
evacuating procedures, not only pro
ride excellent reliability, but also 
lend themselves to completely auto
matic production methods. Contrib
uting to the tube’s ruggedness is the 
substitution of ceramic spacers for 
mica spacers. In extreme operating 

I conditions, mica has a tendency to 
I spall and flake under vibration and 
I shock.
I Whereas an outstanding feature of 
I the new development is the ceramic 
I envelope, the stacked structure of 
I the tube lends itself to the use of 
I enther a glass or ceramic envelope, 
I depending upon the ultimate appli- 
I cation. The ceramic envelope would 
I be used for severe environmental 
I conditions where glass has not 
I proved feasible, but glass would be 
I utilized for other applications.
I The complete mount of the new 
I -ube is assembled on two small pins. 
I first a plate, a spacer ceramic, a 
I Srid, a spacer ceramic, a cathode, a 
I spacer ceramic, and so until the top 
I is reached. When the stack is com

pleted, the small pins are then elec
trically riveted, giving a compact 
tight mount assembly.

The ceramic material used for the 
envelope and stem is aluminum 
oxide. Sealing the envelope and stem 
together is a single-step process. No 
mica is used in the mount, and it 
can, therefore, be placed on a cera
mic stem and sealed in a ceramic 
envelope under temperatures of 
about 950°, substantially higher than

Compactness of “stacked tube" is demonstrated by comparison with match. Ceramic envelope (I) 
and assembly (c) arc placed in bell jar device for evacuation to produce finished tube (r)

Exploded view of “stacked tube" parts (top) shows progression on two small pins of plate, spacer 
ceramic, grid, spacer ceramic, cathode, and so on until top. Cathode support assemblies (bottom) 
show conventional vacuum tube type at left, and new type. Wire loops of cathode fit over rivet 
insulator posts, and Iwo ceramic washers at the lop then are lodged over the loops

mica can withstand. Aside from seal
ing the tube, this process also pro
vides a high “baking-out”tempera- 
ture which sealing glasses could not 
withstand. The finished tubes con
sequently have less gas to begin with, 
and, therefore, have a longer gas- 
free life. The tube can be strapped 
directly to the equipment chassis, or 
it can be socketed. Lead wires can 
also be soldered directly to the pins.

(Continued on page 156)
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Equipment for Testing

Fla. 3:

plots antenna patterns quickly and aecuroteljFig. 1: (I) Equipment for making

MR
■Clutch

KLE-TECH

Radiation and impedance data may be plotted with one-tenth the number of man-hours 
ordinarily required in hand plotting. Modified graphic recorder facilitates measurements

plane.
A graphic recorder was 

to accommodate the test

Counter

antenna measurements. Fig. 2: (r) Schematic of test set-up which

modified 
installa-
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tion. Mechanical considerations re
quired that a dual pen device be em
ployed, in addition to two individual 
marker pens. Each of the four pens 
is individually actuated as described 
in the procedural portions of this 
paper. Fig. 3 shows the pattern re
corder with cover removed to il
lustrate how the original paper drive 
mechanism is disconnected and re
placed with a Delco synchronous 
repeater.

TESTING time being a major fac
tor in production costs of cavity 
recessed helical antennas, the equip

ments to be described are designed 
to appreciably reduce the expense 
of recording pattern and impedance 
data, while improving overall ac
curacy of the tests.

Recently, two complete sets of 
radiation and impedance data were 
taken for a certain antenna over a 
160% band of frequencies. Hand 
plotting these data required 5% 
man-hours’ time, whereas only 0 6 
man-hours were necessary to com
plete thç same data with the assist
ance of the test setup illustrated in 
Figs. 1 and 2.

Automatic graphic recording of 
VSWR vs. frequency occurs directly 
beneath the ground plane, while 
pattern and axial ratio measure 
ments are recorded by the equip
ment shown to the left of the ground

The ph 
dipole m 
tally or t 
axis throi 
plane, ca 
190' of a 
antenna, 
geared tc 
in conjur 
recorder 
lows cab 
No. 4300 
division, 
receiver 
recordint

Fig. 4 
Pattern i 
polarizer 
fates thr 
jor and 
polarizat

RMLA

The antenna under test mounts at 
the center of a 5 ft. dia. horizontal 
ground plane, horizontal positioning 
being employed to minimize spun- 
ous reflections from adjacent ob
jects. A balanced coaxial receiving 
diploe, suspended so that it may 
swing over a 5 to 8 ft. radius above 
the ground plane’s center, has bear
ing mounts which permit the dipole’s 
rotation about its own axis. Using 
2D2y as minimum separation cri
terion between test antenna and 
sampling dipole, only 2.3 ft. of sep
aration is necessary at the upper 
frequency of 2600 mc. with a cavity 
diameter of 8 in., thus a reasonable 
safety factor is afforded by employ
ing a minumum 5 ft. separation.

Received power from the dipole is 
detected with a 1N23B crystal at a 
level commensurate with proper 
square law operation. A rotary 
transformer couples the rectified 
signal to an amplifier, the output of 
which drives the pens of the graphic 
recorder.

,tS5;

By CARROLL W. BRADFORD 
Dal mo Victor Co. 
San Carlos. Calif.

a) loop mc 
b) .1600
c) 2200 MC



Elliptically Polarized Antennas

Plane A

Fig. 3: (I) Pattern recorder with synchronous repeater replacing original paper drive. Fig. 4: (r) Pattern for elliptically polarized antenna

FREQUENCY
DIAL DRIVE GEAR DRIVE 

MOTOR
KLYSTRON 
CAVITY.^

PRESET 
FREQUENCY 
MICROSWITCHES

FREQUENCY 
DIAL

FUNCTION 
SWITCH

Ha^Ot Ratteen

REPELLER 
TRACKING 

POTENTIOMETER

KIE-TECH & ELECTRONIC INDUSTRIES • August 1954

SYNCRO 
TRANSMITTER

Pattern Eau,

specification limit on axial ratio, 
while the marker pens provide 
identification upon the paper’s edges 
at 0° and ±10° for boresight ref
erence. For the antenna tests shown 
in Fig. 3, the specification on volt
age axial ratio was 2.5:1, or 7.95 db. 
The pattern amplifier incorporates a 
peak reading voltmeter circuit which 
follows the outside envelope of the 
pattern, attenuates it 7.95 db. and 
supplies data to the second recorder 
pen. This pen records the axial ratio 
specification limit, shown in Fig. 4 as 
not having exceeded 2.5:1. Had this 
specification been exceeded, the pat
tern pen’s lower excursion would 
have crossed over the line traced by 
the specification pen.

The rotational speeds of the vari
ous components were fixed by con-

i IÇiRfCnÔwtCI___
I j | wke*

minimum response is recorded. As 
the rotating dipole travels through 
190° of arc, a complete record of 
voltage maxima and minima in the 
plane under observation is traced on 
the recorder paper.

With reference to the pen func
tions of the graphic recorder, one 
signal pen delineates the following 
record:

1. Power pattern in the plane of 
the major axis of the voltage 
polarization ellipse (envelope 
of maximum response).

2. Power pattern in the plane of 
the minor axis of the voltage 
polarization ellipse (envelope 
of minimum response).

3. Power axial ratio (excursion 
from maximum to minimum).

The second signal pen records the

The plywood boom supporting the 
dipole may be driven either man
ually or electrically, and pivots on an 
axis through the center of the ground 
plane, carrying the dipole through 
ISO1 of arc over and across the test 
antenna. A synchro transmitter 
geared to the boom drive, operating 
in conjunction with a repeater at the 
recorder paper drive mechanism al
lows calibration of Esterline-Angus 
No. 4300-C paper at 10c per chart 
division. A linear amplifier pattern 
receiver drives the “Relative Power” 
recording pen.

Fig. 4 illustrates a representative 
Pattern measured for an elliptically 
polarized antenna. As the dipole ro
tates through the planes of the ma
jor and minor axes of the voltage 
polarization ellipse, a maximum and

Fig. 5 (I) Block diagram of antenna measuring system. Fig. 6: (r) Signal generator with modified cavity plunger which extends range to 2600 mc



Polarized Antennas (Continued)

Employee Benetti» Program

72 TELE-TECH nil-TECH

nel directors who find it difficult to 
continually explain to operating ex
ecutives why manpower supply falls 
short of production needs.

th
Chief Ei 
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Fig. 7: Block diagram shows functional details of VSWR plotter

sideration of the desired patterning 
time, in addition to recorded re
sponse. A pattern is completed in 2 
min., corresponding to boom rota
tion of 180°/2 min, or % rpm. Syn
chro gearing was utilized to 'elicit 
graph paper major division spacing 
equivalent to 10° calibrations. Dipole 
rotation was chosen to produce a

How West Coast Firm Meets Labor Shortage

PERSONNEL directors in South
ern California’s mushrooming 
post-war electronics industry are 

tempted to view their companies' 
soaring sales curves and corre
sponding production requirements 
with the same kind of mixed emo
tions experienced by the man who 
watches his mother-in-law drive 
over a cliff in his new Cadillac.

Business is booming—profits are 
breaking all previous records of the 
youthful industry, new plants are 
being built at a phenomenal rate, 
and training programs are being ac
celerated. But the fact remains, 

"constant depletion of a limited man
power pool possessing the highly 
developed skills essential to many 
of the intricate processes inherent 
in the electronic field, has sorely 
taxed the duodenal tracts of person

maximum number of cycles/degree 
with good inking, resulting in a fig
ure of 1 cycle per degree, or 180 
cycles per two minutes. Since one 
revolution of the dipole produces 
two electrical cycles, the dipole ro
tates at 45 rpm, and the pattern pen 
must follow at 1.5 cps. The recorder 
shown in Fig. 3 is capable of a re-

It is no longer enough to provide 
only an attractive working environ
ment, the finest tools, or wages that 
meet the going rate in comparable 
jobs in the same area. Competition 
for suitable new employees is as in
tense as is the continuous need to 
solicit enduring employee loyalty in 
an effort to reduce turnover rates.

Consolidated Engineering Corp.. 
Pasadena, Calif., manufacturer of 
electronic analytical and measuring 
instruments, believes it has found a 
partial answer through the estab
lishment of one of the nation’s most 

sponse of 10 cps.
Fig. 1 illustrates a typical test set

up. Note the reflector placed behind 
the dipole to improve its forward 
gain and to provide shielding from 
boom reflections. To further check 
the effects of unwanted reflections 
from the boom’s lower structure, the 
boom was covered with microwave 
absorbent material, although the dif
ference between patterns taken with 
and without the absorbent material 
are insignificant.

The rectangular box above the di
pole reflector is a mu-metal housing 
for the rotary transfoiiner, and is 
necessary to prevent adjacent power 
line pickup.

Impedance Mea»urrmentn
The same oscillator is used for 

both radiation and impedance tests. 
Oscillator power passes through two 
directional couplers, where incident 
and reflected waves are sampled, fed 
to the inputs of a ratio amplifier, and 
the output plotted by an Esterline- 
Angus Model AW graphic recorder.,

Fig. 5 shows the basic mechanical 
configurations of the device. The 
signal source is comprised of the os
cillator section of a Hewlett-Pack
ard Model 614-A Signal Generator, 
modified to the requirements of the 
system. The 5837 klystron and asso
ciated cavity were removed from the 
signal generator and were mounted 
as shown in Fig. 6, provision being 
made to extend the cavity’s upper

(Continued on page 165) 

comprehensive employee benefits 
programs. Consolidated points to its 
steady increase in number of em
ployees from 13, in 1937 when the 
company was formed, to a person
nel roster that now numbers over 
1000 people, and a turnover rate 
that has been consistently below the 
average for the industry.

Unusually broad insurance and 
medical benefits, which include a 
$5.000 major medical feature, a 
carefully conceived profit-sharing 
and retirement plan, three group 
life insurance programs, one of 
which is provided to the employee 
without cost, paid vacation and sick 
leave, and some of the most attrac
tively landscaped plant facilities in 
the nation are among the ingredi
ents contributing to the success of 

(Continued on page 167)
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By JOHN K. HILLARD 
Chief Engineer Altec Lansing Corp. 

9356 Santa Monica Blvd.
Beverly Hills, Calif.

Plant Noise Surveillance
Monitoring system for jet aircraft plants guards against personnel 
injury and community disturbance from high engine noise level

ts 
ts

id 
a 
a 
« 
ip 
of

THE testing of jet engines at an 
engine manufacturing plant and 
at the time of installation in an air 

frame creates two noise problems:
1. The protection of operating per

sonnel from physical impair
ment.

The criterion for physical disabil
ity is not sufficiently complete at this 
time so that precise damage risk 
limits can be set. However, if work
ers are consistently employed in an 
environment of high noise there is a 
strong possibility that hearing dam
age will result. In these cases it see 
advisable to have a record of the en
vironmental noise.

2. The determination of the 
amount and reduction of the 
noise in the neighborhood of 
the installation to acceptable 
level.

The nature and magnitude of the 
interference depends upon several 
factors. Some of these are as fol
lows:

1. The number of jet engine test
ing cells in operation.

2. The amount of attenuation pro
vided initially in each test cell.

3. The rate of fuel consumption 
per engine.

4. The nature of the surround
ing terrain.

5. Wind and temperature condi
tions.

Community noise survey monitor 
systems are now being used so that 
the plants have a continuous indica
tion of the sound level and spec
trum of the noise. See Fig. 1.

At the same time an automatic 

warning system is provided when 
the level exceeds a certain specified 
amount at all community micro
phone monitor locations.

The system is divided in two 
parts:

1. The microphone pickup units, 
associated amplifiers, and power 
supplies for each check area.

2. The sound control center at the 
plant where the receiving am
plifiers, analyzers, recording 

Fig. 1: Community noIte monitor system provides continuous indication of sound level

Fig. 2: Threshold sound levels encountered by personnel In aircraft engine plants
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equipment, warning lights, and 
audio monitor is provided.

These two basic parts of the sys
tem are several hundred feet to a 
fewr miles apart and are connected 
by leased telephone circuit facilities. 
Specifications for such a system are 
as follows:

1. The overall equipment shall be 
capable of a minimum dynamic 
range of 50 db.
(Continued on page 190)
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systems

Network Planning

continental microwave

essential part of all toll telephone 
networks.

2« CHANNELGROUP
LOwT^gboup

New Carrier System Links All
Open wire, cable, radio and microwave circuits can be directly inter
connected to form a single toll route with ‘45-class' terminal equipment

By W. S. CH ASKIN 
Carrier Development Dept. 

Lenkurt Electric Co..
San Carlos. Calif,

RAPID expansion of long distance 
telephone facilities in recent 
years has, to a large extent, been 

made possible by the availability of 
modern carrier telephone equip
ment. Many new and different types 
of carrier systems have been de
signed to fully utilize the practical 
frequency range of every physical 
circuit. With these various systems, 
up to 16 carrier-derived voice chan
nels can be transmitted over a single 
open-wire pair by utilizing fre
quencies up to about 150 kc. Up to 
24 channels are transmitted over
symmetrical cable pairs using fre
quencies up to 264 kc.

In addition, the expanding field of 
multichannel microwave radio has

Fig. 1: Two complete 48-channel terminals for Type 45BX system for multiplexing wide band radio

Fig. 2: Modulation plan and basic frequency allocations for the 45A, t. BX and D

*0 CHAWNElS

still further increased the require
ments for carrier equipment. Trans

systems
transmit hundreds of telephone 
channels over a-single radio circuit,
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and many shorter routes use micro
wave for transmission of the smaller 
channel groups which make up an

The increasing use of carrier sys
tems on different transmission me
dia has posed a number of problems 
for engineers concerned with tele
phone network planning. One of the 
major problems has been the pro

Specifi 
tinguish« 
of modu 
number 
frequenc 
the systi 
ing arr, 
charade 
medium.

Three 
velopme

curement of carrier equipment which 
would permit the use of more than 
one method of transmission between

an open wire carrier system would

the end terminals of a single toll
route. For example, it is often de-
sirable to transmit a multichannel
group part way by open wire line
and part way by cable or radio. Un-
less the carrier equipment used is
capable of operation over both me-
dia, it would be necessary to termi-
nate the carrier channels at the
junction between them. In an open
wire-micrawave route, for example,

nu-ncH



Transmission Media
1 ¡LPFU1

be used on the open wire section. 
At the junction, the channels would 
have to be brought down to voice 
frequency, transferred to a radio 
carrier system, and converted back 
to carrier frequency for transmis
sion to the ultimate end terminal. 
Not only is this method costly be
cause of the complete carrier termi
nals at the junction between wire 
line and radio, but it also results in 
impairment of transmission quality 
since some degradation of the trans
mitted speech results from the extra 
stages of modulation and demodula
tion required. Although impairment 
is slight, it can be avoided complete
ly by inter-connection.

To overcome the disadvantages 
inherent in the use of different types 
of carrier systems for different trans
mission media, a new class of car
rier equipment has been developed 
for universal application to all com
mon transmission media. This new 
equipment class utilizes a single type 
of basic channelizing equipment 
which can be arranged in a number 
of ways to provide the proper trans
mission levels and frequency ranges 
for open wire, cable or radio circuits. 
A typical system arrangement of this 
new equipment, which has been 
designated ‘45-class’ is shown in Fig. 
1.

Tran*mi*Mion Churucteristics

Specific 45-class systems are dis
tinguished in two ways. The number 
of modulation steps varies with the * 
number of channels and the final 
frequency allocation desired; and 
the system regulating and equaliz
ing arrangements vary with the 
characteristics of the transmission 
medium.

Three interrelated engineering de
velopments have helped to obtain 

practical realization of the universal 
application aspect for the 45-class 
systems. These are:

1. A modulation plan providing 
standardized channel groups 
for open wire, cable, and radio 
systems.

2. Simple interconnectors for 
junctions between different 
transmission media so multi
channel groups can be inter
connected between the various 
systems at carrier frequencies.

3. Miniaturized plug-in compo
nents and subassemblies which 
permit standard chassis and 
equipment self arrangements to 
be used for a wide variety of 
equipment options.

Modulation Plan

The modulation plan for all 45- 
class systems utilizes two multi
channel groups as shown in Fig. 2. 
The first (called a pregroup) con
sists of four channels occupying the 
frequency spectrum from 8 to 24 kc. 
The second (called a basegroup) 
consists of three pregroups modu
lated to occupy the spectrum from 
40 to 88 kc. By further group modu
lations, basegroups can be shifted to 
any position in the frequency spec
trum required by the different 
transmission media.

Interconnection

The use of standard pregroups 
and basegroups in all 45-class car
rier systems allows simple intercon
nection at carrier frequencies be
tween different types of systems. In 
the modulation and demodulation 
processes in all systems employing 
12 or more channels, there is a com
mon step of modulation in which the 
channels are arranged in groups of

• ! «w; j 0RI2KC

'lpfit!
¡MKCl L REG

DEMOO

SIGI 
■IAS I

TYPE 4501A 
CHANNEL unit 

CH I

Fig. 3: Block diagram of channel terminal unit

12 at the basegroup frequencies of 
40 to 88 kc. At this stage of modula
tion, 12-channel groups can be in
terconnected with very little addi
tional equipment. Groups of four 
channels can also be interconnected 
if desired at the pregroup frequen
cies of 8 to 24 kc.

Carrier frequency interconnection 
eliminates all of the individual chan
nel equipment. Consequently it is 
much less expensive than the voice 
frequency connections which would 
be necessary with previous types of
carrier equipment.

Full 
carrier

Plug-In Construction 

realization of a universal 
system would be impossible

without some kind of unitized plug
in construction. Each equipment ar
rangement would have to be indi
vidually engineered and manufac
tured; and once manufactured could 
not easily be rearranged to accom
modate changing toll circuit layouts. 
In 45-class carrier equipment, these 
major obstacles have been largely 
overcome by the development of 
unitized plug-in construction to an 
extent not previously achieved in 
carrier manufacture.

Two important advantages accrue

Fig. 4: (I) Basic chassis and plug-In assemblies for terminal unit Fig. 5: (r) System regulator unit and line group amplifier
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Carrier System (Continued)

from this extensive use of plug-in 
construction. First, interchangeabil
ity of various subassemblies allows 
a wide variation in equipment ar
rangements to meet different opera
tion requirements. Second, the cost, 
both in initial investment and sub
sequent maintenance, is less. Fewer 
spare parts are required and, when 
repair becomes necessary, the defec
tive unit can be replaced with a 
spare while it is sent to a centralized 
repair depot for service. Interrup
tion of service is reduced to a 
minimum.

in the design and
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Fig. 6: (1) Attenuation varies with weather on open wire hnH 
Fig. 7: (above) Diagram of West-Easi and East-West system regulatois

manufacture of
miniaturized electronic components. 
For example, tantalytic capacitors,
miniature paper capacitors, and

Loi
As
pot

in

IS-Class Systems

Four different arrangements of 
45-class terminal equipment are 
either in production, under develop
ment, or planned. These four sys
tems will meet all important re
quirements for carrier equipped 
open-wire lines, cable, or radio cir
cuits. Frequency allocations for all 
of these systems are shown in Fig. 
2. The 45A 12-channel open wire 
line system and the 45BX 48-chan- 
nel radio system are now in volume 
production. The 45B 24-channel 
cable carrier system is now under
going extensive field tests prior to 
finalization of design. The 45D radio 
system, providing 60-channel super
groups for heavy traffic routes, is 
undergoing active engineering de
velopment.

miniature toroidal inductors are 
used extensively throughout.

Many man-hours of labor wrent 
into producing the best possible 
packaging arrangements w’ith the 
net result being that the equipment 
occupies approximately one-fifth the 
rack space required by previous 
systems of equivalent performance. 
This reduction in size was accom
plished without degrading the per
formance of the equipment or sacri
ficing reliability and life expectancy.

Channel Terminal Cait

Design Problems

On& of the principal design re
quirements for 45-class systems was 
to produce highly compact equip
ment which could reliably provide 
proper transmission quality. To 
achieve this objective, full advan
tage was taken of recent progress

The channel terminal unit shown 
in Fig. 4 is a basic building block 
element in all 45-class systems. Be
cause of this multiple use, particular 
attention was paid to making the 
unit as flexible as practical. Cir
cuitry has been developed to obtain 
maximum component utilization 
compatible with straightforward de
sign.

A block diagram of the channel 
terminal unit is shown in Fig. 3. 
Voice frequencies enter the panel on 
either a two-wire or a four-wire 
basis by a choice of plug-in ele
ments. On the transmitting branch, 
the voice frequency bandwidth is 
restricted either to 3100 cps or to 
3400 cps, depending on whether out- 
of-band frequency shift signaling is 
to be used, by a low-pass filter 
packaged as a plug-in subassembly 
along with a receiving low-pass fil
ter and a signaling pick-off filter. 
From the transmitting low -pass fil
ter, voice frequency energy is con
verted upwards in frequency by a 
simple germanium diode modulator.

Two such modulators are included 
in the transmitting branch. The sec
ond modulator is used to modulate 
the output of the signaling oscillator 
and keyer unit. Carrier power to the 
modulator in the message transmit
ting branch is deliberately restricted 
to provide desirable limiter char
acteristics. Purpose of the two 
modulators in the transmitting 
branch is to reduce interaction be
tween voice frequency and signaling 
energy at high message input sig
nals. This is particularly important 
because the signaling frequencies 
are also used to operate an individ
ual channel flat gain regulator at the 
receiving end. The proper sideband 
is selected by a transmitting band 
filter which is housed in a plug-in 
subassembly along with a receiving 
band filter. One of four different fil
ter subassemblies is used, depend
ing on the channel position in the 
frequency spectrum from 8 to 24 
kc. Attenuation slopes of these 
band-pass filters are made symme
trical to permit changes of sideband 
location. Conversion to either upper 
or lower sideband is made by mov
ing the channel carrier frequency 
from one end of the band to the 
other.
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Single Demodulator

Demodulation is also accomplished 
by a germanium diode modulator. A 
single demodulator is used for both 
signaling and voice. This is possible 
because, in the receiving branch, 
sufficient carrier power may be sup
plied to the modulators to obtain 
linear characteristics for normal op
erating levels. A simple low-pass 
filtei* following the demodulator sup
presses upper sidebands and there
fore reduces the load handling 
requirements for the receiving 
amplifier. Output of the receiving 
amplifier is fed to parallel connected 

(Continued on page 185)
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locked Oscillators for Test Equipment
As a frequency controller, frequency multiplier or 
power amplifier these circuits can prove valuable 
in the design of frequency measuring equipment

phase error in the output as referred 
to the synchronizing input.

Phase Jitter

A locked oscillator is an oscillator 
which is controlled absolutely in 
average frequency by some synchro

nizing signal. This synchronizing 
signal may be the same frequency 
as the oscillator output frequency or 
bear some harmonic relationship to 
this frequency. Used in the latter 
manner, locked oscillators may be 
used as either a multiplier or divider 
of the synchronizing frequency. In 
some systems the output of the 
locked oscillator is very much 
larger than the synchronizing input 
and in this way the locked oscillator 
becomes a power amplifier of good 
sensitivity. Furthermore, most 
locked oscillators tend to dis
criminate against unwanted signals 
away from their operating frequency. 
Spurious signals which are present 
in the synchronizing input and are 
far enough removed from the actual 
operating frequency are greatly at
tenuated in the output of the locked 
oscillator.

By LEONARD S- CUTLER 
Gertsch Products Inc, 

11846-48 Mississippi Are. 
Los Angeles 25, Calif,

sociated with locked oscillators. In
the absence of a synchronizing sig
nal they still tend to produce an out
put. If the parameters in the circuit, 
drift far enough the oscillator may 
jump out of synchronization and 
produce a spurious output. They 
may tend to synchronize on a wrong 
harmonic or wrong sub-multiple of 
the control frequency in the case 
where they are being used as mul
tipliers or dividers. There is usually 
a certain amount of phase jitter as
sociated with the output signal with 
respect to the synchronizing signal. 
The amount of jitter depends upon 
the system being used as well as 
the parameters in that particular 
system. There is always the static

Most of these disadvantages are 
of no major consequence in frequen
cy measuring and generating equip
ment. Checks can always be made 
to be certain that the oscillator is 
synchronized properly and at the 
right frequency. Phase jitter can be 
objectionable if it is large enough to 
cause noticeable frequency devia
tions in the output. Static phase er
ror is of no importance. Drifts in 
static phase can cause error if meas
urements of a high order of accur
acy are being made. Since frequency 
change is the derivative of phase, a 
rate of change of phase of 2n radi
ans/sec. will produce a frequency 
error of 1 cps. Locked oscillators can 
tolerate only a given amount of 
phase shift between the output and 
the synchronizing input. If this 
amount is exceeded the oscillator 
will jump out of synchronization. 
Therefore, if the oscillator remains 
locked, these frequency errors are 

(Continued on page 196)

Heterodyning Action

These features make the locked 
oscillator a desirable circuit to use 
in frequency measuring equipment 
of the heterodyne type. Accurately 
known frequencies may be gener
ated by mixing harmonics of a 
standard crystal source with a low 
frequency oscillator. The desired 
frequency from the mixing process 
can be used as synchronizing sig
nal for a locked oscillator which 
serves not only to discriminate 
against unwanted mixing products, 
but to amplify the desired mixing 
product and provide it or its har- * 
monies for use in the output of the 
frequency measuring equipment. 
An oscillator may be synchronized 
to a high order harmonic of a stand
ard signal and thus provide a new 
harmonic sequence directly related 
to that of the standard crystal and 
extending its frequency range. They 
may also be synchronized at some 
sub multiple of a control frequency 
and their uses in this manner for 
timing, gating, etc. are well known. 
There are certain disadvantages as-
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Fig. 1: (above) Simple feedback locking

Fig. 2: (r) Double mixer feedback system
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Fig. 3: (I) Direct reading VHF frequency meter 

Fig. 4: (below) Microwave frequency multiplier
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Surface-Barrier Transistor
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cuits with predictable performance, 
an adequate equivalent circuit must 
be adopted. Two equivalent circuits 
(Fig. 1), a n type- and a conventional 
T. were tested. It was found that the 
n best describes the surface-barrier 
transistor. The main advantage of 
the n equivalent circuit is that its 
resistances are independent of fre
quency. This was verified by the 
agreement between measured and 
calculated values of input impedance 
vs. frequency. (The active current 
generator, alpha, is the only fre
quency-dependent parameter in the 
n equivalent circuit.) Furthermore, 
the emitter diode resistance of the n,

measur 
mercial 
(such í

T-61).'

theoretical 
is Boltz-

mann’s Constant, T is the absolute 
temperature, q is the electronic 
charge, and I, is the de emitter cur
rent) whereas re, in the T equivalent 
circuit, varies widely. Equations re
lating the T and the n equivalent 
circuits are given below.

VTVM( 
HP-400C

DUMMY 
TRANSISTOR 

HOLDER

collector capacity 
bulk spreading resist; 
the base region

50-MC 
SWEEP
MASTER

IN the latter part oT 1953, the de
velopment of a revolutionary new 

semi-conductor device, the surface
barrier transistor (SBT), was an- 
nounced1,4. This new transistor is of 
special interest to the design engi
neer because he now has available a 
transistor that is capable of high- 
frequency operation at low power 
levels. The surface-barrier transistor 
has been used in such typical cir
cuits as bandpass amplifiers, wide
band low-pass amplifiers, oscillators, 
mixers, and high-speed switching 
circuits.

low-frequency component 
of base resistance due to 
space-charge layer widening 
series emitter resistance

0-50Û CARBON 
(CALIBRATED)

O.lOjlf

emitter-diode resistance
(kT/ql.)
output-barrier reverse re
sistance
shunt resistance due to 
space-charge layer widening 
of the output barrier
short-circuit, low-frequency 
current gain

82* i’30 'f'50 T0

-aaa, » i—-4 SWEEPMASTER
I COAX OUT

Fig. 1: (I) Surface-barrier transistor equivalent circuits. T and pl types. Fig. 2: |r) Set-up for making rb’ measurements



Measurements and Applications
lOMC
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Fig. 7: Circuit for measuring transistor noise figure employs noise diode for high frequencies

Measurement Techniques

Gain X Bandwidth

Consequently, three parameters.

and fc

describe the high-frequency per<(I) Neutralised bridge ac equivalent circuit. Fig. 6: (r) Alpha cut-off characteristic
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(such as Transistor Products model 
T-61). The parameters of eight typi-

SENS1TIVE RESEARCH 
mlliameter

tions of a wavelength of light. The 
figure of merit for a bandpass ampli
fier is2

fabrication process

30MC 25MC

niE-TECH « ELECTRONIC INDUSTRIES • August 1954

spacing is on the order of 0.0002 
inch ±5%. This indicates that the

measured 
mercially

By ROLAND J. TVRNER 
Research Dir. 
Philco Corp. 

Philadelphia .34. Penna.

30MC 25MC

transistor.
As can be seen from Table I, the 

collector capacitance of SBTs are 
very small. Therefore, it is necessary 
to eliminate the capacity of the

on a conventional com- 
available bridge circuit

cal surface-barrier transistors are 
listed in Table 1. A great similarity 
can be noted between these units. 
For alpha cutoff frequencies between 
50 and 60 mc, the barrier-to-barrier

The low-frequency parameters of 
the surface-barrier transistor are

UNNEUTRALIZED 
200Í1 ,

where Gp is the power gain, and a 
is the common-base current gain at 
the frequency f. The figure of merit 
for a wide-band, low-pass amplifier 
with equal source and load imped
ance is

F = 201 Rq
I • value OF noise OIOOE PuATE CURRENT FOR COuBLING NOISE ROWER OUTPUT
Rq SOURCE RESISTANCE « 5OOÛ

MEASURED AT If-3OV RfSOOa 

t • - SOMA « • I0K

collector resistance
frequency at which alpha is 
0.707 a„
collector current with zero 
emitter current

Fig. 8: (I| Surface-barrier noise figure-frequency characteristic Fig. 9: (r) Emitter input impedance-frequency response of tuned amplifier



SOURCE
2.2K22K

TI5V

28 db

Fig. 10: (I) Neutralized bandpast amplifier. Fig. 11: (r) Surface-barrier transistor two-stage video amplifier. Cain is 20 db

Barrier Transistor (Continued)

and fi

Application»

TABLE I
SBT Parameters

and

ki-tech

are shown in Figs. 2 and 4. Neutral
ization is necessary to eliminate the 
effect of a reactive component of 
load current at high frequencies 
(due to the relative magnitudes of

the only output-producing source is 
the active current generator, and the 
open-circuit impedances are

4 At rlgl
I Mt, i

glati 
better lultei

The necessity for bandpass ampli
fiers capable of operating in thi 

(Continued on page 162)

Flat 
olun

L =50MC

the input impedance to be un
changed when the load is shorted. 
The input frequency is increased to 
a value such that alpha is 0.707 a0. 
This frequency is, by definition,

Because Z12 = 0, the accurate meas
urement of fia and rb' is simplified.

transistor holder Ch in measuring Cc 
because Cb, which is about 1.35 iipf, 
can be tuned out by means of an 
external reactance. By using the 
circuit shown in Fig. 3, the capacity 
of a dummy transistor, Ch, and the 
output capacity of the SBT under 
test, Co, are measured separately. Cc 
is then determined by subtracting 
Cb from Co

Typical neutralized bridge circuits 
for measuring

for two typical surface-barrier tran
sistors is shown in Fig. 6. A voltage 
dependency of approximately 5.0 
mc/v is noted for these units.

A figure of merit relating device 
noise to a known thermal noise pres
ent in a resistor is called noise fig
ure. Several methods exist for meas
uring noise figure. A cw method is 
used at low frequencies (below 100 
kc) and a noise-diode method at 
high frequencies (above 400 kc). 
The latter method (Fig. 7) is by far 
the more accurate and reliable since 
it is independent of the gain and the 
noise bandwidth of the measurement 
system. At low frequencies the SBT 
noise figure varies inversely with 
frequency, but from 455 kc to 10 mc 
SBT noise figure is independent of 
frequency. A plot of noise figure vs. 
frequency for two typical surface
barrier transistors is shown in Fig. 8.

The ac equivalent of these circuits 
is shown in Fig. 5. The SBT n equiv
alent has been used: r. and rv are 
not included because they are neg
ligibly large. When the bridge is 
balanced,

In measuring r’b (Fig. 2), rn is 
varied for a null on the VTVM. At 
the null point, r'b = rnCn/Cc.

In measuring
fi« (Fig. 4), 

rn is set at the position which causes

Fig. 12: Two-stage feedback amplifier
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Unit au fra

(mc)

Co n/ 
(fl)

T-Equftalent

Lo 

(mo)

ir-Equivolent
10-MC 
Noise 
Figure 
(db)_(0)

re

(K A)

rb*

(Q)

rd 

(fl) (meg U) (Kill

C-238 .830 52 2.7 52 19 145 170 5.0 48 .376 41.0

C-239 .920 55 2,7 67 19 270 470 1.5 56.7 .805 32.6 ...

C-242 .915 60 2.1 67 26 195 370 1.0 57.5 .412 30.3 ...

C-245 .860 48 2.0 73 19 200 255 1.0 54 8 .576 43.0 7.0

C-248 .866 55 2.1 70 7 260 350 50 54 2.00 40.1 65

C-249 .934 60 2.7 81 7 210 780 .60 58.5 1.76 15.8 4.9

C-250 .880 52 2.4 60 15 310 340 .50 55.9 (.15 50 9 5.2

C 251 .947 50 2.1 170 11 500 1050 1.0 66.7 3.03 31.8 4.6



the heart of the Lawrence tube

4
 Plate« are mounted in a vacuum tank for 

aluminizing. Aluminum it vaporized un
der vacuum conditions creating a film on 

lit exposed glass surface of the target plate

4 At right 1« a 22-in. metal Chromatron, at 
I left, o developmental 21 -In. rectangular 

glati model. Rectangular glass bulb is 
better tutted for mounting in receiver cabinets.

5
 Whether glass or metal, color TV bulbs 

are of two-piece conttruction to allow 
mounting of the color structure near the 

lace of the tube. Metal flanges ho'd sections

8
 Glatt lathe inserts single eloctron gun 

Into base of 22-In. tube. Them functions 
are now being undertaken by licensees, 

Chromatic production Is limited Io grid units

This demountable vacuum system and test 
) equipment for viewing and testing color 

grid structures assures top performance 
units delivered to widespread licensees

3
 After printing on targel plate, phosphor 

is baked and coated with silicate. A 
plastic film is then applied by floating 

on a water surface, which Is allowed to drop

7
 Face plate sealing machine tea's the 

glan face plate to the stainless steel 
ting of a 22-In. round metal tube. Tubes 

Mem here aro «ample« being made In lab
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2
 Color phosphor ‘ink” is applied to glass 

target plate by silk-screen process. 
Squeegee passed over stencil forces color 

through space«, printing tho desired parallel strips

The West Coast plant of Chromatic TV-Labs, Inc. has swung into 
mass production of Chromapacs, the color structures that are

9
 Dynamic tests of finished Chromatrons 

call for complex color generation equip
ment though deflection system« tor 

receiver« will be the same at for blw sets



CUES for BROADCASTERS
Practical ways of Improving station operation and efficiency

Automati

Remote Insurance

Cantaci b
you want to keepers

Automatic Overload Reset
an hour use masking tape

HE heart of our automatic resetWriting platform folds back when not in use
thermostaticequipment

spray
AWt

Hearing aid and matching transformer form inexpensive emergency remote kit

250-500

LINEPHONES LINE

^U-tech

Simple Bracket Makes 
Log-Keeping Easy Job

DONALD M. WHEATLEY, Chief
Engineer, WJOY, Burlington, Vt.

taped objects, taped splices, 
plugs in good condition and 
ing new try the same acrylic

STAFFORD E. DAVIS, Chief 
Engineer, KGVL, Greenville. Texas

If your hands get dirty with the 
sludge off plastic electrical tape 
after taping hand tools, such as pli-

For protecting decals and panels it 
works wonders. After decaling a 
panel and letting the decals dry for

FULTON H. TRAVIS, KREW, 
Sunnyside, Wash.

OVERLOAD 
EXTRA COK

and allow 5 to 10 minutes between 
sprayings. For maximum protection
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well ventilated area

and beauty more than one spraying 
is advised.

Amperite relay. This reset equip
ment will work on any transmitter 
that has an extra set of contacts on 
the overload relay. If the relay does 
not have extra contacts, one can 
make existing contacts do double 
duty and release one pair, or use an 
additional relay in parallel with the

R. F. IK
FROM 

MOD- MC
Xmt.
PICK-UP

COIL

shining up the name plates on 
tors, generators, transmitters, 
other equipment, give them a 
of acrylic spray too. They’ll 
bright for quite some time.

NEXT time storage batteries get 
you down clean them up. tons, 
sides, all over. Cover the vent holes 

with tape, and then spray the bat
teries all over with the new Kry Ion 
acrylic spray. Next maintenance 
trick they will still be shining like 
new so. just flick a cloth or clean 
paint biush acioss the tops. After

mo- 
and 
shot 
stay

EVER feed a standard log sheet 
into your typewriter, bat out 

the schedule, then unwind it, run 
in your times and certifications with 
a pen, then wind it back into the 
typewriter . . . and on through the 
shift?

Try a simple plate which rides 
down within an eighth of an inch of 
the platen and swings back out of 
the way when not wanted. The log 
sheet goes into the platen, the writ
ing platform slides down, as illus
trated and when it’s in place, the log 
can be typed and the writing plat-

normallyc 
OPEN ON 
OVERLOAI

Plastic Spray Saves Work
JOHN F. CLEARY, WFBL, 

Syracuse, N. Y

form, which rides with the carriage, 
provides backing* for pen notations. 
The end result—a typed and written 
log in a single operation, without the 
annoyance of removing the sheet 
every few lines for penned notations.

To gain stiffness on the aluminum 
sheet (obtained by removing acetate 
from an old tianscription) it’s nec
essary to allow enough material over 
—about % of an inch on each side— 
to be turned down at right-angles to 
the working surface. To get a smooth 
fit on the platen, the right-angle sec
tion must be tapered as shown, to 
match the curve of the platen. When 
not in use, it is flipped back out of 
the way, like the paper bales on 
standard typewriters.

existing 1« 
set equipn 
ence if th< 
on an ove 
parts need 
equipment 

Our e< 
overtime, 
cal storms 
the equipr 
ter back 
due to an 
three sect 
static elec 
or for any 
to have ।

where necessary and spray the 
panel.

Use the recommended cautions 
when spraying: keep the spray 
moving at all times, this is very’ im
portant; do not spray too close to 
object being sprayed, or too much 
will be applied over too small an 
area and the spray will run. Use the

WHEN a remote kit is taken into 
the field a spare is an incon
venience but added insurance. To 

get around this headache an emer- 
ency remote kit was devised using 
a hearing aid with a built in rnike 
The headphone was removed and 
the output fed into a matching 
transformer and then to line. The 
unit was made with two headphone 
jacks and binding posts, as one of 
our regular remote kits uses a 
phone plug and others use binding 
posts. The transformer and jacks 
were mounted in a small tin can 
which had been slotted to hold the 
hearing aid. The can was then 
wrapped with electrical tape to 
dress up the looks. The entire unit 
is self contained, and while the 
quality is only fair it can be the 
difference between no program and 
a program if the regular remote kit 
fails while in the field

N our 
. uses a

other 
taped 
look
spray.

Multi Mik
WILLIAM

HEARING
AID

$$$ FOR YOUR IDEAS
Readers are invited to contribute their 

own suggestions which should be short 
and include photographs or rough 
sketches. Typewritten, double-spaced 
text is requested. Our usual rates will 
be paid for material used.



Automatic r«Mt circuit designed around thermostatic relay puts transmitter back on the air within 3 secs, after overload condition occurs

GR| 50 KR.F.C 2.5 mh
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100
JUJUT 22K

&W
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30 ma. CHOKE

6.3V
SOCKET

watch fhe Gates 1-D transmitter.

Gates 1-D will arc in the tank

when at the mike.
Two lines are leased between

studio 2 and studio 1 transmitter.

and line 2 carries air minitor back

used for talk circuit and other

air monitor rectifier was modified

H F. IN
FROM

MOD-MON.
Xmt.
PICK-UP

COIL

Air Monitor Problem &

lems when the two studios and two

converse with each other on the
same program!

Studio 1 is at the transmitter
where its announcer with Re-

August 1954

500A
WOUND WITH 2 SLIDERS

Multi Mike Input to Console

uses a Gates 52-CS Studioette,

MANUAL BUZZER
SW.

150 A 470 A

.001 uf R.F.C. 2.5mhMICA

100
47 K

p 41 f '/2W

C .05x11 6SN7

existing relay for the automatic re
set equipment. It makes no differ
ence if these contacts close or open 
on an overload. Two circuits, with 
parts needed, are shown so that the 
equipment will work either way.

Our equipment really works 
overtime, especially during electri
cal storms. It takes 3 seconds for 
the equipment to put the transmit
ter back on the air once it is off 
due to an overload condition. This 
three second period is ample for 
static electricity to pass to ground, 
or for any other overload condition
to have passed.

WILLIAM NARAMORE, WGSM,
Huntington, N. Y.

N our recording studio, which

Contact between distant yet simultaneously operating studios was achieved with this circuit, which provides for indication of transmitter breakdown

BUZZERII
RELAY

«U-TECH & ELECTRONIC INDUSTRIES

we had need for more microphones.
This problem was overcome by us
ing the Gates turntable pre-amp.
with a double-pole-double-throw 
switch using the turntable gain con
trol for control of both microphones.

Baby (Transmitter) Sitter
MANLY ST. JEAN, WPIN
Chief Engineer, St. Petersburg, Fla.

WO studios, two announcers 
' gave rise to two prob-

announcers were six miles apart yet
ON AIR” simultaneously and even 

stricted Operator License must

We must alert him to any variations 
of power line voltage or arcs in the 
transmitter that do not open the 
circuit breakers. (Sometimes the 

condenser of either the final, or 
driver,—it stays on the air but with 
a power reduction of aO to 75 per 
cent. Studio 2 is downtown where 
its announcer must hear everything 
and wear air monitor earphones

Line 1 carries program of studio 2, 

to studio 2, while the phantom is 

things. At the transmitter the 6H6 

to two completely different and
(Continued on page 108)



Advance Work in

Fig. Is Ceramic-to-metal for high temperatures

Ceramic:

Envelope

some sort of frame

Type» of Failure»

Considerable effective work

niE-HCH

and to provide 
of reference.

By HAROLD E. SORG 
Director of Research and Paten 

Eitel-McCullough Inc. 
San Bruno, Calif,

TELE-TECH B ELECTRONIC INDUSTRIES • August

Research directed at reducing the number of mechani
cal failures in transmitting and receiving tubes is 
coming up with a number of interesting design changes

failure increases. If the environment 
is favorable, losses due to mechani
cal failures decrease relative to 
those attributable to electrical fail-

process < 
powder 
the cerai 
ders are 
perature 
ing proc, 
oped by 
arriving 
procedui 
metal br

tube manufacture. Another thing is 
that electrolysis in glass causes pre
mature seal failure. Still another 
and less obvious factor is that glass 
is not stable chemically under ele
vated temperatures and electron 
bombardment, which produces a 
source of contaminants unhealthy 
for the cathode during tube life, 
Some different kind of envelope ma
terial was clearly desirable.

Ine ceri 
self-jiggi 
stacked j 
of the i

ures.
It is worth while observing at this 

point that, while it is desirable to 
reduce the numbei- of tube failures 
in all categories, the most urgent 
problem lies in the mechanical type 
failures. With this type of failure the 
equipment suddenly and without 
warning fails to function.

Ceramic of proper composition is 
a logical choice, because it has the 
essential properties of electrical in
sulation and vacuum tightness. The 
better ceramic bodies of the high 
alumina type, such as Coors Al-200. 
have many advantages compared to 
glass. They are very strong me
chanically, having tensile strengths 
of the order of 25,000 p.s.i. They will 
withstand high temperatures of over 
1500G C, and they are stable chemi
cally. Another advantage from the 
standpoint of tube fabrication is that 
ceramic bodies can be produced to 
precise dimensions and lend them
selves well to improved automatic 
tube assembly operations.

Work on ceramic tubes at Eimac 
started in 1946. The first years were 
spent on developing and perfecting 
ceramic metalizing techniques, i.e., 
applying a metallic film to the ce
ramic body so that the metalized ce
ramic can then be brazed to another 
part, such as metal. We prefer a

LET us first set up the following 
definition: “Electron tube relia
bility is the probability that a tube 

will give satisfactory performance 
for a specified period of time, when 
used in the manner and for the pur
pose intended.”

This definition takes into account 
the fact that in some applications, as 
in missiles, the required life span of 
the tube may be relatively short and 
thus, the importance of other factors 
will outweigh that of life hours in 
the socket. This definition may seem 
an oversimplification, but it is sub
mitted here as a working definition

presently being done in military 
surveillance programs, collecting 
data on electron tube failures in the 
field. These data are generally re
ported under two classifications: 
Mechanical failures and electrical 
failures. The first of these includes 
such things as envelope and seal 
failures, mechanical faults, heater 
defects and shorts or opens. These 
are considered catastrophic failures 
—that is, the tube functions up to a 
point and then fails abruptly. The 
second, or electrical category, con
stitutes failures due to tube char
acteristics, such as cathode emission, 
transconductance, or the like, hav
ing shifted or dropped out of elec
trical limits during the operational 
life of the tube.

The distribution of failures be
tween the above classifications var
ies widely, depending, as one would 
suspect, upon the particular tube 
type and also upon the environ
mental conditions. For example, if 
tubes are subjected to more severe 
environmental conditions, such as 
shock, vibration and higher ambient 
temperature, the mechanical type of

For a long time we had been con
vinced that the envelope itself was 
responsible for many of the difficul
ties. The electron tube inherited its 
glassware from the older lamp in
dustry. Many electron tubes today 
still look like electric light bulbs. It 
is true that metal has replaced part 
of the glass in some tube designs, 
but the glass-to-metal seal problems 
remain. Glass is bad for several rea
sons. One obvious thing is that it is 
fragile and breaks easily. This intro
duces handling problems and limits 
ability to withstand shock and vi
bration.

Another factor is that glass and 
glass-to-metal seals have limited 
operating temperatures, which puts 
a severe restriction on the opera
tional environment. Likewise, the 
temperature limitations imposed by 
glass make it difficult to do a good 
outgassing and exhaust job during

Fig. 1 
to-metal 
with hig 
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silver, ai 
was not 
tures wl 
vated an 
ments, h 
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during t
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Fig. 3 
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Fig. 2: (I) Ceramic-to-ceramic eliminates metal parts. Fig. 3: (r| An experimental all-ceramic triode



Electron Tube Reliability

Ceramic-to-metal Seals

Transmitting Triode

Fig 4: Improved 450 watt ceramic triode
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tire envelope is brazed together in 
one operation. It is interesting to 
note that the anode itself is formed 
by a metalized section of the en
velope. This is possible because ce
ramic bodies are fairly good ther
mal conductors and a considerable 
amount of heat can be dissipated 
through the wall of the tube.

Extensive tests have been run on 
this kind of integral anode structure. 
We also have a small test tube using 
for convenience a stem having cath
ode and grid of a planar triode 
known as the 2C39A. The upper part 
of the tube is simply a ring of ce
ramic having a metalized ceramic 
disk brazed to the top and forming 
the anode, the braze serving as the 
anode lead-in conductor. The anode 
disk diameter is % in. Such tubes 
are operating satisfactorily on life 
with anode dissipations up to 20 
watts.

process of metalizing in which metal 
powder is sintered to the surface of 
the ceramic. Refractory metal pow
ders are used to permit high tem
perature brazing. Various metaliz
ing processes have also been devel
oped by others in this country. After 
arriving at a suitable metalizing 
procedure, we perfected ceramic-to- 
metal brazing techniques.

Fig. 1 shows a variety of ceramic- 
to-metal seals. These seals are made 
with high melting point brazing al
loys, such as copper-gold, copper
silver, and the like. The desire here 
was not only to provide tube struc
tures which would operate in ele
vated ambient temperature environ
ments, but also to enable bake-out 
at high temperatures on exhaust 
during tube manufacture.

Very early we developed another 
type of structure which we call a ce- 
ramic-to-ceramic seal as shown in 
Fig. 2. This permitted great simpli
fications in tube design, because we 
used the brazed joint itself as a 
lead-in conductor. The next step 
was to metalizo the outer surface of 
the ceramic adjacent the joint to 
provide a terminal. It thus is possi
ble to eliminate all the metal parts 
in the envelope. New methods at 
Eimac comprise applying the metal
izing materials by printing processes. 
The vacuum tube is thus arriving at 
a stage comparable to printed circuit 
techniques.

Fig. 3 shows an early developed 
triode of all-ceramic construction. 
The ceramic envelope sections are 
self-jigging and are assembled in 
stacked relationship. After mounting 
of the internal electrodes, the en-

Fig. 5 illustrates a 450-watt ce
ramic triode in the power tube cate
gory compared to an Eimac 450T of 
like characteristics. The ceramic 
version has an external metal anode 
and an envelope comprising two ce
ramic pieces, one cylindrical and the 
other disk-shaped. The grid lead-in 
is at the brazed joint between the 
ceramic sections, and the filament 
leads are at pins through the ce
ramic disk. Reduction in size of the 
ceramic version compared to the 
glass tube is notable.

Fig. 4 shows an improved ceramic 
version of the 450-watt tube having 
a coaxial stem. The tube has fins 
brazed as an integral part of the 
anode and will dissipate the 450 
watts without forced cooling of any 

(Continued on page 170)

Fig. 8; Power klystrons for UHF TV frequencies

Fig. 5: 450 watt ceramic triode compared to 
450T

Fig. 6: 20 kw tetrode has ceramic-to-metal seals

Fig. 7: Ceramic version of 2C39A, 100 w. triode
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New Antenna Coupler for UHF
By permitting the simultaneous operation
of up to six transmitters from a single an
tenna, this new coupler greatly reduces an

By ROBERT I. STAINBROOK
Hoffman Laboratories

Los Angeles, Calif.

numerous transmitters, receivers, 
and other equipment are used, the 
large number of antennas usually 
required results in such congestion 
that it is difficult to obtain the un
obstructed locations necessary for 
efficient antenna operation. A situa-

Fig. 1: Automatic antenna coupler (CU-255 UR)

tion of this type created an urgent 

aboard ship for a system permitting 
the simultaneous operation of sev
eral transmitters and/or receivers 
on a single antenna. From this need 
resulted the antenna coupler of Fig.
1. which was developed in conjunc- 

and produced by Hoffman Labs Inc.,
Los Angeles, Calif.

These couplers, the CU-255 UR 
an automatic coupler, and the CU- 

manually-adjusted332A/ UR,
model, provide the circuitry neces
sary to perform the following func

1. They properly couple several 
simultaneously
transmitters or receivers to a single

2. They provide an efficient trans
fer of energy between the antenna 
and the individual transmitters and

3. They match the. impedance of 
the antenna system to the impedance 
of the particular transmitters and

4. They tune the antenna system to 
any frequency between 230 to 390

efficient 
ance-ma) 
tern.

The a 
(CU-255 
primarilj 
ceivers 
tune” ty] 
ten pres< 
manuallj 
presettin 
sequent 
one of 
when th 
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trol equ 
necessar;

The r 
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change < 
ated tra 
antenna 
with ani 
ceiving 
provide 
ages or 
type of

5. They provide adequate channel 

between independent equipments.
6. They reduce the total number of 

antennas required for numerous

These antenna couplers when ar
ranged in a group of from two to six 
units provide a system in which two 
to six radio transmitters, receivers, 

be operated simultaneously on a 
single antenna within the frequency 
range from 230 to 390 mc. See Fig. 2.
One antenna coupler is required for 
each transmitter, receiver, or trans
mitter-receiver system. They are in
tended for use either aboard ship or 

couplers not only affect a reduction 
in the number of UHF communica 
tion antennas required in communi
cation centers, but also increase the 
communication range through im
proved radiation patterns by having 
the few antennas required installed 
in unobstructed locations. In addi
tion, these equipments provide an
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efficient power-coupling, imped
ance-matching, and filtering sys
tem.

The automatic antenna coupler
(CU-255/UR) is designed for use 
primarily with transmitters and re
ceivers which provide the auto
tune” type of automatic selection 
ten preset channels. It can also be 
manually tuned, as required when 
presetting the ten channels. Sub
sequent automatic selection of any 
one of these channels is effected 
when the channel is dialed on any 
transmitter, receiver or remote con
trol equipment which includes the 
necessary “autotune” type circuitry.

The manually adjusted coupler 
(CU-332A/LR) is the same as the 
automatic model except that it pro
vides for manual operation onlv. It 
must be manually reset for each 
change of frequency in the associ
ated transmitter or receiver. This 
antenna coupler is intended for use 
with any UHF transmitting or re
ceiving equipment which does not 
provide the necessary control volt
ages or facilities for the “autotune 
type of automatic operation

el
m

Each antenna coupler serves to 
couple one receiver or transmitter 

the antenna. They are designed for 
use in multiple, as shown in Figs. 2 
and 3 Within each coupler, a section
of coaxial line is cut away length
wise to expose the inner conductor.
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This cut-away line is referred to as 

wnen the counler is connected in an 
antenna system, this cut-awav sec- 

with, and becomes a part of, the an
tenna transmission line. See Fig, 3.

A coupling stub adjustable to a .
quarter wavelength over the fre
quency range from 227 to 396 mc is 
positioned close to the cut-away’ or 
semi-coaxial section of line so that, 
when the stub is tuned and correctly 
located along the line, there will be 
an efficient transfer of r-f energy 
between the stub and the line. The 

apposite the antenna is short-cir
cuited so that, when the stub is the 
correct electrical distance from the
short circuit; r-f energy coupled 
into the line from the stub will flow

ULE-TECH & ELECTRONIC INDUSTRIES

SEMI-COAXIAL 
ANTENNA 

TRANSMISSION 
LINE

ANTENNA

NO. I NO. 2

QUARTER-WAVE

Fig. 3: With coupler connected to system, “semi-coaxial" section is effectively in series with I ne

Fig. 4: Grouping of 4 automatic and 2 manual couplers. Minimum frequency spacing is 15 MC



Antenna Coupler (Continued)

the
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re- 
for

tion, the tuning meter on the 
ceiver is used as an indicator 
tuning the coupler.

The r-f coupling section of

MC separation— 

of decreased S/N 

to 311.95 MC
with 5 MC separation—1 
db 
with 8 MC—negligible

311.95 to 396.4 MC 
with 6 MC separation— 
4 db 
negligible

Interaction—with 15 
0.2 db 

Cross Modulation—(in terms 
ratio!

227.5

RF Coupling Hectic»

The coupling cavity is enclosed by 
the framework and side shields of 

(Continued on page 178)
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Fig. 6; (I) Diagram of the RF Coupling Section. Fig. 7: (r) Reflectometer rectifies the wove 
reflected from the coupling circuit back toward transmitter. 0 reading on meter denetes 
properly tuned coupler.

toward the antenna, or conversely, 
energy coming from the antenna will 
be coupled into the stub. The trans
mitter or receiver is connected to the 
quarter-wave stub through a coaxial 
line called the “transmitter-receiver 
r-f feedline.”

In a transmitter system, power 
from the transmitter is fed through 
the r-f feedline to the quarter-wave 
stub, coupled from the stub to the 
antenna transmission line, and, 
hence, to the antenna. When a re
ceiver is used, the signals picked up 
by the antenna are fed down the 
antenna transmission line where 
they are coupled to the quarter
wave stub and fed through th? 
transmitter-receiver r-f feedline to 
the receiver.

Tuning Indicator

A reflectometer circuit including a 
pick-up probe, rectifier, and meter is 
included for use as an indicator for 
tuning the coupler when used with a 
transmitter. In a receiver installa- 

unit contains a section of air-dielec
tric coaxial line cut away lengthwise 
so as to expose the inner conductor. 
Adjacent to and parallel to this cut
away line is a quarter-wave stub 
coupling element, or coupler as 
shown in Fig. 3 which is adjustable 
to a quarter wavelength at any fre
quency from 230 to 390 mc. R-f 
power is transferred from this coup
ler to the exposed inner conductor 

of the main line as a result of the 
mutual coupling between them when 
the coupler is tuned to resonance. 
The lower end of the main line in 
unit No. 1 in the system is short- 
circuited. The quarter-wave stub is 
mounted on a platform which can 
be moved along the main line, thus 
permitting adjustment of the posi-

Operating Characteristics 
Frequency Range—227.5 to 396.4 MC

Insertion Loss—for single coupler—0.65 db 
for each of 6-unit group— 
0 66 db 
for each of 6*unit group 
with 15 MC separation- 
0.8 db

Power Isolation—minimum isolation level— 
16.20 db with 15 MC sepa
ration over the band

tion of the stub with respect to the 
short circuit. The electrical length 
and the position of the stub deter
mine respectively the resistance and 
the reactance presented at the trans
mitter-receiver feed-line input ter
minal. These two variables make 
possible accurate impedance-match
ing between the coupling circuit and 
the line to the transmitter or re
ceiver even though the antenna may 
present as much as a 2-to-l mis
match with respect to the 50-ohm 
line used in the system. This results 

in maximum transfer of power from 
transmitter to antenna or from an
tenna to receiver.

When used with a transmitter, the 
unit is tuned to a frequency by ad
justing the length of the stub and 
its position with reference to the 
short circuit until the reflectometer 
output meter shows a reading of 
zero. This indicates that the coup
ling-circuit impedance matches the 
50-ohm line to the transmitter; 
hence, no energy is reflected back to 
the transmitter. This condition is also 
optimum for transfer of energy from 
the antenna to a receiver.
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Physical Cornttrsriim

Each coupler consists of three 
major parts, namely, the r-f coup
ling section, contained in the main 
body of the unit; the reflectometer; 
and the tuning section. These parts 
are demountable, and all internal 
components are made accessible by 
removal of the side shields. The 
couplers are designed with a view to 
the least objectionable space re
quirements for installation aboard 
ship; that is, it is made tall and thin 
so that, when several are grouped 
together as shown in Fig. 4, the 
group can be installed on the bulk
head between the vertical ribs of the 
ship. The automatic tuning section 
provides a means for tuning the 
(CU-255/UR) coupler automatically 
and remotely in conjunction with a 
TDZ transmitter to ten preset chan
nels.
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Timing System for Guided Missiles
Time is a common denominator 

in the range instrumentation of 
guided missiles. From the nerve 
center of the A. F. Guided Missile 
Range in Cape Canaveral, Florida 
the dual timing Signal System (Fig. 
1), developed by the Electronic 
Engrg. Co. of Calif., is providing ac
curate timing signals for test flights 
being conducted over the 1,000 mi. 
range from Florida to Puerto Rico.

This unit consists of two separate 
time signal generating systems, plus 
the console which controls the op
eration of the two systems. Each leg 
of the system produces 30 different 
outgoing timing signals with 13 dif
ferent available pulse rates and 4 
time codes. This assortment of sig
nals is necessary for the operation of 
the electronic firing system and the 
wide variety of instrumentation 
equipment, consisting of radars, 
theodolites, special cameras and 
tracking telescopes, and telemeter
ing equipment. Each of these devices 
has its own specialized purpose, and 
therefore, a particular time signal or 
time code is required for its use.

Fig. 1: Dual Timing Signal System installation at

To understand why a timing sys
tem is necessary, visualize the scores 
of different instruments located on 
the islands making up the 1,000 mi. 
test range. Launched from Cape 
Canaveral, the missile is tracked by 
radar, photographed by an assort

A.F. Guided Missile Center, Cape Canaveral, Fla.

ment of cameras, and subjected to 
many other kinds of external ob
servation throughout its time of 
flight. The missile is radioing to the 
nearest ground station in the range a 
mass of data which is sent through a 

(Continued on page 168)

New Military Field Radio
ANEW field radio equipment de

veloped by Bell Telephone Labs, 
for the U. S. Army Signal Corps and 

manufactured by Western Electric 
is now being delivered for extensive 
military use. Radio Set AN/TRC-24, 
the military designation, is a multi
channel communication relay that 
links points 25 or 30 miles apart by 
radio transmission, similar to the 
principle in the Bell System relay
T»«tlng the new AN/TRC-24 Transmitter made 
by Western Electric for Army Signal Corps.

nU-TECH 8 ELECTRONIC INDUSTRIES • August 1954

links now serving the nation’s TV 
networks.

By cascading the equipments in 
multi-link fashion the relay can be 
extended to great distances. It re
places or supplements in the Army 
the relay sets of older design and 
more limited capabilities, and is used 
in some cases in place of Western 
Electric “Spiral-Four” cables, as be
tween communication points not 
readily accessible due to terrain.

Since the requirements of all mili
tary groups was represented by the 
Signal Corps in guiding the develop
ment work, it is believed other mili
tary services also will employ this 
new equipment.

The AN/TRC-24 consists of com
plete transmitter and receiver com
ponents, from power source to an
tenna and carries spare parts for 
emergency and maintenance pur
poses. It provides FM transmitting 
and receiving facilities in the range 
100 to 400 mc for relaying a broad 
band signal of 250 to 68,000 cps over 
a line of sight path of transmission. 
One link would require only one 
radio set at each end, but where 

multi-link coverage is desired, one 
set would be used at each end of the 
system and two sets would be used 
at each relay or intermediate point 
connected “back to back.”

The AN/TRC-24 Radio Set can be 
used as a single link or multi-link 
radio circuit between attended wire 
repeaters, between an attended wire 
repeater and wire terminal equip
ment, or between wire terminal 
equipments. In general, it is used 
with four or twelve channel carrier 
trunk systems using Spiral-Four 
cable connections.

The antenna consists of two half 
wave dipoles, which may be polar
ized horizontally or vertically. It 
has a 5 to 9 db gain with front-to- 
back ratio of 10-20 db or more. Two 
antennas may be used on one 45-ft. 
mast at intermediate relay points. 
The transmitter has a power output 
of 100 watts, with timing calibrated 
directly in channel numbers. The re
ceiver has a 30 mc i-f, with auto
matic frequency control, automatic 
gain control with a manual sensitiv
ity adjustment and a 1600 cps signal
ling tone.

89
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Fig. 1: Equivalent circuit for capacitor

klmech

for C2 decreases logarithmically with 
time until a steady de current re
mains which is interpreted as the 
leakage current of CT thru Rr If it

paper, 
proved.

By ED MOLLOY 
Research and Engrg. Div. 

Beckman Instruments Inc. 
South Pasadena. Calif.

iC2

Equivalent Circuit

The equivalent circuit for a ca
pacitor is shown in Fig. 1 where Ct

R2

Determining Capacitor Leakage
The performance of precision equipment can

be seriously impaired if the designer fails to

consider these characteristics. Tests on com

mon capacitors yield valuable design data

Fig. 2: C2 current decreases logarithmically

THE determination of capacitor 
quality is difficult in several re
spects. The capacitor value can be 

established through the use of fre
quency generators and suitable de
tection systems, but leakage resis
tance and dielectric soak character
istics are more difficult to measure. 
The difficulties encountered have led 
to confusion in respect to capacitor 
quality and the performance of pre
cise amplifiers can be impaired be
cause sufficient information about 
capacitors is lacking.

is the working capacitor and Rt rep
resents the leakage resistance; the 
series components R2, C2 represent 
the “soak” capacitor and time con
stant.

The usual method of evaluation is 
to apply a voltage to the unit and 
observe the current in one of the 
leads for some time thereafter; the 
characteristic curve shown in Fig. 2 
indicates that the charging current 

Fig. 4: Semi-log plotting improves curve

is desired to measure the leakage 
current of the capacitor, sufficient 
time must lapse after the voltage 
is applied to assure equilibrium of 
C2 before making the current meas
urement to indicate leakage thru R,. 
The initial part of the curve supplies 
information about R2C2, but yields 
no value for either component.

Test Metkut

The method employed for this in
vestigation is to connect the capaci
tor to a voltage source for a time 
long compared to the time constant 
R2C2, then short the unit for one 
minute, remove the short and from 
time to time make observations of 
the voltage across the terminals by 
a high impedance voltmeter. Under 
these conditions the general shape of 
the function appears as in Fig. 3.

The first portion of the curve de
notes the change in voltage across 
CL as a result of charging by C, 
through R - The last part of the 
curve is the result of the leakage re
sistor R, acting as a shunt or C\ and 
C , in parallel. If R2 is small com
pared to R, (which seems to be the 
case in all experimental data) then 
the two halves of the curves are 
relatively pure functions and the 
magnitude of the peak is an indica
tion of the size of C. compared with 
Cr >

If the graph is plotted on semi-log

90 TELE-TECH & ELECTRONIC INDUSTRIES • August 195«
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Resistance and Dielectric Soak

Comparison

Tests

LOG TIME

Fig. 7: Rewltant and Iwo funcliont derived frem the equivalent circuit of Fig. 8 and calculatienc

DYSEAC—New Electronic Computer

automatization

conditioning thlpmenl is at

paper, 
proved.

evaluate the experimental data a 
mathematical solution to the prob
lem was sought. The equivalent cir
cuit of Fig. 8 was used.

Where C2 is the working capacity. 
R2 is the leakage resistance and C

industrial and

were conducted on several

containing 512-word acoustic delay line memory.

nr
oc'^Le' 27 .

the interpretation is im 
(See Fig. 4).
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types of common capacitors; oil 
filled, wax impregnated paper mica, 
polystyrene and Mylar dielectric and 
Mallory F.P. electroytic capacitors. 
The results are shown in Fig. 5. Fig. 
6 represents a typical set of results 
plotted against a linear time base.

From a study of the graphical in
formation, it is apparent that this 
technique can serve as a useful tool 
in the evaluation of capacitor com
ponents. For instance, it is quite 
clear that Mylar film capacitors do 
not approach polystyrene dielectric 
capacitors for “low soak”. And while 
the leakage characteristics of wax 
impregnated capacitors are poor at 
higher temperatures compared to oil 
filled capacitors, the soak effect is 
more nearly constant as a function 
of temperature.

In an effort to more thoroughly

and R, represent the “soak” compo
nents. SW, and SW2 are switches 
with normally open contacts. The 
switches are closed briefly, then 
opened and the voltmeter reading is 

(Continued on page 161)

DYSEAC. a high-speed digital 
computer designed to serve as 

the experimental nucleus for a 
complex data-processing network, 
has been completed by the National 
Bureau of Standards. The flexibility 
with which this machine controls 
and responds to a variety of ex
ternal devices, which may include 
one or more full-scale computers of 
similar design, should enable sci
entists to explore diverse new areas 
of interest. Examples include the

commercial operations, or any field 
where rapid information-processing 
and real-time control systems are 
necessary.

DYSEAC utilizes electronic cir
cuit techniques similar to those 
used in SEAC. These dynamic cir
cuitry techniques involve the per
formance of all logical operations 
by diode gating, the use of electrical 
delay lines for all incidental pulse 
storage, and the use of transformer-

(Continued on page 112)
Fig. 1: Cutaway of 40 ft DYSEAC frailer shows forward part containing control console and magnetic 
wire input-output. Three center cabinets are computer proper. Immediately behind are cabinets
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by direct-reading controls.
For applications such as 

line work, the modulation 
provides for a square-wave
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A look at the problems encountered in designing this new 
test equipment provides helpful information for designers 
of circuits using the new super high frequency ( SHF ) range
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SQUARING

AMPLIFIER

usees, at any repetition rate from 
40 to 4,000 pps. Both the pulse width 
and pulse repetition rate are selected

while the r-f deviation is adjustable 
up to at least ±3 mc. Both the ex
ternal synchronization feature and 
the sync out pulse feature are avail
able for use when internal sawtooth 
modulation is used.

The oscillator portion of the signal 
lated externally by pulses (a-m) or 
by external sine or sawtooth volt
ages. r-f deviations of up to ±5 mc 
externally-applied modulating volt
ages for frequency modulation. On 
are obtainable. The deviation is ad
justable by the same panel control 
that adjusts deviation when using 
internal f-m.

A block diagram of the modulator 
circuit is shown in Fig 2. which il
lustrates the operation with a sine 
wave synchronizing input.

DELAY 

MULTIVIBRATOR

lated r-f output which is adjustable 
over a range of from 40 to 4,000 cps. 
The repetition frequency of the 
square-wave modulation is selected 
by the same direct-reading controls 
that select the repetition frequency 
for pulse modulation.

The modulator further provides 
two synchronizing pulses of at least 
25 v peak amplitude into 1,000 ohms. 
One of these pulses begins concur
rently with the start of the pulsed r-f 
output. The other sync pulse is ad
justable over a range from 3 to 300 
usees, ahead of the r-f output in 
order to position the sync pulse suit-

AS another step toward extending 
the usable frequency spectrum, 
a new signal generator covering the 

range 7-11 kmc has recently been 
developed. Since the problems in
volved in producing such test equip
ment will be characteristic for any 
circuits operating in this frequency 
range, a review of the considerations 
which influenced its design should 
prove interesting.

slotted 
system 
modu-

PULSE WIDTH 

MULTIVIBRATOR

The flexibility of the modulation 
system is such as to enable the gen
erator to be used for nearly any ap
plication desired for a signal source 
in this frequency region. For radar 
work and other pulse type applica
tions, the modulation system in
cludes a pulser so that any r-f pulse 
width is obtainable from ¥2 to 10

The oscillator portion of the signal 
generator uses a type 5721 reflex 
klystron with a %-wave coaxial
line resonator (Fig. 3). To make the 
oscillator cover a wide frequency 
range, the repeller voltage must be

DELAYEE OUTPUT

PULSE SHAPER

ably for external triggering pur
poses. The rise time of the sync 
pulses is less than 1 usee. The modu
lation system can also be synchro
nized with external sine or pulse 
voltages of either polarity and as 
low as 5 v amplitude.

A third type of internal modula
tion available is sawtooth f-m. The 
repetition frequency of the sawtooth 
is adjustable from 40 to 4,000 cps.

By ARTHUR FONG 
Development Engineci 

Hewlett-Packard Compat 
Palo Alto. California
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Yields Valuable Design Hints

potentiometer which

Fig- 4: X/4 mode operation was suppressed by use of new type plunger

^va va

fig 3: Cross-sectional view of resonator

Fig. 5: Enlarged view of pick-up loop
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varied and, at the same time, to 
make the oscillator direct-reading 
in frequency, it must be tracked with 
the position of the resonator tuning 
plunger. These two requirements are 
met by using a system which me
chanically links the plunger mecha-

.5 1.0 1.5 CM
RELATIVE PLUNGER TRAVEL

.5 1.0 1.5 CM
RELATIVE PLUNGER TRAVEL

selects the proper repeller voltage.
The complete 7 to 11 kmc fre

quency range for the oscillator is 
covered by using two repeller 
modes: the 3% mode from 7 to 9 kmc 
and the 4% mode above 9 kmc. The 
tuning mechanism includes a sensi
tive switch that provides a step in 
repeller voltage at approximately 9 
kmc in order to accommodate the 
mode change. The resonator is op
erated in the %-wavelength mode 
throughout.

A cross-sectional drawing of the 
resonator is shown in Fig. 3. The 
oscillator tube is axially mounted 
within the coaxial cavity and makes 
firm contact with the outer wall of 
the cavity. The upper grid structure 
of the tube is mounted within the 
inner conductor and makes firm con
tact thereto through slotted fingers 
on the inner conductor. The mov
able plunger makes contact to the

outer wall by means of long-life 
contact fingers.

X-i Mode Suppression

As in all cavity resonators the 
system will prefer to oscillate in the 
lowest resonant mode, in this case 
the quarter-wave cavity mode. If at 
all possible it is advantageous to op
erate in the quarter-wave cavity 
mode; however, as frequency in
creases one finds that in this mode 
the mechanical placement of the 
plunger is the limiting factor. For 
example, if one were to place the 
shorting plunger directly against the 
glass envelope of the klystron, the 
top frequency would be only ap
proximately 6,000 mc. It is therefore 
necessary to use the three-quarter 
wave cavity mode to obtain the de
sired 7,000 to 11,000 mc range.

Fig. 4 (a) illustrates the effect of 
the quarter-wave resonance with a 
short circuit plunger of ordinary va
riety. This chart can be directly 
compared with Fig. 4 (b) where a 
plunger of special design was used. 
It will be seen that the quarter
wave cavity mode has been com
pletely suppressed in Fig. 4 (b). To

accomplish this a plunger using a 
new suppression technique was 
evolved. This technique leaves the 
resonator without recesses, slots, 
chimneys, tuning probes or protu
berances of any kind except for the 
output couplings.

An examination of the undesired 
1,1 mode disclosed that its fre
quency was everywhere below 6,000 
mc, considerably below the 7,000- 
mc lower frequency limit of the gen
erator, In considering this fact, an 
arrangement was devised whereby 
the space between the inner surface 
of the plunger and the surface of the 
inner conductor was designed to ap
pear to the resonator as a low-pass 
filter having a cutoff frequency of 
approximately 6,500 mc. The filter 
consists of a number of low- and 
high-impedance line sections in cas
cade. The filter is terminated at the 
back of the plunger with a powdered 
iron mixture to absorb the energy 
passed by the filter.

The use of such a low-pass filter 
prevents the undesired mode from 
supporting itself and thus is an 
effective suppression measure. At 
the same time the relatively high ca- 

(Continued on page 181)
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Magnetic Recording
A review of the methods presently available for magnetic recording of audio, in 
strumentation and digital data. Magnetic tape is seen most serious limiting factor.

PULSE WIDTH MODULATION

WITH this technique the intelli
gence to be recorded modulates 
the duration of a series of uniformly 

spaced pulses, generated within the 
electronics of the recorder, the com
monest type using a pulse repetition 
rate of approximately 1,000 pps, and 
a quiescent pulse length of approxi
mately 500 usee. Intelligence modu
lates this pulse length from a mini
mum of about 100 psec. to a maxi
mum of about 900 usee. These pulses 
may be recorded on tape in several 
ways: 1) Incoming pulses may be 
differentiated, and the pulses thus 
derived impressed on the record 
head, marking the leading and trail
ing edge of each pulse, later to be 
reconstructed. 2) The square pulses 
may be impressed directly on the 
record head so that the reproducer 
head produces a pulse at each flux 
change. Both methods are employed 
without bias.

This type of recording is most 
suited to the handling of low fre
quency analog information such as 
the output of thermocouples, strain 
gauges, pressure gauges, velocity 
indicators, etc. The frequency spec
trum of such instruments is gener
ally limited to less than 100 cps.

The advantages of this method 
are several: 1) By commutation 
techniques it is very convenient to 
record large numbers of separate 
channels of low frequency informa
tion on a single magnetic track. For 
example, when a commutation rate 
of two samples per second is used, 
a frequency response of approxi
mately 0 to 1 cps on each channel, 
a total of 30 channels of information 
may be recorded on a single mag- 

(Continued on page 174)

DIRECT RECORDING

DIRECT recording is that type of 
recording in which the audio 

signal, with suitable pre-emphasis, 
is impressed upon the record head 
with an associated biassing signal 
consisting of high frequency ac. 
While primarily used for audio re
cording, this method is also suitable 
for those instrumentation purposes 
in which the information is to be 
analyzed on a logarithmic basis 
rather than on a direct amplitude 
basis.

The prime advantages of direct 
magnetic recording are, 1) a very 
high dynamic range, which was 
among the characteristics which first 
brought wide attention to the mag
netic technique, 2) excellent fre
quency response, and 3) relatively 
low distortion. These characteristics 
are so widely understood, that more 
emphasis will be placed here on the 
defects and limitations of direct 
magnetic recording when it is ap
plied to purposes other than audio, 
such as instrumentation and data 
recording.

Direct magnetic recording of cer
tain kinds of scientific information, 
such as noise and vibration analyses, 
is very satisfactory. Wherever inter
est is in the relation between fre
quency and logarithm of amplitude, 
this recording method would be the 
logical choice.

For all of its many desirable char
acteristics, direct magnetic recording 
possesses certain limitations, which 
have led to the development of other 
techniques for specialized purposes. 
The direct method lacks precision in 
the reproduction of absolute ampli
tude variation, since occasional 
“dropouts” of as much as 80% may 
occur because of the nature of the 
recording medium. The ultimate 
limit on precision in the reproduc
tion of absolute amplitude variations 
is imposed by the medium itself, of 
which more will be said later in this 
report. Furthermore, the lowest fre
quency which may efficiently be

recorded by the direct method is 
limited; those purposes in which de 
variations and very low frequency 
ac effects are of interest require 
other recording means. Direct re
cording is also characterized to 
some extent by “modulation noise” 
or “noise behind the signal.” This is 
caused by a combination of residual 
flutter in the transport mechanism 
and by variations in tape roughness. 
Its elimination is, for certain appli
cations, desirable.

The mechanical and electrical re
quirements which must be met by 
machines designed to realize the 
ultimate capabilities of direct mag
netic recording include a tape mo
tion sufficiently smooth that flutter 
and wow (irregularity of tape mo
tion) shall be very low. The ear is 
especially sensitive to variations 
which occur at the rate of 0 to 7 
cps, and progressively less sensitive
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discontinuouscrete points

Thit pradsion recorder boosts 80 db signal-to-noise ratio, records 4 channels on o single tape
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■usable medium.recorded on

analog data such as pressure, tern 
perature. velocity, altitude, etc.

THIS technique involves feeding 
to the record head one or more 
carrier frequencies upon which are 

superimposed by FM the intelligence 
to be recorded. When only one 
channel of information is to be re
corded, a single carrier is recorded 
at saturation level without bias, 
using a relatively wide frequency 
deviation. When several carriers 
are to be recorded on a single mag
netic track, each must be recorded 
not above approximately that level 
at which 1% distortion occurs due 
to the approach of tape saturation, 
using bias, and generally with de
viations of only a few' % each.

The application of FM recording 
is most advantageous with any sort 
of electrical signals in the spectrum 
from 0 to some upper limit which is 
usually approximately 20% of the 
carrier frequency, this being de
termined by the tape velocity. Such 
equipment is especially usable for 
multi-channel recorders of the type 
needed in geophysical explorations. 
The method is also used for the re
cording of transient phenomena, 
vibration, strain and stress studies.

4) Information may be removed or 
replaced rapidly, on a partial or 
whole basis. 5) The technique lends 
itself readily to the rapid and auto
matic location of information mside 
a large storage volume. 6) Ex- 

(Continued on page 175)

storage apparatus for any class of 
digital information. This type of 
system is commonly used with mag
netic drums for short term memo
ries, and with tape for long term 
large quantity memory systems. The 
principal current use of this tech
nique is in connection writh com
puters and other high precision 
electronic systems.

The advantages of the technique 
include the following: 1) Extreme 
precision may be achieved: indeed, 
by the application of readily avail
able techniques of automatic accu
racy-checking, almost any desired 
degree of accuracy may be attained. 
Accuracies of the order of one error 
in many million parts are readily 
achievable. 2) The precision of in
formational storage is almost inde
pendent of the speed stability of the 
transport. 3) The technique is of 
particular advantage since digital 
information otherwise stored in 
written form may conveniently be

Among the advantages of FM re
cording are: 1) phase, amplitude, 
and frequency may all be faithfully 
recorded and reproduced on an ab
solute basis, in contrast with direct 
recording, in which “dropouts ’ and 
other effects impose severe limita
tions: 2) such recordings deteriorate 
insignificantly with storage. Acci
dental erasure, especially with sat
uration level recordings, would 
have to be almost complete before 
any material deterioration of the 
signal would occur. This is con
trasted w’ith recordings of the direct 
type, in which relatively small ac
cidental magnetic effects may seri
ously damage the shorter wave 
lengths recorded; 3) the FM tech
nique permits the recording and 
accurate reproduction of frequen
cies down to 0 cycles: 4) amplitude 
effects caused by tape conditions 
have little or no effect on the accu
racy of the recording: 5) “print- 

(Continued on page 176)

fashion. Two types of direct pulse 
recording are in common use: 1) 
Short areas of the moving tape are 
successively magnetized, or left 
neutral. 2) The record head is 
maintained at a constant high flux 
density in an arbitrarily assigned 
polarity in the absence of informa
tion, bits of information being re
corded by alternate reversals in 
the polarity of the recording signal.

The application of this technique 
is primarily to the recording of digi
tal information wherein the data 
can be represented by groups of 
pulses. This includes any memory

DIRECT PULSE RECORDING

PHIS technique involves the mag
netizing of the medium at dis-

A discussion of 
MAGNETIC TAPE 

will apear in the Sept, issue of 
TELE-TECH & Electronic Industries
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Open-Circuited Lauitt

3: |r) For term« with complex conjugate poles

input and output
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may be 
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It was previously shown4 that a 
general transfer impedance, which 
can always be written within a mul
tiplicative constant in the form

circuited lattice. The procedure ex
plained in this paper starts with the 
technique of partial fraction expan-
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Fig. 1: (above) Open-circuited lattice network. Fig.
2: (right above) For term containing real pole. Fig.
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its nun 
than tl 
fraction 
of each 
form

sion1; it will be clear to the reader 
how the other method5 may be simi
larly adapted.

AT the present time many practi
cal applications of modern net
work synthesis are being made, and 

as the principles of synthesis further 
disseminate to the engineers in the 
laboratories we can expect the rate 
of gr owth of such applications to in
crease. These engineers will of 
course demand procedures that yield 
practical forms of networks. In many 
electrical designs a balanced form of 
network like a lattice may be called 
for. To make the lattice network 
practical—that is, to allow it to be 
driven by a source with a finite non
zero internal resistance and to work 
into a resistive load—it is necessary 
to design the network so that it 
possesses a resistance at both its in
put and output terminals. Often 
there are also parasitic capacitances 
to worry about so that it is useful 
to have, in addition to the resistive 
terminations, shunt capacitances at 
both the input and output terminals. 
Finally one vrould like to be eco
nomical and use low-Q coils in 
building the network: it would 
therefore be attractive if the design 
required no pure inductances—that 
is, every inductance present should 
have an associated series resistance.

use either one of the 
cedures1,5 for realizing

1 +•••.+ bis+b, 
n+1)

terms 
real ch;
are sep 
tion. Tl 
that oc «

In this article a solution to the 
problem of realizing a general trans
fer function by a lattice network is 
given. This problem is an important 
one in modem network design, and 
has been treated in a number of 
papers.8"1 A method is presented 
here for realizing a general transfer 
impedance, transfer admittance, or 
dimensionless voltage ratio as a lat
tice terminated at both ends in 
resistance.

The first part of this method may

By LOVIS WEINBERG 
Hughes Research and Development 

Labs. 
Culver City, California

Fig. 4: Transformation yielding a lattice terminated in resistance at both
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We now show that the real pail
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and the above reasoning yields the
numerator

tion. Thus the two types 
that occur are given by

Considering complex conjugate poles 
as combined into one term, we find 
that each of the partial fraction 
terms has the significant positive 
real characteristic, that is, the terms 
are separately realizable by inspec-

Fig 5: (I) lattice of Fig. 4 from Thevenin's theorem.

conclusion that

(above) Lattice corrected

denoted hereafter by Re [Y(ji*))J, 
has no zeros for all real values of 
ot including infinity, where Z repre
sents the form of the driving-point 
impedance of each of the lattice 
arms; that is, the lattice arms have 
nonminimum-eonductive driving
point admittances. As a result a con
ductance may always be removed 
from each of the lattice arms with
out destroying the positive real 
quality of its driving-point function.

may be realized as the open-circuited 
lattice shown in Fig. 1 for which
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of Y = — for s

(Mjm,— h^) possesses no zeros 
for real w and is therefore always 
positive. The total function Re 
[Z(jw)] has a zero at infinity. As for

immediately realizable in the forms 
shown in Figs. 2 and 3, and the com
plete lattice has arms containing a 
series connection of such networks.

When m = n one or both of the 
expansions for the lattice arms con
tains a constant term, and when 
m = n + 1 at least one of the arms 
will contain a pole at infinity. Corre
sponding to these terms a series re
sistance and a series inductance, 
respectively, will be present in the 
lattice ai ms. For a Z12 that possesses 
multiple poles the method of reali
zation explained in reference 4 in
troduces a constant term into each of 
the lattice arms. We shall see that 
this precludes obtaining a shunt 
capacitance at both input and output

where a, an a2, d2, and a2 are real 
and positive constants, and d2 is not 
greater than 2ct2. These terms are

Since Zj and z2, given respectively 
in (4) and (5), represent driving
point impedances, their real parts 
along the j axis are never negative. 
It is furthermore clear from inspec
tion of (4) that the real part of zt 
is nonzero at the origin and de
creases monotonically to a zero 
value at infinite frequency. Simi
larly, for terms of the form of z2, 
inspection of (5) shows that Re 
[z2(jo>)] is also finite and non
zero at the origin and has a zero 
value at infinite frequency, though 
its intermediate variation is not 
monotonic. It, too, possesses no zero 
in the real part for finite frequen
cies. If we consider the given Z12 as 
a proper fraction with simple poles, 
then each of the lattice arms is of the 
form given by (3) and the real part 
of Z is the sum of the real parts of 
the two types of terms considered 
above. Suppose we now write

where mj and nx represent respec
tively the even and odd parts of the 
numerator, while m2 and n2 play the 
same roles for the denominator. 
Then

of reference 5 permits the desired 
capacitance to be obtained for this 
case.

mim2 — nin2
Re [Zö«)l ----------------------

If the poles of Z12 are simple and 
its numerator is of lower degree 
than the denominator, the partial 
fraction expansion of the impedance 
of each of the lattice arms has the 
form
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and
I,

(10)

(8) equa-
s = Jw
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the admittance Y = i, its real part 
is

is given by
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E2 GE2
K = — = K — -

E, Ex
= GZi2

e2 l
K = — and Yx2 = -

E, E,

mxm2 — nxn2
Re [YG«)1 - -------------------  

m? — nx3

Ex
= GK 
= G2Zx2.

It is clear from the above

Fig. 7: Network realized by applying Thevenin's theorem to the lattice of Fig. 6

from which we note that it has the 
same numerator as Re [Z(jcj)]. 
Therefore Re LY (jw) ] is always 
positive and nonzero except possibly 
at infinite w. But it is also nonzero at 
infinity, for the degree of the de
nominator will be greater than that 
of the numerator in (8) only when 
Z possesses no other terms except 
one or more of the form of z2 in each 
of which the constant d is equal to 
2a. Since it is always possible4 to 
make d less than 2a, we may state 
the conclusion: the Re [Y (jco) ] is 
always positive and nonzero for all 
(finite and infinite real) values of co.

For Multiple Poles

Restricting the discussion to a 
proper fraction containing only 
simple poles represents no loss in 
generality, for the same conclusion 
applies in the other cases. If multiple 
poles are present in the given trans
fer impedance Z12, a term whose real 
part is positive and nonzero for all 
co is added to the lattice arm imped
ances. If in Z12 the degree of p is 
equal to the degree of q, a constant 
is added to one or both of the lattice 
arm impedances. Finally, if the de
gree of p exceeds that of q, none of 
the transfer functions is physically 

realizable with a resistance termina
tion at both input and output, as is 
demonstrated below.

It has been shown3 that a transfer 
voltage ratio is not physically realiz
able if the degree of its numerator 
is greater than the degree of its de- 
moninator, that is, if a pole at infin
ity is present. But we desire net
works terminated in resistance at 
both input and output. For such net
works the same rational function 
within a constant multiplier repre
sents the transfer voltage ratio, the 
transfer admittance and the trans
fer impedance. Thus all three types 
of transfer functions are unrealizable 
in the form of the desired network 
if the degree of the numerator ex
ceeds that of the denominator. An
other way of seeing this is to note 
that if an open-circuited lattice is 
synthesized whose transfer imped
ance is given by such an improper 
rational fraction, then at least one of 
the impedances of the lattice arms 
must have a pole at infinity. Conse
quently a conductance cannot be re
moved from the corresponding ad
mittance because its real part will 
have a zero at infinite frequency.

Completing the Sgnthesis

The open-circuited lattice that has 
been derived may now be converted 
to the desired form. We have seen 
that the real part of each of the 
lattice-arm admittances will have 
one or more positive nonzero mini

ma; we now determine the smallest 
minimum of both admittances and 
denote them respectively by Ga and 
Gb. It is then possible to obtain an 
equivalent lattice5 by removing 
from each of the arms a conductance 
of value less than the smaller of G 
and Gb and placing it in paralie 
with the input and output terminals 
of the lattice. This transformation, 
shown in Fig. 4, thus yields the de
sired resistance terminations for Z 
To obtain

CAPS Al
Caps an 

octal and r 
feature ro. 
are design 
condenser !

requires merely an application ol 
Thevenin’s theorem to the input; 
this yields the network of Fig. 5 for 
which:

tions that the constant gain factor 
achieved for the transfer voltage 
ratio is directly proportional to G. 
This makes it desirable, if one is 
interested in gain, to remove as large 
a conductance as possible from the 
arms. However, one may be more 
interested in using low-Q coils for 
the realization of the lattice arms, 
which problem we discuss below; in 
this case it is necessary’ to retain a 
large conductance in each of the lat
tice arms.
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Bott-and Duffin Method

For realizing the remainder of the 
lattice arms, that is, the admittances 
Y’a and Y'b in the network of Fig. 5, 
we may use the Bott-and-Duffin 
procedure”. This yields a network 
containing pure inductances but no 
mutual inductance. However, we de
sire that every inductance possess 
an associated series resistance; to 
achieve this we substitute a new 
variable (s-h) where h is a suit
ably chosen real positive constant: 
that is, we make use of the tech
nique of predistoruon introduced by 
Darlington7.

Predistortion requires that 
each arm admittance we first deter
mine the equation of the curve in the

(Continued on page 140)
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New Electronic Products

■

2401,

available.

-TELE-TECH &land City 1, N.
ELECTRONIC INDUSTRIES

or side cable openings. Hex nuts on the 
hood activate the bayonet receptacles 
and permit easy disconnection of the 
units with a screw driver. Illustrated

approximately midway

engineering literature

on a cooling fin. Two diodes. No. 1N158 
—indicated by arrows—are connected in 
series on a cooling fin. Type 1N153, for 
example, with a peak inverse voltage 
rating of 300 v is capable of delivering 
0 5 amps into a resistive load with a 
voltage drop of only 0.7 v. Semiconduc
tor Division, Radio Receptor Co., Inc., 
251 West 19th St, New York 11, N.Y.— 
TELE-TECH &■ ELECTRONIC INDUS
TRIES.
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with general purpose black or low-loss 
mica phenolic insulators. Noval caps 
have 14c or in. major rim diameters. 
Octal units have insulating fibre liners. 
Laminated and molded miniature seven 
and nine pin “Wire Wrap” sockets are 
available with terminals for high speed 
solderless lead attachment. Methode 
Manufacturing Corp., 2021 W. Church
ill St, Chicago 47, Ill.—TELE-TECH 
& ELECTRONIC INDUSTRIES.

Electronic Sales Div., DeJUR-Amsco 
Corp., 45-01 Northern Blvd., Long Is-

between paper-base phenolic (NEMA 
Grade XXX) and paper-base melamine 
(NEMA Grade XX-M). Arc resistance, 
113 arcs/min. 15 kv, 30 ma, % in. gap. 
Specimens Ys in. thick. Can be punched 
in thicknesses Ys in. thick. Sections up 
to % in. can be shaped by shaving dies. 
The material is available in 39 x 47 in. 
sheets in thicknesses of ^2 to 1 in. in
clusively. National Vulcanized Fibre 
Co.. Wilmington, Del.—TELE-TECH & 
ELECTRONIC INDUSTRIES.

ing from 2*%! to 41%« in. in length. In
put torque is under 0.2 oz./in. Current 
carrying capacity, 2 ma per pick-off 
brush. Digit output frequency can vary 
from 500 cps to 1 mc or higher. Operates 
independently of voltage, temperature, 
frequency, and frequency limitations 
over a wide range. Weight 8 oz. Libra- 
scope, Inc.. 1607 Flower St, Glendale, 
Calif.—TELE-TECH & ELECTRONIC 
INDUSTRIES.

W power output and 55 mc bandwidth. 
A small sen v tuner enables frequency 
adjustment at a slow tuning rate. Fea- 
tores indude the convenience of wave- 
iuide output, matched load operation, 
miniature size of 2 x 1% x 1% in., and 
^«z. weight. Varian Associates, 611 
Jansen Way, Palo Alto, Calif.—TELE- 
TECH & ELECTRONIC INDUSTRIES.

CAPS AND SOCKET
Caps and socket combinations for 

octal and noval size high voltage tubes 
feature rolled outer edges. Assemblies 
are designed for screw-mounting to 
condenser studs or stand-offs. Available

CONVERTER
An analog-digital converter recently 

announced, was especially designed for 
data handling or digital computers. 
Present models include 7, 13, 17, and 19 
digit units—all 2 in. in diameter—vary-

KLYSTRON
The VA-94 K-Band reflex Klystron 

is a low-voltage local oscillator type 
tube designed especially for missile and 
radar applications up to the 17 kmc 
frequency range. At 300 v beam poten
tial, the unit provides a minimum of 20

PLASTIC
Developed to eliminate difficult mela

mine machining properties, a new plas
tic, designated “Phenolic Grade Y<

POWER DIODES
Seven junction type power diodes are 

announced: Nos. 1N91, 1N92, and 1N93 
are the types in the foreground of the 
illustration. Nos. 1N151, 1N152, and 
1N153 are single diodes shown mounted

SOLDER FLUXES
' '"’he “Alpha” extended line of external 
solder fluxes, it is said, includes a flux 
for every purpose of the electrical, elec
tronics, and printed circuit industries— 
ranging from the mild non-corrosive 
rosin type to the strong, highly-active 
stainless steel type. All are scientifically 
formulated for maximum wetting, rapid 
fluxing, and minimum corrosive after 
effects. All have water-soluble residues, 
and each lot is laboratory approved and 
identified by number to assure an ac
curate flux quality check. Alpha Metals, 
Inc., 56 Water St, Jersey City 4, N. J.— 
TELE-TECH & ELECTRONIC INDUS
TRIES.

CONNECTORS
Plugs developed for high-altitude at

mospheric pressure conditions, and 
aluminum hoods for positive cable sup
port and strain relief are now available 
for use with “E-Z” release Continental 
connectors. The hoods have either top
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TRANSFORMERSROTARY SWITCH CAPACITORS

CAST TYPE

CAVITIES RESISTO
PRECISION RESISTORS NEEDLE-NOSE PLIERS

^■TECH 8100 TELE-TECH

Special plier for precision work is de
signed with extra long nose, severely 
tapered to a point less than Mb in. Be- 
placeable tempered steel spring keeps 
plier in open position, Overall length

Two lines of subminiature metal-clad 
capacitors have silicone end seals to 
provide maximum resistance to thermal 
and physical shocks. One line with 
solid dielectric is for operation from

loo st «its eoo set»

Grouped type of precision resistors 
are made up of from two to six lug type 
“Riteohm” resistors arranged end-to- 
end in a molded resin body. Units are 
available in lengths to 3 in., in individ-

b 3 megoh 
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«closure f 
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conditions ■ 
signed with 
These extre 
polyethylen 
Co., 117 N 
Mass.—TEL 
INDUSTRII

beacon applications. Temperature sta
bility from 100° C is ±0.3 mc; 04 C to 
—55 C is ±1.0 mc. By cushioning the 
tube within the block, resonant fre
quency is held to ±0.1 mc under vibra
tion, and shock up to 50 G’s. Bomac 
Laboratories, Inc., Salem Road, Bev
erly, Mass.—TELE-TECH & ELEC
TRONIC INDUSTRIES.

ual resistor wattage ratings of V4, % 
and 1 watt, and in resistances up to 
1.95 megohms. Tolerances as close as 
±0.1% are available. Individual re
sistors of group consist of enameled 
alloy wire on steatite bobbins. Ohmite 
Mfg. Co., 3664 Howard St, Skokie, Ill. 
-TELE-TECH & ELECTRONIC IN
DUSTRIES.

factored in 1, 2, and 3 pole units; 15 
terminals per switch. Available in 2, 3, 
and 4 gang. Maximum working voltage. 
300 v RMS. Maximum working current, 
1 amp. Maximum working power, 
100 w. Maximum contact resistance, 
0.05 ohm. Breakdown voltage, 1500 v 
RMS. Electro Development Co., 6006 W. 
Washington Blvd., Culver City, Calif.— 
TELE-TECH & ELECTRONIC INDUS
TRIES.

The new “Eldec” sub-miniature ro
tary switch is 0.908 in. long and has a 
maximum diameter of 0.875 in. Weighs 
less than V4 oz. including the knob. For 
use in low current applications. Manu-

—55 to 125° C, without derating. Sec
ond line has liquid dielectric, operates 
from —55 to 85 C, and are 20% smaller 
than comparable oil-filled units. Both 
lines supplied in various capacities and 
with de working voltages of 100. 
200, 400 and 600 v., tab or exposed foil 
designs. General Electric Co., Schenec
tady 5, N. Y.—TELE-TECH & ELEC
TRONIC INDUSTRIES.

A new 32 model line of subminiature 
transformers, especially designed fw 
transistor and other miniaturized or. 
cuit applications, ranges from % x -. x 
% in. to % x % x 1 in., with powt.

capabilities ranging from less than 1 
mw. to over 100 mw. Each of four differ
ent series sizes has input, interstage, 
choke, and output models. Each of the 
16 basic units is manufactured in both 
open type and cast construction. All 
32 models operate satisfactorily over the 
temperature range of —25° C and 100 
C. Texas Instruments, Inc., 6000 Lem
mon Ave.. Dallas 9. Texas.—TELE
TECH & ELECTRONIC INDUSTRIES

A recently announced line of high- 
precision reference cavities cover six 
frequencies. The units, essentially, are 
fixed-frequency, vacuum-sealed, trans
mission-type tubes. They are primarily 
used as frequency determining refer
ences and frequency stabilizers in radar

The Type 
measures 5 
wound res 
positioned 
sistent and 
chassis on - 
machine sc 
type. Resis

300 «WIE« «OOSUlb

is approximately 6% in. Refer to No. 
301-6-SCP-L for plier with leaf sprint 
No. 301-6-SCP for plier without lea* 
spring. Pliers with cutters are 203-^ 
SCP-L (leaf spring) and 203-6-SC 
(without leaf spring). Mathias Klein « 
Sons, 3200 Belmont Ave., Chicago * 
Ill.—TELE-TECH & ELECTRONIC IN
DUSTRIES.
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New Technical Products
VECTOR DISPLAYTUBE cap

‘Hot Spot” in-line tube cap is
ex-

an

ntegral unit sealing the wire holes—
these

degrees and amplitude.ibrated

RESISTOR MINIATURE PENTODE

Jeini

101

The Model VDE-3A is a completely 
rack-mounted monitoring and test in
strument that displays in vector form 
the chrominance components of stand
ard color bar signals. It also checks the

accuracy of the color signal, the drift in 
color coders and associated equipment. 
The display oscilloscope overlay is cal-

recommended for applications of i 
finely high tube temperature. I 
racially designed for molding into 
^igh voltage anode lead, the cap is
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Aus preventing arc-over

Scales are provided for “I” and “Q." 
The unit comprises a DK-1 decoder and 
keyer, a BCO-2 burst-controlled oscil
lator, a RS-1 display oscilloscope and a 
PS-2 regulated power supply. Wickes 
Engineering and Construction Co., 12th 
& Ferry Ave., Camden 4, N. J.—TELE
TECH & ELECTRONIC INDUSTRIES.

to No 
spli
nt leaf

New 9-pin miniature pentode tube 
for communications equipment, 404A, 
features long operating life achieved by 
“Polioptic” manufacturing process 
which prevents contamination of tube 
elements. In Polioptic process, cham
fered button stem and envelope are op-

ments currently available include 
standing 5,10 amp and coaxials (5 amp) 
up to a total of 32 contacts with two 
DPA and seven DPX layouts. Insula
tion materials used are the latest high 
dielectric strength melamine or Diall 
51-01. Cannon Electric Co., 3209 Hum
boldt St., Los Angeles 31, Calif.—TELE
TECH & ELECTRONIC INDUSTRIES.

points. Excessive tube heat from maxi
mum current drain under “Black Tube” 
renditions is met by a similar cap de
igned with extra long “Nylon” sleeves. 
These extra long sleeves safeguard the 
polyethylene insulation. Alden Products 
Co, 117 North Main St., Brockton. 
Mass.—TELE-TECH & ELECTRONIC 
INDUSTRIES.

tically polished to form good seal, al
lowing use of lower temperature during 
final seal. Heater rating is 6.3 v, 0.3 
amp. Max. anode voltage is 180 v., anode 
dissipation 3 watts. American Radio 
Co., 445 Park Ave., Dept 135, New- 
York 22, N. Y.—TELE-TECH & ELEC
TRONIC INDUSTRIES.

The Type 38042 encapsulated resistor 
measures 2 x 1 x IV4 in. The wire 
wound resistive element is precisely 
positioned in the epoxy body for con
sistent and accurate capacity, effect to 
chassis on which it is mounted by 8-32 
machine screws. Terminals are turret 
type. Resistance values are Moth ohm

unit can be connected directly to a 0-1 
milliammeter by its 6 in. pigtail leads 
and used as a light measuring device. 
Further, it can be operated as a “sun 
battery’” to convert solar energy into a 
power supply for transistorized equip
ment and portable devices. A number 
of cells can be mounted in series or 
series-parallel to produce higher out
put power. International Rectifier 
Corp., 1521 E. Grand Ave., El Segundo, 
Calif.—TELE-TECH & ELECTRONIC 
INDUSTRIES.

to 3 megohms. The outstanding feature 
the unit is that it affords complete 

enclosure from the elements. Terminals 
«re the only exposed metal parts. With
stands salt spray tests. Cinema Engi
neering Co, Div. of Aerovox Corp. 
¡MJ Chestnut St., Burbank. Calif.- 
TELE-TECH & ELECTRONIC INDUS
TRIES.

PHOTOCELL
The B2M selenium photoelectric cell 

measures 2%2 x Ms in. and is mounted 
by a self-contained bracket extension. 
The active area is only 0.26 sq. in, yet 
it generates an average output of 60 |ia 
at 100 foot candles illumination. The

CONNECTORS
Two new rack, panel, and chassis 

connector series occupy approximately 
35% less area than the standard DPD 
series. The shell of type DPA measures 
2 x 1 x in.; the DPX, 2^6 x 1% x 
1V8 in. Straight and angle 90c junction 
shells with integral clamps are available 
for the DPA type. Contact arrange-
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Ave., Cambridge 39, 
TECH & ELECTRONIC

*»CH :smp 
«I laudi 

Ltfywhere

Massachusetts 
Mass.—TELE
INDUSTRIES

Melded min>c 
14, 21, 34 
salable in 
•w chassis

range from 2.600 to 26,500 mc. Model 
MCX-1A, a coaxial type, covers the 
range from 100 to 3,000 mc. The MCL- 
1A L-Band waveguide unit covers the 
range from 1,120 to 2,600 mc. All models 
feature very low residual VSWR, pri
mary standard accuracy, and direct
reading of average power up to 600 w 
over a plurality of expanded scales. 
Cubic Corp., Scott & Canon St, San 
Diego 6, Calif.—TELE-TECH & ELEC
TRONIC INDUSTRIES.

it is designed for mobile two-way com
munication in fixed station, marine, 
aeronautical, and other types of serv
ice! Frequency range in 3 bands, 25
30.5 mc, 30-38 mc, and 37-50 mc. Trans
mitter power output, 40 w (nominal), 
crystal multiplication 12 times, output 
impedance 52 ohms (nominal). Re
ceiver audio output, 4 w (nominal) at 
less than 10% distortion. Bendix Radio 
Div. of Bendix Aviation Corp., Balti
more 4, Md.—TELE-TECH & ELEC
TRONIC INDUSTRIES.

200 ft. Rapid assembly with no tools is 
made possible by “Cam-Lok” con
nectors. Erection or dismantling accom
plished by three men in less than one 
day. Towers are also supplied with 
splice plates for permanent installations. 
Available separately or as part of sys
tem package. Prodelin, Inc., 307 Ber
gen Ave., Kearny, N. J.—TELE-TECH 
& ELECTRONIC INDUSTRIES.

and read output of 0.1 gv to 0.5 v is 
available through the instrument range 
A built-in crystal calibrator provides 
frequency checks accurate within a feu 
kc every 5 mc. The instrument provides 
flat response from 20 cps to 1 mc, AM 
modulation to 80%. Other forms of 
modulation include internal. external, 
external-pulsed, and FM. Hewlett-Pack
ard Co., Dept. P. 395 Page Mill Road 
Palo Alto, Calif.—TELE-TECH I 
ELECTRONIC INDUSTRIES.

with curve follower attachment, or 
modified for digital point plotting; and, 
additional equipment, as keyboards, 
card and tape readers, are available, 
Maximum sensitivity on both axes, % 
mv/ in. Other specifications are similar 
to the original portable “Autograph” 
Model 1. Measures 23 x 16^ x 8’^ in. 
F. L. Moseley Co., 409 N. Fair Oaks 
Ave., Pasadena 3, Calif.—TELE-TECH 
& ELECTRONIC INDUSTRIES.

cycles. Signal to be detected is hetero
dyned in the crystal mixer with a signal 
from a local oscillator to give a 30 mc 
difference frequency which is fed to the 
i-f amplifier. Bandwidth; 0.7 mc at 3 db 
down, 9.5 mc at 60 db down. Two sepa
rate internal power supplies are used, 
one for operating a unit, oscillator. 
General Radio Co..

•»W»’« < 
the «nier

TERMINATIONS
A series of primary standard calori

metric wattmeter terminations have 
been extended to cover the spectrum 
from 100 to 26,500 mc. Model MC-1B, 
with associated adapters, covers the

COMMUNICATIONS UNIT
The Type MRT-10 () series commu

nication unit consists of a separate 
transmitter, receiver, and power supply 
mounted in a single housing. Operating 
in the frequency range from 25 to 50 mc,

X-Y RECORDER
The Model 2 “Autograph” X-Y re

corder for use with 11 x 16L4 in. stand
ard graph papers features a flat-bed 
paper table for curve observation and 
labeling. The unit may be equipped

I-F AMPLIFIER
Type 1216-A unit i-f amplifier with 

a type 874-MR mixer-rectifier and a 
suitable unit oscillator, provide a sen
sitive detector for signals in the fre
quency range from 25 to 5,000 mega-

GENERATOR
Model 608D VHF signal generator 

covers the frequency range from 10 fa 
420 mc. Residual FM is less than on lj) 
kc; drift less than 0.005%. bensitivity 
measurements to 0.1 gv. A directly

ALUMINUM TOWERS
TM series of semi-portable guyed 

aluminum towers for communications 
systems are designed in accordance 
with RETMA standard TR-116. They 
are supplied in 10-foot sections up to



CENTER OF THINGS ELECTRONIC

CINCH
AT THE GEOGRAPHIC AND

INDUSTRY CENTER CAN AND DOES

PROVIDE THE SERVICE wanted
WITH THE »STANDARD COMPONENT

FOR THE PURPOSE

CONSULT CINCH■tero-

Cinch Manufacturing Corporation

Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass.
i 1954

llator. 
u setts 
TLE- 
W

30 mc 
to the

Mdded miniaturized connectors, 
14, 21, 34 and 50 contacts 
available in low loss material 
'« drassis mounting applica-

1026 South Homan Ave., Chicago 24, Illinois

•• We're a growing market right in 
Mm center of things.

— Chicago Daily News.

Mh components avail 
iti al leading jobbers — 
jmywher».

Cenualty located plants 
at Chicago, Shelbyville, 
Indiana and St- Louis.

* CINCH metal plastic assemblies fully 
perform the service for which they were 
designed and often have anticipated 
the engineering needs of the future. 
So that today, judged by demand and 
usage, CINCH components are “the 
standard”.



WASHINGTON

Latest Radio and Communications News Developments Summarized by TELE-TECH's Washington Bureau

ROTATING CHAIRMANSHIP—The first Republican 
FCC commissioner appointed by President Eisenhower, 
Commissioner John C. Doerfer, has been named Chair
man by Mr. Eisenhower for a one-year term, succeed
ing Chairman Rosel H. Hyde. Mr. Hyde, during his year 
at the Commission helm, achieved a notable record of 
accomplishments, particularly in reducing the backlog 
of television station applications. Commissioner Doerfer 
has an excellent background, having headed, for three 
years before he came to the FCC, the Wisconsin Public 
Service Commission, one of the nation’s most efficient 
state regulatory bodies. In addition, Commissioner 
Doerfer during his FCC service directed for Attorney 
General Brownell a high-level government committee 
in the important work of streamlining governmental 
hearing procedures for all federal agencies, including 
the FCC.

SENSIBLE SOLUTION—While it had been a fore
gone conclusion there would be no Congressional legis
lation on UHF television before the adjournment, now 
slated for July 31, it had been previously reported the 
Senate Commerce communications subcommittee might 
issue a report on UHF TV that would be detrimental 
to the constructive progress of television. Under the 
excellent leadership of Senator Potter, Michigan Re
publican, the Senate subcommittee had decided the 
difficult problem of the overhauling of the allocation 
system for VHF and UHF television areas or markets 
should be a subject of intensive analysis jointly by the 
FCC and the technical leadership of the VHF-UHF 
and network television industry. This would lead to 
a realistic solution of the problem rather than an emo
tional and one-sided determination.

GLOBAL COMMUNICATIONS—Approximately 600 
communications engineers recently attended the brief
mg on the international aspects of communications in 
Washington held under the auspices of the Institute 
of Radio Engineers—and from the standpoint of the 
nation’s economic progress and defense it was possibly 
one of the most significant sessions ever staged by the 
IRE. Haraden Pratt, former IRE President and its 
present Secretary who served as the telecommunica
tions advisor to Presidents Truman and Eisenhower, 
in discussing the 35-channel transatlantic telephone 
cable stated that while development of additional trans
oceanic cables may be slow because of the huge costs 
“achievement of a series of links girdling the globe is 
not an impossibility.” George W. Gilman, Bell Tele
phone Laboratories Systems Engineering director, in 
another major address at the meeting, stated that in 
frequency conservation there was not much more to 
be done in research aimed at improved frequency sta
bility but there was room for improvement in directive

10« 

transmission and reception and in more effective organ
ization and use of existing radio facilities.

LAW ENFORCEMENT VALUE—The increasing role 
and value of communications and electronics in law 
enforcement was described by Brig. Gen. David Sarnoff, 
RCA Board Chairman, in the graduation exercises of 
the FBI National Academy. Gen. Sarnoff pointed to 
the growing use of mobile radio equipment, microwave 
systems employed on the Pennsylvania and New Jersey 
turnpikes, radar as a speed detection device and tele
vision and radiophoto for rapid transmission of finger
prints and pictures which are such important tools for 
the police. TU

PUBLIC OFFICE HARDSHIPS—Constructive criti
cism of top-ranking government officials is certainly 
essential, but the airing of charges of bias and prejudice 
without previous investigation to determine whether 
they were well founded in facts, such as occurred in 
the Senate committee hearings on the reappointment 
of FCC Commissionei* John C. Doerfer, appeared to be 
overstepping the boundaries of proper scrutiny of the 
conduct of an official. Commissioner Doerfer had to 
present his denial of the allegations by a disgruntled 
applicant for a television station which the latter widely 
publicized. The outcome—unanimous rejection of the 
charges by the 15-member Senate committee—was 
proof of their fallaciousness, but government officials 
should not have to be subjected to such attacks.

PRIVATE SYSTEMS—The major group in the mo
bile radiocommunications field are increasing their 
organizational strength to oppose the entrance of the 
telephone companies into their sphere of operations 
and during the past two months several steps in this 
direction were accomplished. The American Petroleum 
Institute, through the radio coordinating committees 
of that industry, was surveying a policy stand to oppose 
vigorously before the FCC utilization of present and 
future lease-maintenance radio communications serv
ices provided by telephone companies on petroleum 
frequencies. The state forestry conservation organization 
adopted a plan to establish continuance of state-owned 
and controlled radio services and the American Trucking 
Association’s radio committee met June 22 to propose 
to the FCC the establishment of a common carrier 
motor radio service in place of the present highway 
truck radio service. The leading radio manufacturers 
in the mobile field such as RCA, GE, Motorola, Bendix 
and DuMont are ready to provide the groups seeking 
private systems with the latest types of equipment.
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National Press Building 
Washington, D. C.

ROLAND C. DAVIES 
Washington Editor
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Send for this Vne SAMPLE FOLDER...

INCLUDES SAMPLES AND DESCRIPTIONS OF 

THE FOLLOWING...

VARGLAS SILICONE Class H insulating materials were 
pioneered by our Laboratory. Retain flexibility, electrical 
properties and mechanical strength in temperatures ranging 
from —85eF. to 500°F. Available in tubing, sleeving, lead 
wire, tying cord.
PERMAFIL-IMPREGNATED VARGLAS TUBING Fiberglas 
braid coated with General Electric’s Permafil resin. Ex
tremely tough, resistant to solvents and elevated tempera
tures, highly flexible. Can be bent or twisted with little or 
no loss of dielectric strength. Coils and standard 36” lengths.

VARGLAS SLEEVING AND TUBING Numerous types and 
grades—including synthetic-treated, varnished, lacquered, 
saturated, litewall and others.

VARGLAS NON-FRAY SLEEVING Fiberglas braid normalized 
to remove all organic impurities. It will withstand tempera
tures up to 1200°F. Recommended where dielectric prop
erties are not paramount. Three types available.

VARFLO TUBING AND SLEEVING Vinyl-coated Fiberglas in 
full range of sizes, colors and grades. Extremely flexible 
with excellent heat aging qualities. Low priced.

VARFLEX COTTON TUBING AND SLEEVING Varnish or lac
quer impregnated — for applications where MIL-I-3190 
Class A materials are specified. All NEMA grades.

SYNTHOLVAR EXTRUDED TUBING Made in various stand
ard formulations of vinyl polymers. Has high dielectric and 
tensile strength—will not support combustion nor absorb 
moisture. Type EG Approved under MIL-I-631 A. Several 
others to meet special requirements.

NEW! VARGLAS SILICONE RUBBER SLEEVING AND 
TUBING—the culmination of 5 years of research—-for 
applications requiring extraordinary flexibility. De
tails on request.

TELE-TECH & ELECTRONIC INDUSTRIES • August 1954

MAIL COUPON TODAY FOR SAMPLES!

VARFLEX CORPORATION, 
508 W. Court St., Rome, N. Y.

Please send me free folder containing samples of your electrical 
sleeving and tubing.

I am particularly interested in insulation for:

NAME ................................................................................................

COMPANY

STREET

For product information, use inquiry card on last page. 105
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These are the names and addresses of 
ganizations handling the distribution 
radio-TV-electronic parts and equipment
Calif., Or«., and Wash. Asterisk (*) indicates 
membership in National Electronic Distributors 
Association (NEDA). Telephone numbers are 
given to speed contacts.

or- 
of 
in

General Elec Sepply 1U1 “S" St Gl 3-9001 
Graybar Electric 1900 14 St Gl 2-8976 
•Kemp Ca E M 11U R St Gl 3-4668 
Radla Telnitlen Prod 2012 19 St GI 2-7691 
•Sacramento Electronic 1219 “S” St Gl 2-7679

Gabllu 2-6503 

1212 D St 2-5581

Reps" b Distributors Servingtht
This section lists those representatives oper
ating as independent “reps" who handle 
two or more lines and located in Calif., Ore., 
and Wash. They do not include factory staff 
salesmen. Asterisks (♦) indicate membership 
In “The Representatives” of Electronic Prod
uct Manufacturers, Inc. Telephone numbers 
are given to speed contacts. Code after cities 
refers to location on map at right.

LOS ANGELES AREA H-27
•Appleton Ca Harry 136 San Fernanda CA 1-2171 
Barraa-Jaru 817 S Hoover St DU 3-5248
•Barstow A Doru 1406 S Grand An BI 6191 
Baaehmu Ca E J 350 $ Central An MA 9-1403 
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7-5621
•Edward* 4 Ca Jackson 6047 Hollywud Blvd HO 5- 

1141
•Emmet F A 2837 W Plu RE 3-9111
•Feldman Ca Henry 1244 S Grand PR 8803
Fox Aemlatu 2519 W 7 St DU 3-2148
Hardie Ca R ■ 134 H Edpeaant DU 3-6851
•Harmaa Ca W S 1638 S UCIeaepa RM RR 2-3321
•HUI Salu Ca J T 800 W 11 St RI 7-3384
•Hltt Ce W C 1169 S Rroadway PR 2105 
•Ktttleun Ce. 7614 Molrau An WH 1167 
•KnlpM Ca W Bert 10373 W Plu Blvd BB 2-5647 
Kueeler Salu 6907 Molrau An YO 6271 
La Mena G D U25 San Jallan RI 6378 
•Lavera Ce Hany A 9041 W PM BM CB 6-4185 
■Loekota Co Douglas 10462 Magnolia Blvd (N Holly

wood)
Lyneh 4 Son C R 210 W 7 St VA 3805
Lynn 4 Brook* 3055 Wllthlre BM DU 2-2255 
•Mardi Ce J W 4216 W Joferun RE 2-0145 
•Marshall Ce G $ 40 S Lu Roblu (Paladini) 

RY 1-8345
•Marohuk Salis 672 S Lafayitti Pk DU 7-8235 
Maynard Salu Ce 6214 W Manthirttr OR 8-3150 
•Mllltr Co Gerald B 1550 N Hlphlud (Hollywood) 

HO 9-6305
Mitchell C* C H 256 S LaPur Dr Beverly Nllto CB 

1-8382
•Nuly Enterprises 7422 Melreu An WE 3-9201 
Oludu 4 Ce Roland 7225 Bonrly BM WY 0028 
Osboru B E 1044 S Park Vio* DU 8-1039 
•Dwom Ce Lu H 2331 W Wuhlnptn BE 0230 
Perlmetb-ColBU 4 Asm 2419 S Grand An Bl 7-4321 
•Pevmr Balph L 767 Castilar St MU 5277 
Renz Roy E 207 S Orango St (Glendalo) CH 5-2047 
•Risei Al J 2724 S Poek Rd (Min rovi N) DO 6-2U5 
•Robert* 4 Ame E V 5068 W Waehlaptoo

WE 8-2541
•Ropp Co V T 2230 W 11 St DU 3-4197
•Saal 4 Anu Howard ■ 5015 Su Violento BM.

WE 1-8901
•Seipel Co Samu! 1145 S LaClepopa BM BB 2-4183 
Slenn Edward S 5171 Hollywud BM NO 2-1105 
Smedley A B Box 67-C (Paladini) SY 8-1174 
Saltar T Luis 5777 W Plu BM WE 1-5566 
Starr Edwin E 4101 Bhedu An (N Hollywud) 

ST 7-5879
•Stolaroff Co M A 4614 Northrldge Dr AX 3-6219 
•Stem Atm Cari A 1102 S Wörtern An B 2-8103 
•Stranner Ce Conrad R 1865 N Wettern An HO 7-7086 
Tlvy George S 1148 S Grand An RI 7-7553 
•Teberpen Co John B 2232 W 11 St DU 9-3173 
Vu Grou Ce 145U Diekens St (Sherman Oaks) 

St 7-7882
Vermllyo Co Chartas 3440 Wllehlro BM DU 2-5695 
•Wallme D C 4 W H 1206 Maplo An Bl 7-0401 
•Weber Ce Wodpo 1206 Uno Bueb An VA 2009 
•Western Electronic Enterprisu 3348 W Compton Blvd 

(Gardena) OR 8-4817
•Wiley Pul F 1632 Sllnrlabo BM HB 3-8028
•Wud Ce A ■ Box 150 (Elaouto) CU 3-1201

SAN FRANCISCO AREA C-19
Aolt C E 625 Unrol An (Mule Park) DA 5-4983 
•Relcbambor P A 1401 Middle Harter Rd (Oaklud) 

GL 1-4460
•Berman Co E L 758 Natoma St UH 3-0317 
Brainard W V 721 Clemntlna St UH 1-2569 
Drtmh 4 Ce 341 10 St MA 1-2788 
Elabora 4 Melchior 501 Indiana St UH 1-8309 
Frazar 4 Hum Ltd 301 Clay St EX 2-5112 
•Froacb S P 721 Garland Dr (Pale Atte) DA 3-0597 
Horrlu Sain Ce L H 383 Braaau St YU 6-1084 
Held Hermu E 147 10 St UH 3-4250
•Hirmam Ce Jamu P 1234 Folnm St MA 1-4166
•Httt Ce W C U55 Market St KL 2-2311 
•Howard 8 M 782 Bryaat DB 2-6320 
Ktttluu C* 2166 Mutet St HE 1-5304 
•Lewie Asm Dou 219 9 St UH 3-1414 
Lopu Asm 725 Groeawleb GA 1-0076 
•Upu Saisi Ca 330 Geoph St ME 1-5127

Manhall Hany E 104 Olin St OR 3-2173 
•Moyer A Ren 1355 Market St KL 2-2311 
•Multhrop A Hooter 160 10 St HE 1-2625 
Moxon Sain G E 422 LaJella An (San Matu) Fl 

5-2866
•Neely Entorprim 2830 Geary Blvd WA 1-2361
•Neman Harold L 420 Market St YU 6-3897 
•Hltkmon A Redet 381 Braanan St YU 2-2982 
•Nett A Ce L A 1061 Howard St HE 1-4738 
•Perdy Co W J 312 7 St UN 3-4321
•Bou Co David H 534 El Caalne Boal (Su Carin) 

LY 3-8224
•Slaal Amid A 65 9 St UN 1-6259

PORTLAND D-6
•Birthaa Ce Dei

WASHINGTON
SEATTLE E-3

Baeker Ce Ju J 2321 2 An MA 8811 
Carina Ce Fred W 2307 5 An EL 6630 
•Halpht Ca Fred H 3212 Eattlake EA 1818 
Howell Salet 1250 1 St S EL 4214 
Joaten Ca Vorur 0 2616 2 An EL 6871 
•Lu Ce Dan ■ 2517 2 An MA 5512 
•Mmh Apenin 2601 I An MA 8762 
Merritt Ce Roa 120 W Theau GA 6644 
Norrlt Ce Goorpo D 30U 1 An EL 1344 
•Nerthwertera Apenin 4130 1 An S EL 8882 
•Panen A Ce C B 3028 1 An MU 3933 
Porter Ca Bort C 4310 Roeuntt Way ME 6828 
•Stream Ca $ N 1612 Broadway FB 75U 
•Wedel Ce Frank 32U Western An GA 0222 
•Wlddoklnd Ce M K 216 1st An ■ EL 6981

CAUFORNIA
ALHAMBRA H-27

•Coart Electronic Sepply 527 W Main Ce 3-4049 
BAKERSFIELD G-24

Arbickli J C 500 E 19 St 5-5816 Hdm F™ne 
General Electric 1134 33 St 5-5514
Goagh Indntrin 3125 Jewett St
Valley Radio Sopply 716 Baker St FA 7-8831 

BERKELEY H-27
PaeIRe Radio Sopply 1940 Ashby An TH 3-8900 

BURBANK H-27
Dean Co F S 1500 W Borbank Ch 8-4408 Hdqro 

Long Beach
PacIRc Badie Exch 4101 W Borbank Hdqr* Holly

wood
Valley Electronic Sopply 1302 H Mainella Blvd 

CATHEDRAL CITY J-27
Wholesale Electronic Spnlallit* 537 Broadway 

CHICO E-16
Radio Televldon Praditts 738 Cherry Fl 2-8140 

COMPTON H-27
Electronic Part* Dlitn 1508 E Ceapten

EL CENTRO H-27
Ainza-Haffman Dlitn 1125 W Main 2307

EL MONTE H-27
Kimball-Stark 713 S Tylor FO 0-2594 

EMERYVILLE C-19
General Eleetrle Sepply 5400 Hellb St MA 7141 

EUREKA A-13
Commercial Radia A Elu 317 W 7 St HI 2-4179 

FRESNO G-22
Arbecklo J C 2349 Korn 4-6555
Bllllnp* Wholeulo Radio 260 Fatten St 
DoJarnatt Whale B J 223 Felton 2-2153 
Duley Harry 725 L St 2-4108
General Elec Sopply 1234 0 St 4-4746
Graybar Electric 101 Van Nan An 2-4175
KloraIR A Ca 725 L St Hdm Ln Anielu 
Kinney A Faut 1740 Van Nu* 6-8321 
Meyberp Ca L J 2930 Batler Hdqrt San Franclice 
Pert* Mfg Co 3265 Belmont 3-6728
Schiefer Seond 2121 Blackitoni 7-7234 
Wertlnihoeu Elu 2608 Callf 4-5091 

FULLERTON H-27
United Radio A Etactr 122 W Pâment St

GLENDALE H-27
Hagirty Radio 6826 San Fernanda Rd CH 8-2453 
•Woatherferd Ce R V 6921 San Fernanda RO 9-2281 

HOLLYWOOD H-27
Hellyweed Radla 5606 Hellywud HO 4-8321 
Paella Radla E»h 1407 Cahunia HW 2-1393 
Yale Radio Elee 6616 Bauet Blvd GL 4169 

HUNTIHGTOH H-27
Martin DM Ca 2475 E Florea« Ave 

INGLEWOOD H-27
Acron Radio 4736 W Ccntary

LONG BEACH H-28
Doan Co F S 969 American 6-5281 
General Electric Ce 840 W 12 St 68-8419 
Geogh Indntrin 838W12 Hdqrs Lu Angelee 
Graybar Eleetrle 800 W 16 St 70-2911 
Klmlff A Co 1760 Pacltc Avo 6-8268 
Ley Ca Elwyn W 5550 Dairy Ave 20-5444 
Lynde Electronics 1526 E 4 St 7-4807 
Badle A TV Eqelp 2227 PaelOe Hdqrt Saeta An 
•Scott Radio Sopply 266 Alamltn 7-8629 
Waller Ine H T 645 W 15 St 35-4844 
WutlnphooM Eloe Sepply 938 Pin* Ave

LOS ANGELES H-27
Allied Radio Sopply 7319 S Normandie Ave PL 2-3U4 
Bell Radio Sopply 1311 W Florean An PL 2-7191 
Callf Electronic Sepply 11801 W Pin Blvd

BR 2-2126
Ceazan J N Co 3535 8 Broadway AD 1-9133 
Denklo Radio Part* 2506 W 8 St 
•Federated Parchasers 911 S Grand TR 1761 
Figart’s Radio 6320 Comm Sloat Dr YO 621s 
General Eloe Sapply 700 Tenter St MA 7141 
Gerrtman Dirt 745 E Pico 
G.L. Electronics 905 S Vermont DU 7-5104 
Gooph Indntrin 560 S Minion Rd MA 6-2474 
Graybar Eleetrle 210 Anderton AN 3-7282 
Hudemn Co 628 N Alvarado DU 2-8301 
Henry Radio Shep 11240 W Olympic Rlvd RR 2-1440 
Hellywud Electrenln 7460 Nelma An WE 3-8201 
KleralW Electronin 820 W Olympic RI 7-0271 
Lu Annin Radio 10215 Venin VE 8-317T 
Martin DM Ce 2475 E Flmnu LO 5-7111 
Ml nt hemo Mette 2920 W Pin Blvd RE 4-2177 
Rational TV Sopply 4032 S Flouroa AD 3-0050 
Olympic Elu 1440 W Olympic DU 8-2233 
PacIRe Radio Exch 1407 Cahoonpa Blvd HU 2-lMj 
PacIRc Telwltlon 4032 S Flueroa AD 3-8050

EMtmlc Et 
Gturol Elec 
Gooph ledosi

Ln Angel 
Graybar Elei imlf S C' 
Radio Parts 
Shub 4 W 
Sllnrpate Ri 
Western Radi 

SAP FRANCISC 
•Awu Radh

•Meyben C» 
Meobach A
•Paone Whl 
Pop bey Ce ( 
Radio Parti 
•Sn Franc 
•Sürth A C 
Tel-Radic Si 
Tlltu ledei 
WatMbuie 
•WboleMlo
•look Radi 

SAN JOSE C-l
Minala T

Radii Spec 1956 S Flguroa PR 7271 
Radle TV Sop 341 W 18 St RI 9131 
Ravenecraft Co 2320 S Hill PR 1317 
Shelley Radio 2008 Wettweed AR 7-6741 
United Radio A Elec 1924 S Grand RI 7-0441 
•Uni* Radio Sep 1729 S Le* Angeln PR 5241 
Victor Dirtr Co 2027 S Flguroa RI 7-4457 
Wertlnghoau Ele* Sap 905 E 2 MA 9-4161 
Wholesale Radla A TV Sep 4305 S Flgane B

AD 3-8171
Yale Radio Electri* 6616 Sonnt Blvd GL 410 

MAYWOOD H-27
Kloralff 6058 Walker An LO 5-5461

MODESTO F-20
Donlap While Radio 1216 K St Hdm Stuktu 
PaeIRe Teletronle A Radio Sep 417 7 St 3-7751 

NORTH HOLLYWOOD H-27
Hyeor Sain 11423 Vanowoo St 
N Hollywood Radio 4212 Lukorohla Blvd St 7-300 

OAKLAND C-19
Brill Co W 0 198 10 St TE 2-6100 
Can Altieholer Co 6038 Tclepraph An BL 3-7557 
•Elmar Electronin 140 11 St HI 4-7011 
Graybar Eloc 1911 Union St GL 1-5451 
•Miller* Radio A TV 336 E 8 St TW 3-3848 
Rayeraft Co 568 3 St TW 3-9698
Wenger Co E C 1450 Harrlwn GL 1-1020 
Wntlniheen Ein 711 E 8 TE 4-9900

PALO ALTO C-20 
lack Radle 225

San Franelm 
PASADENA H-27 

Dow Ratio 1759 
Electronic Sopply 
Empire Elettroni* 

POMONA H-27

CY 4-04 
SAN LEANDRO

Stylo * El 
SAI RAFAEL

Abbott CO E 
SANTA ANA I

Craykar Eia 
Nirliy Elect 
Nadio 4 Tl 

santa barba
tannai Ra
Cui* lodai

SANTA NON li
Sato Neah 

SANTA NSA
Santa Rom 

SHERNAN OA 
lak Radio 

SOUTH GATE
Hart Oodli

STICKTON C-
OUvaatt V
•Ooolap Wl

•Stocktai I 
VALLEJO C-l

Wilktr Co 
VENTURA H-Í 

tMltr'i Wl 
VEININ H-2‘

Wotlnheei 
WALNUT CRE

■litar« RU 
WEST LOS Al

Calltarala

Andemn-Magge 936 E Holt LY 9-2650
REDWOOD CITY C-20

Tolevldoo-Radlo Sepply 415 Lathrop St Hdm 
San Franelm

RICHMOND C-19
Miller* Radio A TV 319 37 St BE 5-4424 Hdm

Oakland
RIVERSIDE J-27

Electronic Sapply 2486 Blaine St 8420
Maney’* Radio Sipply 2992 

SACRAMEHTO 0-18
Brolll-Park* 2225 19 St Gl 
Brown Ce C C 1714 10 St 
Capitol Electronin 1714 10 
•Donlap While 1628 "S"

Stockton

EUGEHE 0-7 
'Carlin H 
Gilbert Bn 
Graybar El 
Uilted Rad 

NLANATH F
■ F Sapal' 

REDFORD C-
•WilUr C 
Wntlaghoo 

HROLETON
Novld* Ra 

niTLAHD D
Milani
•Cutral fl 
Comity C 
Cutral El 
Gilbert Bn 
Graybar El 
H A R Rai 
tastromint 
Jobema Ù 
Nmhall V 
Morth Paci 
•irtirwirt 
Paerto Sti 
•Portland 
Smlon Ra 
•Stabbi E 
Tilwhlin

UILIRGHAI
Waltku S

*i»erton
•c 4 G

WERETT
•Magic



West Coast Electronic Industries

Electric 12 & Pin« Sts 4572

3131
Connelly C» F B S 124 Wall St >1 6174

OREGON

WASHINGTON
110 Granì An 274

Sopply 1301 Facile An 3-3370

Wkale 2514 Colby An

107

SE 5100 
MU 4380
64C0

MA 6601 
2121

Electronic Sapply 5601 Calif An 
Fidelity Eleetrit 960 Repcblieaa St 
Garretson Radio Sopply 2416 2 Ate 
General Elect 1212 1 An 5 SE 
•General Radio 100 Wall St

VANCOUVER
Saeleni Radio

WALLA WALLA
Kar Radio A 

WENATCHEEWestlake Eleetrenle 511 Westlake 8
•Zobrlst Ci H E 2121 Westlake MU

SPOKANE J-4
Colombia Eleetrle S 123 Wall SI Rl

Graybar Elee King 4 Occidental MU 0123 
Inrtrvment Lab 934 Elliott W AL 4940 
ManhaU-WeHe 1258 1 SE 7447
•Radio Predetti Salte 1214 let Ate MA 1035 
Radio TV A Appi 500 Westlake An • MA 0787
•Seattle Radio Sopply 2117 2 An SE 2345 
Stosser Eleetrle 2246 1st An S SE 5285 
•Western Eleetrenle 717 Dexter An AL 9000 
Westlnghoese Elee 1051 1 An S EL 7001

Elec 813 N W 12 An CA 9851 
355 « High St bders Portland 
Loo 1051 S Commercial bd«rs Portland

KENNEWICK
Wlble Radio Sopply Inc hdon Tacoma

SEATTLE E-3
Alaska Radio Sopply 1846 Westlake n AL 8777
Associated Indostriee 1752 Rainier St Ml 4400
Central Eleetrenle 2023 7th Ave
Coast Radio 110 University St MA 9133 
Connelly Co F 8 1015 Repokllcan St SE 4155

Mid-State Radio 611'/s N Wenatchee Ave 510
YAKIMA

Lay A Rerd 112 S 2 St 3-5591 
WstlnphnoM Elee 210 W 8 YA 3-4701

Frank’s Radio Sapply 161 S Adans St MA 8108 
Graybar Eleetrle 152 S Pest St Bl 3151 
General Electrie 8 122 Monroe TE 1421 
Johnson Ce E M W 615 1 An Bl 5432 
Northwest Eleetr N 102 Monroe MA 9289 
Predcntial Dlstr 318 W Trent Ave MA 6002 
Spokane Badie Sopply 305 W 2 Ave Bl 8441 
Standard Salce 1219 W 1 An Bl 7196 
Taylor DistribstIng E 206 Aoynte EM 3301 
Westteghoeso Elee 8 1023 Moaroo EM 3371

TACOMA E-3
•C A G Badie Sepply 2502 Jefferson An SB 3181 
Generei Electric 2316 Sooth A St BB 8454 
Graybar Electric 2112 A St Ma 0164 
Stewart Co A T 711 Broadway BB 3174 
Westlngheeso Elee 1930 PaeHte BB 8417 
•Wlble Radle Sopply 2360 S Fawcett St BR 8395

Rntlaihoose 
Ulbert Rroi 
Mown Ci

EUGENE 0-7 
•Cirlm Hatten A Hay 96 E 10 
Gilbert Bree 424 Charnelton St hdqre Portland 
Grayter Eleetrle 2180 6 Ave 4-2224
United Badie Sopply 712 W 6 An hdqre Portland 

KUNATH FALLS
I F Sopply 2367 S 6 St 

REDFORD C-10
•Walker ce V G 205 W Jackson 2-4558 
WestlnchooH Elee Sopply Co 1233 Conrt St 

PENDLETON
Nereids Rodle Sopply 320 SW Coert Ave 1956 

NITLAND D-6
AhIIum Whole 600 N W 14 AT 6584 
•Cutral Distrs 1131 NW Coeeh AT 0146 
CooMlly Co F B 905 NW 12th Ave CA 1755 
Guerci Electric 300 N W 14 An BB 0651 
Gilbert Bros 826 S W 2 An BB 5641 
Graybar Electric Park A Flanders BR 6641
il Bedie Sopply 5210 NE Sacramento TR 0057 

iMtrennt Lab 1728 SW Harber Dr CA 6863 
Meson Co Loo 422 N W 8 St CA 9551 
UmhaJI Wells 1420 NW Lovejoy 8R 6421 
H*tb Pacifle Sapply 2344 NW 21 PI CA 1011 
■wthwost Radio Sopply 717 S W Ankeny AT 1021 
helle Stationery 414 S W 2 CA 4221 
•Pertlaad Radio 1234 W Stark St AT 8647 
SmMs Radio 1605 N W Everett BE 2423 
•Gtekko Electrie 33 N W Park An BB 5404 
Television A Badie 720 SE Aid« EA 1104 
•Treeey I Ci N W 10 I Gllsan Sts BE fi?63 

J’*1** Wlo Sapply 22 8 W 9 An BE 6323

Eleetroal: Eqelp DM 140 B rt BE 2-3155 
¿mral Elei Sopply 668 3 Ave FB 9-0271 
¡.Hlh teoustrlu 3255 5 Are WO 0659 Hdqre

Ln AngelN 
cnrOar Electric 720 State St FB 1361 
KSelf A Co 2426 4th An 
■HU Ports Co 2060 ladla BE 9-9361 

A Wright 2045 Kettner F BE 9-0176 
Sllvorntc Radio Sopply 2361 India FR 9-6125 
wirttn Radio A TV 1415 India St FR 0361 

UN FRANCISCO C-19
•Asm Radio Dlstr 1251 Folsom St HE 1-0212 
•frwe Co C C 61 9 St MA 1-7000 
Ceotwy Dlstr 1111 Front St YU 2-1480 
»¿Nekin A Galnn 551 Mission St EX 2-0432 
CHcrel Electric Sopply 1201 Bryant St UN 3-4000 
£.«»»» Electric 1750 Alamedn St MA 1-5131 
PUceur A Barrett 1850 Mise UN 3-3080 
•Bcykeri Ca L J 33 Googh St MA 1-3400 
Miebach A Nemec 1564 Market St KL 2-2100 
•Pulls Whlsle 1850 Minion St UN 1-4843 
Pipkey Co G M 1201 Howard St KL 2-3488 
ladle Parts Sopply 281 9 St MA 1-0552 
•Sap Francisco Badlo 1284 Market UN 3-6000 
•Snltk A Crawford 789 Stevenson St UN 3-2045 
Tel-ladle Sopply 408 Mulct EX 2-2898 
Tittoe ledMtrlu 1850 Minion St UN 1-4843 
WestlMhoon Eloe 201 Potrero UN 1-5051 
•Wkdnalo Radio 140 9 St HE 1-3680 
•lack Radio Sopply 1424 Mwkit MA 1-1424

UN JOSE C-19
Puloula TV A Radio 881 S 1 St CY 4-8781 
•Oumeot Inc Frank 161 W San Fernando St 

CY 4-0464
SAN LEANDRO C-19

Styles A Encleman 2255 Bancroft An LO 9-9433 
$AN RAFAEL C-19

AMtott Co E H 345 Francisco GL 3-1130 
SANTA ANA t-28 

trarbar Electric 301 French St 
Herliy Electronics 1434 S Main XI 3-9237 
Radio A TV 207 Oak KI 2-6741

SANTA BARBARA F-26
Ckuul Radio Sapply 523 Anaeapa 2-3429 
6«i|k Indostrln 404 State St Hdqrs Lei Angeles

SANTA MONICA H-27
Sacta Moelea Radio 117 Santa Monica EX 3-8231 

SANTA ROSA H-27
Mota Rom Eloetro 205 Sebastopol 4486-W 

SHEAHAN OAKS H-27
Oik Radio Sopply 13454 Ventm ST 7-6666 

SOUTH GATE H-27
Bae’s Radio Sopply 8320 Long Slash KI 4111 

STOCKTOH C-19
DiJaniatt while 8 J 515 8 Hint« Hdqrs Frone 
•Deolap Whslo Radio 27 N Grant HO 6-7907 
Knop Co E M 50 N Wilson Way HO 9-5976 
•Stockton Electronics 710 E Main St HO 6-8832

VALLEJO C-19
Walker Co R Lyman 1401 Nlway 40 VA 3-5321 

VEHTUIA H-27
Dram i Whslo 265 S Laarol Ml 3-6147 

VEIHON H-27
Wntlnhoon Elec Sapply 4601 3 Boy L St KI 0141 

WALHUT CREEK C-19
Bilim Badlo 2497 Mt Diable Blvd 

WEST LOS ANGELES H-27
raltternls Electronics 11801 W Pin BR 2-2126
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nUIRGHAM 
Wattku Sopply

HEBERTON 
'0 A 6 ñ.dlo 

eyeiett
•Mégit Radio



C, which effectively shunt the d.p.s.t. iwhthei.Corrected schematic includes condensers A, B and
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CUES for BROADCASTERS
(Continued from page 81)

... and know-how goes 

into your purchase of a 

cinema equalizer...

separate functions.
The second half of the 6H6 rec

tifier feeds audio through the vol
ume control, pot R„ then into one 
side of the secondary push-pull 
grid-to-line transformer. Thus from 
the audio section we now have two 
output levels: (1) the same low 
level for the audio rack’s air mon
itor amplifier as before, and (2) a 
line level output of -1-14 VU which 
is fed along the spare program line 
to studio 2. Here it is equalized and 
fed to the input of its air monitor 
amplifier which has a switch to se
lect “Line Tuner.”

NEW 6517-E 
SOUND EFFECTS FILTER

Made to fit the truly fine re

quirements of high quality

Tape Mechanism Circuit
DON V. R. DRENNER, Engineer, 

KGGF, Coffeyville, Kansas

ERRATIC performance in a new
Magnecord PT63-AM tape 

mechanism led to the discovery that 
the published schematic was not 
correct. The machine ran constantly 
in the rewind mode of operation— 
the cause was a shorted condenser 
across the rewind switch. Examina
tion of the components mounted on 
the sub-panel housing the bias os
cillator revealed several that were 
not shown in the schematic. To as
sist other users, the corrected sche
matic of our machines, Serial No. 
24951 et. seq., is shown. The con
densers labeled a, b, and c, are

laboratory sound equip-

equipment. Priced so that

you, too, may join our many

friends. Write direct today

for literature.

MAIN 
MOTOR

CINEMA ENGINEERING CO.
DIVISION AEROVOX CORPORATION 

1100 CHESTNUT STREET • BURBANK, CALIF.

FACTORY REPRESENTATIVES 
THROUGHOUT THE NATION

EXPORT AGENTS: Froiar & Hanten Ltd 
301 Clay St San Francisco. Calif U S A

fHRRP

REWIND 
SOLENOID

OSC 
B + B -
?

A/W

REWIND-FORWARD

JONES PLUG 
( TO AMP.)

20 @ 150
*— REWIND MOTOR 

TERMINAL STRIP

g 
G
G

across the contacts of the d.p.s.t 
switches, and if shorted omplet; 
the circuits without manual opera
tion of the function switch lever

Additional Note on
Coaxial Line Leaks
W. A. MILLER, 522 San Pascual

Avenue, Los Angeles 42, Calif.

PRESTOLITE makes a Halide 
type leak detector that fits into 
a Prestolite handle, in place of the 

brazing tip, which is designed for 
the purpose of such leak detection. 
Suggest that all air or nitrogen be 
purged, or evacuated, from lines 
under test to make the operation 
more conclusive. This process has 
been used in the refrigeration in
dustry for twenty years.

Preventing 45 rpm Disc Slippage
STEPHEN POPP, WIL, 

St. Louis 8, Mn

1 would like to submit what we at
WIL believe to be an improve

ment over two articles published in 
reference to 45 rpm. disc slipping on 
turntables. We at WIL just cut out 
the necessary felt from the original 
turntables letting the humped por
tion of the 45 rpm disc fall into the 
well, thus no need to put on or take 
off an extra disc when changing to 
different type records.

For product information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES • August 195* Ui-TECH



withstands extreme temperatures
impervious to moisture

trim.

^-TECH & ELECTRONIC INDUSTRIES • August 1954 For product information, use inquiry card on la*t page. t09

Audiotape on “Mylar” polyester film provides a degree of 
permanence and durability unattainable with any other 
base material.

Its exceptional mechanical strength makes it practically 
unbreakable in normal use. Polyester remains stable over 
a temperature range from 58° below zero to 302° Fahren
heit. It is virtually immune to humidity or moisture in any 
concentration — can be stored for long periods of time 
without embrittling of the base material.

The new polyester Audiotape has exactly the same mag* 
netie characteristics as the standard plastic-base Audiotape 
— assures the same BALANCED PERFORMANCE and 
faithful reproduction that have made it first choice with 
so many professional recordists all over the world.

If you have been troubled with tape breakage, high 
humidity or dryness, Audiotape on “Mylar” will prove well 
worth the somewhat higher price. In standard thickness 
(IV2 mil), for example, the cost is only 50% more than 
regular plastic base tape.

Ask your dealer for our new folder describing Audiotape 
on “Mylar”. Or write to Audio Devices, Inc.

5. most permanent magnetic 
recording medium ever developed

polyester film offers you 
these important new advantages

AUDIO DEVICES, Inc
444 Madison Ave., New York, 22, N.Y

Export Dept., 13 East 40th St., New York 16, N.Y, Cables "ARIAS"

PHYSICAL PROPERTIES
'Mylar" polyester film compared to ordinary plastic base material 

(cellulose acetate)

PROPERTY
1 Mil 

'MYLAR"
1.5 Mil 

"MYLAR"
2 Mil 

"MYLAR"
1.5 Mil 

Acetate

Tensile Strength, psi 25,000 25,000 25,000 11,000
Impact Strength, kg-cm 90 170 200 10
Tear Strength, grams 22 35 75 5
Break Elongation, % 80 95 105 20
Softening Point, °F 464-473 464-473 464-473 149-230
Moisture Absorption, % (at 100% RH) 0.3 0.3 0.3 9.0
Bending Modulus, psi 500,000 500,00« 500,000 350,000
Flex Life, cycles at 0° F 20,000 — — 500



Survey of

New Products of the Month
Capsule summaries of latest electronic developments provide handy ref
erence for engineers in the market for new equipment and components s

COAXIAL TERMINATION. miniature
unit made by the Hansen Electronics Co., 
7117% Santa Monica Blvd., Los Angeles 46, 
Calif., by the tape resistor process as a term
inating resistor is also applicable as a re
placement for the conventional % w re
sistor.

THERMAL RADIOMETERS of two types, 
produced as portable units by Beckman A 
Whitley, Inc., 915 E. San Carlos Ave., San 
Carlos. Calif., are in the Model 188 series; 
one for total-hemispherical thermal radia
tion measurement, the other for net-ex
change measurements.

QUICK SET THERMOREGULATOR, pro
duced by Philadelphia Scientific Glass Co., 
4 Eckard Ave., Abington, Pa., can instantly 
adjust Iron mom temoeratute to 500 F 
with a sensitivity of 0.02° F. 75 lbs. hydro
gen pressure prevents sparking.

BREADBOARD CHASSIS, introduced by the 
Replacement Sales Dept, of the Cathode Ray 
Tube Div., Allen B. Du Mont Laboratories. 
Inc., 75(1 Bloomfield Ave., Clifton, N.J., con
sists of a 4 x 12 x 3 in. cadmium-plated 
frame mounted with 6-32 self-tapping screws 
and phenolic sub-chassis

SLUG CERAMIC CAPACITOR, encased in 
casting compound, offered in the “Cart
wheel" units by the Hi-Q Div. of Aerovox 
Corp., 740 Belleville Ave., New Bedford, 
Mass., are permanently sealed in one op
eration. For color TV primarily. Rated up 
to 30 kv.

LOW-MU POWER TRIODE, Type 6337, by 
Chatham Electronics Corp., 630 Mt. Pleasant 
Ave., Livingston, N.J., features high plate 
dissipation. Plate current is held within 
±10% absent of drift. Capable of with
standing 500 G shock.

INSULATING MATERIALS for motors, gen
erators. and transformers recently devel
oped by National Vulcanized Fibre Co., 
Wilmington Del., are called NACO Insula
tion and NACO-Mylar Combination Insula
tion. The former is a 100% rag base type of 
vulcanized fibre.

POT CORE made of Ferroxcube Type 3 fer
rite material produces very small coil as
semblies having moderate inductance values 
with relatively high Q. Data given in Bulle
tin FC-5109 available on letterhead request 
tn Ferroxcube Corp, of America, Saugerties, 
N.Y.

TRANSFORMERS AND CHOKES announced 
by Audio Development Co., 2833 13th Ave., 
S. Minneapolis, Minn., measure % x 15/16 x 
1% In. The miniature hermetically sealed 
units are available in standard steel and mu 
metal.

ROTARY SOLENOID, Model BD4, by G. H. 
Leland, Inc., 123 Webster St., Dayton 2. 
Ohio, is 1-9/16 in. In diam. Available in 25', 
35°, 45°, 67%°, and 95s rotation, either clock
wise or couritetclockwlsv. Starting torques 
to 5.39 Ibs-In.

CONVERSION DRIVE ASSEMBLY. A 3- 
speed turntable conversion kit, introduced 
by Fairchild Recording Equipment Co , 154th 
at 7th Ave., Whitestone, L. I-, N.Y., enables 
the easy conversion of certain two-speed 
transcription tables to three speeds.

SWEEP GENERATOR, WR-86A, for use in 
designing, production-line testing, and UHF 
TV equipment, replaces RCA’s two labora
tory-type UHF sweep generators, according 
to the Radio Corporation of America. Tube 
Div., Harrison, NJ.

“AIRBRASIVE UNIT,” Model C, by S. S 
White Dental Mfg. Co.. Industrial Div., 10 
East 40th St.. New York 16, N.YM can be 
used for precision cutting, drilling, etching 
and light deburring on hard, brittle mate
rials. with smallest nozzle, 0.008 in. lines 
can be cut.

CAPACITOR of a new type called “Flat Pan 
Ceramic” by the Sprague Electric Co, 233 
Marshall St., North Adams, Mass , consists 
of one of four section** in a shallow metal 
pan filled with a phenolic resin for moisture 
protection. Ranges from 100 to 500 v de.

TV LENS. 75 mm imported by Ponder & 
Best, 814 N. Cole Ave., Hollywood 38, Calif., 
provides faster focusing and higher resolv- 
ng power then standard 50 mm. Lens speed.

fl .9. Iris diaphragm steps down speed to Í 
stop.

RADAR ANTENNA DRIVE, motor designed 
by Mission-Western Engineers. Inc. 132 W. 
Colorado St., Pasadena 1, Calif., is a new 
start and run ac induction type that con
forms to government specifications MIL-M- 
1940.

1IRBORNE REFERENCE GYRO announced 
by Summers Gyroscope Co., 2328 Broadway, 
Santa Monica, Calif., accelerates to opera
tional control speeds In 10 seconds. With
stands acceleration and shock up to G > G. 
Operates without excessive drift up to 10 G 
at 1,500 CPS.

TETRODE TRANSISTORS, grown junction, 
for audio amplifier AGC circuits have been 
announced by Texas Instruments, Inc., 6000 
Lemmon Ave, Dallas 9, Texas. The germa
nium hermetically sealed units have two 
base layer connections.

PULS1TOMETERS, announced by Electronic 
Specialty Co., Contract Div., 3456 Glendale 
Blvd., Los Angeles, Calif., are designed for 
use as flashers or keyers in fire detection 
and overheated circuits of jet aircraft.

DC POWER SUPPLY, Model 500A. manu
factured by Universa) Electronics Co., 2012 
S. Sepulveda Blvd., Los Angeles. Calif., is 
precision regulated to better than 0.06%. 
High voltage output range is 0 to 500 v. Cur
rent capacity, 0 to 500 ma.

CIRCUIT CONTROL RELAYS, Parts Nos. 
9094 and 9194, by Leach Relay Co., 5915 
Avalon Blvd., Los Angeles 3, Calif., are de
signed for electrical and electronic com
mercial and industrial control applications. 
Measure 3 x 1% x 1-15/16 in.

WAVE ANALYZER Model 20 coveis fre
quency range of 50 to 50,000 CPS. Calibra
tion accuracy is 3%. Input voltage is 50 mv 
to 500 v on de to 600 v. Donner Scientific 
Co., 2829 7th St . Berkeley 10, Calif

STRAIN GAGE TRANSDUCERS for pres
sure measurement are made by Electronic 
Engineering Assoc., 1116 Brittan Ave., San 
Carlos, Calif. Linearity is 2%; resonant fre
quency 8 kc; available in 7 ratings to 200 
psi.

TETRODE TRANSISTORS for high fre
quency oscillators and amplifiers are pro
duced by Germanium Products Corp.. 26 
Cornelison Ave., Jersey City, NJ. Types are 
RD-X30", RD-X301 and RD-X300.

ELECTRONIC SPOTWELDER utilizes ca
pacitor discharge for high speed welding of 
metals and electronic components. Model 
1015 weighs 35 lbs. Unitek Corp , 275 N. 
Halstead Ave., Pasadena 8, Calif.

LIQUID FLUX No. 30 is non-corrosive and 
non-resinous. This soft solder flux by Su
perior Flux & Mfg. Co , 1302 Ontario St., 
Cleveland 13, Ohio, contains no zinc, am
monium chloride or other strong acids.

PRECISION RATIOMETER announced by 
Cal-Tronics Corp.. 11307 Hindry Ave., Los 
Angeles 45, Calif., determines impedance 
ratios or absolute values of resistors to five 
significant figures.

POWDERED METAL can electrify any Ln 
uid or moist material so it yieldi ac and X 
indications. Material made by L'hemalio« 
Associates, Santee, Calif., permits identified 
tion and evaluation of many substances

HIGH-VOLTAGE TESTER Model 421 nr 
Hypot manufactured by Associated £ 
search. Inc., 3758 W, Belmont Ave., Chin»«» 
18, DI., is rated at 0-10 kv de and 0-500 mi. 
exoamps, providing continuously u^riahu 
output Insulation tests to 1000 u.egohmi

POWER SUPPLY with magnetic junplifer 
regulation of ±1% is rated at 10-32 de v 
50 amps, for ac input of 220 v.
Model MR 1032-50 is made by Perkin Eng. 
neering Corp.. 345 Kansas St., El SeguntV 
Calif.

MINIATURE R-F FILTER No. C-646 en
vides minimum of 50 db rejection from M 
to 300 MC. It is designed for feed-throuth 
or coax mounting. Essex Electronics, Si 
Springfield Ave, Berkley Heights, NJ.

COMPARATOR-PUNCH Model FCP-1« 
transcribes keyboard data onto punched pi
per tape. Speed is 15 characters per second. 
Automatic digit counting available Sorobu, 
Eng’g. Co., Box 117, Melbourne, Fla.

SPECTRUM ANALYZER for X-band, U. S. 
Navy type UPM-33. civilian model TS-W» 
UP, has been redesigned to provide more 
rugged construction and simplified access for 
service. G & M Equipment Co., 7315 Vanu 
Ave., N. Hollywood. Calif.

MAGNETIC AMPLIFIERS. Three new am- 
{ilifiert—RG-60-D series—announced hy At
as Engineering Co. 3 Edgewood St., Rox

bury. Mass, have three control winding!, 
one to provide a lead (anticipation) signal 
when fed from a conventional differentiat
ing network.

SOLVENT. Rho Solvent produced by the 
Rho Co., Box 101, Mar Vista, Calif., breaks 
down most i 
most metals

resins. Does not corrode 
in electronics. Non in-

flammable and requires no special equip
ment in application.

CAPACITORS in ceramic encasement have 
high moisture resistance properties. "Cen* 
caps” made by American Radionic Co., Inc., 
33 Flatbush Ave., Brooklyn 17, N Y., are of 
tubular type.

MAGNETIC FLUID TRANSMISSION, Model 
795. by Raymond Engineering Laboratory. 
Smith St., Middletown, Conn., serves s; a 
transmission link between the prime mover 
and the load in a servo actuator, or any de
vice that requires power, compactness, and 
precision control.

DOT GENERATOR. Model 712, announced 
by Jackson Electrical Instrument Co., 16-1» 
S Patterson Blvd., Dayton 2, O., emdures 
color bars, white dots, or cros>. patch pat
tern. Also, provides complete NTSC color 
difference signal. Available soon.

MINIATURE TRANSFORMERS. New line of 
miniature hermetically-sealed transformen 
and chokes produced by Industrial Sales 
Div., Audio Development Co., 2833 13th Ayr 
S- Minneapolis, Minn. Measure 3/4 x 15/1® 
x 1 7/8 in. Available in standard steel and 
mu metal.

SERVO MOTORS that can operate at 160 C. 
are available at American Electronic Mfg- 
Inc., 9503 S Jefferson Blvd. Culver City, 
Calif. Include BuOrd Mark VII and Mark 
VIII and 15 variations in a wide choice « 
plain or pinion shafts.

More New Products on p. 114
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Export Diviiiont Recko International Corp., 13 East 40th Sl , hl Y., N Y. 
In Canada Charier W. Pointon, 6 Akina Ave., Toronto 10, Ontario
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Metalite Hy-Met* ASTRON capacitors are crafted to feature small 
size, light weight, and to operate up to 125®C for all types other than 
cardboard tubular MLL (100®C). ASTRON technicians process the 
fine quality materials that comprise the famous Hy-Met capacitor 
line with skillful attention to minute details. Self-healing Hy-Met 
capacitors accept momentary overvoltages and surges without perma
nent damage—possess high dielectric strength and vastly improved 
insulation resistance over conventional metallized paper types —are 
effectively protected from humidity—give low r.f. impedance due to 
small size—are ideal for R.F. filters and noise suppression. All these 
features are common to the Metalite Hy-Met plus the greater 
dependability and longer life derived from added care in construc
tion and quality control. Write today for ASTRON capacitor and 
filter literature.

ASTRON Hy-Met 
scaled for small size, light weight



SIMPLIFY CIRCUIT TRIMMING with

sub-miniature

3 TIMES 
ACTUAL

trimpots
SIZE

One of
when space is at a premium »

Actual size 

only 7« x 4/i6

■a

4 RESOLUTION: AS LOW AS 0.25% 

• POWER RATING: 0.25 WATT AT 1OO° F.

• WEIGHTS ONLY 0.1 OZ.

Bourns IRIMPOT is a 25 turn, fully adjustable wire-wound 
potentiometer, designed and manufactured exclusively by Bourns 
Laboratories. This rugged, precision instrument, developed expressly 
for trimming or balancing electrical circuits in miniaturized equipment, 
is accepted as a standard component by aircraft and missile manufac
turers and major industrial organizations.

Accurate electrical adjustments are easily made by turning the 
exposed slotted shaft with a screw driver. Self-locking feature of the 
shaft eliminates awkward lock-nuts. Electrical settings are securely 
maintained during vibration of 20 G*s up to 2,000 cps or sustained 
acceleration of 100 G’s. Bourns TEIS pots may be mounted indivi
dually or in stacked assemblies with two standard screws through the 
body eyelets. Immediate delivery is available in standard resistance 
values from 10 ohms to 20,000 ohms. Bourns TTTmpots can also be 
furnished with various modifications including dual outputs, special 
resistances and extended shafts.

Bourns also manufactures precision potentiometers 
to measure Linear Motion; Gage, Absolute, and 

Differential Pressure and Acceleration

^OURNS LRB0RRT0RIE5
6135 MAGNOLIA AVENUE, RIVERSIDE, CALIFORNIA 

mkoin. Technical Bulletin On Request, Dept. 172

DYSEAC
(Continued from page 91) 

coupled pulse amplifiers utilizing 
only one tube type for all amplifica
tion. In DYSEAC, this circuitry 
has been reduced to standardized 
packages, (see Fig. 2.) Only two 
types of etched-circuit plug-in 
packages are required as basic 
building blocks in this machine. 
Thus, it has been possible to use 
modular construction throughout 
the computer and to simplify design 
practice, construction, and main
tenance.

DYSEAC is similar to SEAC in 
several other aspects. For example, 
it operates at a basic repetition rate 
of 1 mc, uses a serial mode of 
data representation, and employs a 
serial acoustic memory. However, 
its operating capabilities have been 
extended considerably beyond those 
of SEAC by the incorporation of 
several special logical design fea
tures. These features enable the 
computer to communicate in an ex
tremely flexible manner with a 
large group of external devices per
forming many diverse functions. 
Among the devices which may be 
attached to the computer are those 
that store, tabulate, file, convert, 
display, and sense information; or 
devices that actuate mechanisms 
such as servo equipment in re
sponse to signals sent out by the 
computer as a result of information 
being processed within it. Even 
other full-scale computers employ
ing the same digital language may 
be attached to this machine.

Arithmetic Powers

The arithmetic powers of DYSEAC 
have not been greatly expanded 
over those in SEAC. Instead, major 
design emphasis was placed on pro
viding versatility of control facili
ties and latitude for expansion. It 
was deemed important to provide 
for future expansion of the high
speed internal storage capacity in 
case this becomes important for a 
particular application. Accordingly, 
the system has been provided with 
convenient means for supplementing 
the initial memory capacity of 512 
words with additional storage units 
up to a total capacity of 4096 words.

The engineering features of 
DYSEAC are directly related to its 
intended use as a data-processing 
center that can be located at vari
ous operating sites without particu
lar difficulty. The equipment is dis
tributed between two 40-foot trailer

(Continued on page 126)
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k UNION CITY

When you have an uniisual or difficult 
transformer application —when an 

ordinary transformer won’t solve the 
problem-call on KEYSTONE for 

complete engineering and production 
to meet your exact requirements.

KEYSTONE answers the needs of 
engineers and designers who have 

>pecial transformer problems —gives 
them a recognized and established 

source for dependable quality.

under the most rigid conditions 
throughout production — can be 

qualified for approval under MIL-T-27 
and other military and civilian 

specifications right in the plant, 
saving delay and costs.

KEYSTONE makes available special 
transformers of any type — 400 cycle, 

plate filament or bias, saturable reactors 
(magnetic amplifiers), instrument, 

precision matched, and many others — 
with operating characteristics suited 

to any unusual or difficult specifications.

KEYSTONE transformers are tested

harmonic distortion: 
mfg. In accordance with mil-t-27

ratio : 
balanced windings

PERFORMANCE AND OPERATING 
CHARACTERISTICS OF THIS TYPICAL 
KEYSTONE TRANSFORMER



ARBITRARY FUNCTION GENERATOR, type 
G-1A, can relate output to input by any 
predetermined function of form y f(x). Pro
duced by William Miller Instruments Co., 
325 N. Halstead Ave., Pasadena 8, Calif.

MINIATURE CRT for industrial applications 
has 5-in. face and overall length of 7 in. 
It may be read in bright day’ight. National 
Union Electric Corp., 405 Lexington Ave, 
New York 17, N.Y.

TV CAMERA CHAIN by Kalbfell Labs., Inc., 
P O. Box 1578, 1090 Morena Blvd, San 
Diego 10, Calif., uses economical 16 mm 
lenses. Accessories allow remote control of 
pan, tilt, lens iris and focus.

SUBMINIATURE SWITCH % in. su Brown
Hill wafer type has 1300 v. breakdown rat
ing. Rotor blades and stator contacts are 
solid silver alloy. R-F Electronics, Inc., «i 
NE 61 St., Miami, Fla.

WINDING MACHINES for making toroidal 
coils and variable transformers available 
through Rex Rheostat Co., 3 Foxhurst Rd, 
Baldwin, L.I., N.Y.

VARIABLE TRANSFORMERS by Superior 
Electric Co., Bristol, Conn., include "Power
stat” types 136 for 120 v., and 236 for 240 v. 
Also available in motor driven assemblies 
and ganged units-

TIME DELAY RELAY Model 13100 for air
borne equipment is 3 in. long, 1 in. diame
ter.. Weight ia under 3 oz. Delay is 125 to 
250 millisecs. Neomatic Inc., 9010 Bellanca 
Ave., Los Angeles 45, Calif.

CIRCUIT ANALYZER for testing aircraft 
electrical systems ha- been announced by 
DIT-MCO, Inc., 505 W 9 St., Kansas City, 
Mo. Model 200 automatically analyzes 200 
circuits in 20 seconds.

POWER SUPPLY Model 2 by Audio Prod
ucts Corp.. 2265 Westwood Blvd., Los An
geles 64, Calif., increases flexibility of firms 
modular system. Output is 300 v. de, 80 ma; 
—150 v. de, 15 ma; 6.3 v. ac, & a.

CRYSTAL PHOTOCELL Type CL-1 employs 
cadmium sulphide as light sensitive element. 
100 aa at 100 v. at 2 ft. candles. Light to dark 
current 60 db at 1 ft. candle. Clalrex Corp., 
50 W. 26 St., New York 10, N.Y.

DIFFERENTIAL REWIND “Gimmick” re
winds 16 mm and 35 mm film reel simul
taneously with uniform take-up. Unit is 
placed on rewind spindle S. O. S. Cinema 
Supply Corp., 602 W. 52 St., New York 19,

Survey of

New Products of the Month
Capsule summaries of latest electronic developments provide handy 
reference for engineers in the market for new equipment and components

DELAY LINES. Several designs added to its 
standard group, provides Neutronics Inc., 
2908 Nebraska Ave., Santa Monica. Calif , 
with a complete range of minature lumped 
constant delay lines in a standard imped
ance range from 25 to 3,000 ohms.

POWER RECTIFIERS. McColpin-Christie 
Corp., 3410 W. 67th St., Los Angeles 43, 
Calif., have announced a new line of "Sta- 
volt” de power rectifiers. No tubes, lamps, 
carbon piles, or varistors are employed. Ten 
standard 28 v production models with ca
pacities up to 1,000 amps.

TUBE SHIELDS, a new heat-dissipating 
series of subminiature units, announced by 
International Electronic Research Corp., 177 
W. Magnolia Blvd., Burbank, Calif., have 
no resonances when shaken at 10 G from 0 
to 2,000 cycles. Meet the conditions en
countered in missile applications.

"QUAD KARDS” in standard 2 in. square 
segments can be furnished by Methode Mix 
Corp., 2021 W Churchill St., Chicago 47, HL, 
with or without conductors printed to 
specification. Have standard hole punchings 
for tube sockets, transformers, and conduc
tors.

INTERFERENCE REDUCTION KITS by 
Hallett Mfg. Co., 1601. West Florence Ave. 
P.O Box 59, Inglewood, Calif., meet all 
military radio Interference specifications and 
fit the majority of commercial and auto
motive engines. Available for 4, 6, and 
cylinder engines.

DATA REDUCING DEVICE, Oscar F, de
signed by Benson-Lehner Corp., 2340 Saw- 
telle Blvd., Los Angeles, Calif., is a machine 
that enables the rapid semi-automatic read
ing of oscillagraphic and film records. Pro
vides a link between graphical information 
and high speed computers.

AIRCRAFT BATTERY ELIMINATOR, by 
Opad-Green Co., 71 Warren St., New York 
7, N.Y., tests and operates aircraft electrical 
and communication equipments. The Model 
K101F operates on 115 v ac, 60 CPS, single 
phase and provides a continuously variable 
output from 0 to 28 v de.

NOISE FIGURE METER, Model NFT, by 
Electronic Research Associates, Inc., P.O 
Box 29 Caldwell, N.J., accurately measures 
noise figures of transistors, transistor amp
lifiers, and related devices. Eliminates pres
ent manual step-by-step procedure.
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MAGNETIC RECORDING HEAD for audio 
and computing is available from Brush 
Electronics Co., 3405 Perkins Ave, Cleve
land 14, Ohio. Model BK-1500 series is in 
cast resin blocks of 1 to 14 channels.

VACUUM TUBE CURVES on 8V2 x 11 in. 
pads aid circuit design. Types made available 
recently are 5687, 5751, 5718. Others include 
12AU7, 6L6, and 6AQ5 Technical Pub. House. 
15-B Everett St., Cambridge 38, Mass.

TAPE REPRODUCER Model 814 CK for 
continuous automatic playing of 8 hours of 
prerecorded music from a single reel has 
been announced by MagnecoitL Inc., 225 
W. Ohio St., Chicago 10, DI.

ELECTRONIC GENERATOR Model 1425 de
livers 900 va from 80 to 135 v or 160 to 270 
v. Four ranges from 50 to 6000 CPS. Com
munication Measurements Lab., 350 Leland 
Ave., Plainfield. N.J.

DC POWER SUPPLY, Model PS-503, is cap
able of supplying 5,000 v de at 300 ga The 
transformer is hermetically sealed in an 
epoxy resin casting and operates on 30 KC. 
Ripple is less than 1% at full load. Measures 
4 x 2% x 5% in. Servo Corp, of America, 
20-20 Jericho Tpk. New Hyde Park, N.Y

MAGNETIC AMPLIFIER, “Stablevolt” Type 
A, utilizes no vacuum tubes or moving pa rts 
Features dual magnetic regulation, 6, 12 and 
28 v. models at up to 100 a. Magnetic Re
search Corp., 318 Kansas St., El Segundo, 
California.

WIRE WOUND RESISTORS, tvpes WWL 
and WWA, manufactured by Dale Products, 
Inc. Columbus, Neb., are now being encap
sulated for hermetic sealing. They are non- 
inductive, pi-wound on cores molded from 
the same material as the encapsulating resin.

SYNCHRONIZING GENERATOR, type 2204 
for monochrome, and the type 2203 color 
synchronizing generator, manufactured by 
Tel-Instrument Co., Inc., 728 Garden St, 
Carlstadt, N.J., deliver six outputs for sync, 
blanking, drive and linearity.

SIGNAL-GAIN GENERATOR, for UHF 
testing, has been made available by Grano > 
Products Inc., 36-17 20th Ave., Lon^ Island 
City 5 N.Y. Compact and light weight, this 
generator features continuous tuning over 
UHF band and gain control.

SYNCHROS, weighing 1.8 oz. and having 
a maximum overall length of 1.281 in., are 
available from Clifton Precision Products 
Co.. Inc.. Marple at Broadway, Clifton 
Heights, Pa. These size 10 synchros feature 
12 in. leads, with radial terminals or axial 
terminals.

ROTARY SWITCH, series No. 7551, manufac
tured by Ark-Les Switch Corp, 51 Water 
St.. Watertown 72, Mass., is rated at 3 a. and 
125 v. Applications include fans, drink mix
ers, ranges and other appliances requiring a 
rotary switch.

WIRE WOUND RESISTORS. Type EM, of 
the encapsulated miniature type, and Manu
factured In accordance with MIL-R-93 by 
the Brown Corp. Ltd., San Diego, Calif., are 
available in range from 10-30,000 ohms. 
Higher resistances on special order Avail
able from Electronics Div., Eastman Pacific 
Co. 2320 E. 8th St., Los Angeles 21, Calif.

SUB-MINIATURE RELAY, designated Class 
33, is manufactured by Magnecraft Electric 
Co., 1442 E W. Van Buren St, Chicago 7. DI. 
Open type model with DPDT contacts is 
1 11/32 in. long, 11/16 in. wide and 1 in. 
high. Furnished for voltages up to 110 vdc 
and 6 contact arms per stack.

FREQUENCY TIME COUNTER. Model 3149. 
is designed for making direct frequency 
measurements, up to 150 KC and time me.is- 
urements under field conditions with labora
tory accuracy. Features gold-plated switch 
contacts and turret-lug mounted compo
nents. Potter Instr. Co., Inc., 115 Cutter Mill 
Rd., Great Neck, N.Y.
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HI-VOLTAGE SWITCH, a high-vacuum 
type, developed for switching purpose« In 
ac pulse systems and radar. Designated part 
#NVS-300, it is a normally closed, single 
pole, double throw high voltage device. 
Naer Corp. 2301 S. Purdue Ave., W. Los 
Angeles.

VECTOR IMPEDANCE BRIDGE manufac
tured by Republic Engineering Co., Inc., 
Beltsville, Md., reads impedance din-ctly in 
magnitude and phase angle. Tolerances are 
held to 1%, except resistance measurements 
to

COAX STRIPPER AND CUTTER, in two 
-izes. the #400 for RG8-U, and the #300 for 
RG59-U and smaller sizes, is manufactured 
by K Miller Tool & Mfg. Co., Inc. 6 Cass 
St, Springfield 4, Mass, and marketed di
rectly by them to industry.
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Rig Savings Ahead

For full information concerning 
these or other Sylvania parts, or special 
quality components engineered to your 
own specifications, write to Dept. 4A- 
4408, Sylvania today.

* SYLVANIA
Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y.

In Canada-. Sylvania Electric (Canada) Ltd., University Tower Building, St. Catherine Street, Montreal, P. Q.

LIGHTING • RADIO - ELECTRONICS • TELEVISION

2 New SYLVANIA SOCKETS save 
Assembly Time... Cut Costs 
...Improve Performance!
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New Sylvania 7-pin Miniature Printed-circuit Sockets. Con
tacts and center shield are shaped so that sockets can be 
stacked one upon another for automatic feeding and assembly. 
Small slots are used on the circuit board to receive the contacts, 
resulting in stronger chassis construction. Only one socket assembly 
need be stocked since terminals can be interconnected by printing 

the circuit on the chassis board rather than using a metallic con
nector on the socket itself.

Insulator is molded of general-purpose or low-loss phenolic. Con
tacts are brass or phosphor bronze, plated to suit your specification. 
Supplied with or without center shield. Now available in 7-pin 
construction with 9-pin miniature and other types to follow. Tube 
Shield Ground Strap can also be furnished.

& New Sylvania Solderless-type Sockets 
for wire-wrapped connections are now 

being made in all 7 and 9-pin miniature sizes. 
Contacts are shaped to provide reliable con
nections with the use of present wire-wrap- 
ping tools.

See the full story of Sylvania's Fabri
cating Services in Sweet's Catalog — 
Product Design File. Look for lb 

sy
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Floor plan and booth locations in Pan-Pacific Auditorium and adjoining annex

WESCON 1954 (Continued)
American Aviation, and R C Howard. 
Bell Tel. Labs.

“Automatic Iteration on an Electronic Ana
log Computer”—L. B Wadel, Chance- 
Vought Aircraft.

“A Logarithmic Voltage Quantizer” by E. M. 
Glaser and H. Blasbalg, John Hopkins 
Univ

TELEMETERING APPLIED TO AIRCRAFT
“A Phase Compensated Data Processing Sys

tem for Piloted Aircraft”—H. E. Seibert, 
Convair.

A Complete Telemeteiing System for the 
Flight Testing of Piloted Aircraft”—M L 
Van Doren, Douglas Aircraft.

Versatile Automatic Data Separation 
Equipment for Pulse Multiplex Telemeter
ing Systems”—I. P. Magasiny, Raymond 
Rosen Eng. Prod.

RECENT DEVELOPMENTS IN PARTS
“The User Looks At The Component Parts 

Problem”—A. M Okun, Bell Aircraft.
"Packaging of Component Parts for High 

Intensity Vibration Environments”—M. G 
Comuntzis, Jet Propulsion Lab.

A Sensitive Nonmagnetic Relay”—Mullen
bach Electrical Mfg. Co.

Temperature Stabilization of Transistor 
Amplifiers”—R. B Hurley, Convair.

"Reliable Electronics Through Protective 
Coating Techniques”—E. R. Gamson and 
A. Henesian, Stanford Research Inst.

COMPUTERS
“Transistor Flip-Fl ips for High-Speed Digital 

Computers”—E. U. Cohler, MIT.
“Computer-Programmed Preventive Main 

tenance for Internal Memory Sections of 
the E.R.A. 1103”—S R. Gray, Engineering 
Research Associates Div., Remington Rand.

CIRCUIT DESIGN
“The Transistor Emitter-Coupled Amplifier” 

—D. W. Slaughter, Cal. Tech. Jet Propul
sion Lab.

“Wideband Frequency Discriminators for 
AFC Systems”—L. S. Stokes, Hughes 
Aircraft & L. Mautner, ESC.

“A Transist ¿rized Recorder for Transporta 
tion Shock & Vibration Studies”—R I.
Anderson, Electronic Eng Co. of Cal.

“Measurements of a Series of Discrete Val-

TELEMETERING THEORY

“Interpretation of Sequential Samples from 
Commutated Data”- -L. L. Rauch. Univ, of 
Mich.

“Fuquency Response a» a Function of Sam
pling Rates in Time Multiplexed Systems" 
—L Katz, Woburn, Eng.

“Are Engineers People?”—A. M Zarem, 
Stanford Research Inst.

“Some Factors Related to Management of an 
Applied Research Project —H. lams. 
Hughes Aircraft.

“More Engineering per Dollar”—B. Demp
ster, Electronic Enguieering Co

“Quality in Production”—R. Weller, Naval 
Air Missile Test Center.
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COMPUTERS
“Efficient Linkage oi Graphical Data and 

Digital Computers”—E. D. Lucas, Jr., 
Benson-Lehner.

“An Input-Output System for a Digital Con
trol Computer”—L. P. Retzinger, Libra- 
scope.

VEHICULAR COMMUNICATIONS
“Effect of Front End Receiver Design on 

Overall Receiver Performance, and Re
sulting Systems Performance”—A. C. 
Manke. General Electric.

BROADCAST AND TV RECEIVERS
"Amplitude and Phase Compensation in 

Color Television Receivers”—E. L. Mich- 
ales, Packard-Bell.

“The Planning and Performance of a Com
pletely Integrated Source of Television 
Signals from Film"—A. D. Emurian, 
Philco.

(Continued on page 118)

EXHIBITORS and their BOOTH NUMBERS
Abbott Instrument 8 Engineering Co 
Ace Engineering A Machine Co. . 
Advanc* Electric A Relay Co........... . 
Aerovox Corporation . 
Air Associates, Inc.................................. 
Air-Marine Motors, Inc.........................  
Aircraft-Marine Products, Inc. 
Airpax Products Co. .. . .....................  
Airtron, Inc....................................... - ...
Allied Chemical & Dye Corp. 
Altec Lansing Corporation 
American Electric Motors, Inc. 
American Lava Corporation 
American Microphone Co  
American Phenolic Corp  
Ampex Corporation . . . .
Andrew Corporation  
Harry Appleton Co., Inc. . .
L. H. Applcman 
Applied Science Corp, of Princeton 
Arco Electronics, Inc  
Aremac Associates .
Arga Div., Beckman Instruments, Inc. 
The Arnold Engineering Co. . 
Assembly Products, Inc. . 
Audio Devices, Inc......................  
Audio Products Corporation 
Automatic Electric Sales Corp, 
Avery Adhesive Label Corp
Bal Iantine Laboratories, Inc
Barron-Jur Company
Barry Corporation
Herb Becker Company
Belden Manufacturing Co

«

206-207 
............760 
............308

546-547 
.... 1218 
............639

444-445 
. -.750 

............463
1201 

550-551 
. .265

............245 
........... 326 

523-524
112

. 532 
............667 
............742 

M7 
........... 816 
............630 

1114 
320-321 
....233 
....409 

138 
345

Bendix Aviation Corp. 
Computer Division....................................
Eclipse-Pioneer Division .............................. 
Pacific Division .............................................  
Radio Division................................................ 
Red Bank Division ....................................... 
Scintilla Division .........................................

Bennett Products Mfg. Ca..............................
Benson-Lehner Corp ..................................  
Berkeley Scientific Corp..............................

Div. of Beckman Instruments 
Jack Berman Company....................................  
Beta Electric Corp. ............................ .
Bird Electronic Corp. .......................................  
Bliley Electric Company .
Bodnar Industries, Inc........... ...............  .
Boesch Manufacturing Co., Inr 
Bogue Electric Manufacturing Co. 
Bomac Laboratories, Inc................................ 
Boonton Radio Corporation ..........................
Bourns Laboratories Instrument Sales Coip 
Browning Laboratories. Inc. .
Brubaker Manufacturing Co.. Inc . 
Brush Electronics Company 
Burgess Battery Co................., 
Burlington Instrument Co. 
Burnell A Company . 
Burroughs Corporation 
Bussmann Manufacturing Co 
Calidyne Company 
California Computer Products 
Cal-Tronics Corporation 
Cambridge Thermionic Corp

745-746 
711-712 
719-720 
743-744

.716-717 
650-651 
...606 
722-723
243-244

502-503 
........ 363
........ 510
.........158

1211
. ..702

.........110
461-462 
507-508

.... 640 
...1301

........ 123
.330

...128
. ..115 

427A 
1303

(Continued on page 119



RITEOHM
completely encapsulated

type 85 and 86

Resistance wire 
welded to ter
minals insures 
perfect con
nections.

Bobbin is com
pletely encap
sulated — ends 
and even cen
ter hole.

OHMITE MANUFACTURING COMPANY, 3662 Howard Street, Skokie, Illinois (Suburb if Chi»«.)

Now ... a new Ohmite encapsulated, wire* 
wound, precision resistor, designed to 
provide absolute stability. W mding is 
protected against moisture or mechanical 
damage by a rigid steatite bobbin encapsulated 
in Ohmite-compounded, special resin. Resist
ance wire w welded to terminals. Axial-lead 
and lug types, in sizes from % to 1 watt 
(125° C ambient) in a wide range of resistance 
values. Tolerances to ± 0.1%.

Exceeds

Rigid steatite 
bobbin keepsOhmite-compounded, 

specia1 resin encloses 
all parts Its coeffi 
cient of expansion 
closely matches that 
of bobbin, wire, ond 
terminals.



(Continued from page 116)

CO-AXIAL
CABLE Weinberg, Hughes

CONNECTORS

BNC and BMC High Voltage

Aircraft’ W. Church and C. L. Green-
slit, Bendix Radio

WESI
Guarraera and J. Fisch, ReevesJoints'

Hall.

CRYSTAL HOLDERS

Johnson,

Devices for Use with Tail-Cap
L. Tanner, Stan-Antennas

TEST JACKS
CABLE ASSEMBLIES
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ford Research Inst.
'Cooling Requirement Charts for Electronic 
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WESCON Program

axial-Line Rotary Joints'

System”- 
sons Co. 

Isolating 
Aircraft

Consultant.
"Rotating Machine Power Supplies for Air

borne Applications”—A. A. Hagedorn. 
Hughes Aircraft.
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‘Frequency Memory in Multiple-Mode Os
cillators”—W. A Edson, Stanford Univ.
‘A Mathematical Analysis of a Series Cir

cuit Containing Periodically Varying Re. 
sistance"—L. A. Pipes, Univ, of Calif and 
U S Naval Ordnance Test Station.

"Analytical Determination of Response of 
Certain Time-Varying Linear feedback 
Systems”—W. E. Mathews, Hughes Air
craft.

"An Optimized Cross-Correlation Type 
Tracking Filter for Missile Instruments

__ T. Tfoint DalnVi TUT Parennc

118 For product information, uto inquiry card on last page,

Sperry Gyroscope.
"Theory and Design of a High Power Di- 

plexing Filter”—F. S. Cole. Sperry Gyro
scope

U. of Cal. .
‘Non-Reciprocal Loss for Traveling-Wave

Tubes”—J. S. Cook, Bell Labs. — 
’A UHF Backward-Wave Oscillator —R * 

Grow and D. A. Watkins, StanfordI U- 
•Rippled-Wall and Rippled-Stream Ampli

fiers”—C. K. Birdsall, Hughes Aircraft

SEMICOND

“Junctior 
tions”—

"P-N-I-P 
Bell Li 

"Junctior 
Anders 

"Temperi 
Characi 
sion La

“Noise C 
Transis

AUDIO
“Recent 

Commi

ELECTRON
Transit

INFORMA', 
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Multipl
Statisti«
C. McC 

"Design
Circuits 
forma.
Signals' 
Tech. 
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Noise . 

“Noise in
son. Hi

'Some Advances in Color Television Re
ceivers”—A, V. Loughren, Hazeltine.

"A Color Camera for the NTSC System”— 
R. J. Stahl, Color Television, Inc

"Improved Performance in Vidican ’’amer» 
Systems”—J. P. Day, Kalbfell Labs.

'A Method for Determining the Q and 
Selectivity of Low-Loss Parallel R sonant 
f’i'WMiifc**_C* Qlrnr Aniline

AIRBORNE ELECTRONIC 

“PARAN—A Precision Automatic Rani

MICROWAVE THEORY AND TECHNIQUES 

“Design of Broadband Waveguide Rotary

MICROWAVE THEORY AND TECHNIQUES
■'Microstrip—A Printed Microwave Trans

mission System”—H. F. Engelmann, Fed
eral Telecommunication Labs
“Precision Microwave Measurements ol 

Waveguide Voltage Standing Wave Ra
tios”—I. N. Anderson, Airtron.

AIRBORNE ELECTRONICS
"Simplified Aircraft Response Functions”— 

R. F. Drenick and R B. Headley, RCA.
"A Servo Mechanism Approach to the Prob

lem of Communication for Aircraft Con
trol”—S. J. O’Neil, Air Force Cambridge 
Research Center.

“Cumulative Probability of Radar Detection" 
—L. Rider, T. Rooney and B. Rudwick, 
General Electric.

“A Thunderstorm Avoidance Radar for Civil

ULTRASONIC ENGINEERING
“Ultrasonic Cleaning of Miniature Devices"

--Q. C. McKenna, McKenna Labi- 
"Composite Piezoelectric Resonators”—W G

Cady, Cal. Tech.

r PULSE CONNECTORS
' ADAPTERS (cable to ripd line)

TERMINATIONS j
COUPLINGS j

ELECTROH TUBES
“Some Recent Improvements to the Design 

of Power Amp tier Klystron's”—D “ 
Preist, Eltel-McCullniigh

"Space Charge Waves in Crossed Electric 
and Magnetic Fields”—S S Solomon.

Camlet Fa 
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Allen 0. < 
Cargo Pad 
Carruth- it 
Cardodl R 
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Control Pr< 
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Coming Gl 
I. W Crai 
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Cubit Cor, 
Doge Elect 
Dole Prodi 
("t Dnvon 
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Gooige Da

Alt Air 
Diamond I 
Digital Ins 
Doelcom C

VEHICULAR COMMUNICATIONS
“Some Basic Considerations in Selective Sig

naling Systems”—T. W. Sanders, Sanden 
and Sanders Electronic Engineering.

"Integration of Mobile VHF with Microwave 
Radio Solves Vexing Problems”—J. R 
Neubauer, RCA.

Panel Discussion: “Communication Fre
quency Allocations”—moderated by Com
missioner E. M. Webster, FCC.

SYSTEMS ANALYSIS
Session Chairman 

Aircraft.

MANUFACTURINGDIAMOND

For STANDARD or CUSTOM-BUILT R. F 
or Pulse Connectors

Diamond manufactures 
a broad line 

of high quality 
connectors, including . . j
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....301 
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....127 
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....137 
...900C 
...529 
228-229 
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....903
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266-267 
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... 754 
... 539 
...4278 
...1205
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INFORM A'ON THEORY
• On th® Modulation Levels in a Frequency 

Multiplexed Communication System by 
Statistical Methods”—R. L. Brock and R. 
C. McCarty, Boeing

‘‘Design and Performance of Phase-Lock 
Circuits Capable of Near-Optimum Per
formance Over a Wide Range of Input 
Signals”—R. Jaffe and E. Rechtin, Cal.

Response of Linear Systems to 
Noise Inputs”—J. Heilfron, U. of Cal.

•‘Noise in Driven Systems”—J. M Richard
son, Hughes Aircraft.

SEMICONDUCTORS
“Junction Diodes—Features and Applica

tions"—F Finnegan, Raytheon.
“P-N-I-P Junction Triodes”—J. M Early, 

Bell Labs-
"Junction Devices for Switching”—A. E. 

Anderson, Bell Labs.
"Temperature Stabilization of Transistor 

Characteristics”—S. Sherr, General Preci
sion Lab.

“Noise Considerations for P-N-P Junction 
Transistors”—J. W. Englund, RCA-

NOTE: At press time, several papers are yet 
to be announced.

electron devices
"Transistore for High Power Applications” 

—J. S. Saby, General Electric.
"Recent Developments in Power Transistors” 

—H. T. Mooers, Minneapolis-Honeywell.
"Recent Developments in Silicon Fusion 

Transistors”—R. A. Gudmundsen, A 
Wannlund, W. Waters and W. Wright, 
Hugher. Aircraft.

"Recent Reliability Tests on Semiconductor 
Devices' —W. J. Pietnol, Bell Labs

"Reliability of Quality Produced Transistors 
in Low Power Audio Applications”—F. M 
Dukat, Raytheon.

Camloc Fattener Corporation................ 
Cannon Electric Company .......................  
Cured Corporation ..................................
Allen 0 Cardwell Mfg. Co..................... 
Gorge Packers, Inc....................................... 
Canulhrri * Fernandex, Inc................... 
CanteAi Research Laboraory . 
Cmlsi Motor Company ...........................  
Cascade Research Corporation.............. 
CM—Hytron Div. CBS, inc........................  
CEL Instruments, Inc....................................

(Sub of Consolidated Eng. Corp.l 
Centralab Div................................................

Div. Glove-Union. Inc. 
Century Geophysical Corp.........................  
Chicago Standard Transformer Corp. .. 
Cinch Manufacturing Corp.........................

Howard B. Jones Div. 
Cinema Engineering Co.............................. 
Clarostat Manufacturing Co.....................  
Clary Multiplier Corp..................................  
□ear Beam Antenna Corp........................  
Irv M Cochrane Co....................................  
Ceil Winding Equipment Co. ................  
Collins Radio Company............................ 
Coleman Engineering Co , Inr.............. 
Color Television, Inc................................ 
Communication Accessories Co...............  
Communication Products Co., Inc. .... 
Candenier Products Co.............................. 
Connecticut Telephone & Electric Corp. 
Conroe, Inc............................. ...
Conrod, Inc  
Consolidated Vacuum Corp, . .
I L. Constantin * Co  
Central Products, Inc. . .
Cornell Dubilier Electric Corp.................. 
» U!n8 Works ..............................  
’• w. Cramer Co., Inc............................... 
Crucible Steel Co. of America . ... 
Cubic Corporation ... .................................  
Doge Electronics Corp................................ 
Dole Products, Inc..................................... 
Ths Davon Company ................................ 
*e Davidson A Associates..................  
George Davis Sales Co....................  
?* air Amscu Corporation ................ 
Diamond Mfg. Corp, ...........................  
Digilal Instrument Co., Inc. ...
Doe'com Corporation ..............................

AUDIO
-Recent Developments in Industrial and 

Community Noise Control Problems” 
_D B. Callaway. District Industrial 
Sound Control.

"The ‘Lipstik’ Miniature Condenser Micro
phone System”—J. K. Hilliard and J. J. 
Noble, Altec Lansing.

“Progress Report on Magnetic Recording”— 
W- T. Selsted, Ampex.

' DIC -6113 — DUPLEXER ASSEMBLY
This is a typical custom made waveguide 

component, demonstrating Diamond’s ability 
to manufacture accurately to customer’s 
specifications.
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7 North Avenue, Wakefield, Mass.

Illustrated above are a few of the many DICO designed and 
manufactured microwave components, produced under 
highest quality-control standards. For more complete infor
mation on DICO microwave components and test equipment 
send for catalog 953.

For STANDARD or CUSTOM-BUILT co-axial line and wave 
guide COMPONENTS and TEST EQUIPMENT, select..



Stone’s Accurate 
Fabrication,

Ability to 
handle the 

tough ones..

WESCON Exhibitors
(Continued from page 119)

The Robert Dollar Co...............................
Donner Scientific Company ................
Dressen-Barnes Corporation 
Allen B. DuMont Laboratories, Inc. .
Duncan-Rohne & Co..................................
Ealy A Hastings ...................................
EBY Sales Co. of New York..............
Jackson Edwards A Co.........................
Eitel-McCullough, Inc.............................
Elastic Stop Nut Corp, of America .
Elco Corporation ..................................
Electra Manufacturing Co.....................
Electro-Data Corporation ..................
Electro-Measurements, Inc....................

007
..............737 

.567-561 
536-537

Electro-Mechanical Specialties Co., Inc. 
Electro-Pulse, Inc................................................
Electronic 
Electronic 
Electronic 
Electronic 
Electronic

Associates, Inc.........................
Engineering Associates, Ltd.
Engineering Co. of Calif. ..
Products Corp............................
Specialty Co..............................

■■•700G 
■002 

.120» 
....... 260 
.150-151 

■ - - 70« 
....... 542 
....... 530 
....1214

...560 
....... 165 
....... Ml 
....... 253
... 254 
459-460

...120» 
6Î»

Small diameter spiral wound paper tube manufacturing is an 
exacting business. There are many points along the way where 
a minor misstep may ruin the entire job.

Naturally, some jobs are tougher than others.

Stone has the ability to handle the toughest jobs with speed and 
economy. Reason: long experience and large volume.

Hi-dielectric strength and close tolerances are important features 
of Stone tubes of kraft, fish paper, and plastic films.

Low moisture absorption and good dimensional stability qualities 
are pointed up in Stonized, our phenolic impregnated spiral tube.

We would like to have one of our conveniently located repre
sentatives call on you. Write or phone us today.

StonePAPER TUBE CO
AFFILIATED WITH

STONIZED PRODUCTS CO. INC.
$00-922 Franklin Street, N.E., Washington 17, D. C.

Elgin Metalformers Corp......................... 
Frank A. Emmet Co.................................  
Empire Devices Products Corp.............  
Endevco Corporation ...........................  
Enright Engineering Co..........................  
Erie Resistor Corporation....................  
Essex Wire Corporation ....................

R-B-M Div. 
Fairchild Camera A Instrument Corp.

Potentiometer Div. 
Federal Telephone A Radio Co...........  
Felts Corp..................................................

Microdot Div. 
Fenton Company . ..............................  
Filtron Company, Inc.............................. 
T. R. Finn A Company, Inc.................. 
F-R Machine Works, Inc......................  
Furane Plastics, Inc................................ 
Futile Corporation ................................  
Gabriel Co., Electronics Div................ 
The Gamewell Company ..................  
Garrard Sales Corporation ................  
Gates Radio Company.........................  
General Ceramics A Steatite Corp. 
General Electric Company

Apparatus Sales Division ........................... 811412
Electronics Division .........................................616-617

General Radio Company ..................................251-252
Genisco, Incorporated .................................... 663-664
Gertsch Products, Inc...........................................511-512
M. B. Gilbert Co., Inc. ........................................... 642
Girard-Hopkins ...........................................................424
Glass Solder Engineering ...................................... 730
Globe Industries, Inc............................................ 264
Goodyear Aircrafl Corp. .............................. 1117-1111
Gonset Company .......................................................161
Gramer Transformer Corp.........................................1203
Graphik Circuits, Inc..................................................709
Gremar Manufacturing Co., Inc.............................721
The Gudemnn Company .........................................404
Hammarlund Manufacturing Co............................. 504
W. S. Harmon Company .........................................74»
Heinemann Electric Co............................................... 166
Heli pot Corporation 246-247
Hermetic Seal Products Co........................................ 90S
Carl W Herrmann .................................................. 105
Hetherington, Inc...........................................................201 I
Hewlett-Packard Co................................................ 552-553 I
Hickok Electrical Instrument Co..............................IW I
Hi-G Inc...........................................................................I«« 1
J. T. Hill Sales Co...................................................... 5«
Hoffman Radio Corporation ............................. 118-11» 1
Huggins Laboratories, Inc..........................................505 i
Hughes Aircraft Company............................... 564-565 I
Hycon Manufacturing Company ........................... 160 I
Hycor Company, Inc.................................   901 j
I E Manufacturing Co....................................... "J I
Indiana Steel Products Co.................................... I
Induction Motors Corporation ... • 655* 1
Industrial Laboratories Publishing Company 11’3 
Institute of Radio Engineers ...............................
Instruments Publishing Co................................. ■ •
Insulation A Wires, Inc.................................. om
International Electronic Research Corporation . .90» 
International Rectifier Corp..................................  
International Resistance Co............................ ••••'"
Iron Fireman Manufacturing Co...........................
Jennings Radio Manufacturing Corp................... **
Kaar Engineering Corporation........................■■ ■**
Karp Metal Products Co............................................ J42

562-563
...752

. 223-224 
105-106
...715 

.467-461
....44’

.. 241-242 
....703

"... 654
.. -464

....... 317
...no-”7 

...632
. 713-714 

...■’°5

...■346 
....’6»

....S6’
■“....6”

1101-110» 
......... 162 
......... 623

■ 334 
........1217 
......... 544 
.... 52»

9000-9004
1207

«h 
428-429 
...mi 
...1105 

7000 
....620

.643 
...1104 
.. .114 
...111»

...35»

505

Kay Electric Company...............................
KAY-LAB (Kalbfell laboratories, Inc.) 
Kearfott Company, Inc.................................  
Kepco Laboratories ......................................  
Ketay Manufacturing Corp..........................  
Kings Electronics Co., Inc..........................
Kittleson Company ......................................  
The James Knights Co................................
W. Bert Knight Co........................................  
Krengel Manufacturing Co., Inc. . 
Kulku Electric Mfg. Co., Inc...................... 
Laboratory for Electronics, Inc. . . 
Lambda-Pacific Engineering, Inc. . • 
James B. Lansing Sound, Inc................■ 
Harry A. Lasure Company......................  
Lavoie Laboratories, Inc............................. 
Leach Corporation.........................................
G. H. Leland, Inc..........................................  
Lenkurt Electric Co., Inc..............................  
Lenz Electric Manufacturing Co. 
Librascope, Inc......................................... •
Litton Industries ...........................................

S«« Us
•renie ! 
in Los

Sh< 
Ar
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rlood conditions...

and pressure can’t affect 
this lock-ring’s grip-

HERMETIC’S new lork-ring for mounting hermetkally sealed headers 
gives maximum mediankal seturity at lower tost!
A simple hole is all you need to mount 
this vac-tite* glass-metal bonded header. 
Hermetic’s new lock-ring design assures me
chanical security without requiring shaped re
cesses. The ring will hold against internal 
pressures far in excess of any which can be 
encountered in service, and all the advantages 
and flexibility of round headers are retained.

Stripping and re-use of headers is facilitated 
by the lock-ring and by the intrinsic nature of 
the vac-tite* seal.
In co-operation with the Armed Services, Her
metic has developed a variety of other header 
and plug types which do not depend on solder 
alone for mechanical security of headers.

•VAC-TITE is HERMETIC’s new, vacuum-proof, compression-construction, glass to metal seal. In 
addition to special shapes, many standard sizes such as .800 O.D. and .900 O.D. multi-terminal 
headers and a large variety of individual terminals ore available in VAC-TITE Compression Seals.

Write to Hermetic for assistance and samples to meet your problems.

h» U* 
Ironic 
in Los

o» the Western Elec- 
Shew and Convention 
Angeles — Booth 905. Hermetic Seal Products Co

33 South Sixth St., Newark 7, New Jersey

IRSI FOREMOST IN MINIATURIZATIONA N D
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5*’
626

621-621
359-340 

Ui
735

634
361
102

525-526
219
132
157
625
212
323

337-331
104

14**
714

latest fact-niled Reeves-Hoff

& ELECTRONIC INDUSTRIES

a fubtidiary of Claud» Neon, Inc

CHERRY AND NORTH STREETS
CARLISLE, PENNSYLVANIA

4SI
*35
755
117
4*1

'3051
74?

H12
321
453
445

236-237

W
232

1220
45*
7?3
KJ

Marshank Sales Co.

Inc.

J. W. Miller Co.

Milwaukee Transformer Co.

Newcomb Audie Product* Co.

Potter Instrument Co. Inc.
Premier Metal Product* Co.

Ram Electronic*

The Rex Corporation 
Al J. Riss!

Raymond Rosen Engineering 
Product*, Inc.

Sanborn Company 
San Fernando Electric Mfg Co.

cow

(Continued from page 129)

Lowell Manufacturing Co. 
Lynn Electronic Research Co. 
McColpin-Christie Corporation 
McCoy Electronic* Co.
McGraw-Hill Publishing Co., Inc 
McKenna Laboratories
Machlett Laboratories, Inc
Magnavox Company 
Magnecord, Inc. 
Magnecraft Electric Co. 
Magnetic Research Corporation
Magnetic*, Inc 
D E. Makepeace Co. Div.

Union Plate & Wire Co.
P. R. Mallory & Co., Inc. 
Marion Electrical Instrument Co.
J. W. Marsh Company
G. S. Marshall Co. 430-431
Master Mobile Mounts, Inc.
Meridian Metalcraft 
Merit Coil A Transformer Corp.
Claude Michael Agency
Midland Manufacturing Company 
Midwestern Geophysical Lab.
Gerald B. Miller Co.

William Miller Instrument*, Inc.
Milter Dial A Name Plate Co.

Minneapolis-Honeywell Regulator Co.
Mission-Western Engineer*, Inc.
Monitor Product* Co.
F. L. Moseley Co.
Mosley Electronic* Inc.
G. E. Moxon Sale*
Mycalex Corporation of America 
Nassau Research and Development

Associates, Inc.
National Carbon Co

Div., Union Carbide A Carbon Corp.
National Company, Inc.
National Electric Product* Corp.
Neely Enterprise*
Neomatic, Inc.

New Herme* Engraving
Machine Corporation 

New London Instrument Co.
The J. M. Ney Co.
North American Instrument*, Inc.
North Electric Manufacturing Co. 
North Shore Research Corp.
Northwest Lead Company 
N.R.K. Manufacturing

A Engineering Co. 
Oak Manufacturing Co. 
Offner Electronic*, Inc.
Ohmite Manufacturing Co.
Optical Coating Laboratory, Inc. 
Oregon Electronic* Mfg. Co
John Oster Manufacturing Co. 
Lee H. Owen* Company
Panoramic Radio Product*, Inc.
The Ralph M. Parton* Co.
PCA Electronic*, Inc.
Penta laboratories, Inc.
Perkin Engineering Corp. 
Perlmuth-Colman A Associates
Permoflux Corporation 
Phaostron Company 
Phillip* Control Corporation
Photo Chemical Products

of California, Inc
Photocircuit* Corporation 
Photocon Research Products
Plastic Capacitors, Inc.
Pioneer Electronic* Corporation 
Polarad Electronic* Corporation
Polytechnic Research A

Development Co., Inc.
Potter A Brumfield

wlifá^dojj
for your free copy of the

man Crystal Unit Brochure.

mm Pretto Recording Corporation 
Pyramid Electric Company
Radell Corporation
Radio Corporation of America 

Engineering Product* Dept. 
Tube Department

Radio Magazine*, Inc.
Radio Receptor Co., Inc
Radio A Television New*

Raytheon Manufacturing Co 
Rea Magnet Wire Co., Inc. 
Reed and Reese, Inc.
Reeve* Instrument Corp.
Reeve* Soundcraft Corp. 
Remler Company, Ltd 
Resin Induitrie*

E. V. Robert* A Associates
Robinson Aviation, Inc.
Rohn Manufacturing Co

Rotron Manufacturing Co. 
Rutherford Electronic* Co.
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know-how
PLUS

right now

It’s th^se “extras” that save you time and dollars!

TELE-TECH & ELECTRONIC INDUSTRIES For product information, vie inquiry card on last pag>-August 1954

Los Angeles Office 
San Francisco Office 
Sacramento Office 
San Diego Office 
Albuquerque Office 
Phoenix Office

Or putting it another way, you get more than high-quality 
electronic equipment from Neely.

WE 3-9201
WA 1-2361
GI2-8901

AC 3-8106
5-5586

AL 2-5290

Exclusive factory representative for: BIRD ELECTRONIC CORP.; BOONTON RADIO 
CORP.; ELECTRO-MEASUREMENTS, INC.; GERTSCH PRODUCTS, INC.; HEWLETT-PACKARD CO ; 
KAY-LAB; LIBRASCOPE, INC.; SENSITIVE RESEARCH INSTRUMENT CORP.; SIERRA ELEC
TRONIC CORP.; TEKTRONIX, INC.; and VARIAN ASSOCIATES... in CALIFORNIA, ARIZONA 
NEVADA, and NEW MEXICO.

NEELY ENTERPRISES Electronic Manufacturen Representativen
7422 MELROSE AVENUE • LOS ANGELES 46 • CALIFORNIA

You get expert help with your specific instrumentation problems— 
whether they concern application or operation—from 
highly-trained Neely Field Engineers. You get doorstep 
demonstrations of the very latest electronic instruments—brought 
by Neely’s exclusive, fully-equipped MOBILE LAB which 
constantly crisscrosses California, Arizona, Nevada, and New 
Mexico. And you get swift service, from one of six conveniently 
located Neely offices.
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LOOK LIKE THIS
657B

3 ì 0-311

AGSCMBlw

125-126

318-319

756-757MADE LIKE THIS

■OIAL

SHCCK MOUNT

249-250

SINGLE CONTACT. 1110DOUBLE CONTACT

■CONTACT DETAILS

1«»

1210

CUSHION JEWEL ASSEMBLY-

'HQH VWE

893-804
-SHOCK MOUNT

1221-1222

1215
U. 5 Engineering Co. (USECO)

SCHEMATIC

734-235

407-4C8

657A 
103

• 3-T-140 
335-336

809-810 
367-368

740-741
423-424
239-240

11064
90CF 

457-458 
333-334

11068-1107 
. 558-559
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Naval Ordnance laborat ry 
Slates Radium Corporation 
States Time Corporation 
Transformer Co. . 
Corporation

124 For product Information, use inquiry card on last page

United 
United 
United 
Unitek

556-557
-13O5A

1304 
1704-1205

DO THIS:—
These two instruments will meet the physical dimensions—and environ
mental limits of shock—vibration—temperature—humidity—of similar 
specification relays and meters. Samples are being tested for compliance. 
Prospective users can have a list of deviations.
Meter-relays are indicating meters with built-in relay contacts. One contact 
is carried on the moving pointer. The other is carried on a semifixed pointer. 
When the two pointers meet the contacts close and lock. Locking coil is 
wound directly over moving coiL Reset can be manual or automatic. It con
sists of opening locking circuit Spring action in contacts kicks them apart 
forcefully. There are no pushers nor solenoids inside meter case.
Usual meter ranges can be supplied from 0-20 Ua. to 0-50 A., or, 0-5 Mv. 
to 0-500 V. All ranges can be supplied either AC or DC except low milli
volts (under 0-250 Mv). These come only in DC because of limitations of 
instrument rectifiers. Higher voltage or current ranges are made with ex
ternal multipliers.
Contact setting is adjustable from front to any point on scale arc. Or, it 
may be preset at any fixed point. Contact arrangements are (1) single high 
(2) single low (3) double, high and low. When used only as relays they 
can be made to operate on as little as 0.2 microamperes (3000 ohms) or 
0.05 millivolts (20 ohms).
Bulletin 112 shows 11 circuits and lists components and specifications for 
meter-relays. Write or phone Bradley Thompson, Assembly Products. Inc., 
P. O. Box 191, Chagrin Falls 21, Ohio, telephone CHagrin Falls 7-7374.

Van Cleef Bro*., Int 
Van Groot Co.........................................
Varian Associate*
Vector Electronic Co 
Vectron, Inc..........................................
Vidoreen Instrument Co
Victory Engineering Corp..................
Viking Electric ....................... .............
Vitramon, tnc. ... ..................................
V-M Corporation ................................
Waldes, Kohinoor, Inc.
The Walkirl Company 
Don C. Wallace &

William H. Wallace .....................
Waisco Electronic* Corp. . 
Ward Leonard Electric Co. ..
Ward-Products Corporation, 

Division of The Gabriel Co. . .
Waters Manufacturing, Inc. 
Waveline, Inc........................................
Weightman & Associate* ................
Western Control Equipment Co 
Western Electronic* New* .
Western Lithograph Co.....................
Westinghouse Electric Corp.
Weston Electrical Inslrumenl Cerp 
S. S. White Dental Mfg. Co.
Wiancko Engineering Co. 
Winchester Electronics, Inc 
Ash M Wood Co.
Wright Engineering Co 
Wyco Metal Product* 
Xcelite Incorporated

RUGGEDIZED 
SEALED

5angamo Electric Company 
Howard M. Saul A Associate* 
Sealectro Corporation ......................  
Sensitive Research Instrument Co p 
Sequoia Process Corporation . 
Servo Corporation of America 
Servomechanisms, Inc. . 
Shallcross Manufacturing Co. 
Shasta Div.

Beckman Instruments, Inc. . 
Samuel Siegel Co...........................  
Sierra Electronic Corporation 
Sigma Instruments, Inc. 
Simpson Electric Co .......................

Div. American Gage & Mad in
Claude C Slate & Associates 
Herman H. Smith, Inc. . . 
L. J. Smith Company . 
T Louis Snitzer ................................  
Sola Electric Co..................................  
Sorensen & Co.. Inc 
South River Metal Pr<»Ju ts Cn. . 
Southern Electronics Co. . 
Southwestern Industrial 

Electronics Co. .
Sperry Gyroscope C rnpa'y 
Spencer-Kennedy Lab-ratories, Inc 
Sprague Electric Company 
Standard Coil Products Ca. . 
Standard Wire & Cable Co. . 
Sterling Engineering Co. 
George Stevens Manufacturing C . 
Stewart Stamping Co 
M. A. Stolaroff Co.............................  
Conrad 9 Strassner Co 
Superior Electric Co.

Powerstat Division 
Regulator Division 

Surprenant Manufacturing Co. 
Swikhcraft, Inc......................................  
Sylvania Electric Products, Inc. . 
Synthane Corporation 
Taylor Fibre Company 
Tech Laboratories, Ine 
Technology Instrument Corp. . 
Tektronix, Inc. ..................................... 
Tele-Tech & Electronic Indust ies 
Teletronic* laboratory, Inc 
Texas Initrumcnts Inc............ ...........  
Tensolitc Insulated W:ro Co 
Thermador Electrical Mfg. Co. . . 
Thomas 4 Skinner Steel 

Products Co...............................
Thompson Product*, Inc. 
Transformer Engineers 
Transistor Products, Inc....................  
Transitron Electronic Corporation 
Triad Transformer Corporation 
Triple't Electrical Instrument Co. 
Tri-State Supply Corporation 
Trutone Electronics, Inc................... 
Tung-Sol Sale* Corporation 
lui Bo Jet Products 
UM&F Manufacturing Corp. . 
Ungar Electric Tools, Inc. . 
Union Switch and Sigral . . 
United Catalog Publishers . . 
Universal Electronics Company .

MOVING ANO LOCKING—► 
ÇQILS

WITH CONTACT



CERAMIC BUYERS SPERFORMANCE-WISE

ASK

ABOUT

ft

* Based on an AISiMag part 1" square. Our presses 
can produce pieces up to 14" x 14" and, of course, 
much smaller parts than the size mentioned.

(more than enough 
laid end to end, to reach from Phila 
delphia, Pa., to Washington, D. C.)*

A SUBSIDIARY Of MINNESOTA MINING 

ANO MANUFACTURING COMPANY

Why risk dole delivery when you 
can command AISiMag production 
facilities ready to serve you?

Invariably this question is 
brought up by seasoned buyers. 
Experience has taught them 
that no amount of good intentions 
can compensate for inadequate 
production machinery. To such 
practical and fore-sighted 
men, the following facts are 
presented for consideration:
To meet customer requirements for 
quality tested AISiMag ceramics, 
American Lava Corporation main
tains lineups of modern high speed 
presses which can produce

R AMI C LEADERSHIP I-----

AMERICAN LAVA CORPORATION
CHATTANOOGA 5, TENNESSEE I__
OFFICES METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159 • SYRACUSE. N. Y., 647 S Warren St., Phone 74-4889 and 74-4880 • CLEVELAND: 
5012 Euclid Ave., Room 2007, Ex pre»» 1-6685 e NEW ENGLAND 1374 Mass. Ave.. Cambridge, Müs., Kirkland 7-4498 • PHILADELPHIA: 1649 N. Broad St., 
Stevenson 4-2823 • ST. LOUIS: 1123 Washington Ave., Garfield 1-4959 e CHICAGO: 228 N. LaSalle St., Central 6-1721 • SOUTHWEST: John A. Green Co., 6815 
Oriole Dr., Dalla» 9, Dixon 9918 • LOS ANGELES 5603 N. Huntington Dr., Capitol 1-9114 • SOUTH SAN FRANCISCO: 320 Shaw Rd., Plan 6-0800

PITTSBURGH 911 Plaza Bldg., Atlantic 1-2075



DYSEAC

Overall Organisation

information

OUOK

CAPACITORS

AEROVOX CORPORATION
ACCE

TELE-TECH

The computer is organized around 
the high-speed memory. This unit 
receives and distributes to the other

Ask for literature on Aerovox metallized-paper 
capacitors in both standard and special types. Our 
metallized-paper specialists will gladly collaborate 
on your extra-compact-capacitor needs.

internal units

A ELECTRONIC INDUSTRIES • August 1994

CINEMA
ENGINEERING CO. 
BURBANK. CAUF.

126 For product information, uta inquiry card on imt page.

(numbers and instructions) to 
which the most rapid access is 
needed for carrying out the work 
program of the machine. The mem
ory communicates principally with 
five major units of the system. Of 
these, two are primarily concerned

Fig. 2: Standardized etched circuit package 
is one of two types used as basic building 
blocks. This delay line unit Is one of nearly 
800 such packages which provide for 90% 
of circuit, excluding memory and input

Hi-Q 
DIVISION 

OLEAN, N. Y.

ACME 
ELECTRONICS, INC. 
MONROVIA. CAUF.

eliminate* G-E head

with internal processing activities 
and three with external relations. 
A continuous flow of digital infor
mation may be maintained simul
taneously between the memory and 
the inward-looking and outward
looking types of units. The latter 
types, which serve to communicate 
with the external devices, include 
the input-output buffer, the ex
ternal selector, the concurrent in
put-output control, the display stat
icizer, and the serializer.

The input-output buffer trans
mits information at the proper re
petition rates from the external unit 
to the internal memory during an 
input operation and in the reverse 
direction during an output opera
tion. Tire buffer receives words 
from the memory at the normal 1 
mc internal repetition rate and then 
transmits them out, digit by digit

Wv Tube el< 
'«I tu the 
‘‘th work 
•Pütter«, I

¿J Aerolene* does it! This Aerovox-exclusive solid impregnant 
accounts ^e higher temperature ratings and longer 

‘ life of Aerovox metallized-paper capacitors. The accompanying 
curve (Operating Voltage vs. Temperature) tells the story. Further 
gains from permanently-imbedded sections in solid Aerolene impregnant 
are: maximum immunity to vibration and rough handling. And of course 
minimum size and maximum convenience. Install them—forget them!
Available in a wide variety of case styles including modified molded tubular, 
and all types of metal-cased hermetically-sealed construction with 
capacitance ratings from .0005 mfd. to 100. mfd. at voltages up to 600 VDC.

(Continued from page 112) 

vans. The major portion of the 
equipment—three computer racks, 
the memory cabinet, and the control 
console with input-output facilities 
—is installed in the computer van. 
(See Fig. 1.) The second van houses 
regulated de power supplies and 
provides a general-purpose aiea for 
special equipment, storage, and 
work space. Each van also lias its 
own air-conditioning equipment.



TEif quipment NEWS
Published by the General Electric Company, Electronics Park, Syracuse, N. Y.

NEW SLIDE SCANNER KICKS OFF G E’S
PYRAMID PLAN FOR COLOR TV

E. H. I.EDERER

GENERAL^ ELECTRIC

>rse

2" x 2* unit highly rated for performance, accessibility, 
safety, small size, and unique block-building features

side mechanical and optical wipe 
action which occurs when chang
ing slides. Normally, this is com
pleted in less than .6 second and 
provides acceptable slide change
over. As a result of this high 
speed, added electronic equip
ment usually required for this 
action is not necessary.

note extreme 
accessibility via

Slide« are stacked above cabinet for automatic feeding. Raster control from the panel 
at lower left provides adjustment for accurate scanning. Operating safety assured 
with detailed interlocking and shielding. The combination of slide scanner plus two 
continuous motion film scanners occupies just W/* square feet.

eliminated. Mr. Lederer has specialized in Studio Engineering at 
G-E headquarters in Electronics Park for the past seven years.

If you want to be in on the 
ground floor of color telecasting, 
be ready to transmit network 
programs and be ready to cash in 
on the rapidly growing demand 
for local color commercials. The 
Pyramid Plan shows you how. 
General Electric is set now to 
supply this and every other level 
of your color pyramid needs with 
such outstanding equipment as 
the new slide scanning system. 
Note, particularly, that it is ap
plicable to black and white pro
gramming as well as color.

There are several current ex
clusives in design of the PR 8-A 
slide scanner worthy of mention 
and imitation. First among these 
...it has the fastest (F 1.9) non
shading optical systems in the 
industry today. Iris control per
mits use of slides having wide 
density range. Next, the auto
matic slide changer feature 
makes it easy to operate from 
either local or remote sources. 
And, slide carriages are provided 
to handle as many as 125 card
board or 65 glass framed slides.

All adjustments for the lenses 
and mirror mountings can be 
made outside the cabinet. Thus, 
optimum alignment of the sys
tem is achieved with all extrane
ous light shut out. A unique and 
highly desirable function of the 
2" x 2" slide changer is the out
side to center, and center to out-

Nr element (right) ie located in a pedestal cabinet. This chassis is almost 
corresponding wanning source used in the 16 mm motion picture 

a*®*i>«L into a common set of 3 photo-electric cells and associated dichroic 
•»•tters. filters and preamplifiers.

• Recognition for much of the 
technical perfection of this slide 
scanning system immediately fo
cuses an author's spotlight on E. H. 
Lederer, Mechanical Design Engi
neer. Of many contributions which 
Lederer made, his simplified optical 
wipe technique is particularly out
standing. In application, this devel
opment speeds slide changing to a 
point where normally used supple
mentary electronic equipment is

The Editor, G-E Telequtpment News, Section X4884, 
Electronics Park, Syracuse, New York

Work was co-ordinated with 
Eastman Kodak and Bausch & Lomb

Both of these w’ell known com
panies provided valued assist
ance in developing the scanner 
system. Final design consists of 
heavy W plate of high strength 
tempered aluminum alloy to 
which all lens, mirror mounts 
and slide changing mechanism 
are attached. This plate is 
mounted in a heavy 14-gauge 
steel reinforced cabinet. Align
ment is no problem since per
manent location of the plate in 
the cabinet permits compensa
tion for uneven flooring or other 
mis-alignment conditions.

Universal Acceptance Predicted
This unit satisfies the most 

critical broadcaster’s demand 
with award-winning features at 
a reasonable price. General Elec
tric has attained its objective of 
manufacturing a slide scanner 
with exceptional appeal to small 
and large broadcasters alike.



lab!
here 
at last!

THE 
TV-TELEPHONE

INTERCOM

SEE IT USE IT
cn WESCON

Augu t 25, 26, 27 
KAY La B BOOTHS 

562-563
Tomorrow’s Promise 

Fulfilled roday
Industrial TV Cam. ra Systems 
Broadcast TV Came a Chains 
Chopper Stabilized \ 'ide Band 

D C Decade Amplifiers 
Absolute D C Power Sa pplies 
Meter Calibrators

Ji!

c
REPRESENTATIVES IN All MAJOR CITIES

PRECISE ELECTRONIC 
INSTRUMENTS

LAB
1090 Morena Blvd., San Diego 10, Calif.

DYSEAC (Cont’d from p. 126)

at the proper measured rate appro
priate to the external unit. The ex
ternal unit itself (via the external 
selector) specifies the word format 
and the repetition rate appropriate 
to it.

The external selector, a high
speed switching device, selects the 
external unit with which an input
output operation is to be per
formed. It provides the signal re
quired to complete the circuit con
nections for the lines carrying both 
the digital information and the 
control signals needed to operate 
the external unit. The external se
lector is capable of selecting among 
48 external mechanical relay 
switches, but it can be expanded 
to handle 256 distinct information 
channels, such as individual parallel 
magnetic-drum channels or high- 
capacity magnetic filing systems.

The concurrent input-output con
trol regulates the detailed progress 
of all input-output operations re
quested in the course of the in
ternal program. It directs the flow 
of traffic between the memory and 
the input-output buffer, and be
tween the buffer and the external 
selector.

Display Staticizer

The display staticizer and the 
serializer are specialized input and 
output organs adapted especially for 
real-time operations. The display 
staticizer is a register storing 28 
binary digits in parallel for control
ling, for example, a digital-to- 
analog converter that provides de
flection voltages for a cathode ray
tube visual display. The serializer 
unit is provided for continuous ex
ternal input devices. It can accept 
one full word of 45 binary digits 
delivered in parallel in the form of 
asynchronous pulses from an ex
ternal unit, and can then transmit 
the word in synchronized normal 
serial form to any other units of the 
system capable of reading words 
out of the high-speed memory.

The arithmetic unit carries out 
arithmetic or logical choice opera
tions. Arithmetical results are writ
ten directly into the high-speed 
memory, and control signals speci
fying the outcome of the discrimina
tion operations are sent directly to 
the program-sequencing and con
trol unit, where they serve to 
modify the choice of memory loca
tion from which the next instruc
tion is to be read. An additional 
route of communication to the in
put-output buffer provides for the 
loading or printing out of the con

tents of the arithmetic accumulator! 
register directly via the lectro-1 
mechanical typewriter or magnetic I 
input-output units.

The remaining unit in direct 
communication with the high-speec 
memory is the instruction register 
Instruction words are transferred 
one at a time, from the high-speed 
memory into the instruction regis
ter. From this unit, information con- 
tained in different segments of the 
instruction word is selected by the 
program control unit and transmit
ted to various other internal units 
throughout the system, and simul- 
taneously to the concurrent input
output control for checking against 
possible conflict with concurrent in- 

, put-output operations.
The last major unit in the func

tional organization of DYSEAC is 
the manual-monitor control unit, 
which is responsible for regulating 
and synchronizing the carrying out 
of joint internal-external opera
tions. It interprets the conditions 
specified by the external switches 
on the switch panel, under which 
monitor operations are to be per
formed; it observes the progress of 
the internal program and recognizes 
when these specified conditions 
arise; and it delivers signals tem
porarily halting the internal pro
gram, if necessary by setting up 
the required special word-transfer 
routes and by initiating the speci
fied interpolated internal or ex
ternal operation.

I

New Quarters
In a move to combine all their 

operations under one roof, Elco 
Corp, has transferred all facilities, 
including its Varicon plant, to their 
new building on “M” St., south of 
Erie Ave., Phila., Pa.

MEDAL OF HONOR

Robert C. Sprague (I), receive» the RETMA MHJ 
of Honor from president Glenn McDaniel 
1954 Annual Meeting in Chicago. Mr. 
was being honored for his contribution *• * 
progress of the electronic industry

128 For product information, uto inquiry card on la»t page. TELE-TECH A ELECTRONIC INDUSTRIES • August 19M
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AMERICAN PHENOLIC CORPORATION

The quality of any product depends upon the qual
ity of its parts—particularly in electronics where 

precision is a must and all component parts are 
interdependent. At amphenol the design and " 

_ manufacture of electronic components to high 
quality standards has been carried on for over 

twenty years, and today the specification of 
amphenol cables and connectors is your best 

guarantee of the final quality of your product.

lue? 
ions

There are over 11,000 separate amphenol com
ponents that show the way to quality. Besides the 

standard AN and RF connectors, and RG cable, 
there are many special amphenol components that 

will prove of value to you. These include the 
famous Blue Ribbon connectors, miniature AN

type 165 series connectors, field-serviceable audio 
and power plugs and receptacles, new 172 series 

Hermetic Seal receptacles (which mate with 
standard AN plugs), new Qwik microphone con

nectors and many others.

Write to the Product Sales Department at 
amphenol for information about any of the above 

components.

QUALITY

AMPHENOL



KLEIN
Quality Pliers

I _ —

FOR THE ELECTRONICS INDUSTRY
Now, Klein quality pliers are 

available in new compact pat

ting in confined space. Note, too, 
the replaceable leaf spring that 
keeps the plier in open position,

LONG NOSE PLIER 
3O7-5-,AL—Extremely 
slim pattern Ideal for 
the really tight spots. 
Jaws are knurled to in
sure a positive grip. /

CHAIN NOSE PLIER 
317-5L—A full inch 
smaller than standard 
pattern. Has a very fine 
knurl that will not dam
age soft wire. Also 
available with
out knurl.

TRANSVERSE END 
CUTTING PLIER 
204-6—Useful in pre
cision work where or
dinary oblique or end 
cutters ore too bulky. 
Gives a clean, flush cut. 

ThisKleinPocketTool 
Guide gives full infor
mation on all types and 
sizes of Klein Pliers. 
A copy will be sent 
without obligation.

s. "Since 1857"

ASK YOUR SUPPLIER

Foreign Distributor: 
International Standard 
Electric Corp., 
New York

SKLEIN & Sons
3200 BELMONT AVENUE, CHICAGO 1«. ILLINOIS

ready for work. All are hammer 
forged from high-grade tool steel, 
individually fitted, tempered, 
adjusted and tested—made by 
plier specialists with a reputa
tion for quality “since 1857.”

OBLIQUE CUTTING 
PLIER-21O-5L-For 
cutting «mall wires or 
trimming plastic. Entire 
length of cutting knives J 
works flush against cut- A 
ting surface. 5 Zp 
or 6-inch sizes.

LIGHTWEIGHT 
OBLIQUE CUTTING 
PLIER 209-5—Smaller 
than 210-5L with an ex
tremely narrow head. 
Entire length of cutting 
knives works flush 
against cutting surface.

PRINTED CIRCUIT 
PLIER 052-L—Special 
knives shear and crimp 
wire in one operation. 
Crimped wire holds 
loose parts In position 
for dip soldering. 
Knives face operator 
for visual inspection 
Ask for Bulletin 753. j

RCA’s New 
21 -in. Color Tube

A new and improved 21-in. tri
color kinescope with a picture area 
of 250 sq. in. has been developed by 
RCA, and will be demonstrated on 
Sept. 15. The tube has a round metal 
envelope, is relatively shorter than 
those produced previously, and is 
25% lighter than 19-in. glass color 
tubes. A filter glass face plate and 
new gun provide improved picture 
contrast.

The most significant improvement 
is the new RCA curved shadow 
mask and mounting system, which 
make possible simplified mechanical 
mounting in the tube, and greater 
beam power input during operation 
without objectionable mask distor
tion. The phosphor dots are on the 
face plate. The manufacturer re
ports accurate and stable registra
tion, and absence of color impurity 
around the picture edges.

Introductory price of the tube to 
equipment manufacturers is $175.

WCEMA Scholarships 
Presented toll Schools

The West Coast Electronic Manu
facturers Association has presented 
a total of twelve scholarships to 
eleven Western colleges and uni
versities, for use by students enter
ing the field of electronic engineer
ing. The fund, made up of donations 
by firms which are members of the 
association, are presented each year 
to schools with departments or col
leges of engineering.

SKY COMPASS

Reported to be the first practical instrument f* 
accurate aerial navigation In high latitudes, 
this Sky Compass developed by Kollsman Instm 
ment Corp., Elmhurst, N. Y.f gives the tree 
heading of an aircraft by determining I* 
position of the sun when It Is below the horbee. 
an important factor in Arctic regions
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direct result of this close teamwork, The new silicon transistors

silicon grown junction transistors in production and available Thorough

*tnl•

X new 
models

««-TECH A ELECTRONIC INDUSTRIES • August 1954

— produced first in commercial quantities by Texas Instruments — are the 
most recent result of this unexcelled research-to-production teamwork. A pio

neer in silicon semiconductor devices, TI has both silicon junction diodes and

WRITE FOR LITERATURE: Detailed 
information is available on every 
model in the complete TI line shown 
above Write!

f I | Well-planned
■ ■ I mN । *

coordination between research and ■ JR?
production makes Texas Instruments your best 

source of supply for reliable semiconductor devices.
Assembly line production of the widest range of semiconductor 

devices in the industry — illustrated in actual size at left —is one

quality control—including over 20 rigorous test procedures—assures reliable 
performance. All units are aged for 48 hours at rated output and again 
tested before shipment. And, of course, all Texas Instruments semi

conductor devices are glass-to-metal hermetically sealed. | If 

I you use semiconductor devices, look over the complete line shown
here ... then look to TI, your best source of supply.

SILICON

PHOTOTRANSISTOR

Texas Instruments

HEARING AIO P-N-P 
& N-P N TRANSISTORS

POINT CONTACT 
TRANSISTORS

GROWN JUNCTION 
N-P-N TRANSISTORS

POWER 
TRANSISTOR

SILICON POWER 
TRANSISTOR

SILICON 
JUNCTION DIODES

GROWN JUNCTION 
TETRODE

P-N-P JUNCTION 
TRANSISTORS



New Product Briefs

AM

STAINLESS, INC
NORTH WALES PENNA

DELAY LINES now miniature standard with 
PCA, cover an impedance range from 500 
ohms to 2,000 ohms. Standard 50 ohm and 
100 ohm lines are still available in their 
original sizes at PCA Electronics Inc., 2180 
Colorado Ave., Santa Monica, Calif. All line» 
meet MIL-T-27 specifications.

TELEMETERING FILTERS available at 
Hycor Co., Inc., 11423 Vano wen St., N 
Hollywood, Calif, in a range of frequencies 
from 400 CPS to 70 KC and bandwidths of 
7Va% to 15%, have nominal impedance of 
500/500 ohms, and frequency response 
greater, than 45 db.

WIRE STRIPPER announced by Technical 
Devices Co., 2350 Centinela Ave., Los An
geles 64, Calif., with proper cartridge, auto
matically cuts and strips both ends of any 
solid or stranded wire from 14 through á 
gauge in one operation.

ELASTOMER called "Tufsil,” developed by 
Pacific Moulded Products Co., 905 E. 59th 
St., Los Angeles 1, Calif., is said to have tear 
strength up to 210 lbs/in. Maintains flexibil
ity over a temperature range of —120° F to 
600° F.

SAMPLING SWITCH for high-speed multi
channel use operates to 10,000 contacts per 
minute. Series 4000 with motor drive. Series 
6000 without motor. General Devices, P.O 
Box 253, Princeton, N.J.

TWIN CONNECTORS of seamless copper ac
commodates two wires. MU 250 for 250MCM- 
6 wire, MU 350 for 350-4 wire, MU 600 for 
600 MCM to 4/0 wire. Illsco Copper Tube & 
Prod., Mariemont Ave., Cincinnati 27, Ohio.

POWER SUPPLY Model FR-2 provides line 
regulation of 0.01%. Four adjustable de volt
ages for klystron modulation are provided 
to 5 kv. Clegg Labs., Inc., 142 S. Livingston 
Ave., Livingston, N.J.

Mobile VIDEO VTVM with range of 20 CPS to IC 
MC, MV-22B, has been announced by Milh- 
vac Instrument Corp., 444 Second St., Schen
ectady 6, N.Y. Sensitivity is 70 uv., range 
to 1 kv. Accuracy 3.5% full scale.

Microwave
TUBES recently announced by CBS-Hytrqn, 
Danvers. Mass., are three CTS-rated units 
designed for use as horizontal deflection am
plifiers in TV receivers—designated, 6CU6, 
12CU6, and 25CU6. They are interchangeable 
with the 6BQ6GT, 12BQ6GT. 25BQ6GT.

TOWERS
TV REBROADCAST RECEIVER, Model 
TR-1, announced by Clarke Instruments, 
Div., of National Electrical Machine Shops, 
Inc., 919 Jesup-Blair Dr., Silver Spring. 
Md., has been designed for use. in direct 
pickup and rebroadcast of TV signals.

ELECTRIC RESISTANCE WIRE, produced 
by The Kanthal Corp., Amelia Pl, Stam
ford, Conn., is a low temperature coefficient 
wire with resistivity of 812 ohms per circu
lar mil ft. at 20’ C. Maximum working tem
perature 300-350' C. Tensile strength 120,000 
psi. Designated Kanthal D-R.

We are fully equipped to 
maintain all our towers

BOLOROMETER PREAMPLIFIER, Model 
BA-1, by Weinschel Engineering Co., me. 
10503 Metropolitan Ave., Kensington. Mfl 
makes precision measurements of 
ratios in the frequency range from zo i 
10,500 MC. Used to measure r-f ratios from 
1 to 30 db with an overall accuracy 
0.10 db.

RECORDING SYSTEMS made by KoHswn 
Instrument Corp., 80-80 45th St., 45th Aye- 
Elmhurst, N.Y., are designed to recora 
and reproduce frequencies up to 1-MC. nave 
a medium storage capacity of 60,000 impulse 
or binary digits on their magnetic coat, 
drums.

CRYSTAL PHOTCELL, miniature, made by 
Standard Piezo Co.. P.O. Box 164, CarUsie, 
Pa., operates small relay without amplmca 
tion. Measures Va in. in diam., Va in- 
Delivers 2 to 5 ma when exposed to so 
100 ft./candle light with approx. 100 * 
across cell and load.

SEE i

wo
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ringing or oscillator circuit. This new design W 

w provides hermetic seal at an eeonomicol cost. W 
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MIDLAND is ready now to supply you in 
quantity with color TV crystals to your 

। exact specifications... and to advise with

aJl midland •^1 MINIATURIS
s Midland has deve^
C op«d, and is .x-
\ panding, a n«w

wri« of crystal 
units which will 
compris» th« MID
LAND MINIATURE

you on any phase of this subject

tin«. Their small 
k glass «ndosuros in- 
\ sur« tru« h«rm«tic 
\ s«at and long- 
\ t«rm stability.

CRYSTALS
PAY OFF IN PERFORMANCE

10 
illi- 
en- 
ngp

ron, 
nits 
am- 
rue 
able

The quality of Midland Crystals—which is 
another way of saying the completely dependable 
job they will do for you—is assured by exacting 
tests and controls through every step of process
ing. The finest precision equipment and most 
advanced techniques known to the industry 
are used by Midland from selection of raw quartz 
to final sealing of the crystal.

Type ML-4 Rang* 
1.0 * 10.0 mc. Sup
plied per mil Type 
CR-5, CR-6, CR-8, GR
ID when specified. 
Holder is phenolic, 
gasket sealed. Holder 
size is 1H x H x A 
with .093" diameter 
pins 16" long spaced 
.486".

•nts. 
tops, 
ring, 
trect

That's a big reason why Midland has climbed 
to its present position as the world's largest 
producer of quartz crystals for use in 2-way 
communications and other electronic devices.

Typa ML-13
Units of this type are 
currently undergoing 
tests on experimental 
basis. The unit is her
metically sealed. Pin 
dimensions are th« 
same as our Type ML- 
6. Height of can is 
1!4-inch.

uced 
tarn- 
cient 
ircu- 
tem- 
0,000

Midland's engineering staff is ready to help in 
any project involving the use of crystals.

todel 
Inc., 
Md-.

ower 
20 to 
from 
!V Of

Isman 
Ave., 
ecord 
Have 
pulses 
ioated

de by 
.rlisle 
liflca- 
deep 
50 to 

00 V

SEE US AT WESCON!
BOOTH 212, Western Electronics Show and Convention, 
August 25-26-27, Pan-Pacific Auditorium, Los Angeles.

MANUFACTURING INC.
3155 Fiberglas Road Kansas City, Kansas

Type ML-1A Range 
2.0 - 15.0 mc. Sup
plied per mil Type 
CR-1A when specified. 
Holder is phenolic, 
gasket sealed. Holder 
size is 116" x 116" x 
27/64" with .125" di- 
a meter pins %" long, 
spaced at .500".

Type ML-10 Range 
15.0 - 50.0 mc. Sup
plied per mil Type 
CR-24 when specified. 
Ove r-all length is 
1.055". Pin contacts, 
.062" diameter.

WORLD'S LARGEST PRODUCER OF QUARTZ CRYSTALS
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Color TubeCBS’ "205

3 f-----------SOURCE

Fig. 1 : Dimensional diagram of 205

Two HS-442's can be used. 115 volt 3 phase to 26 volt 2 phase. Scott-connected.

“THE FI»

teie-tecFor product information, use inquiry card on last page.

Primary 
Volts

57 .5-96-115-120 
Single phase.

f.

Secondary
Volts Amperes

BOTTOM VIEW
NOTE T POSITION WHERE 2-VA.OOT IO. QF RASE 
CYLINDRICAL GAUGE, HELD CONCENTRIC 
WITH TUBE AXIS.RESTS ON FUNNEL.

3Tto2$
@ 380-1500 cycles

OUTPUT

with 2

TRIAD HS-442's
Aircraft electronic equipment designers, 
with this one stock type of transformer, 
can supply needs for a 3-phase to 2-phase 
conversion or for single phase filament 
power. This limits the necessity for special 
transformers, necessarily of high cost 
because of small quantities.

This universal, compact, MIL-T-27 style 
transformer, with 2 units Scott-connected, 
supplies at the secondary 2-phase 26 or 
13 volt power for resolvers, computers, 
remote indicators and control devices. One 
transformer, single phase, will supply 26 
volts C.T. at 2 amperes, 12.6 volts C.T. at 
4 amperes, or two 12.6 volt, 2 ampere 
windings, one center tapped.

All this in a MIL-T-27 case only 1%" x 
1’%" x 2%" high, with the proved-in- 
service Triad Hermetic Seal Terminal and 
permanently affixed schematic decal.

MS-442

I dhb
TRANSFORMER CORP

LAST month CBS-Hytron an
nounced that their new 19-in. 
aluminized glass envelope, tri-gun 

color picture tube was now in pro
duction at the plant in Newburyport, 
Mass. Termed the “CBS-Colortron 
205,” (RETMA type 19VP22) this 
new shadow-mask design offers 
viewers 205 sq. in. of picture area. 
The tube is electrostatically focused 
and incorporates an electromagnetic 
convergence system. A deflection 
angle of 62J is employed. Fig. 1 
shows the outline drawing of the 205 
while the exploded view in Fig. 2 
illustrates the internal structure.

The steps employed in the manu
facture of the 205 are very similar 
to those employed in the manufac
ture of black-and-white tubes. The 
stamped shadow masks are first 
blackened so that they will not re
flect light and to radiate heat. The

EXTERNAL 
MSULATiNÊ 
COATING

n-tf CONDUCTIVE •• 
COATING ¿ i/«'

Oihegtol 
12-Pm Bom— 

JETECN» B62-IQ5

glass hemisphere and funnel are 
turned and the metal sealing rings 
are shaved to assure perfect round
ness. These units are then thor
oughly washed.

Shadow masks and glass hemis
pheres are then paired and remain 
together during all subsequent 
manufacturing steps. In the applica
tion of color phosphors, the spherical 
faceplate first receives an overall 
coating of green. Following this, a 
photosensitive solution is coated 
over the phosphor. The mask is 
placed on its V-block type mount in 
the glass hemisphere. A light source, 
located at the position of the green 
electron gun exposes the photosensi
tive material through the shadow 
mask. A chemical solution then 
washes away the phosphor in the 
unexposed areas. The entire process 
is repeated for the red phosphor and 
finally for the blue. In all, the design

TELE-TECH

employs 300,000 phosphor Triads.
Following the application cf the 
phosphors, the face place is alumin
ized.

The electron gun structure for 
convergence is of particular interest. 
Three matched electron beam 
sources are triangularly spaced and 
with each gun tilted toward the com
mon tube axis so as to provide 
proper beam convergence at the 

Fig. 2: Construction features

center of the screen. Three pairs oi 
pole pieces are mounted in the tube 
above the anode and spaced 120 
apart. Three external electromag
nets, mounted on the tube neck, cre
ate magnetic fields which are in
duced into the pole pieces to pro
vide dynamic convergence control of 
each of the three electron beams. 
Small de fields may also be induced 
in these pole pieces to compensate 
for slight manufacturing variations.

Fig. 3: Circuit for dynamic convergence

The electromagnets provide radial 
adjustment of each of the three 
beams. Since it may not always be 
possible to properly converge the 
three beams by radial adjustment 
only, an external blue-beam posi
tioning magnet is used to provide 

‘tangential movement of the blue 
beam. The combination of the three 
external electromagnets and the 
blue-beam positioning magnet in
sures the realization of center con
vergence,

A ELECTRONIC INDUSTRIES • August 1954



ICROWAVE
Complete coverage ofNAL the range 950-10,800 mcs/sec.

ERATORS
with Polarad single dial operation

Frequency Range

±2.5 MCS ±6 MCS

iree

17" long x 15" high x 19%“ deep | 100 lbs.

'Also available-MSG 4A: 6,950-11,500 MCS/sec

"TOE FINEST SIGNAL GENERATORS OF THEIR KINCf

WiamTtm qw ■ ArnprHr, CmO • Atlant« • Boston • CNc<o • Cl«««la»4 • Fo>t Worth • Komm City • los Angqln • Nm York • Philadelphia • San Francisco ■ Seattle • St Paul • Syracuie • Washlnfloa, o. C.

Linear sawtooth 
40 to 4000 cps 
Internal or external, sine wave or pulse

0.5 to 10 microseconds 
3 to 300 microseconds 
40 to 4000 pulses per second 
Internal or external, sine wave or pulse

Positive or Negative 
40 to 4000 pulses per second 
0.5 to 2500 microseconds 
(For multiple pulses) 1 to 2500 microseconds

RLE-TECH & ELECTRONIC INDUSTRIES • August 1954 Fo> produci information, use inquiry card on last pago. 335

External Pulse Modulation:
Polarity 

Rate 
Pulse width 

Pulse separation
Output Synchronizing Pulses:

Polarity 
Rate 

Voltage 
Rise time 

Size | Approx, weight

f out new Microwave Signal Generators covering the range 950-10,800 mcs/sec All with 
famous Polarad single dial operation. Each provides the maximum working range possible in 

one compact signal generator. And, additional Polarad Signal Generators are available to cover 12.8 to 39.7 kmc.
These features on all MSG units assure fast and simple operation: direct reading, single dial frequency control that tracks reflec

tor voltages automatically ... direct reading attenuator dial... conveniently placed controls, in logical sequence ... high visibility 
on the face of each instrument.

Polarad Signal Generators are built to the same high standards required for military equipment. They are practical for the factory 
assembly line-engineered ventilation assures continuous and stable operation of all instrument functions. Components are readily 
accessible for easy maintenance. And laboratory accuracy is guaranteed under the most rigorous operating conditions.

Write directly to Polarad or your nearest Polarad representative for details.

ELECTRONICS CORPORATION 100 metropolitan avenue,
BROOKLYN 11, NEW YORK

Internal Pulse Modulation:
Pulse Width 

Delay 
Rate 

Synchronization
Internal FM- 

Type 
Rate 

Synchronization 
Frequency Deviation

Positive, delayed & undelayed 
40 to 4000 pps
Greater than 25 volts
Less than 1 microsecond 
17" long x 13%" high x 15%” deep | 60 lbs.

Mg.

J * ?
j *

Frequency Accuracy

Power Output

Attenuator Range

Attenuator Accuracy 

Output Impedance 

Input Power

950-2400 
MCS/sec.

2150-4600 
MCS/sec.

4450-8000 
MCS/sec.

6950-10,800 
MCS/sec.

(Frequency set by means of a single directly calibrated control)

±1% ±1% ±1% ±1%
1 MW 1 MW .2 MW J MW
120 db 120 db 120 db 120,db
±2 db ±2db ±2db ±2db
50 ohms 50 ohms 50 ohms 60 ohms
115V±10% 115V±1O% 115V±10% 115V±10%
60 cps 60 cps 50-1000 cps 50-1000 cps
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West Coast Societies
(Continued from page 64)

Over 50,000 people are employed by 
the 164 member companies, with 
floor area totaling over 7-1/2 mil
lion sq. ft.

WCKMA Functions

Design 

accessi

equipment When repairs and maintenance of 
electronic equipment are needed, 

wasted time costs money! Alert manufacturers have totally 
eliminated the laborious step of “getting al” vital components 

by installing Grant Industrial Slides. Is your equipment 
mechanically upto its high electronic standards? If not, 

Grant offers you:

Stock Slides. A great variety of types, suitable for most needs 
is in stock and available for immediate delivery. 

Custom Slides. Our engineering staff will assist you at your plant 
and develop slides that fit your requirements perfectly. 
Write today for our complete Industrial Slide Catalog.

Grant Industrial Slides
Grant Pulley and Hardware Corporation 

31-75 Whitestone Parkway, Flushing, New York

WCEMA functions include such 
widely diversified activities as the 
following:

1. Co-sponsorship of WESCON, 
with Western Sections of IRE, as 
described above.

2. A self-contained Distributor 
Sales Group, composed of members 
with distribution and sales through 
jobbers. This group cooperates with 
such organizations as RETMA, EP 
and EM, SMC, NEDA, and The 
Reps.

3. Sponsorship with AIEE, IRE, 
and RETMA, of the Electronic 
Component Symposium. This activ
ity has been in existence for the 
past three years. Events are held 
on the West Coast during alternat
ing years, and attract national at
tendance.

4. Cooperation with RETMA in 
the West Coast area in problems 
peculiar to the Western industry.

5. WCEMA Scholarship Fund. 
Under this program, funds are so
licited from members and non
members alike, on a voluntary 
basis, for the pupose of establish
ing scholarships in schools of the 
area and thus encouraging more 
students to enter fields which will 
fit them for the electronic industry. 
A Board of Trustees allocates the 
funds to various schools for distri
bution to deserving students. Selec
tion is left entirely to the judgment 
of the schools, with the only limi
tation that students planning to 
enter fields leading to electronic 
engineering be given the awards.

6. An annual Wage and Salary 
Survey is conducted by each council 
of WCEMA. This statistical compi
lation has been the basis for labor 
negotiations by many West Coast 
companies, and has afforded a fair 
and equitable means of negotiating 
and establishing rates by many 
newcomers to the area as well as 
established firms.

7. Monthly meetings presenting 
prominent and interesting speakers.

8. This year WCEMA published 
its sixth edition of the Membership 
Roster and Product List This at
tractive 44-page brochure is sent 
into thousands of offices across the 
country to further acquaint Pur*

136 For product information, usa inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES • August 195*
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New Catalogs on Request—Illustrated literature on any of the above 
is available without obligation. Call or write for new bulletins, today!

COLOR-CODED TERMINALS- 
Feature glass inserts in stand
ard, easily Identified RMA 
color codes. Coloring is In 
the glass.

TRANSISTOR CLOSURES-For 
transistors and other compo
nents requiring hermetic seal
ing. Available in standard 
types or custom design to 
specifications. Cases supplied 
round, rectangular or square.

COMPRESSION TYPE HEAD* 
ERS-Super rugged, absolutely 
rigid, practically indestructi
ble multiple headers. Exclusive 
E-l development offers greatly 
increased resistance to shock 
ond vibration.

END SEALS-For condensers, 
resistors and other tubular 
components. Completely 
strain-free and provide a per
manent hermetic seal. Stand
ardized, economical types.

OCTAL HEADERS-Plug-in and 
multiple types. Feature new 
principle of hermetic sealing. 
Solid metal blanks assure 
maximum mechanical strength 
and rigidity.

SEALED TERMINALS - Featur
ing cushioned glass construc
tion, high thermal shock 
resistance. Available in eco
nomical preferred types and 
special designs.

MULTIPLE HEADERS - Vacuum 
tight, cushioned glass con
struction. Strain-free, tin 
dipped for easy soldering and 
silicone treated for maximum 
dielectric strength.

LUG-TYPE, LEAD-THRU INSU* 
LATORS-For "bath tub" con
densers, transformers, other 
applications requiring voltage 
ratings from 2000 to 4000 
(rms.f. Compression sealed, 
super rugged. Inside or out
side mounting.

E-I Hermetically-Sealed Terminals 
and Miniature Closures are available 
to solve practically every electrical and 
electronic sealing problem. Recom
mendations on specific applications 
and samples will be sent promptly on 
receipt of your specifications or 
sketches. There is no obligation.

AND MINIATURE

HERMETICALLY

SEALED



Afee

FERRITE MAGNET ested power generation and

Aircraft InduxtrR

These tw• Picture positioning lever. You specify m inting arrangement

Lower your set costs with this NEW FOCOMAG. Write today for further information.

HEPPNER
SPECIALISTS IN ELECTROMAGNETIC DEVICES

TELE-TECH

chasing and procurement personnel 
with the products and facilities of 
WCEMA members.

transmission. This is not true today, 
at least on the West Coast. This 
group has a very aggressive and 
growing electronic section, which 
fosters groups having primary in
terests in communication. It appears 
from a rather casual survey that 
this particular group represents as 
much as 50% of the AIEE member
ship, and the percentage is growing 
at a rapid rate.

& ELECTRONIC INDUSTRIES • August138 ^er produit Information, uie inquiry card on last page

West Coast Societies
(Continued from page 136)

The American Institute of Elec
trical Engineers is one of our oldest 
professional engineering groups. 
Originally, their members consisted 
primarily of those engineers inter-

lower priced FOCOMAG 
USES

The brief organizational discus
sion included above has been con
fined entirely to those organizations 
dedicated primarily to the elec
tronic industry. No consideration 
has been given to the electronic 
phases of the vast West Coast air
craft industry, which utilizes elec
tronic equipment on a very major 
scale. Practically every aircraft 
manufacturer on the West Coast in
cludes within its organization a ma
jor electronic division. The organi
zations and societies included within 
the aircraft framework are of such 
a magnitude, both in number of so
cieties and membership, that they 
would require and deserve a sepa
rate study of their organization 
makeup and their growth over the 
past years.

It is significant that this article 
has not mentioned any one individ
ual. Probably that fact, more than 
any other, is the key to the success 
and growth of the electronic indus
try of the West. For it has not been 
any one individual, but rather hun
dreds and thousands working to
gether in harmony and with unity 
of purpose that has brought about 
the greatest growth that any indus
try has seen since the invention of 
the automobile. And even that was 
a snail’s pace growth compared 
with the time it has taken to bring 
the Western electronics industry 
into adulthood Unity and coopera
tion through organizational efforts 
have been the driving forces and 
will continue to be as the assured 
further expansion takes place.

Representatives: John J. Kopple
60 E. 42nd St., New York 17, N. Y.

Jamas C. Muggleworth
506 Richey Ave., W. Collingswood, N. J.
Ralph Hatley
R. R. 1. U. S. 27, Coldwater Rd., 
Ft. Wayne8, Indiana
Irv. M Cochrane Co.
408 So. Alvarado St.. Los Angeles, Calif.

• Lower priced, compact. Cuts receiver copts. Uses only ONE 
ferrite magnet (an exclusive feature) •

• Superior focusing - more uniform field. J "he sintered ferrite is 
extremely uniform throughout. Focuse^ all tubes up to 27".

• Completely shielded. No harmful exter al field.
• Extended focus range has very fine adju^ mentto exactfocus.
• Built-in centering device.
• Flexible nylon adjusting shaft eliminat > breakage.

MANUFACTURING COMPANY
Round Lake, Illinois (50 Miles Northwest of Chicago) 
Rhone! Mill
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BOOK (1)

VIDEO

BOOK (2)

These two books constitute a TV

VIDEO

Broadcast industry. your

cess

>een

was

lera-

ENGINEERING PRODUCTS DIVISION CAMDEN, N.J

tern diagrams 

specifications,

Film Camera 
Projectors 
Film Accessories 
Slide Equipment 
Kinephoto & Developers 
Monoscope 
Mobile Unit 
Microwave Relay 
Sync Equipment 
Power Supplies 
Lighting 
Equipment lists

Studio Cameras 
Field Camera 
Camera Accessories 
Lenses 
TV Audio 
Custom Equipment 
Switching 
Monitors 
Amplifiers 
Special Effects 
Rack Equipment 
Plugs, cables, 
cords, etc.

write RCA Victor Ltd., Montreal

tabi 35, data

authoritative and up-to-date 

presentation of this kind in the

station operator's “bible.” To

gether they present 240 p ges 

of descriptive information, sys-

professional level and des gned 

to serve as a Video buyirg c nd 

planning guide. The two books 

represent the most ccmp eie

copies, ask your RCA Broadcast 

Sales Representative, or write 

Dept, H-199, RCA Engineering 

Products, Camden, N. J. on your 

station letterhead. In Canada,

prepared on
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we find the smallest minimum value 
of a, that is, the point at which the 
curve is closest to the j axis. To each 
of the zeros and poles of Yi we may 
now add the positive constant h, 
which is chosen less than or equal to 
this minimum distance, without de
stroying the positive real quality of 
Yv Then, after realization of the 
arm by the Bott-and-Duffin proce
dure, the network obtained is cor
rected for the predistortion: for 
every L a series combination of L 
and a resistance of Lh ohms is sub
stituted, while every C is replaced 
by a parallel combination of C and 
a conductance of Ch mhos. A similar 
procedure is followed for the di
agonal arm.

we obtain the curve
Re (YH = 0

left half of the complex plane that 
represents the locus on which the 
admittance has a zero real part. For 
example, working with the senes 
arm,

VHF
NM-30A, 20me to 400mc
Commercial Equivalent of 
AN/URM-47. Frequency ronge 
includes FM and TV bands.

UHF
NM-50A, 375mc to lOOOmc 
Commercial Equivalent of 
AN/URM-17. Frequency range 
include* Citizen* band and 
UHF color TV herd

Network Analysis
(Continued from page 98)
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HF NM-20B T50kc to 2Smc 
Commercial Equivalent of 
AN/PRM-ÌA. Self-contained 
Latterie*. A.C. supply optional. 
Include* standard broadcast 
band, radio range, WWV, and 
communication* trequenriw 
Hat BFO.

Finally, if the given transfer func
tion is a proper fraction, it is clear 
that the admittances of both of the 
lattice arms will possess a pole at 
infinity and a corresponding shunt 
capacitance in their network repre
sentations. Thus, a capacitance may 
be removed from each of the arms 
yielding an equivalent lattice with a 
shunt capacitance at the input and 
output terminals.

The steps in the synthesis proce
dure may now be summaiized as fol
lows:

1. Realize the given function as an 
open-circuited lattice by the method 
of reference 4 or reference 5.

2. Obtain an equivalent lattice 
with a shunt conductance at the in
put and output terminals. If the de-

Uf.lj + V1V2 = f(<r, w) = o 
Considering a as an implicit function 
of w given by f(a, w) and evaluating the 
derivative

Commercial Equivalent of AN/URM-6B
VERSATILITY.. .The NM-10A is designed io meet the most exacting labora
tory standards for the precise measurements, analysis and interpretation of 
VLF radiated and conducted radio-frequency signals and interference. 
Thoroughly portable, yet rugged, the NM-10A can be supplied with acces
sories to fulfill every conceivable laboratory and field requirement.
EXCELLENT SENSITIVITY.. .The NM-10A sensitivity ranges from one micro
volt-per-meter 1o 100 microvolts-per-meter, depending upon whether rod 
or shielded loop antennas or line probe are used
ACCURACY... Each equipment is "hand calibrated" in the Stoddart Test 
Laboratories by competent engineers. This data is presented in simplified 
chart form.
DRIPPROOF... Sturdy dripproof construction allows long periods of opera
tion in driving rain or snow without adverse effects.
FLEXIBLE POWER REQUIREMENTS.. .The ac power supply permits opera
tion from either 105 to 125 volts or 210 to 250 volts ac, at any frequency 
between 50 cps and 1600 cps.

Stoddart RI-FI* Meters cover the frequency range 14kc to lOOOmc

Very low Frequencies

STODDART AIRCRAFT RADIO Co., Inc.
6644 G Santa Monica Blvd., Hollywood 38, California • Hollywood 4-9294

RADIO INTERFERENCE 
and FIELD INTENSITY* 
measuring equipment



of all the ways ADLAKE Mercury Relays 
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g In any installation that requires both 
sensitivity and lasting dependability . . . from 
traffic control systems to chick incubators to 
long range navigation . . . adlake Mercury 
Relays can do the jobs that conventional re
lays do in an uncertain manner at best!

For instance, adlake Relays have proved 
their ability to stand up under the most ad
verse conditions of temperature and moisture. 
Their time-delay characteristics are fixed and 
non-adjustable . . . normal line voltages and 
ambient temperatures from -38.8° to 200° have 
little effect on these characteristics. They re
quire no maintenance whatever . . . are silent 
and chatterless . . . and their mercury-to-mer- 
cury contact prevents burning, pitting, and 
sticking.

If you don’t find the relay you need in the 
adlake catalog, it will be custom-built for you. 
Write for full information today: The Adams 
& Westlake Company, 1175 N. Michigan, Elk
hart, Indiana. In Canada, address Powerlite 
Devices, Ltd., Toronto.

scccnss
O»e«ATt

EVERY ADLAKE RELAY IS TESTED
-AND GUARANTEED— 

TO MEET SPECIFICATIONS!

■
contacts
NONMAL I Y

"■Adams 8 Westlake-—
Established 1857 e ELKHART, INDIANA o New York o Chicago 

Manufacturers of ADLAKE Hermetically Sealed Mercury Relays
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Network Analysis
(Continued from page 140)

gree of the numerator of the given 
transfer function is lower then that 
of the denominator, also remove a 
shunt capacitance from each of the 
lattice arms.

3. Predistort each of the remain
ing lattice admittances as explained 
above. Then realize each arm by the 
Bott-and-Duffin procedure, after 
which the networks obtained are 
corrected for the predistortion.

4. If necessary use Thevenin’s 
theorem on the input to obtain the 
given type of transfer function.

To demonstrate the complete pro
cedure, we realize the non-mini
mum-phase voltage ratio

FCC has approved call letters KOVR for n * 
Channel 13 station of Television Diablo. !*■ 
Stockton, Calif. Principal stockholder Les HoRw«» 
reports programming to begin in Sept. F’of 
show» how 12-bay antenna with 144 kw W
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Ei 10s2 + 46s + 60 
as a resistance-terminated lattice.

First we represent the above func
tion as the transfer impedance of an 
open-circuited lattice. Using the 
method of reference 4 we find

s1 + 6s + 10

7s + 22.4 
to remove a con- 
mho from Y„ we

Get into the

SOLAR MANUFACTURING CORP., New York. N.Y

ADDRESS INQUIRIES TO 2660

Ceramic capacitors have become the byword in electronics, 
offering smallest of sizes, wide temperature ranges, stability and 
lower prices. SOLAR is the buy word for the most complete line 
of ceramic capacitors, competitively priced. Investigate the Solar 
System of capacitors today.
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NEW!
A 3-WAY 

PACKAGING SERVICE 
offering complete protection 

for the most delicate instruments 
and components

CARGO 
PACKERS

1. Contract packaging for elec
tronic, photographic and aircraft 
equipment.
2. Packaging kits for packaging 
delicate components in your own 
plant.
3. Packaging design and con
sulting service to work with your 
engineers on new and re-de- 
signed products.
CARGO PACKERS serves leading manufactur
ers including J. M. Loge, Federal Telephone & 
Radio Corp., Amperex Electronics Corp., East
man Kodak Recordak Div., Allen B. Dumont 
Labs., Pioneer Electronics, Times Facsimile 
Corp, and many others.

FOR COMPLETE 
INFORMATION

MAIL COUPON!

MARSHANK SALES CO.
672 SO. LAFAYETTE PARK PLACE

LOS ANGELES 5, CALIFORNIA

As authorized Western representa
tives for Cargo Packers, Inc., please

□ SEND ILLUSTRATED CATALOG 

□ HAVE A SALES ENGINEER CALL

NAME

COMPANY

STREET

CITY

STATE

IF YOU NEED EXTRA-FAST SERVICE, 

mePNON« »UnWrk 7-8235 
mepHONf DUnklrk 8,5055

Visit us at Booth 753 WESCON.

NEW YORK- brookiyn 11. N Y 
7 3 
------—a.

CARGO PACKERS

EAST « WEST COAST
PACKAGING

SERVICE!
CALIFORNIA-

2 0 5 0 BROADWAY Santa 
’ SANTA MONICA

CLIMATE-PROOF, SHOCK-PROOF PACKAGING

12-PAGE BROCHURE tells 
how to avoid the pitfalls, 
gives complete detailed in
formation on C-P methods 

of protective packaging.

To meet the increased, country-wide demands of 
the electronics industry. Cargo Packers has now 
inaugurated complete facilities in the West Coast 
area also, for packaging protection of delicate in
struments, equipment and components, including

• Special Assembly Equipment
• Experts in Military Specifications
• Economical Production line methods
• Full Compliance in Every Detail
• Competent Consulting Service

Whether in storage or in transit anywhere, abso
lute protection against strain, stress, shock, vibra
tion, temperature or humidity fluctuations, mois
ture—or even skin damage—is assured by Cargo 
Packers’ individual attention to every job. For 
recommendations on specific packaging prob
lems, call or write our Sales-Engineering Depart
ment today.

INCORPORATED
Naw York-73 RUTLEDGE ST., BROOKLYN 11, N.Y. 
Californio-2050 BROADWAY. SANTA MONICA

SPECIALISTS IN 
CLIMATEPROOF, SHOCK PROOF 

PACKAGING FOR ORDNANCE AND INDUSTRY
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the j axis occurs at 2. Substi-

NEW Fairchild Precision Potentiometer

Reference»

'ECISION

nu-nTELE-TECH

Fairchild can supply ALL your 
precision potentiometer needs

Palnut to United-Carr
Arthur W. Kimbell, President oi 

United-Carr Fastener Corp., Cam
bridge, Mass., has announced the 
company’s acquisition of the Palnut 
Co., Irvington, N.J.

TYPE 
910

Rectilinear

tuting the new variable (s—2) for 
in the remainder, w’e obtain

4s3 + s + 2

Network Analysis
(Continued from page 142)

* ELECTRONIC INDUSTRIES • August 1954

s2 + 6s + 10
Thus this conductance may be re
moved from the lattice arms to yield 
an equivalent resistance-terminated 
lattice. The remainder of the diag. 
onal arm admittance has a zero real 
part curve whose closest point to

144 For product information, ui« inquiry card on 1a»t page

s2 + 2s + 2 
which we now realize by the Bott- 
and-Duffin procedure8 as the net
work shown in Fig. 6. This network 
is then corrected for the predistor
tion.

Now applying Thevenin’s theorem 
to the input of the lattice thus ob
tained, we finally realize the lattice 
shown in Fig. 7.

Any realizable transfer voltage 
ratio, transfer admittance or transfer 
impedance may be realized by the 
method presented in this paper as a 
lattice terminated in resistance at 
both its input and output terminals. 
No mutual inductance is necessary 
and each inductance has an associ
ated series resistance so that low-Q 
coils may be used in building the 
network. When the transfer function 
is a proper fraction, a shunt capaci
tance may also be obtained at both 
the input and output terminals.

This paper was present»! at the 1954 I R. E. 
Convention. New York City

1. H. W. Bode, “Network Analysis Jmi Feedback 
Amplifier Design,” D. Van Nostrand Co., 
N. Y., N. Y„ 1915.

2. E A. Guillemin, “Summan- of Modern Meth
ods of Network Synthesis,” Advances in Ele<- 
ironies, vol. 3, Academic Press, N. Y., N Y., 
1951

3. R. Kahal, “Synthesis of the Transfer Function 
of 2-Terminal Pair Networks,” A. I EE 
Proceedings, vol. 71, 1952.

4. L. Weinberg. “RLC Lattice Networks," Proc 
I. R. E., pp. 1139-1144; Sept 1953. .

1953; also Proc I. R. E., Feb 1954
6. R. Bott and R. J. Duffin “Impedance Syn

thesis Without Use of Transformers," Jow. 
ApQ Phys, p 816; Aug. 194°

7. S. Darlington, “Synthesis of Reactance Four- 
Poles,” Jour. Math. Phys., pp 257-353; Sept. 
1939.

8. For details on the realization of this driving
point function, see E. A. Guillemin, loc. cit., 
where the dual of the admittance is synthe
sized

Fairchild makes a complete line of precision potentiometers to fill all 
your needs—linear and nonlinear potentiometers, singly or in ganged 
combinations ... single-turn, helical and linear motion ... and with re
sistance elements to meet your requirements.

Fairchild guarantees accuracy of ±1% or better in nonlinear types and 
±0.5% or better in linear types. Highly accurate production methods and 
close mechanical tolerances, plus thorough type-testing and quality con
trol, provide high resolution, long life, low torque and low electrical 
noise level in every Fairchild potentiometer. For more information, or 
for help in meeting your potentiometer problems, call on Fairchild 
Camera and Instrument Corporation, Potentiometer Division, 225 Park 
Avenue, Hicksville, L. I., N. Y., Department 140-57E.

The basic Type 910 rectilinear potentiometer is flexible in 
design to accommodate dual resistance elements, various 
stroke lengths, double shaft extensions, external fixed re
sistors, various methods of actuating, and a broad range 
of shaft speeds. It meets or exceeds military specifications 
for vibration and high and low temperature exposure. A 
mandrel resistance element of all-welded construction, 
aged and stabilized for accuracy and long life, provides 
small diameter, uniform cross section and a .smooth oper
ating surface for the new one-piece wiper design. Rigid 
mechanical construction maintains initially-tight electri
cal tolerances throughout stringent environmental and 
performance conditions.
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313 Washington St Newton 58. Mass
MADDISON REYNOLDS CO.
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LET OUR ENGINEERS 
PROPOSE A 

SLIP RING AND 
BRUSH HOLDER 

ASSEMBLY 
TO SUIT YOUR 

EXACT 
REQUIREMENTS!

' or gold alloyszConce^Æ 
-inch finish^ arar stalo»® 
rcquirewf yWJKdec prides

ELDECBRUSH >55$
One-piece Molded Eldec
are the perfect companion part to Eldec slip 
rings. Send us your requirements.
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igs meet and surpass your most exacting 
in one piece for maximum*insulation.

ELDEC SLIP RINGS J
Precision molded Eldec 
requirements. They'r< Ham 
high dielectric strengOpm 
com silver, platinun^^Mb 
your standards. Four «Biro 
as required. Send

Rotary Switches 
are miniatures, sturdily 
constructed for depend
able long life expectancy, 
fully enclosed and weigh 
less than % ounce inclu
ding the knob ... These 
miniature molded 1,2 and 
3 pole switches can bo 
ganged by closed coupling 
to accomodate up to 60 
circuits.

jpgFtrq of solid 
Fy Wwnform to 

higher finish 
Tsompetitive.

IBUES)
brush assemblies

BRUSH

ELDEC TYPICAL RINGS

ELDEC HOLLOW RINGS

ELDEC BRUSH HOLDERELDEC PRECISION RINGS

ELDEC BRUSH & RINGELDEC DESIGNED RINGS

SEND US YOUR REQUIREMENTS

SUP/ ■» 
holder

6006 West Washington Blvd., Culver City Calif 
ELDEC REPRESENTATIVES



Brain Mapping
(Continued from page G8)

THIS

IS FOR
THE 

“birds"

In spite of the fact that we’ve often wished we had more things 
non-military to crow about, we’ve just found another adapta
tion of our (admittedly military)* Series 73 relay which may 
have a future in guided missiles that can’t be ignored. Quite 
prosaic—merely as "another" midget SPDT relay. The point 
is that several others now available about the same size seem 
to leave something to be desired in vibration resistance 
and sensitivity.

In this adaptation, coded 73Y, omission of the three-position 
null-seeking features of the 73X gives a biased polar relay with 
outstanding abilities at straight switching. It withstands 30 g’s 
at frequencies up to 500 cps, which do not interfere with 
operation at adjusted sensitivities of 40 milliwatts (e. g. 2.5 ma. 
in 6400 ohm coil). It operates in less than 1 millisecond with
out bounce in most circuits, although, having bearings, it is 
not suitable for extended keying service. Mechanical life is 
10,000,000 operations conservatively.

Our occasional pleas for non - military uses of sensitive relays 
should not be construed as a lack of interest on our part in 
military business. So if you think you can use a 73Y in your 
"bird", get the word on it.

*See 'Null-Seeking Shark... January advertisement.

SIGMA
SIGMA INSTRUMENTS, INC.

86 PEARL STREET, SO. BRAINTREE, BOSTON 85, MASS.

cal experiment. On the left hand 
side is the sound proof room with 
the animal in place. The ear phones 
are connected to the ears and the 
wires are shown in contact with the 
brain. The recording equipment con
sists of the control unit at the top 
of the figure which generates the 
control pulses. Just below this is the 
10-channel CRO which is connected 
to the animal, and on the right is the 
sound generation equipment consist
ing of two channels which follow the 
conventional audio design. The fil- 
ters shown arc of the % octave 
push-button type and are used to 
filter out harmonics and are also be
ing used to generate the short pulses 
of sound. The output of these two 
audio channels can be mixed or sent 
independently to the earphones at 
the two ears.

The sound calibration system is 
located here and consists of a con
denser transmitter connected to an 
automatic frequency response re
corder. The condenser transmitter is 
a Western Electric 640A A originally 
calibrated by the reciprocity method. 
The ear phones form a closed system 
with the animal’s ear and this closed 
system is calibrated with a coupler 
to the transmitter. The calibration is 
of the open circuit type. The inten
sity levels are represented as db 
above the standard reference level 
of 10—16 watts /sq. cm. The spectra 
of the audio signals we use were 
determined with a wave analyzer 
having a 4-cycle band pass. The fre
quency of the steady tones was read 
from the oscillator dials.

Purr Tone Etteet

When our work was begun in 1942 
we accidentally discovered that the 
rather abrupt onset of a pure tone 
caused an electrical response at one 
spot in the brain of the anesthetized 
dog. The position of this spot was 
found to depend systematically on 
the frequency of the tone. The elec
trical changes were not seen during 
the steady portion of the tone 
because of certain physiological 
effects of the anesthetic. This dis
covery that the sudden change in 
amplitude of a sound would produce 
a potential under anesthesia has 
served as a useful tool for deter
mining the connections from the 
ear to the brain for different fre
quencies of sound. From the stand
point of communication, the onset 
of a pure tone was not a satis
factory signal because its spectral

146 For product information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES • August I’M TELE-TEI
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• Moisture-Proof • Radio Quiet • Single Piece Inserts • 
Vibration-Proof • Light Weight • High Insulation Resistance 
• High Resistance to Fuels and Oils • Fungus Resistant • 
Easy Assembly and Disassembly e Fewer Parts than 
any other Connector e No additional solder required.

For product information, use inquiry card on last page. 147
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When operating conditions demand an 
electrical connector that will stand up 
under the most rugged requirements, 
always choose Bendix Scinflex Electrical 
Connectors. The insert material, an ex
clusive Bendix development, is one of 
our contributions to the electrical con
nector industry. The dielectric strength 
remains well above requirements within 
the temperature range of —67°F to 
+275°F. It makes possible a design in
creasing resistance to flashover and 
creepage. It withstands maximum con
ditions of current and voltage without 
breakdown. But that is only part of the 
story. It’s also the reason why they are 
vibration-proof and moisture-proof. So, 
naturally, it pays to specify Bendix 
Scinflex Connectors and get this extra 
protection. Our sales department will 
be glad to furnish complete information 
on request.
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ELECTRICAL
CONNECTOR

MONEY CAN
BUY!

SCINTILLA DIVISION
SIDNEY, NEW YORK

Expat Salts: Bendix inlersahonal DWisin, IB E. 42nd St, New Yak 17, N. T.
FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. • Stephenson 
Bldg., 6560 Cass Ave., Detroit 2, Michigan «512 West Ave., Jenkintown, Pa. 
Brouwer Bldg., 176 W. Wisconsin Avenue, Milwaukee, Wisconsin • E401 Cedar 
Springs Rd., Dallas 19, Texas • American Bldg., 4 S. Main Street, Dayton 2, Ohio.



Brain Mapping
(Continued from page 146)

OUT OF SCOPES
It’s all done by combining any number of electron guns up 
to ten in a single cathode ray tube. Then, when you have to 
measure simultaneous phenomena, you’ve actually got a num
ber of oscilloscopes in one—all operating continuously with
out the disadvantages of electronic-switching or an optical 
system. And only ETC multi-channel scopes and multi-gun 
tubes make Simul-Scopic signals available to meet such a wide 
variety of individual needs.

MULTI-CHANNEL SCOPES
. . . with the combination you need of band 
width, gain, sensitivity, frequency response, 
with or without film strip recording. Sepa
rate intensity, focus, and axes controls for 
each channel.

MULTI-GUN TUBES
. . . with 2 to 10 guns . . . round or square 
face ... 3 to 12 inches. Special purpose tubes 
made to specification, including every type 
capable of commercial manufacture.

THIS FREE CATALOG
. . . entitled "Oscillography—Key To The 
Unknown”, shows why there is no other equip
ment so easy to use, so comprehensive in its 
presentation, and so economically practical 
for simultaneous oscillography. Write for 
your copy.

* Simul-Scopic—Two or more simultaneous 
events which can be observed on a cathode 
ray tube (Reg. Applied for)

1 200 E. MERMAID LANE, PHILADELPHIA 18, PA.

and temporal characteristics were 
difficult to analyze, and complicated 
the picture because of the combina- । 
tion of transient and steady state 
signals.

To define the sending end of our 
communication channel more clearly, 
we have adopted for our auditor},' 
signal a nev,r type of sound which 
is variously called the probability 
pulse, the logon, or the tone pip Fig. 
4 shows an oscillogram of the proba
bility pulse and its spectral proper
ties. This type of signal was studied 
by Gabor from toe standpoint of 
communication th* >ry and he has 
pointed out that contains one bit 
of information. In other words, it 
fits the requirements in communica
tion theory where the product of 
bandwidth and duration is a con
stant. In the sense of Wiener, it also 
has something to do with the con
cept of ideal filtering. As a matter 
of fact, we generate this probability 
pulse by ringing or ‘'ideally” filter
ing with a half-octave filter, a rec
tangular pulse whose duration is 
equal to one-half the period of the 
mid-frequency of the half-octave 
section. The rectangular1 pulse re
sults in an envelope of sinusoidal 
waves as indicated with a normal or 
probability curve drawn on the face 
of the CRO to show the general fit 
of the probability pulse. The spec
trum is a half octave wide, 3 db 
down, and one octave wide, 40 db 
down. As a matter of fact, this spec
tral curve represents the design 
curve of the filter. The spectrum of 
the pulse is actually log normal 
rather than normal because the fil
ter was designed on a log normal 
basis. Because the ear is logarithmic 
frequency wise, this fact is probably 
of no importance. The intensity of 
these pulses we measure at the peak 
which is equal to the amplitude of 
a steady tone of the same frequency.

Time lMatio*Mp»

We. therefore are able to charac
terize the sound field or the sending 
end of our communication channel 
in terms of the following parame
ters: The spectral properties of the 
pulse are half octave at 3 db and 
one octave at 40 db. The number of 
cycles are the same but the dura
tion of the pulse varies with fre
quency. This allows us to examine 
precisely the time relationships ”f 
the various cycles of the probability 
pulse with the received signal in the 
brain. Finally the intensity of the

148 far product information, um inquiry card on lait page. TELE-TECH & ELECTRONIC INDUSTRIES • August 193*
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glass-to-metal

Writ« for a copy of th« naw Stupakoff Catalog 453, 
giving detail« of over a thousand sizes and styles 
of Stupakoff Seal*.
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A complete range of sizes and designs of terminals, lead-ins 
and stand -offs for hermetic sealing is offered by Stupakoff. 
Made with Kovar metal, the ideal alloy for sealing to hard 
glass, Stupakoff Seals are durable and dependable. These 
are not mechanical compression seals, but are permanently 
fused by chemical interaction. They may be installed by 
conventional assembly techniques.

STUPAKOFF CERAMIC 
A MANUFACTURING COMPANY 

LATROBE, PENNSYLVANIA



high stability 
MINIATURIZED

JK GLASLINE 
CRYSTAL

• Minimum Aging Drift • Miniature Size
• High Q. For Maximum Performance ACTUAL SIZE

PRODUCTS

»JK
STABILIZED G-12A
540 kc to 1600 kc
At 1000 kc has proven a 
stability potential of one 
part in 100 million.» 
Available for standards 
or non-temperature con
trolled broadcast use 
(F.C.C. approved). *As 
tested in leading U.S. 
Gov't Lab.

No need lo insulate Hie 
G-3 cose even in the most 

compact wiring assem
blies.

THE NEW STABILIZED JK-G3
Smaller than a thumbnail, the mini
ature JK G-3 was developed in antici
pation of today’s growing need for 
minimum size with maximum sta
bility. The smallest of the JK Glasline 
crystals to match today’s most critical 
requirements. The frequency range is 
10 mc to 100 mc. Sealing crystals in 
glass makes possible the techniques 
necessary to set new stability records.* 
Consult us for your requirements.
The JAMES KNIGHTS Company

Crystals for the Critical - SANDWICH, ILLINOIS

Brain Mapping
(Continued from page 148)

pulses are known. By setting up 
these precise signals in advance we 
can establish a priori the probabil
ity of the message that we send to 
the brain. We also use a steady pure 
tone, thermal noise and pulsea ther
mal noise with known bandwidths 
to produce a phenomenon known as 
masking, in which a signal due to 
the probability pulse is obliterated 
as a certain function of the fre
quency and intensity of the masking 
sound. Masking is very common in 
hearing and although we do not 
understand its function we can 
measure its effects very precisely. 
Having defined the sending end of 
our communication channel we can 
not look at the receiving end or the 
auditory cortex of the brain.

JK
STABILIZED G-9J
1 kc to 10 kc 
Frequency tolerance 
over range of —40 to 
+70°C:
w/o ckt. adj. ± .03% 
with ckt. adj. ± .02 % Fig. 9: 50-channel cathode ray oscilloscope
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JK

STABILIZED G-9
4 kc to 500 kc and 1 2

L to 5 me

JK STABILIZED G-12
99 kc to180kc
Frequency tolerance:

±.0005%, 25 to 70°C

Fig. 1 shows the summary of our 
results in receiving end of the dog 
brain concerning the mapping of 
frequency and intensity. There are 
four regions from which electrical 
responses are obtained to sounds 
and these are indicated on the pho
tograph. In three of these regions 
there appears to be a space-wise 
representation of frequencies. Ordi
narily this representation of fre
quencies can be shown by placing 
electrodes on the surface and stimu
lating the ear with a sound of a 
given frequency. This results in 
electrical responses at the points in
dicated by the frequencies marked 
in the photograph. Thus, a 100-cycle 
sound produces responses across 
this strip, 1.0 kc at this strip, and
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so on. This is somewhat similar to 
a reed frequency analyzer in which 
the position of the vibrating reed 
indicates the frequency of the im
pressed sound. In this case the po
sition of the electrical response in
dicates the frequency of the im
pressed sound. Thus, the frequency 
of the sound appears to be repre
sented by the position of the nerve 
cells that respond.

The distribution of these posi
tions, is on a logarthmic basis. 
Because the brain is a volume con
ductor the electrical response does 
not allow precise measurements of 
these positions. To improve our 
measurements of these positions we 
have used a rather artificial device 
which works beautifully here to in
crease the signal-to-noise ratio and 
thus eliminates misinterpretations 
due to electrical fields. As shown in 
Fig. 6, we simply put a piece of 
paper 1 sq. mm. in size, soaked in 
strychnine on the surface. The 
strychnine by some uncanny means 
causes a potential 10 to 20 times the 
usual magnitude to appear if a 
nerve impulse enters the region 
where the strychnine is located. It 
acts somewhat like a bandpass filter 
in that it indicates only those im
pulses which enter the 1 mm seg
ment. By measuring the frequency 
and intensity of the sounds which 
discharge this enormous potential 
one gets a bandpass curve to repre
sent the spectra of the nerve fibers 
activated. The high frequency slope 
of this bandpass curve may be as 
much as 90 db per one-fourth oc
tave.

Connection Measurement
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If the piece of paper is moved in 
the frequency axis of the area, the 
bandpass curve shifts by an amount 
dependent upon the displacement. 
If we move it 2 mm, the bandpass 
curve shifts one octave: 4 mm, it 
moves two octaves; 1 mm, it moves 
one-half octave. By moving this pa
per it has been possible to detect a 
Mo octave displacement of the 
curve when the paper was moved' 
0.2 mm. Thus, there are apparently 
different frequencies represented in 
increments of 200 microns which 
represent Wo octave. This is an 
enormously high degree of precision 
in measurements of connections, 
particularly if the finer connections 
are somewhat random in their ar
rangement. Some of the nerve cells, 
as a matter of fact, have processes 
extending 100 to 300 microns.

Assuming that there are about 7 
octaves in the area and that the 
smallest interval is 0.2 mm then

etween I

Langevin

specialization insures faster 
delivery and highest quality
You can depend on LANGEVIN for every transformer 

requirement, large or small, including pulse trans
formers, charging reactors, saturable reactors, high cycle 

transformers and units built to the most rigorous specifica
tions. Highly specialized facilities permit fast handling of 

short or long runs with maximum economy and rigid quality 
control. For prompt quotations or engineering collaboration, 

call or write today without obligation.

LANGEVIN MANUFACTURING CORPORATION
37 WEST 65th STREET, NEW YORK 23, N. Y.

THREE LANGEVIN
TIME-SAVERS

1 Complete MIL-T-27 
tests for qualification 

approval can be made in 
our own laboratory—of ten 
saves weeks on contract 
completion.
Q Samples and short 
L runs are handled in 
our model shop, staffed 
and equipped for M 
high speed, econom- Q 
ical service on sfnall ■ 
quantities.

3 large stocks of 
materials pre

vent delays. Hun
dreds of types and 
sizes of wire, core 
materials, cases, ter- 
minals, brackets, 
etc., always in stock.

Amers 
py specifications 
irmance needs

’ TINY OR 
g MAN-SIZEDI 

)/

Langevin

A SUBS'nfA»* ' f THF W I MAXSON CORPORATION
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Brain Mapping
(Continued from page 151)

... and see why the 
Rust Remote Control System is your best buy

First . . . you’ll find that no two Rust systems are exactly alike. They 
are not “packaged” units, but engineered systems, specifically designed to 
fit your transmitter.

Second . . . you’ll see that the Rust system is complete — you have 
nothing else to buy “to fit your equipment”. You even get interconnection 
diagrams, especially made for your transmitter and monitors.

Third . . . there are no tubes, so there are no tube failures. There are 
no adjustments, so there are no maladjustments. The Rust system functions 
as it should . . . with practically no maintenance.

If you are considering Remote Control, investigate before you buy. 
Take a peek behind the panel and you’ll choose Rust.

there would be seventy Ko octave 
intervals in 1.4 cm of cortex. Fur. 
ther assuming that each one of 
these intervals is a binary digital 
device it would allow for two to the 
70th or ten to the 24th power differ
ent sounds to be represented. An 
enormous capacity for such a small 
structure. It is becoming apparent, 
however that this is not entirely a 
digital device but rather an analog 
device, and therefore the amount of 
information is dependent on the 
signals impressed on the ear in the 
form of probability pulses. Un
doubtedly this part of the cortex 
will have to be represented as a 
continuous distribution of nerve 
connections representing different 
frequencies rather than a purely 
digital series of units. However, the 
precision of Ko octave allows us 
to define the distribution functions 
more clearly.

Frequency PooMmu

„ , „#ers you Breuker Resetting 
FOR EXAMPLE - Rus* P"er‘ yo

getting manually o^sra ed e roechanisni 
permits linear move^nt ot^any it
to which it ia coupl ■ w ; mann overload

breakers smiultaneouy<jU 
for Brochure showing what you g 
buy the Rust system.

the fusE industrial company, inc.
608 WILLOW STREET, MANCHESTER, N. H.

The other two areas in the brain 
do not show the same precision of 
representation of frequencies. At 
least they appear to be more com
plex and we have not worked on 
them as intensely as in this area. 
You will notice on this line an in
tensity scale. We have found that 
the frequency positions are actively 
represented by strips of cortex 
rather than points. The entire strip 
responds to one frequency at one 
intensity level for the ear on the 
opposite side of the brain but for 
the ear on the same side a different 
intensity is required to excite dif
ferent parts of the strip. This is ap
parently a sort of intensity repre
sentation of sound. It is very crude 
at best and its significance is not 
known at the present time.

We have thus shown how the 
frequency characteristics of sound 
are represented in the brain by the 
positions of the nerve cells. A com
munication channel really is con
cerned with the information trans
mitted during an interval of time. 
Thus far we have not mentioned 
the temporal character of the sig
nals that we receive in the brain. 
There is no evidence that the 
frequency of a sound is represented 
in any way temporally in the brain. 
This makes it necessary to consider 
what information we get from the 
auditory cortex temporally.

As seen in Fig. 7 the potentials 
that we record oscillographically 
from the surface of the brain show

mH size,

PHILCO
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Superior Performance

makes Philco Transistors

the recognized standard.

With Philco

Alloy Junction Transistors
Phone, write or wire Dept. T today for descriptive literature

and specifications on Philco transistors.you gain the advantages of

PHILCO TRANSISTORS FEATURE11 'N size, low power consumption

and simplified circuitry to
rain.

improve your product
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ime.
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erve

Uniform characteristics
Minimum size
Ruggedized construction

Maximum reliability
Hermetically-sealed resistance- 
welded case... leads fused 
in glass

AVAIL ABILITY... recognizing the 
potential transistor requirements 
of the electronic industry, Philco 
planning has resulted in produc
tion facilities which assure an 
unfailing supply of high quality 
transistors—now !

RELIABILITY ... six years of 
Philco research and development 
in semi-conductors have estab
lished the quality, uniformity and 
production standards (from basic 
materials to tested transistors) 
required for large scale production.

Quality

GOVERNMENT & INDUSTRIAL DIVISION • PHILADELPHIA 44, PA



SURVI

Pattern Variation

GLAS - GUIDE

Microwave Transmission Lines
Fabricated

nents available standard items,

Don’t say waveguide, say Glas-Guide1

Write today for complete data.

TEU-TEITELE-TECH

Straight sections, tees and mitered 
elbows are among the many compo-

Gweup 
loon Dil 
tion and 
(apply li

5-Watt 
Type RS-5

10-Watt 
Type RS-10

about s 
auto-coi 
ability

GLAS-GUIDE can also be made to 
your print.

Dalohm RS type miniature 
power resistors are com
pletely welded from terminal 
to terminal; silicone sealed, 
offering maximum resistance 
to abrasion, and high di
electric strength. They are 
100% impervious to mois
ture and salt spray.

NON HEAT CONDUCT
ING
HIGH STRENGTH TO 

WEIGHT RATIO
CLOSE MECHANICAL 

TOLERANCES
FINE SILVERED 

CONDUCTING 
SURFACE

Offer the Following Superior 
Properties:

NON CORROSIVE
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Temperature coefficient 0.00002/deg. C
Ranges from 0.1 Ohms to 55,000 Ohms, depending 
on type

| Tolerance 0.05%, 0.1%, 0.25%, 0.5%, 1%, 3% 
and 5%

B Manufactured in accordance to applicable 
^k JAN and MIL specifications.

This Manner

Brain Mapping
(Continued from page 152)

R. F. COMPONENTS 
MADE OF 

LAMINATED 
GLASS CLOTH

A ELECTRONIC INDUSTRIES • August154 For product information, u»o inquiry card on lait page.

LABORATORIES, Inc
Genesee, Pennsylvania

Carefully crafted for matchless 
performance, Dalohm minia
ture power resistors are made 

, to survive the most severe 
k environmental, shock, and 
L vibration conditions. Small- 
^k est in size, they also repre- 
^k sent the answer to the 
^k space problem.

considerable variation from one lo
cation to another, but in general 
have an initial positive deflection 
beginning about 12 msecs from the 
onset of a sound. This represents 
the conduction time from the ear to 
the brain. Duration of the positive 
potential is about 10 msecs and this 
is followed by a negative one last
ing perhaps about 30 millisecs.

I 1 2-Woll,— JL JLv —^ype RS*2 
‘ Also Available — RH Types—25, SO and 250 Walls

niature POWER Resistors
There are numerous variations of I 

this pattern present over the cortex I 
and their origins have not been de
fined. These potential characteristic? I 
are important, and a knowledge of I 
their distribution as a function of I 
place, frequency, intensity, and ear I 
are important for our problem. An
other aspect that we will investigate I 
is the fact that when a potential ap
pears in a given group of nerve 
cells, these nerve cells are incapable I 
of complete response for about F 
msecs, and are capable of incom
plete response for about 250 msecs. 
This is what we call a refractory or 
unresponsive period characteristic 
of nerve tissue which represents the 
recovery of excitability in the cells. 
The temporal characteristics of the 
refractory period must be deter
mined for the function of place, 
frequency, intensity, ear, etc The 
refractory period may be significant 
for two reasons: one, that it limits 
the amount of information trans
mitted in time; and two, it may 
represent a delay or memory by 
which information is temporarily 
stored for analysis purpose. Inci
dentally, the potential itself is a 
form of short memory because its 
duration outlasts the duration of 
the P pulse, particularly at high fre
quencies. Because of the long dura
tion of the P pulse we sometimes 
see as many as three potentials from 
the cortex for very low frequency 
sounds since the duration of the re
fractory period! is shorter than the 
period of the frequency of the P 
pulse. We consider the temporal as
pects of the signals so important 
that we are installing a 50-channel 
cathode-ray oscilloscope in order 
to observe simultaneously activity 
from as many different points.

Thus far we have considered con
ditions from the anesthetized ani
mals, but soon we will start record
ing from the unanesthetized animal 
in which case the amount of infor
mation in time is increased consid
erably as Fig. 8 indicates. Here we
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WIRELESS MICROPHONEency

LABORATORIES, INC

DC Output: Volts Mln. Amperes Ma« Circuit FINISH REQUIRED:

AC Input: Volts Max. Phase
QUANTITY:

con- LOAD Res .Battery,
NAME

ADDRESS
COOLING- Convection Forced

Max. Ambient Temp.

VACUUM PROCESSED — for performance as rated
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Bradley rectifiers invariably exceed performance 
requirements, but this quality bonus does not carry a 
premium price. Our exclusive vacuum process not only 
assures stability and long life; it also assures low cost. 
We would like to prove it by quoting now on your 
rectifier needs. Please fill out the form below — you’ll 
get quick action.

DUTY Continuous________ intermittent

find the problem of medium term 
memories lasting for one to two sec
onds and activity that occurs during 
the steady portions of tones. These 
potentials have no resemblance to 
the potentials that we have consid
ered thus far, and their time course 
is independent of the events of the

BRADLEY LABORATORIES, 
170A COLUMBUS AVE., NEW

Ooie-up view of wireless microphone worn by 
Diener as shown on page 63. Note loca- 

’•«n and size of transistor circuitry and power 
battetv.

INCORPORATED 
HAVEN 11, CONN.

ura-
imes

electrical activity of the nervous 
system is greater and represents 
noise as far as this communication 
channel is concerned.

At this point our mapping prob
lem begins to look like a real uni
verse. When we consider that we 
shall have 60 channels with perhaps 
as many as 100 measurements per 
channel, each record taken with 14 
frequencies for each ear and each 
frequency taken at about 10 inten
sity levels, a little arithmetic will 
show the extent of the measure
ments necessary for a given experi
ment,

We are already up to our necks 
in measurements with the 10-chan- 
nel instniment, but we still are not 
getting the maps of the parameters 
of the brain that are necessary for 
interpretation of the findings from a 
communication standpoint. Thus, we 
are turning more and more toward 
electronic devices for help in auto
matic measurements and data re
duction. We are considering such 
devices as the Oscar as an interim 
device for exploratory purposes and 
we have already begun thinking 
about such electrical analyzers as 
auto-correlation devices and prob
ability analyzers, since the proba
bility of events is likely the only 
means of getting to the ultimate ca
pacity of the nervous system. Even 
our present results involving a 
function of place, frequency, inten
sity, ear and time and amplitude of 
the potential would require some 
high power statistical analysis. Thus, 
we are conscious of the need of 
high speed computations on our 
data as it stands today.
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'eprinted in Readers Digest (July 1954). 
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Sylvania Board Chairman; Vice Admiral »•’ 
Gingrich, Chief of Naval Material; and Cap* 
Rawson Bennet of Navy Bureau of IWP
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•phe ceramic envelope is much 
..ronger than the glass envelope, 
and the tuba can be handled and 
shipped without breakage. The ce
ramic envelope is also extremely 
rugged under widely fluctuating 
temperature conditions. It has been

té

Parts of new lube are
jether in single operation on mounting jig 
shown, permitting automatic mass production

removed from liquid nitrogen at 
-195° C. and immersed in boiling 
water at 100° C. without fracture. 
Tubes have also been thermally 
cycled from room temperature up 
to 450° C. without damage.

Expand Radio Line
The radio communications divi

sion of Bendix Aviation Corp, is ex
pected to double its car radio pro
duction in order to meet output 
levels required for 1955 models, it 
was announced recently.

Production Transferred
Effective July 15, 1954, all high 

production manufacturing done by 
Lennox Engineering Assoc., 6007 
Euclid Ave., Cleveland, Ohio, was 
transferred to Park Products Co., 
6900 Wade Park Ave., Cleveland.

Division Changes Name
Radio Receptor Co., Inc., N.Y.C., 

has announced the change in the 
name of its Seletron & Germanium 
Div. to “Semi-Conductor Division.”

West Coast Purchase
Century Electronics, division of 

Century Metalcraft, has been pur- 
chased by the Kearfott Co., Inc. and 
will now be known as Kearfott Co., 
Inc., Western Manufacturing Divi
sion, 14844 Oxnard St., Van Nuys, 
Calif.

He*
WHAT^IN SCOPE 

.. for RADAR?

*

CUBIC’S New VSWR INSTRUMENTATION SYSTEM
for continuous . . .

automatic . . .
measurement of VSWR

The New Model 620 is CUBIC’S contribution to higher 
efficiency and higher economy in that new RADAR design 
you may be planning. Designed for field and production use— 
where frequent VSWR measurements of radar, and other 
amplitude modulated microwaves are required, it has 
certain important features entirely new:
• Measurement of VSWR is continuous and automatic over two 

calibrated ranges, covering ratios 1.02 to 1.2, and 1.2 to OO.
e Can be used with CUBIC’S matched directional coupler— 

permanently or temporarily installed in waveguide run.
e Available too as JAN AN/UPM-12 Military version.
o And available in Model 621, for VSWR measurements at 

signal generator levels.
• For x-band only, at present. RF components will bo ready 

shortly for operation on S thru Ku band.
New designs make new demands. CUBIC engineers are 
constantly conducting research to develop new products to 
enable those new Electronic designs—still on the drafting 
boards, to become reality. In this connection, our Engineering 
and service departments are always at your disposal on 
any Electronic problem.

Writ* for latori edition of our catalog of microwave initrumente

M ■ ■ ■ M ELECTRONIC EQUIPMENT
| RESEARCH DEVELOPMENT

CORPORATION SAN DIEGO, 6, CALIFORNIA



in the October issue of TELE-TECH stai

cur

ELECTRONIC PROGRESS IN YEARS AHEAD

Telesensory Communications

Telegustatory Transmission

Micronization

Electrobot

are but a few of the pioneer

AN INVALUABLE REFERENCE
ticipated in the next 25 years.

Goldsmith's exclusive

article

October issue of TELE-TECH

Twenty five years ago Dr. Alfred N. Goldsmith, the well-known 

scientist, gave his predictions of the growth of electronic indus
tries in the years ahead. At that time he penned his estimate ol 
the relative importance of the communications, sound broadcast

ing, sound movie, television, electronic phonograph, industrial 
electronics, etc. segments of the industry.

In the past 25 years we have witnessed the amazing accuracy 

of Doctor Goldsmith's estimates of electronic progress and how 

his predictions have bean fulfilled.

This amazing forecast by a scientist with a keen insight, proved 

accurate, may very well set the stage for future electronic plan
ning and development. You can be certain, therefore, that this 

tremendous OCTOBER issue will be a much sought after refer

ence work for many years to come.

In ac 
progi 
engir

Once again this famous scientist honors the publisher of TELE
TECH with exclusive predictions of future electronic develop
ments. He cuts through the haze of imaginaticn and guess
work and gives a realistic preview of electronic things to come. 
Everyone directly or indirectly connected with the electronic in
dustries will be able to look into the future via the ed tonal 

pages of the October issue of TELE-TECH.

Dr. Alfred N. Goldsmith, noted scientist, inventor, 
and consulting engineer. The "only" person to hold 
both the Founder’s Medal and Medal of Honor from 
the Institute of Radio Engineers.

an exclusive article by Dr. A. N. Goldsmith 
of vital importance to the electronic industries, 
and the world at large!

THE YEARS AHEAD



RESERVE SPACE NOW FOR THE OCTOBER ISSUE OF TELE-TECH

Compilation of Procurement Agencies

21,000 circulation
Write, wire, or phone for detail» about tales, dosing date, 
special positions, etc.

In addition to the spectacular preview of electronics 
progress in the years ahead, TELE-TECH’s top 21,000 
engineer readers will be given:

★
 A First Hand View of 10th Annual National Elec
tronics Conference (Oct. 4-6, Chicago)

This TELE-TECH extra (in the form of a reference insert) 
will list important information for all government pro
curement activities involving electronic equipment pur
chased by the military services. An example of TELE-TECH's famous procurement data 

presentations

Winner of All Surveys
For the past three years, TELE-TECH has been voted the 
preferred technical publication in all surveys made to 
chief engineers in the electronic industries. Don't be mis
led by dock-and-dagger, nondescript surveys which 
are not representative of administrative and specifying 
engineering personnel among manufacturers,

Make sure you are represented in this monu
mental OCTOBER issue which will be referred 
to for years to come by the 21,000 key engi
neer readers who make .the thousands upon 
thousands of buying decisions for the electronic 
industries.

member

TELE-TECH will give a complete preview of this out
standing electronic engineering event of the fall includ
ing . . . technical paper program, important events, a list 
of exhibitors, and additional 11th hour conference news.

Regular Monthly Editorial Coverage
The features described above will be combined with 
TELE-TECH’s usual permanent reference articles and 
broad treatment of current and timely new developments 
and progress in the electronic industries.

Available upon request

& &

HVTAKT UM0-BKR0IUC HOGREMOn GINK

8 independent 
surveys

BFA

H

wn 
us
! Ot 
1st. 
rial

acy 
IOW

ep
os:- 
me.
in- 

>r;al

TELETECH
ELECTRONIC INDUSTRIES



wher

also 1

Whe

B, Ballou W. McAulay

whi<

rese

tionthe newly formedengineering

fWlil

R. M. Soria

COD
Soria has been ap-Dr. Rodolfo M.

160 TELE-TECH

E. B. Jones has been appointed chief 
engineer in charge of estimating and

is i 
UT€ 
nei

to no 
let C

Byron Ballou and William McAulay 
have recently been added to the field 
engineering staff at the San Bruno, 
Calif, plant of Eitel-McCullough Inc., 
manufacturers of electron power tubes. 
Ballou has been with the Eimac re
search labs for the past ten years. Mc
Aulay was formerly a station engineer 
and transmitting engineer at NBC.

To s 
serv

Dr. Augustus B. Kinzel is the new 
director of research at Union Carbide 
and Carbon Corp., 30 E. 42nd St., N.Y 
17. Dr. Kinzel has been with Union 
Carbide since 1926 when he joined the 
company as a research metallurgist.

Victorien should be your

Erwin M. Weiss has been named chief 
engineer in charge of instrumentation, 
and Michael G. Seidl, chief engineer m 
charge of the commercial music divi
sion, at Magnecord, Inc., Chicago.COMPONENTS DIVISION: 3814 Perkins Ave. • Cleveland 14, O.

Whenever a circuit indicates a resistor for 
extraordinary high performance standards, 
specify Victoreen as your first choice for 
stability and long-life. From engineering, 
thru all manufacturing processes these re
sistors are made to the highest possible 
quality. To many manufacturers, the use 
of Victoreen resistors has meant the elimi
nation of costly field failures.

The new Victoreen devel
oped carbon film resistors, 
encapsulated in inert, gas- 
filled, glass tubes provide 
high watt dissipation or 
high voltage capacity with 
unusually high stability 
and long life. The high 
performance standards of 
these new resistors make 
them especially desirable 
in avionic, sonic, radar, 
computor and television 
circuits.

A ELECTRONIC INDUSTRIES • August 19M

VICTOREEN HI-MEG RESISTORS
Resistor elements are vacuum sealed in 
glass tubes, which have been processed to 
maintain stability under high humidity 
conditions and artificially aged to maintain 
their characteristics. Such processing 
assures the accuracy needed in circuit appli
cations of very high impedance levels.

The Victoreen catalog 
providing reference 
data on Vibrator 
Power Supplies, Vi
brators, Hi-Meg Re
sistors, Voltage 
Regulator Tubes, 
Electrometer and DC 
Amplifier Tubes, Spe
cial Tubes, Current 
Regulator Tubes and 
Counter Tubes is 
available on request.

FIRST CHOKE 
FOR 

RESISTORS

pointed director of engineering at the 
American Phenolic Cpro., succeeding 
Richard M. Purinton. who now repre
sents the company in the New England 
area.

“Field-Erected Equipment Div.” of the 
Lindbergh Engineering Co., 2450 W 
Hubbard St., Chicago. Until recently 
Mr. Jones had been with Continental 
Industrial Engineers, Inc.FOR YOUR 

REFERENCE FILE

PERSONAL



Capacitor Leakage
(Continued from page 91)

The relationship was found to be: 
ß —

— R2C1I 9
ß + aVj

—e

where
a = [Rx^+RJC^CJ2

— 4R1R2C1C2
ß = R1R2+R2(C1+C2)
Y — R1R2C1C2 
to normalize 
let Ci = nC2

Rx = pR2
also let C2 = 1

R2=l
3 — _ ß+alfi

2y —e

Where a = (np+n+1)2—4np

ilay 
ield 
ino. 
nc, 
bes. 
re
l
eer

Y = np
To simulate a case close to the ob
served results, let 

n = .2 
p = .05
E0=1.O

then Eo= E30.168 [e“3‘-e-mt]

Fig. 7 shows the plot of this re
sult, and also the two functions of 
which it is the sum.

While the picture here shows close 
resemblance to the experimental 
data it would be hazardous to ex
trapolate the experimental informa
tion to extract accurate values for 
the system components.

Eg BATTERr

Ri 
AWv

_C| Cg

Fig. 8: Equivalent circuit for evaluating data. 
C. it working capacity; Rj It leakage 
resittance; Ci and Rt are "took” components

Conclusion

ap- 
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ire- 
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lief 
ion. 
r in 
ivi-

The method described may be an 
important tool for the evaluation 
of capacitors components, both for 
the user and manufacturer of such 
components. It may also be useful in 
the evaluation of dielectric materi
als, cable performance and be help
ful by furnishing criteria of impor
tance concerning waxes and oils. It 
is doubtful that fundamental meas
urements can be made in this man
ner unless the systems involved are 
relatively simple. The instrumenta
tion can be relatively simple, inex
pensive, and can be operated by 
inexperienced personnel.

THE SHURE,

Model ”333* 
Concert-Line 
Microphone 
List Price 
$250.00

• Small size,slim design!

♦ Smooth, extended 
frequency response!

• World-famous, patented, 
Uniphase system!

Presenting the only 
BROADCAST MICROPHONE 
with “all three”—!

UNIDIRECTIONAL 
MICROPHONE

Out of the Shure Laboratories has 
come a slim, small Broadcast micro
phone so remarkable in its over-all per
formance that we have given it a special 
name—the "Concert-Line."

The “333“ is the only small, slim Broad
cast microphone in the world with the world- 
famous, patented. Tdntphase system!
The small, slim "333" provides the fine 
quality formerly found only in the 
conventional-type, large size Broadcast 
microphones. The Concert-Line "333" 
is truly an important advancement in 
microphone development and design. 

The Unidirectional "333" is AVAIL
ABLE NOW — in limited quantities — 
for the most discriminating users. ■ /SHURE BROTHERS, Inc. 

/Manufacturers of
k /Microphones and
U/Acoustic Devices
7/225 West Huron Street
/Chicago 10, Illinois
'Cable Address: SHUREMICRO
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printed circuits
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Compare these features ...
>|c Wide range of impedances to cover all applications

Excellent Stability & High Gain
Micrometer core adjustment
Compression moulded plastic base for auto radio and other 
high temperature applications

>|c Individually tested and visually aligned and preset before 
shipping

Send us your inquiries for delivery and quotations. Request our 
free catalog and engineering handbook.

RAYPAR
7800 WEST ADDISON STREET CHICAGO 34, ILLINOIS
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Barrier Transistor
(Continued from page 80)

megacycle region is well known. 
Surface-barrier transistors have 
been used in bandpass amplifiers 
from 5 to 55 mc. The common-base 
connection proves to be the most 
practical in this application since a 
high cutoff frequency is required. It 
is desirable to minimize interaction 
between stages of cascaded bandpass 
amplifiers to facilitate timing and in
crease over-all amplifier stability. 
This is accomplished by using bridge 
neutralization.

Inpul Impedance

Fig. 9 shows the input impedance 
vs. frequency for a tuned amplifier, 
both neutralized and unneutralized. 
For the unneutralized case, a slight 
detuning of the output tank (or an 
equivalent signal-frequency shift) 
can cause Zn to go to zero or even 
negative (Fig. 9B) and produce os-
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This 
since 
for t 
stage 
twee 
peda 
the 
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28 di
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r—u------------------- «w- 50MC XTAL

HH-0-----

1000

1000 1000

+I.SV

Fig. 13: Surface-barrier transistor oscillator

dilations. The input impedance of 
the neutralized amplifier, however, 
is independent of frequency and 
output tank resonance (Fig. 9C) 
since Z12 = 0.

A typical neutralized bandpass 
amplifier is shown in Fig. 10. The 
agreement between measured and 
predicted values of power gain, as 
shown in Table II, proves the utility 
of the n equivalent circuit.

SBT wide-band low-pass ampli
fiers have gains of 14 db per stage 
and over-all bandwidths as high as 
9 mc. The common-emitter connec
tion has proven to be the most use
ful configuration in directly cascad
ing many of these stages. Each stage, 
having a load impedance equal to 
its input impedance, has a voltage 
gain equal to its current gain, 
+ao/l — ao, and a cutoff frequency 
closely equal to

f-a (1 — ®o) •
Therefore, the voltage-gain band-
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width product equals

■

Fig 14: Surface-harrier transistor mixer

TABU II

from tip to attachment-plug cap.CIENT

Write for descriptive literature.

No. H-142

coupling resistances. When the effect 
of these losses was compensated for

only 25 mc. This discrepancy 
due to losses in the interstage

No 3198 
1-1/8* Tip 
550 Watts

No. 3138 
3/8* Tip 
100 Watts

No. 3128 
1/4" Tip 
60 Watts

AMERICAN ELECTRICAL HEATER COMPANY

No. 3178 
7/8* Tip 
30: Watts

No. 3158 
5/8" Tip 
2D 0 Watts

S No 3438
>; 3/8* Tip 

100 Watts

No 3128 4 
1/4" Tip 
60 Watts
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This is a realistic figure of merit 
since optimum match is not required 
for this application. A typical two- 
stage video amplifier operating be
tween equal source and load im
pedances is shown in Fig. 11. With 
the coils short-circuited, the band
width was 3.2 mc and the gain was 
28 db. Even though

by adding the two coils, the band
width doubled, giving good agree
ment between the theoretical and 
measured gain-bandwidth product.

A method of trading gain for 
bandwidth and vice versa 'would 
prove valuable in circuit design. 
Conceivably, a feedback amplifier 
with proper phase relationships 
should achieve this result. A typical 
two-stage feedback amplifier utiliz
ing resistive feedback from the col
lector of the second stage to the 
emitter of the first stage is shown in 
Fig. 12.

ELECTRIC SOLDERING IRONS
. . . and that's why ANY model of American Beauty 
Electric Soldering Iron can be chosen with the assurance 
that it is absolutely DEPENDABLE—DURABLE—EFFI-

was 
was

THAT’S WHERE THE HEAT IS COHCENTRATED IH All 

.American Beauty

Surface-barrier transistors have 
been operated in both LC and crys
tal-controlled oscillators. A 50-mc 
crystal-controlled oscillator deliver
ing 400 microwatts at 25% efficiency 
is shown in Fig. 13. A standard LC 
oscillator with even better efficiency 
is obtained by shorting the crystal. 
The parameters limiting the maxi
mum frequency of oscillation are 
basically the same ones governing 
power gain. The maximum oscillat-

fca was 50 mc, 
the stage gain-bandwidth product

«v 'NPUT

No 3120
. 3/16" Tip

30 Watts 
& ; /

Four new models have recently been added to our line. They 
are No. 3120, tip, and its companion iron (No. 3118, ’/»* tip) 
and No. 3438, %" tip, and its companion iron (No. 3438-EP, H* 
Fternalloy-Plated tip).
The first two are “Bantam” irons—extremely light but ruggedly- 
built, small-diameter tip irons designed especially for television, 
radio, radar and similar precision instrument soldering.
The last two are production-line irons embodying a new type of 
heat application with the element permanently embedded in the 
tip for maximun heat-conductivity from tip to the work.

Typical SBT Performance in 
Bandpass Amplifíen

Frequency 

(me)

Measured 
Power Gain 

(db)

Calculated 
Power Gain 

(db)

5 20.6 23.0

28 19.0 18.3

55 12.2 13.0
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«tifata

made of

SINCE 1919

/WTCALEX 
fTHE INSULATÖr\

NOTE: MYCAIEX 410 glass bonded mica is 
an exclusive formulation of and manufactured

MYCALEX printed circuit tube sockets 
effectively eliminate broken or loose 
connections that ordma'ily result from 
tube insertion and removal, shock and 
v brat'on. An exclusive MYC ALEX con
tact design permits a positive mechan- 
icol attachment in conjunction with a 
soldered connection. The mechar cal 
attachment safeguards against stress 
at all times, insures the permanence 
of the soldered connection between 
printed circuit and socket contact. 
Troublesome intermittent contacts, 
costly repairs are thus eliminated.

Application of these sockets to your printed 
circuit ton speed production, reduce reioc*», 
improve performance. For informa’ion call or 
write J H. OuBois, Vice PresidentEnaineer- 
ing, at Clifton, N. J., address below.

• LOSS FACTOR .014 at 1 mc/s
• POWER FACTOR .0015 at 1 mc/s
• HIGH DIELECTRIC STRENGTH
• NO CARBONIZATION
• ZERO COLD FLOW
• IMMUNE TO FUNGUS

only by the Mycalex 
Corporation of 
America. It meets all 
the requirements for 
Grode L-4B under 
Joint Army -Navy 
Specifications JAN
I-10.

At last!
Printed Circuit 
Tube Sockets that

Mycalex® 4io 
glass-bonded mica

MYCALEX TUBE SOCKET CORPORATION
Under exclusive license of Myiolex Corporation of America, 

World's largest manufacturer of glass bonded mica products
ADDRESS INQUIRIES TO-

General Offices and Plant.-Œ Clifton Blvd., Clifton, N. J.

Barrier Transistor
(Continued from page 163)

ing frequency on the basis of unity- 
power gain, is

T 25r'bC0
Predicted values of fmax are within 
10% of experimental values. Maxi
mum oscillating frequencies well in 
excess of 100 mc can be obtained 
using surface-barrier transistors.

A vital component in the transis
torization of a VHF receiver is a 
transistor mixer. The surface-barrier 
transistor performs very well in this 
application (Fig. 14) and has a typi
cal measured conversion gain, from 
55 mc to 5 mc, of 8.6 db. The transis
tor performs a two-fold function. 
Mixing action occurs at the base-to- 
emitter diode, and the detected sig
nal at the base is amplified by tran
sistor action; thus, an amplified i-f 
output is developed across the col
lector tank circuit.

In computer applications, quick

Fig. 15: Non-saturating flip-flop circuit

response is of prime importance. 
SBT flip-flops, requiring only a 3-v 
collector supply, have rise times of 
0.07 usee and fall times of 0.15psec. 
One of the basic computer circuits 
is that of a collector-coupled flip
flop employing common-emitter 
connected transistors. To achieve the 
fast rise and fall times noted above, 
the transistor must have a high cut
off frequency and a reasonable cur
rent gain, and the circuit must be 
designed to eliminate the effects of 
hole storage on fall time.

Flip-Flop Circuit

Embodiment of the above features 
in a non-saturating flip-flop circuit® 
is shown in Fig. 15. Circuit perform
ance is independent of wide vari
ations in current gain. This is desir
able and relaxes the transistor 
specifications. The non-saturating 
features of this flip-flop are obtained 
by the use of diodes and dividing 
resistors which prevent the “on’ 
transistor from saturating. When the

TELE-TECH & ELECTRONIC INDUSTRIES • August 1954
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MICROWAVE

Polarized Antennas

cams. VSWR measurements,

Parabolic. High gain, center and offset fed, from 890 to 2700 mcs. Spun 
or mesh aluminum. Superior electrical and mechanical performance. Many 
features incorporated as a result of years of actual experience and user 
case histories.

taese cams are rendsred inoperative, 
and the oscillator sweeps continu-

COAXIAL 
TRANSMISSION LINES

51.5 and 50 ohm teflon and steatite 
insulated transmission lines and com
ponents provide very low attenuation, low 
VSWR, and flat impedance systems. 
Nominal 51.5 ohm lines are currently 
supplied in both te<ior. and steatite. 
Teflon lines are available with either 
RETMA flanges or PDC "Air-tite" coup
lings at no additional cost. 6H" teflon 
lines are supplied only with RETMA 
flanges; steatite insulated lines with RMA.

UHF "TELEPLEXER”
The Prodelin "teleplexer" consists of a vestigial sideband filter 
and a diplexer. It combines the output of the aural and visual 
transmitters, rejecting and absorbing the unwanted portions of 
the signal. The resultant signal is fed to a single transmission 
line The "teleplexer” is designed for inexpensive conversion to 
50 KW operation.

Function Switch

. The function switch shown in Fig. 
5 controls the pre-set frequency

UHF-TV
WAVEGUIDE

Prodelin is first choice in UHF-TV instal
lations using waveguide. Prodelin 
pioneered in commercial TV waveguide 
proving exceedingly efficient over a long 
term of service in many installations 
Special sexed flanges, which allow for 
expansion, permit rigid hanging direct 
to the tower members. This also elimi
nates the 24 bolts previously required 
and reduces installation time more 
than 50%.

COAXIAL TRANSMISSION LINES
SO OHM—1%" 50 OHM

Ideal for applications to 3000 me, without regard to frequency. Furnished with RETMA 
flanges which feature locating pins and anchor insulator connectors for positive 
concentricity between sections. Can be supplied with PDC "Air-tite” couplings for 
rapid, leak proof assembly in the field. Proved in use in many critical applications. 
More in use than ail other types combined.

TOWERS
Prodelin all-aluminum guyed towers are available, in 10-foot increments, to a height 
of 200 feet. They can be raised or dismantled by 3 men.in a half day, without special 
tools or footings. No wrenches, nuts or bolts required to erect towers.

For product information, use inquiry card on latl page. 165

ANTENNAS
Cavity-fed Comer Reflector 

All-aluminum, high gain, from 890 to 2700 
mcs. Ideal for short distances, as in local “side 
hops.” Lightweight. Low wind resistance, facili
tating pole mounting. Inexpensive. (See illus
tration right.)

2000 MC. Worn
All-aluminum, 20 db antenna for 2000 inc micro
wave communication. Low cost. Replaces more 
expensive parabolic antennas for short-distance 
transmission. (See illustration left.)
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collector voltage of the “on" tran
sistor drops to approximately — % v, 
tnc diode conducts and a continued 
rise in base current is prevented. 
This reduces the adverse effects of 
hole storage since there are less 
holes to be removed from the base 
region when the “on” transistor is 
triggered “off.” The use of steering 
diodes (Dx and D2) allows the trig
ger to be a pulse or a square wave, 
relaxing specifications on pulse 
width, and provides isolation be
tween the two sections of the flip
flop. The non-criticalness of this 
circuit aids the designer and should 
be welcomed by the manufacturer 
of transistors.

Iteierence*
i “The Surface-Barrier Transistor,’ I’rnr. / R.E., 
‘ vol 41, pp. 1702-1720; Dec., 1^53.
2 I B Angell and F P. Keiper, “Circuit Appli- 

catio"s of Surfaace-Barrier Tra^sitors,” Proc. 
I.R.E., vol 41, pp 1709-1712; Dec., 1953.

3. I, Wainock, “Junction Transitor Switching Cir
cuits,” Paper given at IRE Transitor Sym
posium, Philadelphia, Pa., February, 1954.

4. “Philco Develops ‘Surface-Barrier’ Transistor," 
Tele-Tech & Electronic Industries, p. 87. Jan. 
1954.

(Continued from page 72)

frequency range from 2200 mc to the 
desired 2600 mc. This is accom
plished by a modification of the cav
ity plunger, which is motor driven, 
sweeping the frequency from 1000 
mc to 2600 mc in only 30 seconds' 
time. To insure that operation be 
conducted within only one mode 
throughout this frequency range, a 
wider range of reflector tracking 
voltage is required, in this instance 
approximately 500. Excellent track
ing is obtained by mechanical cam 
variation of a resistance network 
which varies the reference voltage of 
a differential regulator power sup
ply. Bias for the bolometers used for 
sampling incident and reflected 
power is reduced at the band’s up
per limit. This is done because the 
klystron’s power output varies over 
a greater range than is acceptable 
by the ratio amplifier’s input, even 
though the amplifier operates satis
factorily with as much as 15 db. in
put variation. In addition, an in
crease in output power becomes 
magnified by the one-hole couplers’ 
characteristics, since their coupling 
factor decreases 6 db per octave.

World’« Finest Transmit« on Linet *
307 BERGEN AVI. • KEARNY, N. J

MICROWAVE

TV BROADCAST
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High 
Humidity 
High 
Temperature

are encountered, specify Sarkes Tar- 
zian “Centre-Kooled” rectifier con
struction.. Heavy bakelite core elimi
nates rectifier - to - chassis shorting. 
(Ask for information on the conver
sion Plug-In chassis.)
New replacement guide available at 
your distributor's.

rkes
a rzi a n selenium rectifiers

Dept. T4, 415 North College Avenue, Bloomington, Indiana 
In Canada: 700 Westen Road, Toronto 9—Tel. Murray 7535

Polarized Antennas

quency within this range by means 
of a manual switch. For pattern 
measurements, the cams halt the 
sweep at predetermined frequencies 
at which radiation measurements 
are required.

Electrical details of the VSWR 
plotter are shown in Fig. 7, a block 
diagram of the system. The incident 
wave passes in series through two 
modified Sierra Electronics Model 
138A coaxial directional couplers. 
Information supplied to the ratio 
amplifier could be obtained from one 
coupler only; however, directivity 
depends upon how well the arms of 
coupler secondary line are matched. 
The bolometer mounts present a 
VSWR of as high as 1.25:1, thus 
separate couplers are employed for 
sampling incident and reflected 
waves. The unused arms are dry
load terminated.

throug 
loop, I 
moduli 
portio 
amplif 
to Er/ 
fier pr 
dicati* 
switch 
VSWI 
2.5,

For maximum accuracy the cou
plers must have identical coupling 
characteristic and constant cou
pling with frequency. A small error 
is introduced due to variation of 
coupling with frequency, since the 
ratio amplifier is calibrated at one 
coupling only. This error becomes 
negligible if the coupling is greater 
than 20 db; the couplers employed 
nave a minimum coupling of 22 db

It is important that the coupler 
nearest the generator sample the in
cident wave, otherwise a portion of 
the reflected wave will appear in the 
incident arm. Unmatched coupling 
characteristics of the individual 
couplers leads to a direct measure
ment error which is a function of the 
coupling difference and the VSWR 
being measured. In this equipment 
the coupling tracks to within 0.2 db, 
corresponding to an error of ±0.003 
in VSWR when measuring 1.10 and 
±0.07 when measuring 2:50 VSWR 
Directivity of the couplers is better 
than 26.5 db, enabling accurate 
VSWR measurements to as low as 
1.10.

A sample of the incident and re
flected waves is detected and fed 
to the terminals of the ratio ampli
fier, The reflected component, E,, 
is passed through a 5-kc bandpass 
filter for identification by means o’ 
frequency content. The filtered com
ponents then feed to a balanced 
modulator-amplifier stage. The in
cident component then passes
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Labor Shortage
(Continued from page 72)
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POPUL R DIALS AND NOBS
b unyean, National dia Is and knobs have in the

like the N and ACN dials shown, ited or
suppl

functioi iction

fit $47 shafts. For commercial

Write f<
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Sherman St.isses
amount maximum

1954

National knobs
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the company’s industrial relations 
formula.

Group term life insurance and 
accidental death and dismember
ment insurance valued at $2,000 is 
automatically provided without cost 
to the employee, after 90 days of 
employment. Similar insurance with 
maximum values to $20,000 is avail
able to employees on a contributory 
basis. Costs in excess of employee 
contributions are paid by the com
pany. A third life-accidental death 
plan permits personnel with two 
years of service to purchase from 
$2,000 to $25,000 worth of insurance 
with paid-up values at low group 
rates.

can be specially calibr 
with blank scales for commercial applicatii

popular choice of amateurs, experimenters, and comitaercial users.
National dials feature smo )th, velvety action, 

easily-rea»1. scales and quality c< nstruction. Many dials,

one 
nes

through a high gain voltage delay 
loop, pioviding agc potential to the 
modulator, this voltage being pro
portional to l/Ep The modulator - 
amplifier output is then proportional 
to Er/E.. Note that the ratio ampli
fier provides visual panel meter in
dication of VSWR, while a range 
switch enables accurate reading of 
VSWR from 1 to 1.3 and from 1.2 to

supplied in special colors 

new National catalog of

rate 
r as

applications, they can be 
and with special calibrations.

dials and knobs to Dept E-854

distinguished by their clean.
chrome and plastic st pling and sturdy const 

are the most popular of their type ever produced

Voluntary InHnrancr Plan

Outstanding is an insurance plan 
offered to employees on a voluntary 
and contributory basis which pro
vides hospital coverage for as long 
as three months, maximum surgical 
benefits of $300. and special accident 
expense up to an additional $300. 
Most important, it also pays for ma
jor medical expenses resulting from 
either severe non-occupational ac
cidents or prolonged illness to a 
maximum of $5,000.

To show appreciation of the con
tributions of employees to the prog
ress of the company and at the 
same time to provide a means to 
help them build estates for retire
ment, Consolidated launched an 
Employee Profit Sharing and Re
tirement program in Dec. 1952, fol
lowing study of more than 200 such 
plans operated by other industrial 
and commercial organizations. Con- 
'ohdated, and its subsidiaries, con
tribute 12% of each year’s combined 
net profits before taxes, but not 
more than 15% of that year’s total 
payroll, for all participating em
ployees. An employee participating 
hi the plan must contribute a mini
mum of 4% of his gross salary or 
wage with the option of increasing

. PRECISION' 
ft *

components



phase relationships, or a maintenance

METER RANGES:

FREQUENCY RANGE:

WAVEFORMS ACCEPTED:

REQUEST

ent Corp

thi-i
TELE-TECH

INPUT IMPEDANCE: 
FULL DETAILS UPON

AMPLITUDE RANGE: 
ACCURACY:

Timing System
(Continued from page 89)
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Labor Shortage
(Continued from page 167)

TYPE 324-A VIDEO PHASE METER
This instrument of laboratory precision makes 
possible the rapid and accurate measurement of 

phase angle THROUGH THE VIDEO RANGE. It 
provides verification of design calculations, a 

criterion for optimum adjustment of delicate

S,NGlf sábano 
video 

r*ANSlAr

of 10%. Contributions are made 
through payroll deductions. Eligi
bility for plan membership is es
tablished when the employee com
pletes a year’s service and has 
reached the age of 21. To date, al
most 88% of employees eligible 
joined the plan.

In the short history of the plan, 
company contributions of $280,000 
and employee contributions of ap
proximately $294,000 have been 
pooled in an investment trust. Re
turns on the investments have av
eraged more than 8% a year.

Consolidated believes the aes
thetic side of the picture is impor
tant too. It has invested a great 
deal of money to provide one of the 
most attractively landscaped indus
trial settings in the country.

Consolidated is proud of the high 
regard with which it is held by its 
people. Its management is fully 
aware that “man lives not by bread 
alone”—that research, development 
and sound financing, vital as they 
are to continuing success in the 
highly competitive electronic indus
try, spell only part of a successful 
business operation. Much more is 
required to convert ideas to prod
ucts. The answer lies with a com
pany’s people and how they feel 
about their company.

PH^INg

SPECIFICATIONS
Phase angles from 0° to 360° full scale; and 90° quadrants 
full scale; no ambiguity.
20 Kc. to 4.5 Mc. — Range down to 20 cycles may be supplied 
on special order.
Sine waves and any complex waves having not more than one 
positive-going zero axis crossing per cycle. Phase angle 
measurement is defined as phase difference between cor
responding positive going zero axis crossings of the periodic 
signals being compared.
2 volts to 300 volts peak.
± 4° on quadrant scales. Incremental change of 0.25° is 
easily read.
10 megohms shunted by 14 mmf.

TECHNOLOGY!
545A MAIN ST., ACTON, MASS., Colonial 3-7711

West Coast Engineering Facility 731 North LaBrea Avenue, Hollywood, Calif. Telephone WHitney 0108.
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telemetering system and recorded 
on charts, graphs, film, or magnetic 
tape. When a missile flight of even a 
few minutes has ended, a mountain 
of data results. In order to evaluate 
the operation of the missile, a sci
entist must evaluate this data He 
must know, for instance, what hap
pened 1 min. and 27 sec. after the 
launching. He must know what 
photographs were taken at that in
stant; which foot of magnetic tape 
contains information transmitted by 
devices inside of the missile via 
radio to the ground stations. He must 
know which position of certain 
graphs and charts covered the 1 min. 
and 27 sec. of the missile’s flight. Al' 
this—plus the correct time of 
launching—is provided by signals 
from the dual timing Signal System 
control console.

One half of this system could pro
vide all of the required signals 
necessary for correct operation.
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However, in order to reinforce the 
reliability, two systems were built 
t0 give dual operation. Either of the 
two systems may be operated sepa
rately, but without dual reliability, 
to provide signals for a double 
launching. But, the paramount rea
son for a dual system is to provide 
as successful a launching and re
cording of flight data as possible. The 
dual system reduces the possibility 
of losing missile flight data because 
of power failure, tube failure, or 
even a system failure. For example, 
one system is connected with the 
local power mains at Cape Canave
ral, while the other system receives 
its power from a public utility 
source. Each of the systems is syn
chronized with the other, to retain 
the highest degree of accuracy when 
a system switchover is necessary. 
The importance of such reliability is 
immediately evident since the cost of 
one missile can exceed the cost of 
the timing system.

Design Data

The dual timing Signal System 
consists of two identical electronic 
time base generators which are 
coupled together by means of the 
control console. Four racks of ter
minal equipment are located directly 
behind the operator to provide the 
signals necessary for the operation 
of instrumentation equipment which 
is located in the vicinity of the mas
ter control at Cape Canaveral. These 
four racks of terminal timing equip
ment are similar to those which are 
located at the downrange stations. 
These equipments give the operator 
an indication of how the output sig
nals of the systems are functioning 
at the receiving end. The four racks 
contain terminal timing equipment 
for telemetering, raydist, radar, and 
tracking telescope systems, plus a 
special pulse shaper.

The basic signal of the time base 
generator originates from 128 kc 
temperature controlled crystal oscil
lator with a basic accuracy of one 
part in 107. A pulse rate divider con
sisting of chains of flip-flops divides 
the basic 128 kc signal time into thé 
pulse rates which are used by the 
A. F. Missile Test Center timing sys
tem. This system consists of central 
equipment located at island stations 
along the 1,000 mi. range and of 
terminal equipment located in or ad
jacent to range instrumentation 
equipment. The 30 output signals of 
the dual timing system are generated 
with a pulse width of 300 p sec. with 
an amplitude of approximately 1 v. 
These signals are distributed over 
250-ohm balanced lines. The outgo-

Hew!
“P” TYPE

ENCAPSULATED

RESISTORS

Stable... Small... 
Light-weight...
Shallcross “P” Type Encapsulated Resistors are ideal 
for installation where stability, dependability, and 
minimum size and weight are a must. These radically 
new resistors offer the performance advantages of 
hermetically-sealed steatite resistors at less cost.

Because of the unique Shallcross method of encap
sulating windings, “P” type resistors have greater 
maximum resistances, longer leakage paths, and higher 
wattage ratings.

Shallcross “P” type resistors are available in six 
MIL-R-93A lug-type styles and five axial lead styles 
with wattage ratings ranging from .500 to 3.5 watts. 
All styles meet and exceed JAN-R-93A, Characteristic A.

Complete information on sizes, ratings, and test 
results of Shallcross “P” type precision wirewound 
resistors is available in Engineering Bulletin L-30. 
Write for your copy today.

SHALLCROSS MANUFACTURING CO.
518 Pusey Avenue, Collingdale, Pa.
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CORRECT COMBINATION

1000 mmfd.; 3 KV; 42 amps rms

Kl y nt r tn

TELE-TECH

Fig, 9: 
When c

As is fairly well known, we have 
also incorporated ceramics as RF 
windows in an improved design oi 
klystron amplifier tube. Fig. 8 shows 
a series of three power klystrons 
covering the UHF TV frequencies 
The purpose here was to provide an 
externally tunable klystron, while 
keeping the tube itself as simple a 
possible. The resulting simplicity

& ELECTRONIC INDUSTRIES • August
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1000 mmfd.; 7.5, 10, 12 KV¡ 
42 amps rms
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1.JCSL
2. JCS

The wide choice of size and power ratings for a given 

capacity is illustrated by these five units all having 

capacities of 1000 mmfd. JENNINGS functional designs 

thus permit you to select the smallest fixed or variable 

vacuum capacitor that will meet your voltage and cur
rent requirements.

Send for our catalogue summary describing over 150 

types and sizes of vacuum capacitors and switches.

4. MC 1000 mmfd.; 10, 15, 20 KV;
120 amps rms

MLC 1000 mmfd.; 25,30 KV;
120 amps rms

5. MMHC 1000 mmfd.; 35, 40,45 KV;
125 amps rms

Tube Reliability
(Continued from page 85) 

kind, either on the anode or on tht 
envelope. This is something new in 
the art of electron tubes at that 
power level and is made possible 
because the envelope sections and 
seals can take the temperature 
During operation at 450 watts anode 
dissipation, the anode seals run' 
400' C. and the ceramic itself run? 
350’ C. Such temperatures are well 
below the capabilities of both the 
seals and the ceramic bodies.

Also incorporated in this tube is 
an improved ruggedized thoriated 
tungsten filament developed under 
a Navy sponsored contract. Under 
shock tests this filament will with
stand 380 G. compared to 125 G for 
a standard thoriated tungsten fila
ment of similar construction—an im
provement of about 200%.

Fig. 6 illustrates a 20KW ceramic 
tetrode involving a metal anode and 
ceramic-to-metal seals. This shows 
the stem and anode structures sepa
rated prior to making the final seal 
which is a heli-arc weld between 
metal flanges.

Timing System
(Continued from, page 169) 

ing signals are distributed directly 
from the console which has controls 
to permit individual signal selection 
from the outputs of either time base 
generator.

The sine wave and pulse signals 
are available from the dual timing 
system in graduated steps from 1 
pulse per minute to 64 kc.

The following binary “presence
absence” code signals are available: 
10-digit, 20 pps readout, binary code 
10-digit, 100 pps readout, binary code 
10-digit, 500 pps readout, binary code 
9-digit, 1 pps readout, binary code

Additional output lines are pro
vided in the dual system in order to 
accommodate any special signals 
which may be required at the A. F 
Missile Test Center.

JENNINGS RADIO MANUFACTURING CORPORATION • 970 McLAUGHLIN AVE 
P.O. BOX 1278 • SAN JOSE 8, CALIFORNIA
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Fig. 9: Exploded view of ceramic twin triode. 
When assembled, alt purls are brazed solidly

SEND FOR YOUR COPY. Write on your letterhead, please, indicating antenne 
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MICROWAVE RELAY — For mobile military communications, railroad, TV 
network, and public utilities.

MISSILES — Flush-mounted antennas for intelligence transmission; beacon 
antennas for tracking.

THI-TECH a ELECTRONIC INDUSTRIES • August

AIRCRAFT — Blade, flush mounted, and block antennas for navigational 
radar, Shoran, communications, and homing.

RADAR — Design and production of search antennas; IFF parasitic 
antennas; conical scan for gunlaying and tracking.
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parture from previous designs. Fig. 
9 shows a new experimental twin
triode comparable with the 6SN7. 
From appearance it would be diffi
cult to tell that it was a vacuum 
tube. It is of all-ceramic construc
tion and is of flat cylindrical shape 
resembling a pill box. Flexible leads 
are provided because the inherent 
reliability is expected to permit 
soldering the tube permanently 
into a circuit, as one would a resis
tor or condensei*. No socketing1 
which invites removal is expected. 
Ceramic end disks comprise the 
anodes. Grids and cathode are sepa
rated by ceramic spacer rings, all 
assembled in stacked relationship 
in a confining ceramic envelope cyl
inder. The grids are made by a pho
tographic electroforming process for 
accurate high speed production. The 
cathode button contains a packaged 
heater which is a structurally inte
gral part of the unit. Since the 
heater is integrally formed, it can
not move or vibrate. All of the

GABRIEL ELECTRONICS DIVISION
Formerly Workshop Associates Division 
THE GABRIEL COMPANY, 300 Endicott Street, Norwood, Moss.

eliminates structural problems and 
permits outgassing and exhaust by 
good high vacuum techniques.

All of the above ceramic tube 
work has been sponsored by Eimac. 
Certain of this is already in factory 
production. Some very important 
work is also being carried on under 
the sponsorship of the Air Force. 
These company and government 
sponsored programs arc thoroughly- 
integrated so that each project gets 
the benefit of results accomplished 
under the other. The military work 
particularly benefits from the con
current Eimac production experi
ence.

Fig. 7 illustrates a ceramic ver
sion of the 2C39A, the new tube be
ing called the 2C39B The simplicity 
of the envelope in its ceramic form 
is noteworthy.

A very important government 
sponsored program at Eimac is con
centrating on tube reliability in the 
smaller tube category. This is a long 
range program, and the approach to 
the problem constitutes a radical de-
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run.' 
runs

Find important new ideas and advanced techniques leading to the 
ultimate answers in Gabriel’s new Facilities Report. For design .., 
development... or production, you need this 24-page well illustrated 
brochure.
It is, we believe, by far the most complete in the field. A few of the 
projects described — typical of Gabriel experience that can help 
you — are;



METAL-CASED TO INSURE THEIR CONTINUED INTEGRITY

Exhaust

TIME PROVEN MOVEMENTS

ANTI-MAGNETIC SHIELDING

LARGE, EASY-TO-SEE SCALES

1% ACCURACY

MIRROR SCALES

PHAOSTRON CO. 151 PASADENA AVE. PASADENA, CALIF.

PRICE-YOU CANNOT BUY BETTER
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the KEY 
to your problems

We don't recommend mounting the instrument in this position 
this FULL SIZE ILLUSTRATION 

will be better appreciated by turning the magazine

Inquiries are invited and catalogue sheets are available on this 
NEW UNE of CUSTOM INSTRUMENTS which also include 2y2" & 3'/2" sizes.

The proposed method of pumping 
these tubes is of interest. There is 
no exhaust tubulation on the tube. 
All parts are assembled and brazed 
together except one of the end wall 
disks. The exhaust then takes place 
in a vacuum chamber, while the end 
disk is held separated from the main 
body of the tube, thus providing a 
wide opening for withdrawal« of gas. 
Exhaust problems associated with 
restricted pumping tabulations are 
thus avoided. As a final step, the end 
disk is lowered and brazed in place 
while the tube is still in the vacuum 
chamber. Many tabes can be ex
hausted simultaneously in this man
ner.

Bakeout and exhaust at high tem
peratures of, say, 650f C is per
mitted because of the absence of 
glass and other' low melting point 
materials. Flash getters are elimi
nated. In high vacuum work one 
knows that such active getters are 
employed as a crutch for inadequate 
pumping procedure. Some gettering 
action is planned for the tube, but 
it is of a stable, high temperature 
kind earlier developed by Eimac in 
its power tube work.

This paper was presented at the National Cos« 
ference on Airborne Electronics.

Tube Reliability
(Continued from page 171) 

parts, including the electrode sup
ports, are brazed solidly in position 
Spot welds have been eliminated.

The stacked construction was se
lected because it permits assemble 
without requiring skilled operators. 
It is also ideal for automatic ma
chine assembly operations, that also 
being one of the objectives of our 
program. The stacked construction 
illustrated is a basic design, adapta
ble for a variety of tube types. Thus 
by eliminating the grids, one has a 
twin-diode. By inserting more grids 
we make a twin-tetrode. While a 
twin structure has been illustrated, 
it is understood that this stacked 
structure is adaptable for the com
moner single unit tubes, such as di
odes, triodes, and the like. We have 
laid out designs in which the disk at 
one end of the tube supports the 
cathode and the disk at the other 
end forms the anode, thus provid
ing a simple diode. This basic diode 
may then be expanded into a triode, 
tetrode or pentode simply by stack
ing in the requisite number of grids. 
Certain tube parts, not unlike build
ing blocks, are therefore common to 
a variety of tube types, depending 
upon the particular combination de
sired.



Direct Recording
(Continued from page 94)

THE

INDUSTRIAL "AIRBRASIVE ” UNIT
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THE
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cathode flicker,

For example, exasperating difficulties 
had been encountered in cutting and 
shaping crystals for X-ray and neutron 
diffraction •work. Ordinary cutting 
and grinding operations were prone 
to cause fracture. One laboratory ap
plied the S. S.White "Airbrasive” Unit 
to this task and reported, "There is 
absolutely no other convenient way to 
do crystal-shaping for our work than 
by means of the Unit.” The crystals 
are first manually cut into sections of

new office at 1 South 
Highway, Park Ridge, 
the direction of K. W.

Western District Office • Times Building, Long Beach, California
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roughly correct size with the "Airbra
sive” Unit. Then, as illustrated, the 
rough crystal is mounted on a stand
ard goniometer head and oriented op
tically or by X-ray. The goniometer 
head is placed on a small lathe, and 
the "Airbrasive” tool is mounted on a 
toolholder. Fragile materials have 
been successfully shaped into accurate 
cylinders with diameters to a fraction 
of a mm and lengths of 1.5 to 2 cm. 
S.S.White engineers will be glad to 
conduct tests on any of your parts and 
will advise you as to the suitability of 
the "Airbrasive” Unit for your needs.

noises, such

If you plan Io attend, bring along ac
tual work camples for an “on-the-spot” 
demonstration of the “Airbrasive” Unit.

opened a 
Northwest 
Ill., under 
Meyers.

WRITE FOR BULLETIN 5307 It contains complete facts and 
data on how the ‘‘Airbrasive” Unit operates and how it can 
be adapted to specific operations.

inaudible. It appears that flutter 
effects will be below audibility if 
the rms value of flutter components 
in the range from 0 to 200 cps, as 
measured on an unweighted basis, 
total less than 0.15%, provided these 
components are of random distri
bution with respect to frequency, 
and provided that the level of vari
ations in the 0 to 7 cps rate area is 
very low compared to this total.

While the ultimate limit on sig- 
nal-to-noisc is imposed by tape 
velocity, tape characteristics, and 
equalization, the highest limit which 
may be reached at conventional 
audio tape speeds and current 
equalization practices, is from 60 to 
65 db, and is imposed by the nature 
of the tape itself. If the uppermost 
frequency of the transmission is ex
tended by increasing the velocity 
of the tape, and if, simultaneously, 
equalization practices were opti
mized, we would reach a point at 
which the tape and electronic play
back noise would contribute equally 
to the fundamental noise level, at 
which point the level of hum would 
become the lower limit of noise in 
the system. Other low frequency

uate
•ring

The S.S.White "Airbrasive” Unit is 
opening-up vast, new approaches in 
the development of improved elec
tronic components by providing a 
practical solution to many of the dif
ficult "problem-jobs” encountered in 
producing these parts. Cutting spiral 
bands on film-type resistors, cutting 
germanium, accurately removing de
posited surface coatings, and drilling 
thin sections of glass and other 
hard, brittle materials are but a few 
of the difficult jobs now made prac
tical by this highly versatile machine.

Cutting and shaping 
fragile crystals,.

SEE IT IN ACTION 
at the West Coast IRE Show 

Pan Pacific Auditorium, Los Angeles 
AUGUST 25-27

would also be significant contribu
tors under these circumstances.

The electronic requirements of 
apparatus designed to reach the 
limit of attainable performance in a 
direct magnetic recorder are severe. 
Appropriate equalization practices 
must be employed, and every con
ventional technique for reducing 
the level of hum and hiss must be 
used in the playback equipment. 
The output from the magnetic play
back head, under optimum circum
stances, is such that electronic cir
cuits possessing a signal-to-noise 
ratio of about 65 db will be needed, 
the corresponding effective input 
noise level being about —130 dbm, 
which is about the limit to which 
noise in the electronic circuitry can 
be reduced at the current state of the 
art. The application of such expedi
ents as de heater supply, ceramic 
film resistors, and low currents 
through low level stages, are appro
priate.

iture 
ìc in

joint 
imi- 
one

Dept. QB, 10 East 40th St. 
'NEW YORK 16, N. Y.

PRD Opens Chicago Office
Polytechnic Research and Devel

opment Co., Brooklyn, N. Y., has



Pulse Width
(Continued from page 94)
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BARDWELL & McALISTER’S TV SPOTS rec

LightsEngineered Television

HIGH-SPEED PHOTOS

TELE-TECH

This complete line of television spot
lights was especially designed and 
engineered for television stage light
ing. The many years of experience in 
the production of studio lights for 
stage and motion pictures was drawn 
upon to produce the B & M TV Spots 
which make possible painting with 
light. Painting with light is the abil
ity to control the light source in order 
to emphasize the necessary high
lights and all the important shadows. 
Only through controlled light can the 
scene and subject be given the desired 
brilliance, beauty, and third dimen
sional effects to produce ideal screen 
pictures.

Typical Installation of B & M Spotlights in “I Love Lucy" TV Show

& ELECTRONIC INDUSTRIES • August 1954

TV SPOT 
Model 500/750

TV SPOT 
Model 1000/2000

TV SPOT 
Model 5000

BARDWELL & McALISTER, Inc.

New framing camera. Model 222, made br 
Beckman & Whitley, 915 San Carlot Av?., San 
Carlos, Callf., produces photos at rate of 2.4 
million per second. Controls Include EPUT met« 
and variable time delay generator

tren 
invc

Our tpeeiatisfs are alwayi ready to auitt and 
advise your engineering staff so that your 
studios and stages will be fully equipped lo 
properly paint with light. Write lor complete 
specifications and prices of these B & M TV Spots.
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netic track. 2) Economy of tape 
medium is high, by reason of the 
efficiency of information storage 
already mentioned. 3) High accu
racy is easily attainable, since auto
matic calibration of the system can 
readily be applied at frequent inter
vals, commonly resulting in accura
cies of the order of 0.5% of full 
scale. 4) Recordings of this type are 
inherently insensitive to speed vari
ations in the transport mechanism, 
since recalibration occurs at ap
proximately a 30 cps rate in die 
usual systems of this kind- 5) The 
record equipment is relatively com
pact and efficient, permitting port
able installations. 6) The signal-to
noise is relatively high, compared 
to FM systems, primarily because 
the band width for each channel is 
narrow.

The pulse width modulation tech
nique is limited to narrow frequency 
range data, and hence limited to ap
plications in which such frequency 
ranges are useful. Playback circuits 
for this type of recording are more 
complex than those for direct-re
cording playback.

The equipment, both mechanical 
and electrical, for pulse width mod
ulation recording, may meet speci
fications which are comparatively 
loose on speed stability. The pri
mary requirement for pulse width 
modulation techniques are, as for 
any recorder, those of compactness 
and reliability. The characteristics 
of the electronic apparatus used 
with this technique will determine 
performance specifications with re
gard to signal-to-noise frequency 
range, distortion, and accuracy. As 
in the FM system, precision is gained 
by care in design, taking advantage 
of those electronic techniques which 
result in low drift with temperature 
and line-voltage variations.



Direct Pulse

Severo Requirement»

cordiniMODEL 2

mechanical

BOTH AUTOGRAF

MODELS ARE OUTSTANDING

FOR THEIR VERSATILITY

NEW MODEL 20 SERIES

DC VOLTMETER

Bulletins describing these instruments 
are available, and we will be glad to 
send you the ones you want. Write...

continuous basis,

F. U MOSILIY CO., 509 north fair oaks avenue, pasadena 3, California
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AUTOGRAF
trademark

The versatility and labor-saving convenience 
of the original portable Autograf have now 
been built into an instrument which handles

The requirements of the recorder 
for this method are usually severe, 
although if recording is to be ac
complished on a continuous basis, 
at constant speed, the mechanical 
requirements are looser. In the ma
jority of applications a special type 
of mechanism is required. When the 
apparatus is to operate on a dis-

standard 11* x 1614" graph papers. Model 2 
has the same scales and ranges as Model 1 
(0-5 millh olts to 0-100 volts each axis); same 
speed (full scale X and Y in one second); 
same input impedance (200.000 ohms per 
volt). In addition, depressed zgro available 
each axis, larger re
cording area (twice as jigiiiaMiM

Curves are available for 
observation and labeling 

while they are being drawn.

AUTOGRAF
CURVE FOLLOWER 
plots or reads out Y vs. 
X. Either Model 1 or 
Model 2 can be fur
nished as a recorder/ 
curve follower.

AUTOGRAF
POINT PLOTTER
Models 1 and 2 may be 
fitted for point plotting 
from keyboard or other 
digital sources.

components must be able to handle 
the tape, which is usually wide, 
with great gentleness. Furthermore, 
the apparatus must start and stop 
this wide tape smoothly, quickly, 
and with a minimum of stresses. 
Typical of the numerous special 
application requirements could be a 
start time, from 0 to 95% of full 
speed, of 10 msec; tape velocities up 
to 100 ips have to be reached: and 
stopping time usually must be simi
lar to starting time. The flutter and 
wow characteristics of the mecha
nism are of secondary importance. 
The electronic apparatus associated 
with recording digital information is 
comparatively simple in design, but 
must be made just as reliable as 
must the rest of the system, in rela
tion to the application. This may 
involve the use of highly redundant 
electronic circuits, with components 
of great reliability and consequent 
high cost.

A new high accuracy, 
easy-to-read, multi
range servo-voltmeter 
with fast response. 
Scales 0-3 millivolts to 
0-300 volts. Zero left or 
zero center. Designed 
for indication, control, 
or analog to digital 
conversion.TIC in California

Technology Instrument Corp, has 
opened a new office at 731 N. La
Brea Ave., Hollywood 31, Calif. 
Joseph Looney is engineer in 
charge.

A new, large size, 
flat bed, 
versatile 

2-axis recorder...

(Continued from page 95) 

tremely simple record circuitry is 
involved. 7) Comparatively sim
ple playback circuitry is needed.

Among the disadvantages of this 
technique are the comparative inef
ficiency of information storage, es
pecially when extremely high accu
racies are required In contrast to 
some non-magnetic storage tech
niques, the accuracy of the system 
may be almost indefinitely extended 
by extensions in the use of the re
cording medium, with consequent 
reduction in storage efficiency. Oc
casional errors will occur because 
of the nature of the tape medium 
(dropouts), which can in certain 
cases be serious. Reduction of these 
errors involves the use of checking 
apparatus, with increased complica
tion of circuitry, and increased use 
of medium.

big), flat bed, easy- W $ 
reading design. t
THE AUTOGRAF
MODEL 1 ■

general purpose 8 Vz ” W 
x H" X-Y recorder— v 
is doing duty in hundreds of laboratory appli
cations: chemical, electrical, electronic, wind 
tunnel, computer...And on production lines: 
measuring motors, filters, tubes, transistors, 
airfoils, amplifiers, rectifiers, magnetic cir
cuits and materials, nuclear devices, etc....



FUNCTION CHANGE EFFECTED BY SIMPLE SWITCH OF REAR PLUG-IN CABLE

High Costs

upper

*aper

Dept. 123, 1445 North Hudson Blvd., North Bergen, New Jersey

ing Jan-C-62
Write for Catalog J-8 for further detailed information. 
Or call your local Pyramid Sale» Representative or write to,
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ItdlB F. 
tfrtiRcat: 
acupted 
wlttee"» 
Similar < 
•til and 
•f Till.'

foimation basis, since

finest possible 
|Uty, meeting MIL-C-25A 
andards of precision.

PULSE GENERATOR 
Model 2120A

• Internal sync, pulse source 
(10 cps to 100 KC)

• Variable main pulse delay 
(Oto 10,000 M s)

• Variable width main pulse 
(.1 to 1,000 m s)

• .02 ju.s rise time main pulse
• Accurate, high resolution 

controls

pecihcation

Write for complete specifications: our Bulletin No. 2100-1/* 
and the Name of Our Representative in your area.

quirements of 
IIL-C-25-A.

frequency limit of FM systems is 
approximately 20% of that possible 
with direct recording at similar ve
locities. This is because the upper 
frequency recorded on the tape as 
infonnation may ordinarily not ex
ceed 20% of the carrier frequency. 
However, since recording is possible 
essentially down to 0 cycles, the 
number of octaves of information 
which may be recorded on FM sys
tems approaches infinity.

The requirements imposed upon 
the mechanical and electronic com
ponents of the system in order to 
exploit the advantages of this type 
of recording include the reduction 
of speed variations in the transport 
mechanism to very low limits. For 
example, it is necessary to limit 
flutter and wow to approximately 
0.2% rms throughout the entire pass 
band of the recorder in order to 
reach a signal-to-noise ratio of 46 
db. This is, of course, a much more 
severe limitation than that which is 
imposed upon the direct recorder

Sor- our Completo Display 
and Demonstration, ct the 
WESCON Show—Booth No 631

or “noise behind the signal.” This 
effect is produced in direct re
corders by AM components which 
ai-e the result of flutter, and varia
tions in tape roughness.

through” does not occur. The wave 
lengths recorded routinely with the 
FM technique are comparable to the 
thickness of the tape itself, effec
tively eliminating the occurence of 
“print-through.” Moreover, FM sys
tems are highly selective to higher 
amplitude signals, further reducing 
the effectiveness of such “print
through,” even if it should occur;
6) FM systems are characterized by 
the absence of “modulation noise”

The disadvantageous aspects of 
FM recording are almost entirely 
associated with cost. The circuitry, 
both record and playback, is some
what more complex than that for 
direct magnetic recording. The sig
nal-to-noise ratio of any FM mag
netic recorder is limited by the mo
tional stability of the tape transport, 
since wow and flutter are equiva
lent to FM so far as the carrier is 
concerned, and therefore constitute 
modulation, producing output m the 
form of noise. Thus flutter and wow
in the tape transport mechanism are 
represented directly as noise in re
corders of this type. In comparison 
with direct recording, tape economy 
is poor when compared on an in-

Glasseal hermetically sealed 
sub-miniature paper tubula 
Manufactured to the highest
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FM Recording
(Continued from page 95)
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EXbrook 8-676411811 MAJOR STREET, CULVER CITY, CALIF

EACH INSTRUMENT COMPLETE —AND 
EXPANDABLE. UNITS MAY BE ADDED 
TO EXTEND RANGE AND APPLICATION.

USE INDIVIDUALLY 
OR IN MULTIPLE 
COMBINATIONS



of audio material. With a single 
saturated carrier the above require
ments must be met. With multiple 
carriers on one track, however, the 
flutter requirements become still 
more stringent since a much nar
rower peak frequency deviation is 
permissible. Using R.D.B. standards 
the usual deviation is 7%% of the 
carrier frequency. Under such con
ditions the effect of the flutter is 
about seven times greater than 
with, for example, a 50% deviation 
standard. Under such conditions, to 
get an overall accuracy through a 
channel of the system of 1%, the 
p,>ed variations due to the recorder 

transport mechanism would have to 
be limited to approximately 0.1% 
peak-to-peak. If we assume that the 
flutter is sinusoidal, this would cor
respond to 0.035% on the usual rms 
flutter-measuring standard. Such 
accuracies can be obtained when the 
tape is handled with the greatest 
precision.

With a machine which embodies 
the mechanical characteristics nec
essary to reach this degree of per
formance, the possibility is open to 
use FM systems for audio record
ings whose ultimate signal-to-noise 
capability might be as high as 80 db, 
and whose frequency range would 
be restricted only by the design of 
the associated amplification. Addi
tional improvement, even beyond 
this, is conceivable with multiple 
track systems, whose multiplicity 
permits flutter compensation and 
record track redundancy to elimi
nate pops from “dropouts,” and 
further to reduce the background 
noise due to flutter.

The electronic apparatus for any 
of the various FM forms of mag- 

1 netic recording must have excellent 
ac and de drift characteristics. This 
requires feedback type ac amplifi
ers, drift-compensated de amplifiers, 
stabilized de supplies, regulated 
filament supplies, and components 
with small temperature coefficients.

ARE YOU READY FOR

the 45'S?
Newest Fairchild Turntable gives 
exact timing at all 3 speeds
If the recent decision of the Record Industry to standardize 
disc jockey releases at 45 rpm makes your present 
equipment inadequate, you need the Fairchild 530 
Transcription Turntable.
Exact timing of all transcribed 
program material for radio 
and television 
applications is 
assured. The 
Fairchild 530 
reaches stable 
speed quickly 
without over
shoot ... com
pletely eliminates 
rumble or noise 
caused by 
vibration.

The drive used in the Fairchild 530 
is also available in kit form, permit
ting easy conversion of your present 
equipment to 3-speed operation.

V WRITE FOR ADDITIONAL INFORMATION TODAY!

niDipUlin recording» 
tlrlUniLU EQUIPMENT"
154th STREET AND 6th AVENUE, WHITESTONE, N. Y.

RETMA AWARDS

Wie F. Muter (I), RETMA treasurer, presents 
intiRcate of Award to A. V. Loughren, who 
«»pted for oil members of NTSC, for Com- 
™lttee’s work In developing color TV standards, 
»imitar awards were made to Dr. 0. H. Cald- 
«•«11 ond Dr. A. F. Murray of the editorial staff 
” 'ELE-TECH & ELECTRONICS INDUSTRIES.

I ere is Sllways One oCeader in 3uery 3\eld 

BODNAR INDUSTRIES, Inc. 
leads in the field of 

TRANSILLUMINATED PLASTIC LIGHTING PLATES 
BECAUSE OF Quality • Uniformity • Performance 

Design & Layout “Know-How Service” 
Quantity Production Promptly

NEW YORK—19 Railroad Ave., New Rochelle (Home Office) 
CALIFORNIA—4440 Lankershim Blvd., P.O. Box 264, North Hollywood 
CANADA —44 Wellington Street, East, Toronto

VISIT WITH US AT WESCON—BOOTH 1211

TELE-TECH A ELECTRONIC INDUSTRIES • August 1954 For product information, use inquiry card on last page. 177
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WE ARE SPECIALLY ORGANIZED H IBS WE ARE SPECIALLY ORGANIZED

VI ’I

TO HANDLE DIRECT ORDERS OR 
ENQUIRIES FROM OVERSEAS 

SPOT DELIVERIES FOR U.S. 
BILLED IN DOLLARS— 

SETTLEMENT BY YOUR CHECK 
CABLE OR AIRMAIL TODAY

kl F W MX and SM SUBMINIATURE CONNECTORS 
|M w» Constant 50n 6311 70n impedances

TRANSRADIO LTD. 138a Cromwell Rd. London SW7 ENGLAND tmes: masut, iosdon

For easier-to-tie knots that will not slip!

]-JeM INWAY* 
&ßARTLETT

Fungus-Proof

FNYLON
LACING CORDS and

FLAT BRAIDED TAPES
• Revolutionary synthetic resin coating prevents knots 

from slipping.
• Laces faster and tighter with less effort. Unique “plastic 

memory” actually causes lacing to tighten itself 
after knot is made!

• Its greater strength means minimum breakage — 
minimum rejects.

♦ The synthetic resin coating retains the desirable malleability 
of wax and yet has a melting point of over 190°F.
It is non-toxic to humans.

• Complies with ALL construction and fungus-proof 
requirements of Govt. Spec Jan-T-713 and Jan-T-152.
Cords and tapes are also available with wax finish.

For FREE SAMPLES and prices write:
The Heminway & Bariett Mfg. Co., electronics division, 500 Fifth Avo., New York 36, New Yorii 
Sa.es Offices. Chicago, Philadelphia, Boston, St. Louis, Cincinnati, San Francisco, Los Angeles, Charlotte, N.C., 
Gloversville, N.Y. Foreign Agent: Turner, Halsey Co., Inc., 40 Worth St., New York. Cable Address: THECOTEX

Antenna Coupler
(Continued from page 88) 

L

TYPE JUJuFft IMPEDII O.D.
Cl 7.3 150 .36'
C11 6.3 173 •36*
C2 6.3 171 .44*
C22 5.5 184 .44*
C3 5.4 197 .64*
C33 4.8 220 .64*
C4 4.6 229 1.03'
C44 4.1 252 1.03’

the unit and contains all componen- I 
in the coupling circuit, including th I 
following major items’ (See Fig. J I 

(1) a section of the main coaxial 
transmission line, cut away length I 
wise so as to expose the inner con-1 
ductor;

(2) a coupling element or stub, 
adjustable to a quarter wavelength 
at any frequency in the operating 
band;

(3) a movable platform which 
supports the stub and carries it par-1 
allel to the cutaway section of line; I

(4) a contact spring and an apror. I 
extension of the cutaway outer con
ductor to provide a sliding contact 
between the platform and the main I 
line;

(5) a coaxial transmitter-receiver 
feed line consisting of two telescop
ing sections to permit motion of the 
platform; and

(6) part of the drive mechanism 
and a counter-balancing spring as
sembly.

The ends of the cutaway section of 
main line are provided with elbow 
fittings so as to bring the line out 
through the sides of the unit. At the 
lower left side of unit No 1, (num
bering from left to right) in the 
coupler system, the elbow is fitted 
with a shorting bar which short-cir
cuits the main transmission line. All 
the other main-line elbows in the 
system have alternating plug and re
ceptacle-type fittings which plug 
together when the units are ar
ranged into a group so that the line 
is continuous from the short circuit 
to the antenna (see Fig. 3).
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Coupling Sink

The quarter-wave coupling stub 
consists of two telescoping section6 
of tubing with the outer member se
cured to the platform by a short 
post. A “finger” spring located st 
one end of the stationary part pro-1 
vides electrical contact between the 
two sections. The mounting post 
projects at right angles to the cou
pler, and thus serves not only to I 
secure the coupler to the platform 
but also to space the coupler the 
proper distance above the platform 
and to hold the coupler parallel to 
the main line. Furthermore, this post 
provides an r-f ground for the cou
pler and a point of attachment foi the 
feed-line inner conductor. The mi 
able portion of the coupler is drives 
by a lead screw which in turn 
driven by a train of bevel gears a' -
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NOW.

main.
ROOFTOP CLAMPS

äiver

main-
msm

Platform-Drive
num-

:ircuit

Sta»

sourcealy to 
atfom

ALL-METAL 
TRIPOD

DOLLY W 
COLLAPSED

Micro wove relay beam reflector head, also 
metal tripod. Head Is perfect for parabolas 
up to £ ft. diameter, withstands torque spec's 
environmental treated. Tripod legs work In 
unison, one lock knob, spurs and rubber foot 
pads Included.

spring is specially designed to pro
duce sufficient contact pressure on 
the apron to give a low-resistance 
contact but not overload the auto
matic drive mechanism.

outer conductor. The

MICRO 
RELAY

I DEPT. T-8-13 U00 HOADWAY « NEW YOkK CITY

New Model C BALANCED TV Head provides correct 
center of gravity in a FLASH— without groping.

No matter what focal 
length lens is used on 
*be turret, the camera 

may be balanced by
Hie pnutianlng handle f f without loosening the

IW1 camera lie-down screw.
Something every camera, 

mon hoc always detired.

• complete listing of electronic products
• up-to-date list of manufacturers
• exclusive new localizer Index
• extensive listing of trade names
• directory of electronic distributors
• directory of representatives (“Reps")
• TV-electronic consulting engineers
• TV-radio-electronic engineering societies
• complete finding index (alphabetical)

Famous BALANCED TV Head 
supporting a TV camera. 
Both are mounted on one of 
our all-metal tripods, 
which in turn is mounted 
on a Ceco Spider Dolly. 
Here Is a "team” outstand
ing for versatility and 
maneuverability in studio 
or on location.

driven 
:urn b

Similar to BALANCED TV head 
but much lighter In 

Buk weight (only 20 lbs.), 
this new Professional 

Junior Spring head is E Ideal for Vidicon cameras 
£ weighing up to 25 lbs. 

Spring head tilt assures 
camera will return to neutral 

L position when lever is in 
unlocked position . .. 

H a wonderful safety factor.

^U'TiCH & ELECTRONIC INDUSTRIES • August 19S4

atform 
illel to 
lis post 
e cou- 
for the

Secures tripod of camera or beam reflector 
to car top. Made of bronze and brass, with 
ball-type, yoke-swivel construction. A lot de
pends on roof clamps—that's why these are 
made with EXTRA care.

Far product information, use inquiry card an last page 179

NEW PORTABLE 3-WHEEL
COLLAPSIBLE DOLLY

. Dolly folds to fit
_ , into carrying case-18"xl2"

, x36" Weighs only 60 lbs. Has
\ I wheel in rear for steering, 

1 । which may be locked for 
straight dollying.

led at 
t pro-

MINI-PRO 
New lightweight all
metal MINI-PRO Tri

pod fulfills a tre
mendous need— 

especially for Vid
icon cameras 

weighing up to 8 
lbs. low height 
measures 33" 

and maximum 
height 57". Re

versible spur 
and rubber 

cushions. Max
imum leg spread 35 s.

. . . an important where-fo-buy 
book including . . .

The platform is supported by four 
rollers which engage with a pair of 
guide rails. It is capable of moving 
j in., or approximately 0.4 wave
length at 230 mc. Thus the coupler 
or coupling point in any unit in the 
system can be shifted by this 
amount with respect to the short 
circuit on the main line. The plat
form serves as a ground for r-f in 
the coupling circuit and hence must 
make positive electrical contact with 
(he outer conductor of the cutaway 
line The motion of the platform re
quires this to be a sliding contact, 
which is provided by a spring sec
ured to the platform and bearing 
against an apron extension of the

shafts passing down through the 
ground post and the platform to a 
Dinion gear The latter is driven by 
a Dinion rod which extends over the 
length of the platform travel, thus 
providing a means for driving the 
jupler regardless of the position of 

the platform in the r-f coupling sec-

Are you using the TELE-TECH & 
Electronic Industries DIRECTORY?

étions 
er se-

The platform-drive mechanism 
consists of a system of bevel gears, 
shafts, sprockets, and a chain. The 
platform and stub main-drive shafts 
are coupled to the tuning section 
mechanism by means of multi-jaw 
couplings so that the drive assembly 
can be readily disengaged from the 
r-f coupling section assembly.

Since one end of the feedline is 
attached to the movable platform, 
the length of this line must be vari
able. This line is therefore made up 
of two telescoping sections of coaxial 
line having a characteristic imped
ance of approximately 50 ohms to 
match the other lines in the system. 
The inner conductor of the feed line 
attaches to the supporting post on 
the stub at a point %2-in. above the 
platform. This feed-point dimension 
which was arrived at experimentally 
presents a resistive load of 50 ohms 
at the input terminal of the feed line 

the coupler is properly tuned 
to an operation frequency.

The counterbalancing spring is 
added to assist the tuning section in 

U112 the mass of the platform 
a?ainst the gravitational force and 
gainst friction in the sliding con- 
‘*acts. It is of the flat spiral type 
4hich is wound up for energy stor
age when the platform descends in 
the r-f coupling section. The energy 
’ stored is used during the first

Caldwell-Clements, Inc.
480 Lexington Ave., 
New York 17, N. Y.

Telephone: Plaza 9-7880

A SUPER LINE OF ACCESSORIES

Ï
AT SURPASS ACCEPTED X 

STANDARDS—for
STUDIO, MOBILE and - 
MICRO-RELAY EQUIPMENT T

RmeRA touipmcnT



Computers and Controls

IBRASCOPE

MINIATURE PLASTIC FILM CAPACITORS

The new EFCON® plastic Film 
Capacitor, Type MH, is produced 
with tolerances of ±5%, ±2% 
and ± 1 % in standard production! 
High stability without derating. 
DuPont’s "Mylar"* polyester film 
with low dielectric absorption. 
Leads soldered directly to foil.

ELECTRONIC FABRICATORS, INC.
682 Broadway, New York 12, N. Y.

• DuPont Trademark

VARIABLES FROM 
ANALOG OR DIGITAL

INPUTS

Mechanical and electrical 
analog computers, digital 

computers, input-output 
devices and components.

Hermetically sealed in metal cases.

Also available: Type MC-"MyIar” 
polyester film capacitor in wax im
pregnated cardboard tubes; Type 
S—Molded silvered mica capacitor.

Write Dept. G for informative 
brochure.

RECORDS 
TWO INDEPENDENT

1607 FLOWER ST.. GLENDALE. CALIF.

Close
Tolerance 

is
Standard

Tolerance

Antenna Coupler
(Continued from page 179) 

half of a tuning cycle when the plat, 
form travels to the upper end ot 
“home” position in the r-f coupling 
section. Also it adds support to the 
platform when at rest either in the 
automatic or manual coupler.

Reñectoisfift

A compact, desk-size unit 
designed for general purpose 
graphic recording from analog 
or digital inputs with stand
ard Librascope converters or 
special modifications engi
neered to customer require
ments. Unique pen travel, 
fast and dependable. Full 
chart visibility allowing 
curve generation to be ob
served at all times. Write for 
detailed catalog information.

A schematic diagram of the reflec
tometer is shown in Fig. 6. This de
vice, located in the feedline between 
the input terminal and the telescop
ing section, is a detector or direc
tional coupler which, when properly 
oriented in its mounting, will pick 
up and rectify the wave reflected 
from the coupling circuit back 
toward the transmitter, the rectified 
de being shown on a microammeter 
When the coupler is energized at 
some operating frequency and the 
reflectometer output meter reads 
zero, then there is no reflected wave 
and the coupler is properly tuned 
and presents a 50-ohm resistive load 
to the transmitter.

The pickup loop couples to the 
inner conductor of the feed line. The 
plane of this U-shaped loop is 
normally parallel to the axis of the 
feed line, one end being connected 
to ground through resistor RI 
while the other connects to crystal 
detector CR701 and thence through 
current-limiting resistor R704 to de 
microammeter M701 and to ground. 
Capacitor C702 is an r-f by-pass for 
meter M701. Capacitor C701 is a 
small capacitance which adds to the 
capacitance between inductance 
L701 and the inner conductor of the 
transmission line to provide the 
correct amount of capacitive coup
ling.

The voltage applied to the detector 
is the vector sum of the components 
due to inductive and to capacitive 
coupling. R703 controls the relative 
magnitudes of these two compo
nents. As the angle which the loop 
makes with the axis of the line 
changes, the amplitude of the induc
tive component varies from zero to a 
maximum while the capacitive com
ponent remains constant. The phase 
of the inductive component is re
versed by rotating the loop through 
180°. Therefore, at some orientation 
of the loop the currents due to the 
two components will cancel, pro
vided that resistor R703 is the cor
rect value. Cancellation occurs wM 
there is no reflected wave on the 
line if the following conditions a* 
satisfied:

(1) The capacitive coupling *

very ?
(2) 
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The Miller K-Tran I.F. Transformers are available for the 
following frequencies: 262 KC, 455 KC, 1500 KC, 4.5 MC 
and 10.7 MC.

4.5 MC transformers are for use in television receivers 
having an intercarrier sound channel. 10 7 MC transformers 
find their main application in FM receivers and tuners.

All transformers arc shell core permeability tuned, thus 
providing a magnetic shielding of the windings and reducing 
the influence of the aluminum can. Stable silver mica fixed 
capacitors are enclosed in the low-loss terminal base.

Advantages
Extreme flexibility 

Fast quiet switching 

Crosstalk down 60 Db at 10 MC 

Any group of setups may be held 

intact while setting up others 

Provision for spot or remote control 

Strapwiring eliminated 

Excellent HF characteristics 

Palladium contacts 

Reduced cost 

Compact design, small size 

Low operating power—2 5 watts 

Simple "package" installation

coupler and line tuning 
be reset manually each 
operating frequency is

very small,
(2) The inductance of the loop be 

negligible compared with resistance 
R703,

(3) Resistance R703 be noninduc- 
tive.

Under these conditions cancella
tion is independent of frequency. 
Thus, when the loop is oriented to 
pick up the reflected wave on the 
line and when the coupling-circuit 
impedance in the coupler is adjusted 
to match the 50-ohm feed line, then 
there is no reflected wave and the 
meter M701 will read zero.

««■TECH & ELECTRONIC INDUSTRIES • August 1954

MASTER CONTROL AND 
MONITOR SWITCHING OF 

AUDIO S VIDEO CIRCUITS 
Alto

COMPUTERS • TELEMETERING 
TELEPHONY • DELAY LINES 
ETC.

Signal Generator
(Continued from page 93)

pacity of the input to the first filter 
section appears as a low impedance 
Jt the higher frequencies of the de
sired mode, so that the terminating 
characteristics of the plunger are 
not significantly affected in this re
gion. As a result of this arrange
ment, the resonator appears to the 
tubn as a terminated transmission 
line at frequencies below 6.500 mc 
and as a shorted, tunable, high-Q 
transmission line resonator at fre
quencies above 6.500 mc.

Peripheral resonances, if they oc
cur in or near the frequency range 
of the resonator and are not sup-

The drive mechanism for the 
(CU-255 /UR) automatic coupler, 
which permits either manual or 
automatic tuning of the two variable 
elements (coupler and line tuning), 
is an electrically-controlled mechan
ical-drive system designed to work 
primarily in conjunction with the 
Model TDZ transmitting equipment. 
Automatic tuning of the coupler to 
ten preset channels is obtained 
merely by dialing the desired chan
nel number on the TDZ transmitter. 
In this drive system the same type 
of autotune mechanisms and electri
cal components and the same circuit 
arrangement are used as in the mas
ter automatic-tuning-control system 
in the TDZ transmiter and many 
other common communications 
equipments. Hence the same power
supply and control voltages are re
quired (115 volts ac and 48 volts de). 
Both of these voltages are available 
in the transmitter and thus no aux
iliary power is needed.

The drive mechanism for the CU- 
332A/UR coupler provides two hand

THE FAMOUS

K-TRAN
SQUARE

JAMES CUNNINGHAM, SON & CO INC.
7240Rochester, New York

FINEST MINIATURE I. F TRANSFORMER 
ever manufactured:

NET PRICE

12-H1 262 KC Input Transformer 1.50
12H2 262 KC Output Transformer 1.50
12-H6 262 KC Output Transformer diode filter 1.59

I2-C1 455 KC Input Transformer 1.32
12-C2 455 KC Output Transformer 1.32
12-C6 455 KC Output Transformer diode filter 1.41

12-C7 455 KC Input Transformer for Battery Radios 1.32
12-C8 455 KC Output Transformer for Battery Radios 1.32
12-C9 455 KC Input Transformer for AC-DC Radios 1.32
12-C10 455 KC Output Transformer for AC-DC Radios 1.32

13-W1 1500 KC Input Transformer 1.44
13-W2 1500 KC Output Transformer 1.44

13-PCI 455 KC Input I.F. Transformer For Printed Circuits 1.44
13-PC2 455 KC Output I.F. Transformer For Printed Circuits 1.44

6203 4.5 MC Input or Interstage Transformer 1.65
6204 4 5 MC Discriminator Transformer 1.98
6205 4.5 MC Ratio Detector Transformer 1.98

1463 10.7 MC Input or Interstage Transformer 1.65
1464 10.7 MC Discriminator Transformer 1.98
1465 10.7 MC Ratio Detector Transformer 1.98

SUB-MINIATURE K-TRAN - Only W Square by 1 W High
10-C1 455 KC Input Transformer 1.50
10-C2 455 KC Output Transformer 1.50

(Available through your local distributor.)
* Manufactured under "K-TRAN" patents of Automatic Mfg. Co. * K-TRAN is registered trademark.

J . W MILLER COMPAN Y
5917 South Mam Street • Los Angeles 3 California

Canadian Repre tentative: Atlas Radio Corporation, Ltd. 560 King Street, IM Toronto 28, Canada
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A feature which is unusual for a 
wide-band generator in this fre
quency range is that the output at
tenuator is direct-reading and does 
not require correction for frequency 
effects. The attenuator used in the 
generator is a waveguide-beyond- 
cutoff type, a type which is unex
celled for signal generator use be
cause of its high accuracy.

In designing such an attenuator 
for use over wide frequency and at
tenuation ranges, it is desirable that 
the cutoff frequency of the attenua
tor bo approximately 10 times the 
highest frequency at which the at
tenuator is to be used. In this case, 
where the highest frequency used is 
11 kmc, this requirement would 
mean that the cutoff frequency of 
the attenuator would have to be in 
excess of 100 kmc, or in physical 
terms about 1.6 mm in diameter. The 
attenuator plunger and pickup loop 
would thus have to be constructed 
to clear this small diameter. At best 
this would be a painstaking and con
sequently expensive assembly op
eration.

To avoid this situation, an ar
rangement has been used whereby 
the diameter of the attenuator wave
guide has been increased to more 
practical dimensions. However, the 
frequency effect that is incurred by 
increasing the attenuator dimen
sions has been held to a quite ac
ceptable value by distributing the 
total effect over the frequency and 
attenuation range of the generator.

It should be emphasized that the 
accuracy of the output level from 
the generator has a wider tolerance 
than 0.5 db in order to accommodate 
impedance mismatches arising from

August
W2S, 26, 27^ 
Pon Pacific Auditorium 
^Los Angeles, Cal.^

Kahle
ENGINEERING ( 
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Signal Generator
(Continued from page 181) 

pressed, will absorb power from the 
resonator and will usually damp the 
oscillations completely. Such reso
nances can occur with a non-con
tacting type plunger because the 
periphery of the plunger acts with 
the surface of the resonator to form 
a type of strip transmission lint 
which is circled back on itself.

To suppress a peripheral resonance 
that occurred in the gap between the 
plunger and the center conductor 
the gap has been dielectrically loaded 
by means of a plastic sheath. This 
has the effect of lowering the fre
quency of the resonance to a fre
quency below the frequency range 
of the generator where it is ineffec
tive.
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FEDERAL SCREW PRODUCTS INC
224 W. HURON ST.
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CONTINENTAL CARBON, INC

V 4

NOBLELOY X & PX 
V2, 1, 2 & 5 WATT

WATT

WM /3-/3WATT

1 3 900 LORAIN AVE. CLEVELAND 11, OHIO
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connecto reflections and an imper
fect source impedance for the gen
erator.

Because of the small dimensions 
of these waveguides as described 
above, the pick-up loops have been 
designed with a new approach. In
stead of forming the pick-up loops 
from pieces of small wire, the con
struction shown in Fig. 5 has been 
used. The leads for the pick-up loops 
are attached to small glass beads lo
cated in the ends of the attenuator 
and monitor waveguide plungers. A 
recess is provided in each bead to 
make this connection mechanically 
secure. Across the radius of the bead 
is a raised surface of approximately 
the same width as the diameter of 
the lead secured to the bead. This 
raised surface is coated with a spe
cial mixture of platinum so as to 
have a resistance of approximately 
50 ohms. The end result is that the 
pick-up loop has low inductance and 
at the same time has a resistive 
value of approximately the correct 
value to represent the 50-ohm source 
impedance desired for the generator. 
The internal VSWR of the attenuator 
is better than 2:1 as measured 
through the panel connector.

EXCLUSIVE ADVANTAGES WITH-
! lobi eUe and / Ìo!ì(e(oy

METAL FILM RESISTORS
THEY ARE!—better frequency response—less inductance—initial 
accuracy and excellent resistance stability under adverse operating 
conditions. Proclaimed by many users as advantages that assure high 
stability performance. In the range of % watt to 5 watt they are your 
best buy because they possess the important qualities found only in

metal film resistors. Noblette and 
Nobleloy are precision resistors de
veloped from our more than a quar
ter century of resistor manufacturing.

XS-5 WATT

NOBLETTE 

NA15 % WATT

Poirvr Monitoring System

The direct-reading power output 
feature is obtained by providing a 
reference point for the operation of 
the output attenuator. This refer
ence point is obtained by sampling 
the power level in the resonator with 
a built-in power meter.

The power sample applied to the 
power meter and the power ab
sorbed by the output attenuator are 
received by identical pick-up loops 
that operate in identical waveguides 
opening into the resonator.

The output attenuator and the 
power monitor attenuator are each 
operated by identical gear trains 
coupled to separate drive shafts on 
the front panel. The shaft from the 
output attenuator is coupled to a 
calibrated dial, while the power 
monitor is coupled to a concentric 
shaft operating a fiducial index on 
the periphery of the calibrated dial. -

Since both attenuators are identi
cal and since both are operated by 
identical gear trains, any change in 
the field level within the resonator 
will be reflected in a change in the 
power monitor meter. When such a 
1 hange is compensated by adjusting 
the monitor attenuator, so as to keep 
a constant meter reading, the fiducial 
for the attenuator dial will be auto
matically rotated the proper amount 
to correct the reading of the attenua
tor.

(Continued on page 184)

WM WIRE WOUND RESISTORS

Composed with a minimum of .0015 
inch wire that is wound automati
cally for true parallel winding to 
prevent shorting at turns. They are 
moisture resistant and recom
mended for circuits requiring very 
low resistance, which is not ordi- ” " 
narily available in the carbon style.

WM 1-1 WATT

CLEARWATER 1-6500

HARDWARE for ELECTRONICS
Q.'tj

ONE SOURCE OF SUPPLY FOR FASTENINGS

We carry in stock thousands of STANDARD and SPECIAL items used 
in the ELECTRONIC INDUSTRY.

SCREWS - NUTS - WASHERS - TERMINALS - GROMMETS - RIVETS 
EYELETS - ACCESSORIES.

SPECIAL Cold Headed Products - Stampings - Screw Machine Parts 
Made to order in all metals.

WRITE FOR CATALOG 54

CHICAGO 10. HL.

30



Carril

DIAMOND H

Miniature

Operational shock resistance 30, 40 or over 50 Mechanical
shock resistance to 1,000 Single or two independent coils.

PROVED /N USE!

mi-nTELE-TECH

Hermetically Sealed, Aircraft Type Relays
Hate a New, Wider Range of Performance Characterixtics

Signal Generator
(Continued from page 183)

& ELECTRONIC INDUSTRIES • August

system 
plicátil 
ing fo: 
consta1 
attenti 
functic 
pletely 
gain i 
for chi 
as it a 
quenc

If you need a small, light 4 PTD or DPDT relay to operate con
sistently under extremely critical or downright adverse conditions, 
chances are your requirements can be readily met by one of the 
multitude of variations possible with the basic “Diamond II” 
'wries R relay. Originally designed to meet all requirements of 
USAF Spec. MIL-R-5757B, they far surpass many. For example: 
Various brackets of vibration resistance from 10 to 2,000 cps. plus 
temperature ranges from —55° to +200° C., cod resistances from 
I to 50,000 ohms, contact capacities from 350 V., D.C., 400 MA, to 
10 A. at 30 V., D.C. (20 A. for reduced life). Also reliable in signal 
circuits. Operating time (24 V. models) 10 ms or less; dropout less 
than 3 ms. Dielectric strength 450 to 1.250 V., RMS. Insulation 
resistance 1,000 megohms at room temperature (100 at 200° C.).

The power meter consists of a 
coaxial thermistor mount and d-c 
Wheatstone bridge of which one ant 
is the r-f thermistor. As the power 
monitor attenuator is adjusted, the 
amount of r-f received changes, 
thereby changing the resistance of 
the thermistor and causing a deflec
tion on the bridge circuit.

Leakage from the resonator itself 
is kept 90 db below 1 milliwatt as 
measured with a waveguide horn 
held next to the resonator. R-f leak
age is held to a minimum by use of 
waveguide-beyond-cutoff techniques 
and polyiron loaded plastics in the 
resonator housing. New techniques 
involving in-place casting of an 
epoxy resin and poly iron mixture 
were used to obtain this low value 
of leakage. The aluminum cabinet 
adds another 20 or 30 db of protec
tion over and above the 90 dbm 
leakage.

Forced air cooling is used to keep 
parts from operating beyond design 
limits. A blower is located in the 
lower part of the equipment and 
forces part of the cool air directly 
onto the glass seals of the klystron 
Comparative tests show glass-to
me tai seal temperature near 300° C. 
without cooling as compared to 140° 
C. with cooling. Maximum recom
mended temperatures for seals are 
160° C. The remainder of the cool 
air is circulated around the reso
nator, power transformer and tubes 
A renewable air filter element is 
mounted at the air airtake.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY
A Division of International Telephone and Telegraph Corporation 

SALES OFFICES: 79 West Monroe Street, Chicago 3, Illinois

A Sequential Relay That 
Counts, Stores or Remembers
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either or both of which will operate unit. All standard mounting 
arrangements.
( all on “Diamond H' engineers to work with you in developing a 
variation to meet your specific needs.

THE HART MANUFACTURING COMPANY
218 Bartholomew Ave., Hartford, Conn.

SEQUENTIAL OPERATION—10 operations in sequence but one relay pulse coil
DIGITAL STORAGE—Once read-in, stored without power but no fatche« 
TELEMETERING—Counting or controlling from a distance but minimum wiring 
COMPUTERS—Series read-in parallel read out
STEPPING—Replace» 2 magnet 10 point stepping switch at pulse rates up to 20 per second

WRITE FOR FREE TECHNICAL DATA TODAY, DEPT. 46-H

New Industrial Film
“Stampings for Electronics, a 

new full color and sound motion 
picture filmed for John Volkert 
Metal Stampings Inc. at their plant 
in Queens Village, N. Y.. shows the 
many processes which go into the 
production of electroti gum ele
ments, tube lugs, shields, and similai 
metal products.

Each department—design engi
neering, through the final shipping— 
is shown making its specific con
tribution. The film concerns itself 
particularly with pointing out hov 
precision in the tooling stages, an« 
the designing of accurate progres
sive dies, can lower production 
costs.

The 16 mm film will be available 
for free showings to industria 
management, technical societies and 
other groups.

HART MFG. Ci'

Kaucc
MAGNETIC
IMPULSE
COUNTER

»OHMS 
Ü5VOC

4|PCT JIEtAV
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Carrier System
(Continued from page 76)

pass and bandpass filters. The low- 
pass filtsr selects voice frequencies 
Up to 3100 or 3400 cps depending on 
whether or not out-of-band signal
ing is used. The bandpass filter picks 
off signaling frequencies only (3400 
and 3550 cps).

Signaling frequencies are fed to 
an additional amplifier which drives 
the discriminator and relay cir
cuitry. Signaling frequencies are 
also used to control the channel unit 
flat gain regulator which is located 
between the receiving bandpass fil
ter and the demodulator.

Operation of this regulator is 
briefly as follows: Because signaling 
is on a carrier shift basis, one of the 
signaling tones is always present in 
the output of the signaling ampli
fier. A portion of the signaling tone 
is rectified and the de obtained is 
used to vary the plate current of the 
amplifier tube. Because the plate 
current of the amplifier tube flows 
through a thermistor located in the 
regulator bridge, variations in plate 
current cause the gain in the receiv
ing branch of the channel unit to 
vary.
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channel terminal unit meet require- 
ments for links in the nationwide 
toll network. Voice frequency band
width is essentially flat from 250 to 
either 3100 or 3400 cps, at the op
tion of the user. When the unit is 
connected for four-wire operation, 
the transmitting branch will operate 
from speech levels as low as —16 db 
(referred to the toll switchboard). 
Output level of the receive branch 
is -|-7 db. The flat gain regulator in 
the channel unit will correct for de
viations in received level of approxi
mately ±7 db to within ±1 db. The 
out-of-band signaling system will 
reproduce dial pulses at speeds of 7 
to 20 cps with negligible distortion. 
Ringdown signaling can also be 
used.

System Regulator -

An essential part of any carrier 
system used for open wire line ap
plications is the equipment provid
ing for maintaining received levels 
constant over a wide range of line 
attentuation. In the 45A system this 
function is accomplished by a com
pletely electronic slope and flat 
gain regulating device. It corrects 
for changes in line attenuation, both 
as it affects the flat gain and the fre
quency response of the system.

Plug-in subassemblies adapt the

WEST COAST ELECTRONIC MANUFACTURERS 
and LABORATORIES DEPEND OPON. . . . . .
KIERULFF ELECTRONICS, INC

The West’s largest industrial electronic components and 
equipment distributor. Local stocks on these and other lead
ing lines . . .

Amphenol 
Ampex 
Belden 
Bud 
Burgess 
Cannon Electric 
Centralab 
Cinch-Jones, Mfg. Co. 
Cornell Dubilier 
Dage Electric 
Erie Resistor Co 
Eveready 
F.T.R.

20 incoming trunk lines for immediate phone service.
Richmond 7-0271

KIERULFF ELECTRONICS, INC
820-30 W. Olympic Blvd. 

Los Angeles 1 5, Calif.

IF YOU NEED IT----------

Dage can make it!

Dag« CBSN-S52 
Snap-on BNC 
Connector

LEFT: DAGE Typo BNC Con
nector« are used in thiP Avion

capacitor typo Iwo unit fuel 
gage.

Dage Radio Frequency Connectors
Your special RF Connector requirements 

receive special attention at DAGE ... mas
ters of custom design and manufacture.

DAGE makes all standard connectors, 
including new sub-miniatures, to precise 
military and commercial specifications.

DAGE invites your request for details,

Write DAGE todayI IBM!
DAGE ELECTRIC COMPANY, INC BEECH GROVE. INDIANA

General Electric Co. 
Hammarlund Mfg. Co. 
Hickok 
J.B.T.
Littlefuse 
Mallory 
Ohmite 
Potter & Brumfield 
R.C.A.
Raytheon Mfg. Co. 
Superior Electric Co. 
Triad Transformer 
Triplett Electric Co.

ZEnith 0271

quotations, recommendations, and your or
der for standard or special RF Connectors.

DAGE MAKES RF CONNECTORS FOR— 
Federal Telephone A Radio Corp.

The Magnavox Company 
Capehort-Farnsworth Company 
Radio Receptor Company, Inc. 

Bendix Aviation Corp.
Motorola Inc.

Federal Telecommunication. Laboratories
Boeing Airplane Company 
Lavoie Laboratories, Inc. 
Thompson Products, Inc.

Western Electric Company 
Stamford Electronics Company

AND MANY OTHERS

I HLE-nCH & ELECTRONIC INDUSTRIES • August 1954 For product information, use inquiry card on last pogo. 185



Carrier System
(Continued from page l85)LINE UP withTEL-RAD

Quality manufacturer of Deflec

tion Components and Coils. NEW!

90 high efficiency yokes. Let us

TACKLE your parts problem. We

send sample to your specifica

tions. Our prices always reflect

our favorable labor market and

low overhead

MFG. CO., INCTEL-RAD

Regulator Operatia

^u-tich *
TELE-TECH & ELECTRONIC INDUSTRIES • August

are always ready to promptly

meter leads cannot 
disconnect accidentally

regulator for either the 40 to 88 t 
frequency range used in the West
East direction or the 100 to 150® 
frequency range used in the East
West direction. A typical regulator 
unit is shown in Fig. 5.

The chart in Fig. 6 indicates log 
and slope conditions for various 
typical telephone lines. A 170-mi 
line in wet weather has a luss of ap
proximately 48 db at 100 kc and 60 
db at 150 kc. Net slope is 12 db. This 
same line when dry has an attenua
tion of approximately 38 db at 100 
kc and 46 db at 150 kc. The system 
regulator will automatically correct 
for loss and slope of this line for 
either condition with an accuracy of 
about 1% db. An even more extreme 
condition is the case of a 33-mfc 
telephone line in sleet country. This 
line when dry has a loss of approxi
mately 7 db at 100 kc and about 9 
db at 150 kc. During sleet weather 
with % in. ice on the line, the loss 
rises to approximately 34 db at 100 
kc and to about 60 db at 150 kc. For 
this extreme the regulator must 
make up for a maximum attenuation 
change of approximately 51 db and 
simultaneously correct for a change 
in slope of about 24 db. This the 
regulator does with an error not ex
ceeding approximately 1V2 db

Dont ANGLE for a reliable source

Operation of the regulator is ccr.- 
trolled by two continuously trans
mitted pilot tones. These tones art 
located approximately at opposite 
ends of the frequency spectrum. In 
the high frequency direction, for ex
ample, the pilot which operates the 
flat gain corrector is at 99 kc, The 
pilot which operates the slope cor
rection device is at 150 kc. The 
regulator samples these two pilots 
and from them determines the 
amount of attenuation and slope m 
the telephone line. It then compen
sates for this attenuation and slope 
so that all frequencies between the 
range of 99 and 150 kc passing 
through the regulator receive the 
proper amount of gain and slope 
correction to make them appear at 
equal level and at the proper systeir 
level at the output of the regulator.

A block diagram showing regula
tors for both directions of transmis
sion is shown in Fig. 8. The regula
tor might be considered as an ele-’ 
tronic servo-mechanism. In the 
West-East direction (low frequency 
group), all frequencies first pas 
through a line filter equalizer an

Radio and Television Components 

7th and Madison Street, Phone: Green 270, Fennimore. Wisconsin

Meter Mfrd. 
by Bruno — 
New York 
Industries 

Corp.

Hubbell Inter- uAfl 
lock connectors, 
shown,are nylon 
insulated . . . color-coded in 
black and red with a terminal 
wire connection. The Type S 
connectors used in Bruno Mul
timeters accommodate wire 
sizes #14 to #18 with 15 amps, 
capacity.
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to make 
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Two insi 
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In addit

Bruno Multimeters take advantage of 
Hubbell Interlock’s exclusive contact 
and locking features. Leads lock auto
matically when plugged into meter — 
disconnect only when intended. Con
tact resistance is extremely low, and 
stays constant because of unchanging 
coil spring pressure. Exclusive design 
and nylon insulation make Interlock 
jacks waterproof and weatherproof.
Hubbell Interlock connectors may be 
put to a multiplicity uf uses for both 
electrical and electronic devices. Our 
development laboratory will cooperate 
with your engineers to adapt Interlock 
for your -pecific applications.

For Further Information, 
Write Dept. C:

HARVEY HUBBELL, Inc.
Interlock Dept. Bridgeport 2, Conn

HUBBELL Interlock provides automatic locking 
... low contact resistance connection for 

BRUNO MULTIMETERS!



improvement in Metallized Glass

IMMEDIATE DELIVERY

made both

Protect valuable equipment with

JOHNSON pilot lights

■ ;
Fourth for pitot

CORNING GLASS WORKS, CORNING, N. Y.
New Products Division

Waseca, Minnesota.

METALLIZED 
WINDOWS

GLASS INSTRUMENT

WU-TICH & ELECTRONIC INDUSTRIES • July 1954 For product information use inquiry card on last page. 187

Used as indicators, inexpensive pilot 
lights can protec* your equipment 
from further damage should circuit 
failures occur. Available in a wide 
variety of types, JOHNSON panel 
indicators include continuous indica
tion neon types, and models for high 
and low voltage incandescent bulbs. 
Standard or wide angle glass and 
lucite jewels available in clear, red, 
green, amber, blue, or opal lenses. 
Variations from standards, including 
those meeting military specifica
tions, are available in production 
quantities.

tempered and untempered glass 
with metallized bands on the 
edges. They can be easily soldered 
into a bezel to form a hermetic 
seal. Available in sizes and shapes 
to meet your needs.

METALLIZED BUSHINGS AND 
STANDOFF INSULATORS for high 
voltage applications. Bushings can 
provide hermetically sealed insula
tors for high voltage transformer 
and capacitor terminals. Standoff 
insulators are made of tempered 
low loss glass. Both can be fur
nished in special sizes.

CORNING METALLIZED GLASS IN
DUCTANCES are made with a pre
cision that guarantees duplication 
within close limits. When used in 
either FM or TV circuits, you 
can be sure that they will contrib
ute negligible drift even under 
unusual temperature changes.

MIDGET TRIMMER CAPACITORS are 
available in standard types from 
0.5 to 12.0 mmfds., or they can be 
designed to your requirements. 
Temperature coefficient for brass 
core units is approx. 200 ppm/deg. 
C.; for invar core units, approx. 50 
ppm/deg. C.

In each of the components 
shown here, the unique proper- "
ties of metallized glass have 
helped solve a design problem 
and make a better product. I

A basic idea starter is the 
Metallized Glass Enclosure 
Tube. You see six of the many 
available sizes at the right. IP®

You can use these tubes to 
hermetically enclose many I I <
kinds of components. Such en
closure gives the components 
performance characteristics I t..  g 
they otherwise do not have. H................................. j

Corning’s metallizing process (f 11
makes possible a true hermeti- ■ J
cally sealed enclosure. Com
ponents encased in metallized glass enclosures are impervious 
to moisture, moulds, and atmospheric changes. Assemblies 
complete with end caps are capable of withstanding severe 
temperature changes. Glass has excellent electrical character
istics, and its transparency permits visual inspection. Bond 
strength for metallizing used on enclosure tubes has been 
measured at 1500 to 2000 pounds per square inch.

These characteristics can perhaps broaden your use of some 
product, expand its performance limits, or reduce servicing and 
minimize breakdown possibilities. •

Illustrated below are other applications of Corning's metal
lizing process. If none of them exactly meets your needs—or, 
if metallized glass characteristics suggest solutions to other 
problems, write us your requirements. Chances are, we’ll be 
able to help you. There is no obligation.

The Speed-Chassis is a flexible breadboard assembly with 
interchangeable socket arrangements which can be mount
ed on a relay rack. A shield can and panel are available 
to make successful breadboard assemblies both permanent 
and nest.
Two insulated tie-point strips and one grounded tie-point 
strip are provided, each 14" long. Individual plates ore 
available, with holes already punched, to fit most all needs. 
In addition, three sizes of blank plates are cataloged.

PILOT LIGHTS

CHANGEABLE 
k CHASSIS A

SPECIFIC | PRODUCTS
14515 DICKENS STREET 

SHERMAN OAKS 4, CALIF.
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• Metal end Bakelite Stampings
* Tuner Strips, Sockets and 

Brackets for UHF

•
Our extensive design and production 
facilities are available for developing 

special requirements and oppli
calions. Representatives in 
principal cilies throughout 
U.S.A.

Engineers! Technicians!

‘Reg. Pat. Pend. 

U.S. Pat. Office

Expandable 
Chassis

Carrier System
(Continued from page 186) 

then through a fixed line equalizer 
which applies a fixed compromise 
slope correction. Signals then pass 
through an attenuator network and 
a feedback controlled amplifier. 
From there signals pass through a 
pair of amplifiers whose frequency 
characteristics can be altered by 
means of slope networks in their 
feedback paths. The circuitry up to 
this point could be considered the 
mu path of a servo system. At the 
output of this mu path, an amplifier 
with highly selective crystal pick
off filters separates the two pilot fre
quencies from the message frequen
cies, combines them, and amplifies 
them. Then they are again separated

slope pilots a 
output of the i 
equal levels or 
levels. Operati 
recting netwoi 
Therefore, if 
he regulator 
iat pilots to i 
at its output, 
regulator has c 
a slope that is 
slope of the tel 
rects for chan 
response and 
transmission li

Professionally and 
technically engineered 
Actually works 
with you...

• For bread board 
problems...

• Top or bottom plate 
at least one gauge 
heavier than usual

• 315 standard chassis sizes 4"to 17" 
in any direction in one inch incre
ments plus unlimited combinations

• 196 standard cabinet sizes
• Only 14 rail lengths, 2" 3" and 4 

high required
• Unlimited expansion in any direction

Precision engineered electronic components
and connecting devices for all your needs.

Fig. 7s Regulators for both directions of trans
mission operate as servos to correct f« 
changes in frequency response and attenuation

VISIT US AT 
BOOTH 803-804 
WESCON SHOW

Contact your local jobber. 
For a sample model chassis 
write direct...

Frequency

The carrier 
the 45A systarr 
interconnecting 
the block diaj 
oven regulates 
oscillators are 
Overall frequt 
two oscilators 
magnitude of 
cause all carrit 
the system an 
exceptionally s

UM 9 F Mf 10929-10939 VAN OWEN STREET■ m. a r. HI I g. vUrp. north Hollywood,california

INDUSTRIAL
FOR ELECTRONIC COMPONENTS

• Laminated Sockets
• Terminal Strips
• Wired Assemblies
• Duo-Decal Sockets
• Anode Connectors
♦ Terminal Board Assemblies

Write for samples 
and Information 
Dept. T-8

INDUSTRIAL HARDWARE Mfg. Co., Inc.
109 PRINCE STREET . NEW YORK 12, N. Y.

by a pair of filters and converted to 
direct current. This direct current or 
voltage is compared to a fixed refer
ence voltage and the differential vol
tage obtained is used to operate a 
pair of de control tubes. In the case 
of the flat gain pilot, the de control 
tube operates a group of thermistors 
in such a way as to cause the gain of 
the mu path to vary but without re
spect to frequency. The control tube 
operated by the slope pilot controls a 
pair- of thermistors which are part 
of frequency sensitive networks 
placed in the feedback paths of the 
slope amplifiers. Variations in con
trol current through these therm
istors will cause variation in fre
quency characteristic of the slope 
amplifier and these characteristics 
are so arranged that the flat anc

chronization 
required.

One of the 
plies carrier
base group m< 
four crystals 
requency beb 
depending up< 
tvhich the syst 

The other r 
vides a 96 kc s 
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through appro; 
rectly to one c 
md to the ne 
letwork. This 
16 kc down to 
ip again to ol 
kc, all of whic 
requencies. Th 
be regenerati 
io synchronize 
requency gen 
evel and stab 
rom unwantec 
er>ng frequen

The three u 
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systems. Soun, 
^nt progran 
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and attenuation of thisponse
line.tiannnission

Conclusions

New Vacuum Pump catalog sent free on request. Write today

Potent No 
2337849

Exceptionally 
Quiet

Operation
Built-in Trap 

prevent« oil from 

backing up into 

system.

Indicator window 
show» oil level at 

pH times.

Convenient oil drain 
permits oil change 
without dismantling 

system.

COMPACT
Size 26 x K’/i 

x 13'4 inches

slope pilots always appear at the 
output of the mu path amplifiers at 

Ual levels or approximately equal 
vels Operation of the slope cor- 

kcting networks is a linear function. 
Therefore, if the servo action of 
L regulator causes the slope and 
L. pilots to appear at equal level 
L its output, the mu path of the 
I .ulator has automatically assumed 
aslope that is the reciprocal of the 
slop*- of the telephone line. This cor

I « for changes in the frequency

nCH & ELECTRONIC INDUSTRIES • August 1954

The three units described briefly 
'v are representative of all equip

ment deveoped for 45-class carrier 
lystems. Soundness of the develop- 
Cint program has been demon- 

the performance record

Ke markable performance 
TWO-STAGE DUO-SEAL.VACUUM PUMP 

Ideal for backing-up Diffusions Pumps 
GUARANTEED VACUUM—0.0001 mm. (0.1 Micron) 

FREE AIR CAPACITY—375 Liters Per Minute 
SPEED—185 Liters Per Minute at 1 Micron Pressure

w. M. WELCH SCIENTIFIC
DIVISION OF W. M. WELCH MANUFACTl 

--------- ESTABLISHED 1880 —

frequency Generation System

The carrier frequency supply for 
the 45A systsm is contained in three 
interconnecting units indicated in 

block diagram of Fig. 7. Two 
even regulated, crystal controlled 
oscillators are included in one unit 

Overall frequency stability of the 
k ? oscilators is in the order of 
L.-nitude of one part in 10G. Be- 
Icause all carrier frequencies used in 
I the system are derived from these 
¡exceptionally stable oscillators, syn- 
L inization of carriers is never 
| Mmred.
[ One of the master oscillators sup- 
Iplies carrier voltage to the system 
Blase group modulator. A choice of 
■our crystals is used to provide a 
frequency between 187 and 190 kc 
I epending upon the allocation at 
Ivhich the system is to be operated. 
I The other master oscillator pro- 
I 'des a 96 kc signal to one pregroup 
I r.ulator and to the first fre- 
lu?ncy divider' network. This net- 
L rk divides the 96 kc down to 
116, and multiplies it back up again 
r 64 and 80 kc, the carrier fre
quency used in the pregroup modu
lators. The 16-kc output is fed 
Ihrouili appropriate filters both di
V tly to one channel carrier supply 
•rd to the next frequency divider 
fretwork, This network divides the 
116 kc down to 4 kc, and multiplies it 
fr again to obtain 8, 12, 20 and 24 
p all of which are channel carrier 
■requencies. The dividers used are of 
f1- regenerative type and require 
fro synchronization. Outputs of the 
fr luency generators are extremely 
fevel and stable, and they are free 
froiT unwanted harmonics or inter- 
। mg frequencies.

No 1397-B

COMPLETE $575.00

TEMPEL
CHICAGO 26. ILL PHONE AR 1-8100

MAGNETIC STEEL LAMINATIONS 
FOR THE 

ELECTRONIC AND ELECTRICAL INDUSTRIES

TRANSFORMERS • • • MOTORS 
GENERATORS • • ■ REACTORS 
DYNAMOTORS • • INVERTERS 
CONVERTERS • • • SOLENOIDS 
AND OTHER ROTARY AND 
SPECIALIZED MAGNETIC 

DEVICES



PRECISION

Plant Noise

FORD INSTRUMENT COMPANY
31-10 Thomson Avenue, Long Island City 1, N.Y

NEED

CON

14 MAPLE AVE

August190 A ELECTRONIC INDUSTRIESTELE-TECH
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atténuation 
root of

MEGA-MATCH
Mwnirement o 

Wsction Cosffkii

KADA-SWEEP 
(odor IF Ampliò 

Alignment

^•TECH A ELF

(Continued from page 73)
2. The range of levels remote from 

the plant shall be 40-90 db.
3. The near or plant range shaL 

be 80-150 db.
4. Community and plant sound 

level readings shall be recorded 
at the central control point

5. The overall frequency response 
of the system shall be 2O-80W
CPS.

6. The microphones shall be suita
ble for continuous operation in 
all types of weather.

7. The equipment shall be in
stalled to be capable of quick 
repair and replacement.

the total amount. The 
nualized equivalent 

varies with the square

MEGA-PUISER 
Tronsieni Testine 
Vid*© Amplifiers

Carrier System
(Continued from page 189)

of dozens of 45A and 45BX carrie 
systems installed during the 
year. In all cases, perfc mance b« 
met design objectives in a highly 
satisfactory manner. A continuing 
development program is underwa 
to complete the 45-class equipment 
line and to further improve the util- 
ity of various electrical and me
chanical equipment features.

VCM 67 TERMALINE 
DIRECT-READING R-F WATTMETER

Microphone Pickup F.quipmtu

An Altec 21BR type microphone 
and its associated 157A base is used. 
This unit, comprising the micro
phone and its cathode follower tube, 
is mounted on a pole, approximately 
20 ft. high. A sharp spike is pro
vided over this equipment to pre
vent birds perching on it. At the 
base of the pole, a weatherproof 
box is used to enclose the micro
phone power supply, line amplifier, 
its power supply, and the leased wire 
circuit termination. A supply source 
of 110 volts ac at 3 amperes is re
quired.

Leased Wire FaeiUHti

Between the remote field pickup 
point and the control center, leased 
wire circuits are used. These are w 
ohm balanced telephone lines.

Usually the largest portion of the 
circuit is composed of #19 gage pairs 
[having an attenuation of 1 db pe 
[circuit mile at 1000 cycles. Small 
portions of the total length 
smaller gage cable but this aor 
attenuation is negligible compared «

• offered in a variety of types
• with tolerances to ±0.0005"
• for wide range of computing and motion applications

Whatever your computing or motion application, Ford Instrument 
can make the cam to meet your exacting needs... 3-D Cams, grooved 
flat cams, external flat cams, grooved cylindrical cams. Our unique 
cam-producing facilities guarantee a “custom” job every 
time. Check us today. / Ji

WRITE FOR ILLUSTRATED CAM BROCHURE, COM- 
PLETE DETAILS ON ALL TYPES. ADDRESS BOX TT.

NON-RADIATING
. ..Accuracy-* 5%

RUGGED CONSTRUCTION
... Size —17" x 9" x 6’

Wght.— 30 pounds

30 mc to 500 mc
(to 1000 mc if specified)

50 ohms

Triple Range 0-25 watts
0-100 ”
O-5OO ”

Type N Input Connector 
(Adaptor for PL-259 supplied)

e Model 67 is a larger type 
Wattmeter than the well-known AN-M fi
ll/U (our Model 611) R-F Wattmeter. 
Specifically designed for fixed station trans
mitters to 500 watts output, it may be used 
nicely on low range for mobile gear. Pro
vided with an aluminum cased, shock
mounted meter. Model 67 is as simple to 
use as a DC voltmeter. Now in general use 
throughout the industry. TERMALINE Watt
meters may be depended upon for fast, 
accurate and repeatable power readings

NEELY 
ENTERPRISES 

Hollywood • Son Francisco 
Albuquorquo

EARL LIPSCOMB 
ASSOCIATES

L Dalia» • Houston

ELECTRONIC CORP.
1800 EAST 38™ ST.. CLEVELAND 14, OHIO

TERMALINE Coaxial Line Instruments
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^A-MATCH
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vZr? Te«">S 
^AmpliRer,

S-2406-SB 
S«*ef with «hallo, 
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P^Oó-CCT 
''u9—with coble 
clomp in top.
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Plastics Corporati 
21-25 Foster Street 

Worcester, Massachusett! 

Southern Plant — 
Monticello, Mississippi

■Mlllir^Bl ^ans ’° Play A Current 
Part in this Future!

We congratulate the aggressive electronic manufac
turers of the West Coast on their amazing growth 
over the past few years.
Phalo is confident the West Coast will continue to 
expand as a leading center of the electronics industry 
and is proud to offer the finest quality in product and 
service to aid in this expansion.

JONES
PLUGS 8 SOCKETS 

Improved Socket Contacts. Four indi
vidual flexing surfaces. Positive con
tact over practically their entire 

length.Both Plug and Socket Contacts 
mounted in recessed pockets great- , 
|y increasing leakage distance, IN- I i CREASING VOLTAGE RATING. / 

t Plug and Socket Contacts cad- / 
I mium plated. Add to appear- I 
B anance of your equipment, 
B Interchangeable with 
■ Jones 400 Series.

Ask for Catalog 20. Complete line g Jones Plugs, Sockets, Ter- '

minal Strips .

electric co.
---------------------------------^JNEBROOK, N. j.

Radio — Television Wire • 300 OHM Lead 
Transmission Line Cables • Microphone Cables 
Intercommunicating and Public Address Cables 

Indoor Aerial Wire • Rotor Cables 
Cord — Cords Sets and Power Supply Cords

Phalo representatives on the West Coast are:

Southern California
J0*1" Tubergen Company ilB BIB 2232 West 11th Street

VJ1111 ■ Los Angles 6
CALIBRATED

.. »«Kr»"» 
Sin9l«0ialruned 

for these
Northern Colifornia 

Meyer & Ro„ 
’’3 10th Street 
oan Francisco 3

Ore9<>n, 
208^7^^

MECHANICAL

'P^LO

WOi
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USE AURICON "TV-F KINESCOPES FOR

7123 N. Main St., Brockton 64, M«b

TELE-TECH A ELECTRONIC INDUSTRIES • AuguP
r«-TKH <

GERTSC1

Auricon 50 ft. Kinescope “TV-T” Demonstration 
Films are available on loan to TV Stations and 
Film Producers Please request on your letterhead.

Auricon 16 mm Sound-On-Film Cameras 
are sold with a 30-day money-back 
guarantee. You must be satisfied!

«k DELAYED RE-BROADCASTING

•k SPONSOR PRESENTATIONS

* COMPETITION CHECKS

< PILOT KINESCOPES

* SHOW-CASE FILMS

•K "HOT KINES"

■k AIR CHECKS

g kinescope 
1 RECORDING
B with

OR YOUR 
money back

NOW, A DUAL-PURPOSE

SUPER 1200' CAMERA 
with TeleVision-Transcription
TV-T" Shutter...
.designed for Kinescope Recording...and 

also shoots regular Live Action 16 mm 
Sound-On-Film Talking Pictures with no 
Camera modification! The “Super 1200” 
Camera with “TV-T” Shutter (Pat Appl’d. 
for 1949) can Kinescope Record a 30 
minute continuous show using 1200 foot 
film magazines. Write today for infor
mation and prices.

Ä
— . . s >—» .

ERNDT-BACH.INC.
6926 Romaine St., Hollywood 38, Calif.

Plant Noise
(Continued from page ISO) 

frequency range. The tetai loss or 
attenuation is approximately 4 db 
per circuit mile for an equalized cir
cuit up to 8,000 cps.

The maximum level on the circuit 
before cross talk appears in adjacent 
circuits is plus 10 db above the 1 
milliwatt reference and the input to 
the line should be maintained below 
this value.

The signal-to-noise ratio on a bal
anced telephone line by the selection 
of pairs can be as high as 75 db on 
cable lengths of two to three miles 
and not less than 50 db.

Central Flant Equipment

The output of the leased wire is 
terminated in jacks. Each circuit is 
then supplied with a line amplifier 
to compensate for the wire loss and 
provide sufficient output for the re
corder, warning lamp, etc.

Selector switches are provided to:
1. Switch any microphone 

monitor amplifier.
2. Switch any microphone on 

corder.
3. Switch any microphone 

analyzer.
In addition the warning light relay 
is permanently connected across 
each channel.

A typical installation of this sys
tem has been in operation for a 
period of several months and the 
observed drift is less than 2 db per 
month.

A calibration system may be pro
vided with the use of an acoustic 
calibrator. This unit is placed in 
close proximity to the microphone 
and a standardized voltage applied 
to the unit. This gives an overall 
sensitivity at 400 cycles for the com
plete acoustical and electrical equip
ment.

Factor» Influencing Noise

While the emphasis is on gas tur
bine noise, the power output of pro
peller driven aircraft has increased 
during the past several years by a 
factor of 50%. When the turbo prop 
operates above Mach No. 1, the 
noise adds 10-15 db at the blade fre
quencies and their harmonics.

Many factors are involved in the 
variation of the sound from aircraft 
and aircraft engine testing on the 
ground. Ingard has shown that the 
short range sound propagation at
tenuation by wind irregularities 
(gustiness) often is of major import
ance in comparison with humidity, 
fog and rain. The attenuation is a 
function of the height of the source 
and the receiver off the ground. 

New Components for design^ 
Electronic Equipment f0 
R EL IA BI LI T Y -1N-SERVICE

Alden Components for Plug-in 11« 
Construction enable you to design n 
these Bold New Standards —

1. Circuitry subdivided function by fur, 
tion into plug-in units.

2. Tiny Tell-Tales spot troubles instaady.
3. Plug in replacement spares in 30 second]
4 All leads brought to single accewiv. 

point of check,numbered and colorcoor 
so layman can make first-level a-«.,

ft's as simple as this -

1
 Organize your circuitry function by fvRtt««, 

compact vertical planet using Alden TWan. 
Mounting Cards, Ratchet-Slot Terminal) M 
Card-mounting Sockets.

ALDEN 
BASIC 

CHASSIS 
2” 4' 8' 1~7" WÌDTHS

RELAY N&t

Wide Fre 
Cantini 

Extremely i

ALDEN 
MINI-TEST 

POINT JAd 
#110BCS
ALDEN 

MINIATURE 
PAN-i-UTE 

#86L
ALDEN 

MINIATURE 
FUSE-LITE 
S440-4EH

'reads like a book".

A — ALDEN 
BACK CON 
N ECTORS bnnf 
all leads to no 
gle accessible 
check point.

B — AIDEN 
SERVE-A-UNIT 
LOCKS pilot 
draw in, kd. 
eject chawiswiti 
half turn of th 
wrist.

Alden Terminal Card Mouat« 
System — for Packages- f« 
Chassis.

2
 Mount the circuitry planet In Alden Mq.ii 

Packages and Basic Chasses which mo h 
yanked out and replaced in 30 seconds.

ALDEN 
PLUG IN 

PACK AGES 
7, 9, 11 

& 20-PIN

A

Monitor each plug-In unit with tiny AMmU 
Tales that spot trouble Instantly, permit dwu 
while operating, from front of pone).

num» KIM

4
 Centralize unit interwiring at o nnglt acceisit 
point of check, with Alden Back Connoctcri cM 
Serve-A-Unit lock which allow color toArj cH
lymbollng that

To get details request

ALL THIS C AN BE 
ACCOMPLISHED 
WITH ST AND- 
ARD ALDEN 
COMPONENTS

free: "Plug-in 
Handbook Data"

r
BSnÖ/fllocN Products U



FOR CLEANING All SMALL CLOSE-TOLERANCE PRECISION PARTS LN WHICH ABSOLUTE CLEANLINESS

GERISCH

See Us At WESCON-—Booth 511-512

PRINTED 
CIRCUITS

U.S. ENGINEERING CO.
521 Commercial St., Glendale 3, Calif.

how 
clean is
CLEAN?

ULTRA-KUEN 
Ultrasonic
Cleaning Machine

NEW, MODERN.
ECONOMICAL ULTRASONIC 
CLEANING GETS
THINGS REALLY CLEAN1

Our additional facilities permit MASS PRO
DUCTION techniques without forfeiting the 
QUALITY or FAST DELIVERY for which 
USECO is noted.

Printed and etched circuits in sizes to 18"x 
18". Samples on request. We meet all Mil 
Specs. Complete line of Standardized Electronic 
Hardware. 24-hour service on quotations. 
Write today for further information.

USECO announces expanded produc- ^Bl 
tion facilities in a separate new plant 
devoted exclusively to production of
• Printed Circuits • Etched Circuits
• Terminal Boards (Standard and Custom Built)

Wide Frequency Range 

Continuous Coverage 

Extremely High Accuracy 
and Stability

Containing a new aim original circuitry 
development, the FM-4, with 
suitable driving source allows you to 
measure frequencies from 100 mc. 
to 12,500 me., or to geneiate frequen
cies from 500 mc. to 12,500 me. 
with continuous coverage, and extreme 
accuracy and stability
ACCURACY: (with Model AM-1 Driver) 00001% 

(with Model FM-3 Driver) .001%
POWER SOURCE: 105-127 volt. 60-cycle AC

■■ For further information, contact 
your nearest Gerteeh Engineering 
Repreeenlafice or write...

A^B I1M( 41 Mlstisjtyp Aiinut 
B Las Anyeles 35. Cailfimla

HU-TECH A ELECTRONIC INDUSTRIES • August 1934

MICROWAVE 
FREQUENCY MULTIPLIER

manufactured by DALLONS LABORATORIES, INC.
"First in Ultrasonics"
5066 Santa Monica Blvd., Los Angeles 27
Write today for Descriptive Literature, Specifications, Prices.

To measure or generate . 
microwave frequencies up to 12,500 mc

Cleanliness is a relative term.
What may appear to be “clean enough” 
for one scientific application may 
be so loaded with minute, microscopic 
sludge that accurate operation of 
small precision instruments is 
impossible. Only Ultrasonic Cleaning 
will help!
Dallons ULTRA-KLEEN will quickly, 
positively and economically eliminate 
all dirt, oils or other external 
deferents to accurate operation.
This “cold” process prevents 
distortion and permits many scientific 
and industrial applications.



WITH TWO TUNING HEADS

»ansi

marle-

tl.F.

ex-

• Low

for descriptive literature.

Makers of 
Panadaptor 
Panalyzor 
Panoramic 
Sonic 
Analyzer 
Panoramic 
Ultrasonic 
Analyzer

across 50 ohms, for high usable 
tivify 
Continuously variable differential

down time
• Optional bezels and CRTs for visual 

amination or camera use

22 South Second Ave., Mount Vernon, N. Y. 
MOunt Vernon 4-3970

Check these outstanding 
features:

O Low noise input, less than 0.5 microvolts

RF-2 
RF-3 
Inquiries 
Analyzers

• Continuously variable resolution 
bandwidth) 9 kc to 100 kc

220 mc—4000 mc in five ranges 
invited on Panoramic Spectrum 
for special problem». Write today

cost

Tuning Heads 
50 mc—250 me

PANORAMIC ARI 4
SPECTRUM XMA.I
ANALYZER UI fl

now 
to 4000 mc

• 1 cps to 60 cps sweep rate, continuously 
variable with single control

• 10 MC maximum sweepwidth, continu
ously reducible to 0 MC

• DC coupled video amplifier for analysis 
of CW signals

• Three selectable amplitude scales, 40 db 
log, 20 db linear and square law

• Low frequency swept oscillator provides 
high inherent stability

• Excellent construction and design make 
the equipment unparalleled for minimum

Plant noise
(Continued from page 192)

Normally the wind increases with 
height above the ground. The pres
ence of wind gradients will reduce 
shadow formation caused by tem
perature gradients and the noise 
reduction due to temperature is 
available only in the direction 
against the wind. Therefore, over 
distances of less than 1 mile gusti
ness seems to be of major impor
tance in changing attenuation of the 
sound as it is propagated out from 
the source into the surrounding 
community.

Continuous monitoring of the 
sound is considered necessary be
cause of the many variations en
countered. During the day the tem
perature generally decreases up
ward and the sound rays will be 
refracted upward and for some dis
tance the observer will be in a 
sound shadow. At night there is a 
general inversion of the temperature 
gradient and the sound rays will 
be bent downward. Often the audi
bility during the night is reported

Fig. 3: Maximum daytime sound level permitted 
In a community before complaints originate
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to be greater than during the day.
The maximum daytime sound 

level permissible in a community 
before complaints originate has been 
derived, and general agreement has 
been reached on data as shown in 
Fig. 3. It is anticipated that night
time complaints may occur unless 
the level is held 3 db lower than the 
curve.

It is on this basis that the warning 
lights are operated:

Fig. 2 (after Parrack), indicates 
the various threshold sound levels 
for the human ear, for sounds 
throughout the wide range of pres
sures which could be encountered 
at aircraft engine plants, as well as 
by operating personnel working 
around jet aircraft on the ground.

The sensitivities of the 21BR type 
microphones are in several ranges 
and microphones are selected on the 
basis of the maximum level to be 
expected in each location.

Kenvon
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• BULLETINS

Waveguides
Bulletin T-2200 describes a line of micro- 

wave duplexers and related equipment man- 
^factured by Airtron Inc, Linden, NJ.

Toroids
information on a line of adjustable to

roidalcoils is contained in Bulletin PR 
available from Hycor Co.. Inc., 11423 Van- 
owœ St., N. Hollywood, Calif.

Capacitors
Information on three new additions to the 

Elmenco line of capacitors is contained in a 
now release from Arco Electronics Inc., 103 
Lafayette St., N.Y. 13, N.Y.

Transformers
A line of new transformers specifically 

designed for use in voltage regulated power 
supplies, cathode ray tube suuplies, pre
amplifiers and vacuum tube voltmeters, are 
shown in the new Triad Catalog TR-54. 
Write to Triad Transformer Corp., 4055 Red
wood Ave-, Venice, Calif.

Tape Splicer
A method for quick and simple editing of 

magnetic recording tape is described in a 
catalog describing the MT-1 Presto-Splicer. 
Available from Prestoseal Mfg. Co. 37-27 
33rd St., L.I.C., N.Y.

WAX FINISH

GUDELACE*
Easy on Hands 

Easy to he

Both tapes save time and money— 
and cut down rejects. Neither will 
bite through insulation. Gudelace 
ties easier, tighter and cuts down

WRITE FOR COMPLETE INFORMATION AND A FREE TRIAL SUPPLY TODAY I

LRC1NG

All-Nylon 
GUDE-NYLACE* 

Resists High Temperature

knot slippage. Gude-Nylace is the 
perfect product where the use of wax 
is not indicated.

*Paftnt Applied For

Potentiometers
Titled “New Potentiometer Developments,’* 

a release from Bourns Laboratories, 6135 
Magnolia Ave., Riverside, Calif., describes 
six new models in their line of sub-minia
ture and precision potentiometers.

GUDEBROD BROS. SILK CO., INC.

ELECTRONICS DIVISION
225 W. 34th Street, New York 1, N.Y.

EXECUTIVE OFFICES
12 S. 12th Street, Philadelphia 7, Pa.

Printed Circuits
Six standard pre-fabricated printed circuits 

designed to save time in assembling “bread
board circuits and troubleshooting of the 
finishing equipment are described in a folder 
^aiiable from Tri-Dex Electronics, P.O. Box 
1207, Lindsay, Calif.

Ultra-Violet Techniques
A descriptive folder from Ultra-Violet 

Products Inc., 145 Pasadena Ave., S. Pasa
dena, Calif, shows uses to which ultra-violet 
techniques have been applied by industrial 
organizations.

CLARKCRYSTALS
For UHF

Test Instruments
110A X-Band VSWR Indicator 

ana the Supertester are described in two 
brochures released by Color Television Inc., 
973 East San Carlos Ave., San Carlos, Calif.

Metal Powders
release from Chemalloy- 

r.Rr nics f00-’, Gillespie Airport, Santee, 
covers their line of anti-friction 

■ metal powders for electrification of 
liquids, and soldering and welding rods.

Klystrons
from Varian Associates. 

Ju A‘t°.Cahf. describes their new VA-220 
way klystron designed for the 6-8 KMC 
SwKCONsh™8 °f thiS tUbe WiU be at

Pulse Equipment
* hue of pulse forming and timing equip- 

SS m described in a release from Ruther-
3707 s- Robertson Blvd., culver City, Calif.

Components
S irom the Wm. Porter Co., 1007

Fe' Angeles, Calif, gives tech-
iu^wk^u0" line °f Fibreglass prod- 

parte Cb inc^udes c°il bobbins, and tubu-

Type HSM-2UH
Frequency range now extended from 15 me te 200 mc.
• Modes of vibration 5th, 7th, 9th & 11th.
• Series resistance 40 to 100 ohms.
• Static capacitance 5 to 15 mmf.
• Calibration within ± .002%.
• Stability .0001 % with oven and .004% without oven.
• For use in oscillator or filter circuits.

Sample quantities available from stock. Packaged oscillators 
are available for use in the 15 to 200 mc frequency range.

CLARK CRYSTAL CO., Inc.
MARLBORO, MASS., U. S. A.

Phone MARLBORO 1411 • Cable—CRYSTAL
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Locked Oscillators
(Continued from page 77)

only of a transient nature and the 
average frequency remains exactly 
the same as the synchronizing input.

MEANS HIGH 
PERFORMANCE

SÄS0
SLIP RINGS

Locking Systems

The simplest system for locking an 
oscillator might be termed a “brute 
force” system. The synchronizing 
signal is injected directly into some 
portion of the oscillator circuit. Syn
chronization occurs because of non
linearity in the oscillating circuit. 
This produces cross modulation be
tween the synchronizing signal and 
the oscillator signal. The net result 
of this cross modulation is that the 
oscillator frequency is shifted to
wards the synchronizing frequency. 
The cross modulation is evidenced 
by the presence of numerous side 
bands in the output of the oscillator. 
If the free running frequency of the 
oscillator is close enough to the syn
chronizing frequency, the oscillator

How to whip your 
relay problems!

.hist call ADVANCE...
we're ready and 

willing to make the 
relays you nn d.

4 CONTACTS, 
for example

Say the word and 
we’ll up the sizes... 
switch from fine 
silver to tungsten, 
palladium, silver
cadmium oxide, 
gold contacts, or...
you name it !

...AND SUP RING ASSEMBUES
BRUSH HOLDERS • BRUSH ASSEMBLIES 

CONTACT ASSEMBLIES

.. .Use SILVER GAAPHALLOY for appli- 
cations requiring low electrical noise; low 
and constant contact drop; high current
density and minimum wear.

; -
EXTENSIVELY USED IN:

SELSYNS • GUN FIRE CONTROLS

Fig. 5: Frequency meter uses “brute force"

ROTATING THERMOCOUPLE and
STRAIN GAGS CIRCUITS

ROTATING JOINTS • DYNAMOTORS
Wide range of grades available for 
standard and special application«.

Otl-frw, self-lubricating Bush- 
¡Mt and Bearing* (applicable 
—1B0 ta +300 F.; with si* 
gaasiM coefficient half that 
af steel will not seise shaft at 
lbw temperature); oil-free 
Piston Rings, Seal Rings, 
Thrust mad Friction Washers, 
Pump Vanes.

fl Graphite Meuluzihg Corporation
| 1002 Nepperhan Ave. • YONKERS, NEW YORK

I
l I Hw» Vol. ,n h.lWy KUSHES end CO MT A CIS

Q fend 4M m BUSHINGS.

NAME * TITLE

COMPANY

STREIT

will lock to the synchronizing fre
quency. The range of turning over 
which an oscillator will lock depends 
on several factors among which are 
the following:

1. In order for lock to occur, there 
must be some non-linearity in 
the circuit so that cross modu
lation can occur.

2. The oscillator must have rela
tively poor frequency stability 
in order to lock over a wide 
range. This is due to the fact 
that the oscillator can shift 
only ±n/2 radians in phase 
with respect to the synchron
izing signal, referred to the 
same frequency, before it 
jumps out of lock. Therefore, a 
rapid rate of change of phase, 
with respect to frequency, in 
the feedbaqk elements of the 
oscillator will tend to produce 
a narrow synchronizing range. 
A rapid rate of change of phase 
is also a criterion of good fre-

man 
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higt 
up io
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from »*< 

sue! 
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gat
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INSULATION
Laminated 

phenolic, 
silicone glass, 

ceramic 
steatite, linen
base bakelite, 

or... you 
name it!

ANYTHING 
SPECIAL...
ADVANCE 
will engineer, 
develop and 

’ produce the 
custom relays 

^you need in 
minimum time. 
Call 
ADVANCE 
for action.

For
ELECTRONIC USES

We build a vast variety 
of sensitive, reliable 

relays...create superior 
new designs quickly. 

You’ll find our quality 
control is now the 

tightest in the industry.

Write—and let 
us solve your 

relay problems

ADVANCE ELECTRIC 
AND RELAY CO. 
2435-F NORTH NAOMI STREET 

BURBANK, CALIFORNIA

SPECIF
—any 
with f 
bossed

MATER
—diele« 
acetate 
materu

INFOR 
—Bull, 
tant da 
tion, hi

itasioN

TILE-TEC
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counter*)

OKTAN7

COIL
BOBBINS

2057 W. CHARLESTON ST. CHICAGO 47, ILL.ICdStON
Plant No 2. 79 Chapel St. Hartford, Conn. 
Alto Mfrs, of Precition Paper Tubet

" your free 
copy today.

SPECIFICATIONS
—any size, shape, length 
with flat, recessed or em 
bossed flanges.

MATERIALS
—dielectric kraft, fish paper, 
acetate, phenol impregnated 
material or combinations.

"GTC" Military Transform
er* . . . designed to meet 
rigid government specifica
tion* and to perform under 
the most severe and contin
uous operating condition*. 
MIL T-27 and TAN T-27.

nil-TECH & ELECTRONIC INDUSTRIES • August 1954

DELAY MULTIVIBRATOR
The Wolkrrf Typ« M »243 belay 
Multivibrator Is on« of several sttick 
delay units providing an »xternaliy 
variable delay pulse.
Freq. Rang«. 0-IC KC (higher speed 
unit* available) • input: 75 V n na
tive pul ir > Available' from Walk«*

SALES REPRESENTATIVES
New England
Framingham, Mass., Framingham 7091
New York, New Jersey: 
Jersey City, New Jersey, 
Journal Square 4-3574
Upstate New York:
Syracuse, N.Y., Syracuse 76-8056
Maryland^
Baltimore, Maryland, Plata 2-3211
Philadelphia. '
Philadelphia, Pa.,Chestnut Hill 8 0282
Northern Ohio, Western Pennsylvania: 
Cleveland, Ohio, Atlantic 1-1060
Indiana, Southern Ohio:
Logansport, Indiana, Logansport 2555

Missouri, Southern Illinois, Iowa: 
St. Louis, Missouri, Sterling 2318
California:
Pasadena, California, Syramore 8-3919

Canada* Montreal, Quebec, Canada, 
Walnut 2715

peak, nominal 25 microm<«nds de
lay • Diameter: Only 1V« Inch«*.

Immqdiertuly Availahi«

INFORMATION
— Bulletin contains impor 
tant data on bobbin constr ac
tion, heat factor and cost.

GTC" Transformer* for 
industrial and commercial 
applications ... accurately 
engineered and hilly recog
nised for finest quality.

1 MBH *»

TYPE- M >243

V The Waikirt Co. 
manufactures a line of units 

for measuring timo intervals, or 
highly repetitive activities 

up fo 3 megacycles p«r second.
Other units, also available 

from stock, will readily accomplish 
such functions as time se

quential switching, pulse delaying, 
gating, amplifying, and 

pulse shaping.

Write for Catalog • Write eur 
Engineering Service Depart- 

m«nt for specialized applications.

TRANSFORMERS
PACKAGED

CIRCUITRY

*«. .. ■

THE

and extremely 1 applications. Utilization

GENERAL
TRANSFORMER COMPANY

1928serving industry
PRECISION PAPER TUBE CO.

Our completely self-contained plant 's modern 
equipment guarantees transformer production 
in any quantity, to meet your requirements. We 
welcome your inquiry and will supply produc 
tion samples where desired.

Skilled engineering techniques make GTC a 
source for transformers in highly spe> |

I Icr mete for 
television receiver applica
tions . * . custom designed 
for high quality at mini-

specified for the usual

1. . . demanded for the 
unusual

of these techniques results in greater depend 
ability, quality and better construction.

*Non Available Renn 
Encapsulated or "Open" 
Construction. Your Circuits 
Eronomicall) Packaged.

18240 Harwood Avenue, Homewood, Illinois 
(Suburb of Chicago)

Manufacturers specify 
"GTC ... for audio uses, 
communication, radar de
vices. test equipment, 
transmitters, and various 
other electronic-controlled 
device«. <

rmjmnjTTirjtjtu -U-Uj-ltutl 
145 WEST HAZEL ST., INGLEWOOD 3. CALIF



Locked Oscillators
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1 ex-
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panding organization

Newly 
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for

and 
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Kansas City, where you 
your family can enjoy 
vantages of:
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TODAY!

materials to 
curved and odd 
shaped surfaces.
C A All DC AM CHEMICAL AND ?AfVlr 3UN FIGMENT CORF.
MNW. Lrtt 5t o CNlMI» 11, III. Dept. TT-8^
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APPLICATION OF RADIUM 
AND ALL OTHER TYPES OF 
LUMINOUS MATERIALS!

(Continued from page 196)

quency stability in an oscilla
tor, therefore, good frequency 
stability automatically means a 
narrow “lock-in” range.

3. The larger the synchronizing 
signal, the wider will be the 
“lock-in” range.

Oscillator Injection

There are numerous methods of 
injecting the synchronizing signal. 
They can be injected in any place 
in the circuit where it can cause ef
fective cross modulation. One meth
od which has several advantages is 
shown in Fig. 5. Here the oscillator 
to be locked is a Hartley oscillator. 
The tuned circuit for the oscillator 
acts as a plate load to a pentode. 
Synchronizing signal is applied to 
the grid of the pentode. Since pen
todes have a fairly high plate re
sistance, this arrangement produces 
a very little loading on the oscillator 
itself. If the oscillator is timed to the 
synchronizing frequency, its tuned 

*

DIALS, POINTERS, KNOBS, 
etc. accurately processed to your 
tolerances according to Govern
ment Specifications! From Blue
print to finished Product, our 
materials and methods of appli
cation areGov- 
e r n m e n t 
A p proved!

USE COUPON FOR YOUR 
m- FREE COPY!

SAMPSON Dept. TT-8Chemical & Pigment Com. P 
2830 W Lake St.
Chicago 12, Illinois

Piease rush by return mail your free 
"Handbook of Radioactive and other 
Luminous Materials."
CO. ^TAhfE....... ■>.. ■ .a.

I

the plate of the pentode and, there
fore, a relatively large amplitude of 
synchronizing signal is built up 
across the tuned circuit of the oscil
lator. This method presents a high 
impedance to the synchronizing 
voltage source and produces a sub
stantial amount of gain in the syn
chronizing voltage. Also this syn
chronizing source is very effectively 
isolated from the oscillator so that 
interactions between the two are 
greatly reduced. This system cannot 
be used at very high frequencies, 
however, because of the capacitive 
loading due to the pentode buffer. 
Some improvement may be obtained 
in this respect by tapping the pen
tode down on the tuned circuit at 
the expense of reduced gain for the 
synchronizing voltage.

Another method for locking an os
cillator is the feedback system. 
Here the phase of the oscillator is 
compared against the phase of the 
synchronizing signal in a phase sen
sitive detector. The output of the

STATE..
HICKMAN MILLS, MISSOURI

ümi
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Hickman Mills, Missouri . . . 
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Frequency Control
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broadcast equipment
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phase sensitive detector is fed back 
to a control on the oscillator. As the 
oscillator attempts to depart in phase 
from the synchronizing signal the 
control attempts to correct it, pro
vided the feedback is in the proper 
direction. All the criteria of stability.

FROM 
MIKE

Most types of electronic controls 
which can be applied to oscillators 
actually control the frequency of the 
oscillator. An example of this is the 
common reactance tube type of con
trol. Since phase is the integral of 
frequency change, the phase out
put of such a controlled oscillator is 
proportional to the integral of the 
input voltage to the control circuit. 
This is equivalent to introducing a 
903 lag into the circuit. Inasmuch as 
there are other inevitable lags 
around the feedback loop, it is al
most certain that the loop will be 
unstable at some frequency unless 
precautions are taken such as the in
sertion of a correcting net work.

The feedback system offers many 
advantages. The lock may be made 
very wide, the only limitations be
ing, (a) the gain around the loop, 
(b) the frequency response of the 
loop and (c) linearity of all the cir
cuits. The pull-in range, that is, the 
maximum discrepancy which can 
exist between oscillator frequency 
and synchronizing frequency before 
the oscillator pulls into synchroni
zation is determined by both the 
gain and bandwidth of the system. 
Phase jitter is inversely proportional 
to both gain and band width. Good 
frequency stability helps reduce 
phase jitter.

This type of control can be applied 
at very high frequencies and even 
offers a possibility of synchronizing 
Klystron oscillators whose frequen
cy can be readily controlled by 
varying the repeller plate voltage. 
Circuits can be made which will al
low synchronization with very weak 
synchronizing signals. Synchroniza
tion can also be made to occur at a 
frequency a fixed difference from 
the synchronizing frequency. The 
major disadvantage of these systems 
is their relative complexity.

The phase comparison need not be 
performed at the same frequency as 
the oscillator signal or the synchro

PL-259, PLUG (NT. 49190)^ 
Non-weatherproof type. Males with 
UHF female. Two-piece eonttrvcHM. 
For um with Coble RG-/U: 1,9,10,11, 
12,13,43,45.
PL-259A, PLUG (NT. 49195) * 
Similar fo FL-259. It h a 3 place unit 
for oom of handling. Non-woathet- 
proof. Mate« with UHF female. $0239.

Rugged service in field and laboratory 
give our Connectors n proven depend, 
ability Quality-controlled to give insur
ance-plus when you use a Coaxial Con
nector Co. precision-made Connector.

UHF SERIES CONNECTORS
For dependable low-coit, general pur
poM um. Satisfactory up to 200 mega
cycle» and may be used with caution 
up to 500 megacycle». *

if "know-how" means the superior 
product uf the knowledge of engineer* 
ing specialists;
if "know-how" means economy, work
manship, and a short production cycle: 
then Coaxial Connector Co. has th»

855 35th St., N.E., 
Cedar Rapids, Iowa

261 Madison Avenue, 
New York 16

1930 Hi-Line Drive, 
Dallas 2

2700 W. Olive Ave., 
Burbank

Dogwood Rd., Fountain City, 
Knoxville, Tenn.

Petroleum Bldg..
Tallahassee, Florida

kind of know-how that will help you 
keep your manufacturing operation 

' superior, and trouble-free!

feedback amplifiers apply to this 
type of circuit. Since when the sys
tem is operating properly there can 
be only departures in phase, the fre
quency of the oscillator must be the 
same as the synchronizing signal. 
A block diagram of this type of sys
tem is shown in Fig. 1.

^^This is why COAXIAL 
CONNECTOR CO. makes a line of 
connectors that is top-rated through
out the industry:
if "know-how" means precision-engi
neered JAN Connectors;

SO-239, NT. 49194 Receptacle 
MoIm with male plug« PL-259, PV259A, 
UG-2O3/U. Non-weatherproof, «ingle 
place conitruction. Far um with Cable 
RG-/U8, 9,10,11, 12,13,43,45.

Aha available «pedal Adapter for 
the above Plug« (UG-175/U, UG-174/U) 
vied with RG-58/U, RG59/U, RG-42/U 
and other «mall cablet.

Design Problems? Engineering infor
mation? Special requirements? Our 
engineering specialists will help you 
solve your problems.

FREE! Cross Reference Chert! Just 
ask for it or for more information.

COLLINS COAXIAL CONNECTOR COMPANY
37 No 2nd Ave , Mt Vernon. N Y 

MOunt Vernon 8-6416 
Government Designation C B WU



Locked Oscillators
(Continued from page 199)
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nizing signal. They may be hetero
dyned down by means of a common 
local oscillator and compared at 
some lower frequency. In this sys
tem precautions must be taken to 
prevent the synchronizing signal 
from feeding down the oscillator 
channel and vice versa. Another 
system is shown in Fig. 2. Phase to 
amplitude conversion and also fre
quency conversion takes place in 
the double mixer system. The oscil
lator frequency is first mixed with 
the output from a fixed low frequen
cy oscillator in a balanced mixer. 
The resulting side bands are then 
mixed with the synchronizing fre
quency in a second mixer. The re
sultant output, assuming equality 
between the oscillator frequency and 
the synchronizing frequency, is a 
frequency equal to that of the low 
frequency oscillator whose ampli-

phase difference between the oscil
lator and the synchronizing signal. 
For certain values of phase differ
ence the output of the mixer is zero 
and as it passes through zero the 
output changes its phase with re
spect to the fixed frequency oscilla
tor. This furnishes a means of deter
mining the sense of phase and, 
therefore, the loop can be completed 
by a phase detector which does not 
limit.

Another system is shown in Fig. 6. 
Here the oscillator is heterodyned 
against the synchronizing signal, a 
fixed frequency away from it. The 
difference frequency is fed through 
a filter and amplifier system to one 
input of a phase detector. The other 
input to the phase detector is a ref
erence frequency which is equal to 
the difference frequency. Synchro
nization occurs when the oscillator 
frequency is equal to the synchro
nizing frequency plus or minus the

Foran 
ing spe 
choose 
crystals 
largest.

For a confidential report containing our 
recommendations, send samples and complete, 
information to

Illustration shows a MODEL “D-l” Two- 
Wheel Stripper, which is but one of the many 
different types of machines made. This one u»cv 
1X4" dinmeter stripping wheels and is ordinarily 
used to strip any type of Film Insulation from 
wires in the range of AWG #25 to AWG -U- 
A wide variety of stripping wheels are available, 
made from FybRglass and Brush Wire, all de
signed to provide economical service.

This particular machine is only S156.25, 
f.o.b. Syracuse, exclusive of stripping wheels. It 
is available on a Test-Rental Plan or mav I* 
purchased out of savings over u ten month 
period.

WIRE STRIPPING: Your lobs are pe
culiar to your own business and may lie governed 
by such variables as kind and size of wire, what 
you use it for, your production requirements, 
and other similar factors.

So we may serve you promptly and effi
ciently, tell us what you are now doing and your 
hopes in the way of improved quality, increased 
production mid lower costs.

lieu

sharpest

length) f

ANGENIEUX 
RETROFOCUS

ACTUAL 
l SIZE!

MEYER 
TELEPHOTO

All Lenses Fully 
Guaranteed

MEYER
PRIMOPLAN

814 North Cole Avenue 
Hollywood 38, California

MICRODOT
1826 FREMONT ST.

SO. PASADENA. CALIF

Optical Quality 
and Top 

Performance

The unique flexibility of Microdot Kit
#553 provides scores of coax assembly 

combinations. Save valuable time in

"try-out,' pre-production and design-in 
...keep products design competitive with

Microdot advantages. Order Kit #553 today.

Cijsmg mount with 
iris diaphragm and 
built-in lens shade. 
The light weight 
construction per
mits a balanced 
turret action.

than normal focal 
length for universal 
application.

PONDER & BEST
TELELENS DIVISION 

ln-port*r» :' F -e - ^olographic Equipment

vVnfe today *or our complete price list of 
off of our special lenses for television cam- 
ercs—28rr•m through 25Cmm Samples lor 
test purposes a.ailab/e on request.

35mm focal length) 
f 2 . 5 . Focusing 

■ ;unt with iris dia
phragm. Highest

YOU TOO CAN 
HAVE THESE!
We're the source of these imported 
telev'sion lenses which greatly increase 
camera versatility. Complete the range 
of your TV camera lenses with these 
previously unavailable focal lengths. 
Supplement the lenses you are now 
using for increased versatility and 
performance.



SECOND IN A SERIESLocked Oscillators
(Continued from page 200)

developments

TINy TRANSFORMERS
been produced by

i 1
can pac

Standard Piezo!

Feedback Application

uoo

1000

Curve. luency

ADC

Ever wonder about Aladdin’s genii? 
A lot of power to squeeze into one 
tiny container, yet we’re doing some
thing almost as unbelievable at ADC.

Take for example ADC’s radically 
new line of tiny, hermetically sealed 
transformers and chokes. Measuring 
only 3/4* x 15/16* x 1-3/8*, these 
tiny units have performance ratings 
equal to transformers and chokes of 
a far larger size. (Mu-metal cases.)

AUDIO DEVELOPMENT COMPANY 

2333 1M« Avenue So., Minneapolis, Minn.

STANDARD PIEZO COMPANY 
Carlisle, Po,

reference frequency.
There are many other possible 

systems, however, this discussion 
will be limited to those outlined 
above.

An instrument using the “brute 
force” lock technique is shown in 
Fig. 3. This is a heterodyne fre
quency meter having a fundamental 
range of 2(M0 mc. Frequencies are 
generated within the instrument by 
mixing harmonics of a 1-mc crystal 
with an oscillator covering the range 
of 1 to 2 mc. The difference fre
quency is used. It is fed to a pentode 
buffer and used to lock an oscillator 
as previously described. The output 
of the locked oscillator is fed to a 
diode type harmonic generator. The 
fundamental frequency and its har
monics are then fed either out of 
the instrument or to a mixer where 
they can be heterodyned against 
signals fed into the instrument for 
measuring purposes. The lock-in 
range of this particular locked oscil
lator is of the order of 0.1%.
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control 
world’s

choose frequency 
crystals from the 
largest, most com
plete line . . . 
fully tested and 
proved in the 
world's most criti
cal services.

0 01 0.1 10
VOLTAGE ACROSS THE WINDINGS

For an exact match of exact
ing specifications, it pays to

An instrument using the feedback 
type of locked oscillator is shown in 
Fig. 4. This instrument is used to 
measure or generate frequencies in 
the range of 500 to 12,500 mc. It re
quires for its operation a small syn
chronizing signal in the range of 500 
to 1,000 mc. A block diagram of this 
instrument is shown in Fig. 7. The 
oscillator, which covers a range of 
500 to 1,000 megacycles, is controlled 
by a circuit similar to that shown in 
Fig. 4. The reference frequency used 
in this case is 10 mc. This is derived 
either from the internal standard or 
from external sources. The con
trolled oscillator is followed by a 
buffer amplifier and diode type har
monic generator. The fundamental 
frequency and its harmonics are 
then fed out of the instrument and 
also to a mixer for measuring fre
quencies by comparison against a 
signal fed into the instrument The 
reactance modulator used for con
trol is a shunt type switched diode 
reactance modulator. The diode used 
is a germanium diode. The phase de
tector is a 6BN6 gated beam pantode 
which is ideal for this system since 
the reactance modulator requires a 
constant current source to drive it. 
Lock-in range varies considerably 
over the tuning range of the oscilla
tor since the gain of the reactance 
modulator varies considerably with 
frequency. The range is of the order 
of 0.2 to 0.3%. Satisfactory synchro-

sica,lfield, nodifìcations of t 
e> packed units are finding a 
»plance in transistor and c 
•miniaturized circuitry. Writ«

NEW 20-PAGE 

CRYSTAL CATALOG 

SENT ON REQUEST
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STANDARD
PIEZO

Crystals
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Locked Oscillators

Reference

A COMPACT

Frequencies

when there's a soldering job to be done

Ungar does a better job

FATHER-SON TEAMS

TELE-TECH

Require no 
insulating 
backing —

Molded 
as a unit

Patent 
Pending

Distortion 
Hum Level 
Output Power. 
Power Supply. 
Dimensions

Excellent Accuracy and Stability 
Transformer Isolated Output 
3 Output Impedances 
Low Internal Impedance
Output Variable Up To 120 Volts

Choice of body 
materials —

Richard K. Legg Co., 2118 S.E. Diviser. 
St., Portland, Ore. has been appointed 
rep for the Clear Beam antenna line fcr 
the states of Washington. Oregon and 
Montana.

On industrial assembly lines 
... in home workshops .. 
in electronic labs... for 
production, repair, 
maintenance the 
world’s most versatile 
family of pencil solder
ing irons is on the job, \ 
doing a better job ! No 
wonder they're called 
“Ungar’s Little Angels” !
• Interchangeable tips 
tor every soldering need 
from repair to high
speed production 
soldering.

SPECIFICATIONS
400 or 1000 C.P.S. by selector switch 

(other frequencies on request)
Less than 1 % 
Approximately .05% of rated output 
3 watts into matched resistive load 
115 volts, 60 C.P.S.. 40 waits 
5-11/16 x9 x 6'/s inches

Feather-light, 
designed for 

hard-to-reach 
jobs.

A ELECTRONIC INDUSTRIES • Av*»'

V. T. Rupp Co., 2230 W. 11th St., Lb 
Angeles, Calif., has been appointed rep 
for Color Television Inc., San Carlos 
Calif, for the southern California, Ariz. 
N.M., and El Paso area.

PRECISION OSCILLATOR 
PROVIDING 3 WATTS OUTPUT

John B. Tubergen Co., 2232 W. 11th 
St., Los Angeles, now represents Wet 
Products, Chicago, makers of soldering 
guns and sanders, and Videocraft Mfg. 
Co., Chicago, manufacturers of deflec
tion yokes and magnetic focalizers.

Robert E. McClendon, 3907 Centra. 
Ave., E., Albuquerque, N. M.. has beet 
named rep for the state of New Mexico 
by C. P. Clare & Co., Chicago relay 
manufacturers.

SAVES
ASSEMBLY TIME 

AND < 

MONEY

1. Leonard S. Cutler, ‘'An Improved Du— 
Reading VHF Frequency Meter,” Telt-T^Ã 
p. 72, Sept., 1952.

Send for Technical 
Bulletin
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Five father-and-son teams at the annuo! a* 
mer meet of the Los Angeles chapter d •• 
Reps are (seated 1 Io r) the dads: D. Wailua, t 
Stressner, 0. Mnrshank, J. Hill and L W* 
Their offspring (standing I to r): W. Wd» 
R. Strössner, E. Strassner, N Manhank. * 
Hill, J. J Hill, 0 Hill, C. Stone, Jr., and I» 
Chapter has membership of 57

(Continued from page 203) 

nization can be obtained v ith inputs 
of the order of lOOuv. Output of th: 
instrument is of the order of 1 
in X-band.

Frank A. Emmet Co., 2837 W. Pico St, 
Los Angeles, has been appointed to rep
resent the G.E. Co. of England in south
ern Calif., Ariz., Nevada and N. M. 
Items for U.S. consumption include 
telephone relays and measuring instru
ments. The Emmet organization has 
also been appointed to represent the 
Geo. F. Wright Co., Worcester, Mass, 
manufacturers of steel guy wire aid 
other products.

r Mua

4119«» 
F.O.».

\NEW YOItIC

POWER
OSCILLATOR

MODEL 1040

MANUFACTURING COMPANY
588 Eddy St. Providence 3. R. I.

UNGAR ELECTRIC TOOLS, INC
P.O Bo« 3 I 2, Venie», California

INDUSTRIAL TEST EQUIPMENT CO.
55 EAST 11th STREET • NEW YORK 3, N. Y

^MANUFACTURERS

£ REPS
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Agency—Western Advertising Agency, Inc.
SPECIFIC PRODUCTS CO ................................

Agency—Allen, Dorsey & Hatfield, Inc.
SPRAGUE ELECTRIC CO.........................................

Agency—Harry P. Bridge Co. 
SPRAGUE ELECTRIC CO.......................................

Agency—Stuart Sande Advertising 
STAINLESS INC........................................................  
STANDARD PIEZO CO...........................................

Agency—Harry P. Bridge Co.
STODDART AIRCRAFT RADIO CO ..................

Agency—Allen, Dorsey 6 Hatfield Inc.
STONE PAPER TUBE CO.......................................

Agency—Robert M. Gamble, Jr. Adv.
STUPAKOFF CERAMIC A MANUFACTURING 

CO.......................................................................
Agency—Walker 6 Downing 

SWITCHCRAFT, INC..............................................
Agency—Jacobson & Tonne Adv.

SYLVANIA ELECTRIC PRODUCTS INC............
Agency—Cecil & Presbrey Inc. 

SYNTHANE CORP...................................................
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TECHNOLOGY INSTRUMENT CORP.....................
Agency—Tippett A Co., Inc. 

TELECHROME INC......................................................
Agency—Powerad Co.

TEL-RAD MFG. CO....................................................
Agency—Sander Rodkin Adv. Agency

TEMPEL MANUFACTURING CO .......................
Agency—Burton Browne Adv. 

TEXAS INSTRUMENTS INC.....................................
Agency—Don L. Baxter, Inc.

THOMSON ENGINEERING SERVICE ................
TINNERMAN PRODUCTS, INC..............................

Agency—Meldrum & Fewsmith, Inc.
TRANSICOIL CORP.....................................................

Agency—Horry P. Bridge Co. 
TRANSRADIO LTD......................................................

Agency—Reynell & Son, Ltd.
TRIAD TRANSFORMER CORP. ............................

Agency—Mann Advertising Co., Inc.
TRUSCON STEEL DIV.. REPUBLIC STEEL CORP.

Agency—Meldrum & Fewsmith, Inc.
TUNG-SOL ELECTRIC INC...........................

Agency—E. M. Freystad* Assoc.. Inc. 
U.M £ F MANUFACTURING CORP.

Agency—Fronk M. Smaldone Adv.
UNGAR ELECTRIC TOOLS INC................

Agency—Stiller-Rouse Adv
UNION SWITCH 6 SIGNAL DIV., 

WESTINGHOUSE AIR BRAKE CO. .

UNITED-CARR FASTENER CORP..............................
Agency—H. B. Humphrey, Alley & Richards, Inc.

U S. ENGINEERING CO....................................... 1
Agency—O. K. Fagan Adv. Agency 

UNIVERSITY LOUDSPEAKERS ..............................
Agency—George Gero Adv. 

VARFLEX CORP.......................................................... '
Agency—Barlow Advertising Agency. Inc, 

VICTOREEN INSTRUMENT CO................................
Agency—Scheel Adv. Agency 

WALKIRT CO. ... •..................................................
Agency—Western Advertising Agency, Inc 

WECKESSER CO.......................................................... 
WELCH MFG. CO., W. M ...............................

Agency—H A. Hooker Adv. Agency, Inc.
WHITE DENTAL MFG. CO., S. S.......................54. 173

Agency—Peterson 4 Kempner, Inc.
WIEDEMANN MACHINE CO

Aaencv—Renner Advertisers
ZOOMAR CORP

Agency—Seymour Kameny Assoc.
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PRECISION TEST INSTRUMENTS
No. 1040 VACUUM 
TUBE VOLTMETER. 
Self contained — A.C. 
operated. High imped
ance — wide frequency. 
For use at audio and 
supersonic frequencies.

No. 1010A COMP AR-/ 
ISON BRIDGE. Self. 
contained — A.C. op- ‘ 
erated. Ideal for labo-’ 
ratory and production 
testing of resistors, 
condensers and induc
tors.

No. 1060 VACUUM 
TUBE VOLTMETER. A 
50 megohm input im
pedance wide frequen
cy range V.M. for use 
at audio and super
sonic frequencies.

__ —______________________  
No. 1110A INCRE
MENTAL INDUC
TANCE BRIDGE. For 
accurate testing of 
communication and tel
evision components un
der load conditions.

?
UENCY "Q' 
ATOR. D 
READING. I

INDI-

Measures
"Q" factor of coils, 
also inductances, dis
tributed capacity, im
pedances and dielectric 
loss.

TRANSFORMERS & FILTERS

TOROIDAL INDUC
TORS. 60 CPS to I 
MC. Also miniature in
ductors from 1000 CPS 
to I00 KC.

MILITARY PULSE 
TRANSFORMERS. Con
structed to MIL - T • 
27 specifications. De
signed for optimum 
pulse performance.

MINIATURE AUDIO. 
Hermetically sealed — 
constructed in accord
ance with MIL - T - 27 
specifications.

HERMETICALLY 
SEALED COMPO
NENTS. Constructed In 
accordance with MIL
T-27 specifications.

PRECISION FILTERS.
IO CPS fo I MC.

INDUSTRY, * 
NEWS

Frank W. Edmonds has been named 
president of the recently formed Pa
cific Div. of Burnell and Co., designers 
and manufacturers of toroidal coils, 
audio and r-f filters and related net
works. He will make his headquarters 
at the company’s new plant, 720-726 
Mission St., S. Pasadena, Calif.

No. 1020B MEGOHM
METER. DIRECT 
READING. Self con
tained—A.C. operated. 
Electronically regulated 
supply, I megohm to 
2 million megohms.

No. 1030 LOW FRE- F. W. Edmonds J. R. Butler

James R. Butler has been appointed 
director of advertising and sales pro
motion for Magnecord Inc., manufac
turers of magnetic tape equipment. 
Butler was formerly merchandising and 
eastern sales manager at Raytheon Mfg. 
Co.

William J. Gagnon has been ap
pointed-general sales manager at Brad
ley Laboratories Inc., New Haven, 
Conn., manufacturers of dry disc rec
tifiers and photoelectric cells. Gagnon 
was formerly national contract manager 
for Ultrasonic Corp.

Bennett Archambault has been 
elected president and a director of 
Stewart-Warner Corp., Chicago, Ill. He 
was formerly vice-pres. and general 
manager of file M. W. Kellogg Co.

engineers... 
physicists... 
STYMIED?

Have you come to a standstill 
in your work— future stymied?

Then by all means let us tell 
you about Melpar and the inter- । 
esting assignments it can offer 
qualified men. We’re increasing 
our engineering staff again . . . 
for the eighth consecutive year 
— and that means a real 'ground
floor opportunity’’ for you.

We have a variety of chal
lenging project assignments, both 
military’ and commercial includ
ing the following:

• Data Handling Equipment
(magnetic cores, magnetic 
recording equipment, digital 
computing techniques, analogue 
to digital conversion, shaft 
digitizers)

• Flight Simulation 
(servomechanisms, pulse, 
circuitry, electronic cabling)

• High Frequency Antennas
• Audio and Video Circuit Design
• Small Mechanisms Design
• Mechanical Packaging of 

Electronic Components
• Measuring Techniques and 

fundamental investigations of 
the behavior of Mechanical 
Systems

• Radioactive Tracer Techniques
• Instrumentation and Control

Devices
(servo, pneumatic and electric 
control)

A grand future awaits you at 
Melpar — and pleasant living in 
the delightful suburbs of the 
Nation’s Capital. Write us today 
for personal interview in your 
locality.

Address Personnel Director

HIGH FIDELITY. '/2 DB 
20 CPS to 30 KC.

B. Archambault R. L. Weber

COMPLETE CATALOG ON REQUEST 
“3 TRANSFORMER CO., INC 

1726 Weirflold St.
Brooklyn (Ridgewood) 27, N. Y.

Ralph L. Weber, secretary of Gramer 
Transformer Corp., Chicago, has also 
been named executive vice-pres. Other 
promotions were Burt Anderson, to 
vice-pres. in charge of sales and Fred 
R. Cooper, to vice-pres. in charge of 
engineering.

■ !NCOiro«*no

440 Swann Avenue 
Alexandria, Virginia 

or Galen Street 
Watertown, Mass.

A SUBSIDIARY OF THE 
WESTINGHOUSE AIR BRAKE CO.
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Plaza 9-7880

Hoffman is engaged in projects covering every phase of elec
tronics. These include the anticipation of future needs, the de
velopment of quality electronic products to meet them, and the 
actual production of equipment as specified by the armed forces.

At Hoffman, project development is closely integrated with 
production. This means that each new product is developed 
with the practical problems of quantity production in mind— 
so that at the moment the first prototype is ready for testing, 
the production department is well advanced in plans for actual 
production. This close integration means that Hoffman products 
arrive at the manufacturing point designed, developed and ready 
for production.

For more than a decade the personnel and facilities of Hoffman 
Laboratories have been getting things done for its military and 
civilian customers.

In Two Sections • Section Two

CALDWELL-CLEMENTS, INC. 480 Lexington Avenue, New York 17, N. V
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& Electronic Industries

IS MOBILIZED TO GET THINGS DONE

LABORATORIES, INC
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Cascade Rsrch 53 Victory Ln Los Gatos D Caswell EL Gato 4-1305 D-20
Cntrl Elctrncs 4875 San Fernando W Los Angls F Fisher CH 5-3611 H-l 
Century Electronics 14844 Oxnard Van Nuys A Pratt ST 7-1178 H-27 
C A H Supply Boeing Field Seattle 8 Wash RA 8111 E-3

Canoga Corp 5955 Sepulveda Van Nuys G H Nibbe ST 5-8694 H-27 
Capitol Records 5515 Melrose Hollywood E H Eueke HO 3-7114 H-27 
Carad Corp 2850 Bay Rd Redwood City N Kovalevskl EM 8-4846 C-20 
Carruthers & Fernandez 1501 Clrdo S Monica F Fernandez EX 4-6768

Acme Camera 2704 W Olive Burbank J Kiel VI 9-3144 H-27 
Acme Electric 1375 W Jefferson Lo* Angele* RE 4-3194 H-27 
Acme Electronic* 2724 Peek Monrovia R D HaHock DO 6-2135 1-27 
Acousti-Craft 48 E San Jose Burbank TH 8-7682 H-27
Aera Instrument* 168 Vista faoaieiiff B E Fruler BY 1-T646 H-27 
Adel Div General Metal* Bnrbank C A Kehle ST 7-2611 H-27 
Advance Elec A Relay 2435 N Naomi Burbank fi Wagner VI 9-1446 H-27 
Aero-Coupling 3015 Winona Burbank VI 9-3101 H-27
Aero Instr 11423 Vanowen N Hollywood HP Studt ST 7-5433 H-27 
Aerosonle Mfg 2015 Pontiu» Los Angeles L E BtaellAB 30634 H-27 
Airborne Electronic* Van Ney* L W Canno«I ST 5-3867 H-27 
Aircraft Armament* Pomona R G HUI LY 9-6414 1-27 
AIReseareh Mfg 9851 Sepulveda L» Angl» W Ramronr OR 8-3942 H-27 
Ajax Condenser 10905 Chandler N HM^H Kreinlck ST 7-1385 H-27 
Allied Elect 425 Orannan San Francisco E Crandall EX 2-0215 C-19 
Allied Record 1041 N Las Palmas Hlywd S Salzman HO 9-5107H-27 
Allied Rsreh 1041 N La» Palmas Hollywood M Dike। HO 2-1251 H-27 
Alloy Dio Casting 2211 Firestone Ls Angls C Scott LOI 5-7411H-27 
Aloha Radio 4 TV 330 W Bdwy Long Beach H Patna« 7-4716 H-27 
Alnar Mfo Redwood City C R Parmenter EM 8-4701 H-27__  
Altec Lansing 9356 S Monica Bvly Hilt J Hilliard BR 2-6356 H-27 
Ameleo 2040 Colorado Santa Monica Glenn CarUon EXI 3-7281H-27 

Dia 11858 Miss L» Angl* F Christian AR 7-5627 H-27 
Elec Mtr» 4811 Telegraph L* Angles J SerallnAN 9-7551 H-27 
Eleetroneering 2040 Colorado Santa Monica EX 3-7281 H-27 
Electronic 9503 W Jfrsn Colver City H Steele TE 0-5581 H-27 
Gyro 1509 Colorado Santa Monica R Benson EX 5-6755 H-27 
Helle 1800 Rosecranz Mnhtn Bch E Roberts OR 8-7631 H-27 

________  Microphone 370 S Fr Oks Pasadena J Brown RY 1-7444 1-27 
American Vacuum 11779 S Monica W Ls Angle* R Halle AR 9-6212 H-27 
Ampex Corp 934 Charter Redwood City Walter Selsted EM 8-1471C-20 
Ampex Ldspkr 6915 Farmdale N Hollywood J Rovenstlne ST 7-6057 H-27 
Anaheim Di* Robertshaw-Fulton Anaheim T H Jeffer» KE 5-8151 H-27 
Angle Computer 1709 Standard Glendale R Wallacc CH 5-2983 H-26 
Annin Co 6570 Telegraph Lo* Angeles R D Randall RA 3-4547 H-27 
Applied Elctrncs 1246 Folsom San Franc S Konigsberg MA 1-2634 C-19 
Applied Physics 362 W Colorado Pasadena R Vanlman RY 1-7423 H-27 
Applied Research Lab* Box 1710 Glendale R Lindhorst CH 5-2688 H-26 
Arkay Prods 4111 W Jefferson Lo* Angele* PI 3-2621 H-27 
Audio Product* 2265 Westwood Lo* Angele* 0 Kinsey BR 2-4266 H-27 
Avery Adhesive Label 1616 S Callf Monrovia J Lockridge RY 1-5237 H-27 
Aves Electric 2010 S Westgate Los Angeles F D Aves BR 2-2958 H-27 
Avia Products 7266 Beverly Los Angeles A C Pearsan YO 7295 H-27 
Avlonex Electronic* 2838 N Naomi Brbnk L Davidson VI 9-3814 H-27

American 
American 
American 
American 
American 
American 
American

Babcock Radio 7942 Woodley Van Nuys B V Oeltour ST 5-8648 H-27 
Background Engrs 7313 Santa Monica Hlywd W Tilliseh HO 5-4161 H-27 
Bardwell A McAllister 2950 N Ontario Burbank J Bague VI 9-2341 H-27 
Baughman E J 350 S Central Lo* Angeles E C Baughman MA 9-1403 H 2 
Beckman Instraments 820 Mission S Pasadena A Beckman PV 1-2M1 H-2 
Beekman A Whitley 985 San Carlos San Carlos E Whitley LY 3-7824 C-20 
Bender Co 1011 Venlee Lo* Angele* DU 7-6995 H-27 __
Bendix Av Pae Div 11600 Sherman N Hlywd W Ultch ST 7-2651 H-27 
Bendix Comp Div 5630 A Vitae Lo* Angeles J Williams OR 8-2128 H-27 
Bennett Labs 2700 Bay Rd Redwood City A E Bennett EM 6^684^ C-20 
Bennett Product« P 0 Box 1055 Palu Alto T Ternor DA 2-211

2MOS.wt.n. Lo.AMOIM " • C-l

Birtcher Carp 4371 Valley Los Angeles A 6 Babeaex CA 2-9101 H-27 
Bodde Screen »»829 Venice Los Angeles II M Bodde TE 0-3277 H-27 
Boeing Airplane Seattle 14, Wash K C Gordon MO 3333 E-3 
Bon-AIr 711 S Victory Barbank H L Behlman VI 9-3001 H-27 
Bone Eng’g 701 W Bdwy Glendale P E Alpine CH 5-2638 H-26 
Booth Arthur E 265 S Alexandria Los Angeles W Stewart DU 9-4863 H-21 
Bourns Labs 6135 Magnolia Riverside M E Harrison 7290 J-27 
Browne Electronics 12450 W Washington Venice J E Browne 7-2156 H-27 
Brubaker Mfg 9151 Exposition Los Angeles S F Arn TE 0-6441 H-27 
Burnett Radio Lab 4818 Idaho San Diego W L Barnett AT 2-2740 J-30 
Burton Mfg 11201 W Pica Les Angele* W 8 Warren RA 2-3445 H-27

Caibest Eng’g 828 N Highland Hollywood H Fremont HO 3-2119 H-27 
Callf Chassis 5445 Century Lynwood NE 6-7777 H-27
Callf Computer Prods 3927 W Jefferson Los Angeles RE 8355 H-27 
Califon« Corp 1041 N Sycamore Hollywood R G Metzner HO 2-2353 H-27 
Calif Electronics 21332 Ventura Woodland Hills DI 8-1558 D-18 
Calif Magnetic Cntrl 7245 Atoll N Hlywd H Hornickel ST 7-5927 H-27 
Calresln Corp 4543 Brazil Los Angeles W C Lockwood H-27 
Caltech Elctrncs 8930 Lindblade Clvr Cty F Miller TE 0-5745 H-27 
Cal-Tronies Corp 11307 Hindry Los Angeles Ray Floyd OR 1-7694 H-27 
Caltron Products 1310 S Hobart Los Angeles L Klein RE 4-6144 H-27 
Calvideo Tebe 5232 W 104 Los Angeles Rlndge Shima OR 8-3979 H-27 
Cannon Electric 3209 Humboldt Ls Angls Roger Bowen _CA 5-1251 H-27



H-27

H-27
H-27

Packard-Bell 12333 W Olympic Los Angeles C A Nichols BR 2-2171 H-2 
Padway Aircraft Prods 1709 Standard Glendale H Blinn Cl 2-4915 H-26

Instr A Controls 3593 Hayden Colver 
Mercery TV 5955 Vaa Noys Van Neys 
Optical 5965 W 98 Los Angeles Earl

1-28 
H-27 
H-27 
H-27

Sclent 25 Stillman Sn Frncso D McAllister DO 2-0934 C-19 
Transdacer 11921 W Pica Ls Angls G Argabrite AR 9-6129 H-27 
Universal 168 Vista Pasadena R E Frazee RY 1-7646 H-27 
Vogue TV 1023 E *<*wi Los Angeles S Loe Is RI 7-9481 H-27

J-5433 H-27 
H 3 0631 H-27 

H-27

Schwabe AX 3-7205 H-27 
Henderson 2-3338 J-30 
City L Arnott H-27
B Dieoer ST 7-2676 H-27 
Exley OR 6-2581 H-27

H-27
OX 5-2
H-27

Macson Co 3260 Motor Los Angeles T II MacDonald TE 0-3000 H-27 
Mag-Electrlc Prods 12822 Yekon Hawthorne D H Ranson OR 8-6248 H-27

Pathfinder Electronics 6836 Lexington Ls Angls » Rmimh AN 2-5181 H 
PCA Electronics 2180 Colorado Santa Monica N Sehester TE 0-6716 H-27 
Pederson Electronics P 0 Box 572 Lafayette S Pedersen 3434 C-19

Magna Electronics 9810 Anza Inglewood ? Hansmann OR 8-5675 H-27 
Magnasyne Mfg 5517 Satsuma N Hollywood D J White SU 3-6413 H-27 
•Magnavox Res Labs 2255 Carmelina Los Angeles I Rankin RR 2-1217 
Magnetec Corp 11785 W Olympic W Los Angeles E J Rogers AR 9-2257 
Magnetic Rcrdrs 7123 Mirs Ls Angls R Maitland-Rhenben WE 3-5545

Pacific Electricord 3217 Expositon Ls Angls J 
Pache Electronics 2305 India San Diego A L

Moseley Co F l 409 N fair Oaks PaMdena E E Aistln RY 1-8998 H- 
Hoterw 2661 S Myrtle Monrovia J Marino DO 6-2121 1-27 
•Motorola I c Oirertide Calif Jehn Byrne H-27
IwM Mfg 1451 Gorden Hollywood M Smarter HO 7-3178 H-27 
Mellenbach Eleetr 2300 E 27 Los Angeles EL C« LO 5-5331 H-27

i“J‘ï,® Ro,”T*ooî Berbank E P King ST 7-5963 h
ORK Electronic Prods 445 N Circle Fresno B Williamson 7-1423 G-2

.. Radar Engrs 4528 5 St N E SsatUe Wash W T Hanold E-3 
H-27 Radlaphone Co 600 E Evergreen Monrovia H 5 Magill RY 1-8832
“ •Radio Corp ef America 11819 Olynipie <7 U Angls T Gottier E 

H-27

TELE-TECH’s

-I H-27 
4 H-27 
6-2135 1-27

L-7646 H-27 
.1 H-27
VI 9-1446 H-27

8-3942 H-27 
r 7-1385 H-27 
2-0215 C-19 
9-5107 H-27

J 2-1251 H-27 
5-7411 H-27 
1 7-4716 H-27 
■27
2-6356 H-27 
-7281 H-27
>627 H-27
AN 9-7551 H-27 

( 3-7281 H-27
TE »1-5581 H-27 

X 5-6755 H-27 
R 8-7631 H-27 
IY 1-7444 1-27

AR 9-6212 H-27 
M 8-1471 C 20

ST 7-6057 H-27 
E 5-8151 H-27 
I 5-2983 H-26 
3-4547 H-27 
MA 1-2634 C-19 
Y 1-7423 H-27 
CH 5-2688 H-26
ZI

R 2-4266 H-27 
RY 1-5237 H-27

R 2-2958 H-27 
0 7295 H-27 
I 9-3814 H-27

T 5-8648 H-27
HO 5-4161 H 27 

e VI 9-2341 H-27 
n MA 9-1403 H-27 
in PY 1-2141 H-27 
ly LY 3-7824 C-20

ST 7-2651 H-27 
I 0« 8-2128 H-27
EM 6-6845 C-20 
2-2119 C-2D 
BR 2-4629 11-27 

um LA 6-7730 C-19TH S-41OO 6 21
a-9101 H-27 

0-3277 H-27
» E-3
>01 H-27 
638 H 26 
rt Illi 9 1863 H-27 
90 J-27
‘own* 7-2156 H-27
E G-6441 H-27 
AT 2-2740 1-30 
2-3445 H-27

3-2119 H 27

Chase Electronics Lab 2631 Woodlyn Pasadena N Chase SU 7-1441 H-27 
Chattin Eng’g 1401 Middle Harbor Oakland C Chattin HI 4-4209 C-19 
Chemo-Vac Electronic 760 Reed Santa Clara D Bellis CH 3-0111 C-20 
Cherry Rivet 1224 E Delhi M C Ketchum Santa Ana EN 1-1063 1-28 
Chromatic TV Labs 703 37th Ave Oakland I) R Cone KE 2-6978 C-19 
Cinema Engineering Div Aerovox Burbank Chas Bronerr VI 9-2381 H-27 
Clreon Component Co 17544 Raymer Northridge M J Ainsworth H-27 
Clark Electronic Labs Box 165 Palm Springs 0 B Clark 8-3011 J-27 
Clary Multiplier 408 Jonipero San Gabriel R Boyden CU 3-2724 H-27 
Clear Beam Antenna 100 Prospect Burbank W Maupin VI 9-2141 H-27 
Coast Coil Co 5352 W Washington Loi Angeles C H Adami WH 0442 H-27 
Coast Electronics 130 N Beaudry Los Angeles III 2848 H-27 
Cole Instement 1320 S Grand Los Angeles G Edwards PR 2251 H-27 
Coleman Eng’g 6040 W Jefferson Blvd Los Angeles TE 0-5871 H-27 
•Collin; Radio 2700 W Olive Burbank M L Doelz VI 9-3361 H-27 
Color TV 973 E San Carlos J D Adkins LY 3-8466 C-20 
Colortronics Inc 3116 Sunset Los Angeles N L Chan NO 3-3228 H-27 
Computer Research Hawthorne H H Sarkiuian OS 5-1171 H-27 
Conrae Inc 19217 E Foothill Glendora J G Jones ED 5-1241 H-27 
Conley’s Electronics 11612 Ventera N Hlywd D Conley ST 7-1919 H-2~ 
Consolidated Eng’g 300 N Sierra Madrr Psdna H L Sink RY 1-8421 H 27 
Consolidated Vultee Aircraft San Diego C F McC?be CY 6-6611 J-30 
Convalr Guided Missile Div Pnmona Raymnnd Soward LO 7-1386 1-27 
Cratex Mfg 81 Natoma San Francisco J C Craven GA 1-4845 C-19 
Crawford Dimensitone 456 N Rodeo Bvly Fills F Nussbaum BR 2-3231 H-27 
Creative Eng’g Corp 10816 Burbk N Hollywood R Blainr ST 7-4759 H-27 
Crittenden Transformrr 1220 Nadeau Ls Angls 11 Power KI 6173 H-27 
Crosby Enterprises 9028 Sunset Los Angeles E 5 Kinney BR 2-2771 H-27 
Crossley A Jeffries 6456 York Los Angelu W Jeffries CL 7-8271 H-27 
Cryeo Ine 1138 Mission S Pasadena E W Johnson PY 1-1174 H-27 
Coble Corp 2841 Canon San Diego L G Dameson AC 3-8191 J-30 
Culbertson Co 8471 Leroy San Gabriel G K Culbertson AT 7-3005 H-27 
•Cutler-Hammer 1795 Pasadena Los Angeles W G Toppino CA 2-8191 H-27 
•Citler-Hammer 2130 3rd San Francisco C W Lcdrigsen HE 1-3835 C-19 
Cyclotron Specialties Moraga D R Tibbetts OR 6-4712 C-19

Dallons Labs 5066 Santa Mon'ca Los Angeles U Dallons OL 1951 H-27 
nalmotor Co 1375 Clay Santa Clara Karl Hummel AX 6-5958 C-20 
ilalmo Victor 1414 El Camino Real San Carlos W dates LY 3-3131 C-20 
Davis Electronics 4002 Burbank Burbank R Anderson VI 9-1815 H-27 
DeCoursey Eng’g Lab Box 2350 Ls Angls W DeCoursey Alt 3-2530 H-2"’ 
Delta Electra! Instr 2700 S Hill Lu« Angls W Richards PR 0053 H-27 
Oeltronic Corp 9010 Beltanea Los Angeles W Crawford Oil 8-3814 H-27 
DeMent Labs New Fliedner Bldg Portland 5 Ore Jack DeMcnt AT 4489 D 5 
DeMornay-Bonardl 780 S Aroyo Psdna G Fonda Bonardl RY 1-7416 11-27 
Oetectron Corp 5420 Vineland N Hollymood P Swaine ST 7-5349 H-27 
Detroit Controls 1650 Bdwy Redwood City H R Hulett EM 8-4107 C-20 
Diqital Prods 7643 Fay LaJoll? G a MacDonnell GL 4-7216 1-29 „ „ 
Oilectron Ine 2661 S Myrtle Monrovia F T Reischel DO 6-2121 H-27 
Dillon & Co W C 14620 Keswick Van Noys R Dillon ST 5-3168 H-27 
Dirigu Compass & Instr Box 37 Seattle 8 Wish H Wenger Jr LA 5940 t-3Q 
Oundar Devices 321 E 6th Medford Ore D A Runyard ME 2-9824 C-Jü 
Donner Scientific 2829 7th Berkeley V >1 Corey BE 7-3150 G-24 
Douglas Arerft 3000 Ocean Pk Sant« Monica E F Burton EX 4-324» 
D & R Ltd 402 E Gutierrez Santa Barbara G • Kingman 
Dressen-Barnes 25b N Vlneda Pasadena D b en’sseii «Y 3-0691 H-27 
Dankte Coll 3257 W « St Los Angeles N-^7_ . ..
Dynamh Alt Ena’s 7412 Main L». j-3292 II 27

t »355 H-27 
r HO 2-2353 H-27 
1558 D-18 

I ST 7-5927 H-27
H-27 

0-5745 H-27
OR 1-7694 H-27 

JE »-6144 H-27 
)R 8-3979 H-27 
I CA 5-1251 H-27 
5-869 » H-2,' 

1(1 3-7114 H-27 
:M 8-4846 C-20 
ndez EX 4-6768 H-27 
Gato 4-1305 D-20 
icr CH 5-3611 H-27 
IT 7-1178 H-27 
E-3

te—’. ■■

Eicon Mfg 436 E Manchester Los « tM • aU RY 
Eldema Corp 5827 E Beverly Los »Xnsel.« a f
Electrical Communie 763 Clementina San F 2-1947 c laEleetrieal Eng’g 4612 W Jeltsrvon i . Maurice RE 3 m st7 i, o?
Electrical Facilities 4224 Hoden OaklatVi t Maller ni ai«»1 
Electrica) Prods 950 30th Oakland ev » M. ’«on un » C"19
Electrical Svc 1271 Mission San FranJ,c l<) 
Electro Circuits 401 E Green Pasaden« ? f fW UN 1-2245 l l<i 
Electro Data Corp 717 M Lake Pasadena «¡¿t™?" 1-6311 H-27
Electro Development 6006 Washington Clvr Cty h H-27
Electro Eng’g 6021 College Oakland J J Hallwan VE 8-0508 H-27
Electro Instr Box S Old San Diego Sta San Ohio I t«.Vp88 C id 
Electrofilm 7116 Laurel Canyon N Hollywood R E C.«»." 2
Electromee Cn 3200 N San Fernando Burbank W HowJ 3} H-27
Electro-Meis 4312 S E Stark Portland Ore M L Roberts f\
Electro-Mech Snac 6819 Melrose Ls Angls J Goldman WE s-5866 h'.ji 
Electronic Cntr« 2138 Westwood Ls Angls A Brewer BB 2-6828 H-27 
Electronic P“-' ”,J’ “ ■ — •---■- — - ----------  — - - —

This directory contains the latest and most complete alphabetical listing of manufacturers in the W 
Coast electronic industries, together with a quick reference geographical locator. Each line contains t 
company name, address, name of key person to contact, telephone number, and geographical lette 
and-number code which refers to location on map al left. State locations are California unless state 
otherwise. Companies preceded with an asterisk (*) are Eastern or Midwestern firms with manufacturin 
facilities on West Coast.

Hellpot Corp 916 Meridian S Pasadena Frank Braegh PY 1-2164 N-27 
Heller & Assor H S 8414 W 3rd Los Anaeies H S Heller WE 3-6371 H-27 
Heresies Elec Maeh’y 904 E 148th Compton K F Wharton AD 1-5121 H-27 
Hewlett-Packard 395 Pagr Mill Palo Alto B Bauer DA 5-4451 C-20 
HAH Prods Box 2333 Term Annex Ls Angls A Taylor OX 7-4516 H-27 
Hiller Helicopters 1350 Willow Palo Alto Wayne Wiesner DA 5-3241 C-20 
H M H Industries 746 N Pickering Whittier H M Holmes H-27 _
Hoffman Radio 3761 S Hill Los Angeles C Wasmansdorff RI 7-9661 N-27 
Holl Audio 5020 N Encinita Temple City James Holl AT 7-2902 H-27 
Hopkins Eng’g 2082 Lincoln Altadena C W Wieland SY 8-1185 H-27 
Houston-Fearless 11801 W Olympic Ls Angls H Houston Bit 2-4321 H-27 
Howard Industries 2815 W Olive Burbank M L Pfening WE 8-2444 H-27 
Hefford Machine 2201 Carmelina Ls Angls n J McComb AR 3771 H-27 
Huggins Labs 711 Hamilton Menlo Pari L A Roberts DA 2-6989 C-20 
Hughes Arerft Semi-Conductor Div 5305 W 102nd L» Angls TEO-7111 N-27 
Hughes Research & Oevel Culver City F A Hityej TE <’ 7111 H-27 
Hughey A Phillip- 3300 N Sn Frndo Brbnk J Ganzenbubw BO 9-1104 n 27 
Hycon Mfg 2961 E Colo Pasadena W »tradden SY 5-4241 H-27 
Hycor Co 11423 Vanowen H Hollywood R E Serie* St 7-5389 HZ7 
Hydro-Air. Sub Crane 3000 Winona Burbank D A Liehty Td12 6121 H 27 
Induflux Testing 1238 S Gerhart Le« Angeles EM lnv!»«A3-78W H 
Indl Elctrnc 3973 Lankershim N Hjrlwd 0 Gempertz SU 3-7303 nx/ 
Industrial Eng’g Pods 7416 Melrose B BuMi YO 71^8 27^
Industrial Production 8969 Vf™" . Sm.tn LO 8-4771 H-27

ä» ?.. >« «/ää* ää «'./¿fr», "t27 
Int’l Rectiller^21 «GreMEI Setaada t HernbtsM TE 0.4415 H27 
l^i SÄ D

¡"f . Jäo E îwrial Hwy El Sgndo W Theis 05 7-2128 H-27 
^Maa*triM^VI^X An*lc. S Tongret WE 3-8203 H-27

I..S Celentific Instr Box C-4 Soianj Bch U Patchett SK 5-1551 J-30 
S 4«)5 N E 188th Portland Or» D-6 ,

Janco Corp 3111 Winona Bui.-tnk J M Norris VI 1
lavrx P 0 Box 646 Redlands C J Reimsller RE 4-37ai J--

UdtepVm 1278 san’j^ j t J«XcY 2^025 i-29

C ‘O’*'"5 2'7661 T20
'Xivv n MTlb twri Polo Alto K W Johnson DA 2-1531 C-20

>-«»»• VS9 E v«too I M Boll EV 1-8916 H-27

Devel 3418 W Pico Los Angeles W W Seeley RE 4-1221 H-27 
Eng’g 180 S Alvarado Lou Angeles B B Bonney DU 2-7353 H-27 
Medical F nd 1478 Sacramento Sn Franc H Saine GR 4-0056 C-19 
Proc 1021 San Antonio Is Alts C Blessing WH 8-2379 H-27 
Prods 322 State Santa Barbara i W Overall F-26 
Specialty 3456 Glendale Ls Angls W D Gibbs NO 2-2168 H-27 

-,- Windings 3001 Verdugo Ls Angls F Pierce CA 2-0138 H-27 
Electro Parts Div Coyne Chern Glendale CA 1-2494 H-26 
Electro-Pulse 11811 Major Culver City J E Niebehr TE 0-8306 H-27 
Electro Switch & Cntrls 5755 Camille Chr Cty A Beals TE 1-4643 4-27 
El Ray Motor 11747 Vom N Hollywood C « #(!»»• ST 7-1686 H-27 
Endevco Corp 180 E Calif Pasadena RY 1-8488 H-27

Electronic 
Electronic 
Electronic 
Electronic 
Electronic 
Electronic

Engineered Instr 815 Soto Hayward D II Callow JE 7-1545 C-19 
Erickson Specialized Tool Píen OX 9-3719
Esco-Lite 4217 W Jefferson Los Angeles RE 1-2263 H-27 
Extraders Int 3232 W El Seunndu Hawthorne W Towne OR 8-4071 H-27

Fabrr Mfg 35 Stillman San Francise« M F Faber EX 2-7302 C-19 
Feay Co Neal 427 Olive Santa Barbara D R Fitzgerald 2-0722 F-26 
Federal Elee 6446 Santa Monica Ls Angls D Wilson HO 5-7013 H-27 
Federal Equipment 38 Brady San Francisco R Randolph UN 3-3607 C-19 
Felkir Mfg 1128 Borde Torrancr NE 6-3535 H-28 
Fiseher & Co R A 525 Commercial Qirndalr R T DeVries CH 5-2404 H-26 
Fisher Research Lab 1961 University Pah Alto G Fisher nA 2-4646 C-20 
Fleteher Avia 190 W Colorado Pasadenr. W S Fletcher RY 1-6761 H-27 
Flippen Mfg 132 S Main Orang» Calif J A Flippen OR 1687 1-28 
Flake Mfg John 1111 W Nickerson Scatti- Wrsb J Flake AL 3322 E-3 
F 4 M Sales Inc 1054 Cahuenga Hollywood G J Hlder HO 3-1959 H-27 
Ford Eng’g 129 E “A" St Upland A S Voak YU 322 H-27 
Friden Calculating Mach San Leandro j L Moody SW 8-0700 C-19

Gaertner Radio 3614 Maple Los Angeles E C Pan AD 3-414 H-27 
Galetronles Ine 2607 E Foothill Pasadena U F Grimm RY 1-7229 H-27 
Gardner Elect 4227 Hollis Emeryvil'r S M Gardner OL 2-7600 C-19 
General Controls 801 Alhn Glendale W A Ray RO 9-2181 H-26 
Geniseo Ine 2233 Federal Los Angeles RE Brwe AR 9-8913 H-27 
Gertsch Prodacts 11846 Miss Los Angele» R Borden BR 2-1795 H-27 
Giannini A Co G M 914 E Green Pasadem C Sarden Jr SY 3-2103 H-27 
Gilfillan Bros 1815 Venice los Angeles H C Usker DU 7-5131 H-27 
Gilendon Electronics Rt 1 B* 489 Copertino F W Gillmeister E-20 
Girard-Hopkins 1000 40th Oakland J Anderson KE 2-8477 C-19 
Classerait Co 4755 Telegraph Los Angeles J Voorhees AN 9-7249 H-27 
GlaM-Engrg Labs 601 O’Neill Belmont H M Warden LY 3-8276 C-19 
Glass Solder Eng’g 300 N Lake Pasadena R K Hassler RY 1-5111 H-27 
Globe Elect 11019 Buford Inglewood R E Peterson OR 8-4273 H-27 
G & M Eqeip 7315 Varna N Hollywood I) J Rairigh PO 5-4185 H-27 
Gonset Co 801 S Main Berbank W W Smith VI 9-2222 H-27 
Good Inc Don 1014 Fair Oaks S Pasadena Don Good PY 1-1884 H-27 
Goslin Electric 2921 W Olive Berbank A J Goslin VI 0-3025 H-27 
Greenberg Electronic 1355 Market St San Francisco C-19 
Gademan Co 9200 Exposition Los Angelos 3 H Allen TE 0-7317 H-27 
G W Assoc P 0 Box 2263 El Segundo G Underberger El Segundu 370 H-27

Hadley R M 5112 S Hoover Los Angeles A H Hadley AO 4-0131 H-27 
Hallamare Mfg 2001 E Artesia Long Beaeh H Karsch 20-1428 
Hallen Cor» 3503 W Olive Berbank N Bartlett TH 8-6976 H-27 
Hallett Mfg 1601 W Florence Inglewood V W Ualzn OR 8-4751 H-27 
Harder Ce D C 3338 India San Diego D C Harder CY 8-2180 J-30 
Harworth Mfg Menlo Park K Harworth OA 3-5965 C-20 
Hell-Coil Corp 5470 Valley Blvd Los Angeles L K Rimer CA 2-0167 H-27

Uaer Cara 2301 S Perde« Los Angeles M Baker Al 9-6212 H-27 
Hat'l Heflywood 1475 El »¡radar Pasedena R G Wilson RY 1-6374 H-27 
Nat’l Lighting Corp 612 W Elk Glendale L V Grover CH 5-5551 H-26 
Meta Vacuum Pump 2133 4tb Berkeley M D Alston Ab 3-2277 G-24 
■«ovatlc Ine 9010 » >> • Los Angeles T R Welch OR 8-3814 H-27 
Networks Electronic 14806 Oxnard Van Noys W Barnhart ST 5-8805 H 
Neufeld Mfg 1218 Venice Los Angeles I C Neufeld PR 5918 H-27 
Newcomb Audio Prods 6824 Lexingto" Hollywood 0 Warner HO 9-5381 H 
Niklrk T E 2020 E Villa Pasadena SY 6-4264 H-27 
Non-Linear Systems Box 728 Del Mar AF Kay 3K 5-2688 1-30 
N American Aviation Dept 93-71 Downey IM Asrby OR 8-3011 H-27
N American Instr 2420 N Lake Altadena B Helfland SU 8-1145 H-27 
Nerthero Radio 314 Bell Seattle Wash t E Reynolds SE 2519 E-3 
Northrop Aircraft 1001 E Bdwy Hawthorne W F Ballhaus OR 8-9111 H-27

•berilo« Ltd 6411 Hollywood Hollywood J Trevor WE 3-9128 H-27 
O’Brien Electric 6514 Santa Monica Hollywood L Levin HO 4-1117 H-27 
Olander A Co R 7225 Bever'y Los Angeles R Ofender WY 0028 H-27 
Olesen Co Otto K 1534 Cahuenga Hollywood S M Stevens HO 5-5194 H-27 
Olson & Lipps 5485 * Washington Los Angeles C V Olson WE 5-4141 H 
Olympic Instr labs r 0 Bov 62 Cove Wash C A Creeelius F-3 
Opto Eng’g 3524 W Wash Los Angeles RL Redden RE 1-2259 H-27 
Oregon Corvek 1005 * W IE Portland Ore Charles Shanks BR 7559 P-6 
Oregon Electronic 2232 Burnside Portland Ore C W McPherson EM 9292 
Osborne Electric 712 S E Hawthorne Portland Ore Osborne Fl 6448 7-6 
Owen Labs 412 Woodward Pasadena R P Owen SY 6-5167 H-27 
•Owens-ltlinois Glass 3600 Alameda Oakland W L Fry RE 2-7373 C-19 
Ozald Dir Genl Anin A Flm 1725 Pplr Oakland G Schoner JW 3-8445 C

Pacific Electric 437 S Hill Santa Clara R Gibbons MU 3476 C-20

PaeiOe 
Pacific 
Pacific 
Facile 
Facile 
Facile 
Pacido

Page-Fegwnll 1311 Rivertld« Los Angeles B H Fegwell CA 1-1166 
Palmer Ine M V 4002 Freit Valley Vancoover Weih Martin Palmer 
Pancre Mlrrors 2958 Los Feliz Los Angeles G B Kelm NO 1-2141 
Panteb Co Bev 212 El Segundo R Lavine WH 7909 H-27 
PAR Prods 986 N Citras Hollywood P A Roos HO 5-6298 H-27 
Piartens Co R M 135 W Dayton Pasadena Pani Reedy RY 1-9391

^alnTTam'êf'c^'aa Í fxgW’L®4 3‘9^1 C 20 

KorÍ-Doíg^as^ShStf ¿'"ei' ç.48O1 c.w

Kay-Lab Vnî 1090 MorenlTlf«'’^ C1’b 5 li,bw Ie 0 «91 «-27

IM "«*«** « Uvemn M 8 6136 H-21

La Morre C V n ", V.in JuIU^Lm a*1*?* TE 2*249« C-19 
Lane_ Electronics 7254 Atoll ■'hbikÜ*’? » * c G'»«r« RI 637» H-27 
Lansing Sound 2439 Fletehw Lm SJ 7-3267 H-21Leach Relay 5915 Avalon Los Anuü. i J*.* J*®"“ *® 3-3218 H-Zl 
Lear Ine 11916 W Pire Los AmJi« k m « ^Lee Electric & Mfg Bov 69695 An«* L 
Lenkurt Electric 1105 County Rd San cîn»*8*^?lv^?o-icí7,. 
Levinthal Elctrnc 2821 Fr Oks Rdwd Cty E LevInthaVtM ^.¿Ä^ok'20 
Lewis A Kaafman P R Box 337 Los Gatos N V Brem™ eC^sÄ« 
Librascope Ine 1607 Flower Glendale D C Webster CI 4-3181 H-2« 6 W 
Lipps Eng’g Edwin A 5485 W Washington Ls Angls C Olson WA 4141 H-21 
Litton Industries 336 N Foothill Bvly Hlls H Boller CR 4-7314 H-27 27 
Litton Ind 1025 Brittan San Carlos ? Crapnchettes LY 3-3124 C-20 
Lockheed Aircraft Burbank H L Hibbard ST 7-2711 H-27

Pesce Corp 2760 Whittier Los Angeles M 0 Preston AN 9-4164 H-27 
Peerless Elee Prods Div Altee Lansing Bvly Hlls A Emlei« BR 2-6356 H-2 
Pwlesu Film Processing 959 Seward Hollywood V C Krupa HO 4-7156 H 
Pewbrex Theatre Sply 1969 S Vrmnt Ls Angls L Wert« RE 1-3111 H-27 
Peubtrthy Instr 666 Adams Seattle 8 Wash H L Penberthy SE 2531 E-3 
Peuta Labs 216 N Milpas Santa darbara R L Norton 5-4581 F-26 
PerUos Eng’g 345 Kansas El Segundo R A Rall Jr 1366 H-27 
Pennfiux Corp 4101 Ssn Femado Glndle G H. Toomim CH 5-5135 H-2., 
FRegerProds 3901 W 54 Los Angeles R A Pfleger AX 2 8313 H-27 
PbwstrM Co 151 Pasadena S Pasadena P Chamberlin CL 5-1471 H-27 
Fhotncon Resemh 421 N Foothill Pasadena C Grinstr RY 1 6751 H-27

Romaine Hollywood W Carril ru 81' <l ' 
uSXJtt** l2? * *’»«»«*» fivbank K Freund VI 9-28’ . H 7 

*»•'''*• Dr Malibu A M Vigilante 01 6-2611 < _ 
nu?..- 3593 Hayden Culver City R Talhour TE 0-4891

ÍhX »‘¿y .1 WÄ 1 Lm Angeles W H Bucknell AN 1-718 
. PImX TmÌ snmPâ W. L‘ *"»’» * D«>-ueia BR 2-3053 IPoSmVUSS 524^1 fcM"“ “ E,’'or RE H-27

Ea 814 «M U LY 2-6570 1-27
Precision Cnstal mot w ' c R,,‘ HO 9-6251 H-27

GleoÄJ °'5049 "

s.cfc '1W® WE 3-32/0 H 
Precision Radiati«« 2235 s tî ES lï 7 0638 H’27
Preesion Radio Prods 1244 w ■Ai«*!?»*'*.* J*oBan *E 8-3638 
Prescott TV 7350 ÙvwW lX An«*« 1 
Producers Service 2704 W Olive Bnrbank n # .n « Vs nlisi 
Product Associates 318 W Olympic 1« »««1^ uiVWÂï 
Products Rsrch 3126 Los Fells U An«ls W Th*w«»T" HQ 3' imi h 
PSP Eng’g 8420 Otis South Gain W SellX LO 7^1451 H-2I

Lockheed Missile Systems Div 7701 Woodley Va Nuys ST 7-5421 H-27 
Loge Sound Engrs 2171 W Washington Ls Angls j Loge RI 1-9178 H-27 
Logistics Rsrch 141 S Pacific Redondo Bch C Williams OR 8-7108 H-27 
Luther Electronic 5728 W Washington Ls Angls C John; n WY 5825 H-27 
Lynch Carrier Systems 196 Jesse San Franc W Noller SU 1-1156 C-19 
Lynn Electronic 9 W Magnolia Barbank C E Lynn «I 9-2864 H-27

Magnetic Rsrch 318 Kansas El Sagende H H Woerdemann OR 8-5555 
Manufacturers’ Lab 10610 Keswiek Son Valley H P Stark K-27 
Marchant Research 1475 Powell Oakland D F White PI 5-7435 C-19 
Marco Indastries 207 S Helena Anaheim F A Harrington KE 5-6037 
Mars Eng’g 3000 N San Fernando Borbank F S Spiegel VI 9-2261 
Masco Prods 2119 S Sepulveda Los Angeles R t Mathews BR 2-6629 
Master Mobile Mounts 1306 Bond Los Angeles T Fowler RI 7-0638
Mattson-Cowley 1487 Lincoln Pasadena E Mattson RY 1-6386 H-27 
May Eng’g 6055 Lankersheim N Hollywood D M May ST 7-2189 H-27 
McColpin-Christie 3410 W 67th Los Angeles S Christie PL 3-2607 H-27 
McCollough Teal 5820 $ Alameda La< Angeles P W Martin JE 7254 H-27 
McLaeghlin J L A 367 Bird Rock LaJella GL 5-4596 1-29 
Medieo-Electronic 1400 Ocean San Francisco I Rains DE 3-6200 C-19 
Meletion Corp 950 N Highland Los Angelos G A Starbird HO 3-4841 H-27 
Menlo Research P 0 Box 522 Menlo Park C Weeks DA 5-8450 C-20 
Meridian Mtlcraft 213 W Whittier Whittier E Leckhart RA 3-1508 H-27 
Merit Short Wave Dia 2758 Whittier Ls Angle G Mogilner AN 1-7521 H-27 
Mesa Plastics 11751 Miu Los Angelu T R Fowler OR 8230 H-27 
Microdot Div Felts 1826 Fremont S Paudena G P Felts PY 1-2782 H-27 
Miller elal » Name Plate 4400 N Temple City El Monte H-27 
Miller Co JW 5917 S Main Les Angeles W R Coertney AD 3-4297 H-27 
Miller Instr 325 N Halstead Pasadena G W Downs RY 1-6317 H-27 
Miller TV 2840 Naomi Borbank T Marshall VI 9-1659 H-27 
Minitape Corp 1016 N Highland Hollywood G Downs HO 7-5149 H-Z7 
Miulon-Western Engrs 132 W Colo Pasedena I David RY 1-6604 H-27 
Mitchell Camera 666 W Harvard Glendale J II McCall CH 5-1086 H-26 
Mole-'Richardson 937 N Sycamore Hollywood M Hankins HO 4-8305 H-27 
Monitor Prods 815 Fremont S Pasadena H E Blasier PY 1-1174 ii-27 
Morgan Instr 21420 Valerio Canoga Park M C Morgan DI 8-5771 H-27 
Morrow Radio 2794 Market Salem Ore 0 W Gainslorth 3-6952 D-6

Radioplane Co 8000 Woodley Van Noys F M Smith ST 7-3141 H-. 
Radio Recorders 7000 Santa Monica Hollywood H L Bryant HE 32 
Radio Specialty 2023 SE 6th Portland 14 Ore H Sterne EA 8123 i, 
Rainbo Record 4336 W 147 Lawndale F Jensen OR 8-3489 H-27 
Rapi Design Inc P 0 Box 592 Glendale Cl 3-2421 H-26 
•Raytheon Mfg 49 Calif San Francisco W A Holbrook SU 1-047-- 
R-C Scientific Instr Playa del Rey L R Cortis EX 8-5411 H-27 
Rea Co J B 1723 Cloverfield Santa Monica K R Jackson TE 0-7 3 
Rectifier Eng’g 1803 E 7th Los Angeles C Osborn TU 5169 H-27 
Regulator Eng’g 11545 W Jefferson CoIvor City R Kelly EX 8-5733 
Remler Co 2101 Bryant San Francisco H A Greene VA 4-3435 C-l 
Repath Co Paal R 641 E 61st Los Angeles R Johnson AD 3-7262 
Resdel Eng’g 2351 Riverside Los Angeles W E Osborne NO 4-2955 
Resonant Ce 360 Quarry Rd Belmont 0 Bowers LY 3-7661 C-19 
•Revere Cpr A Brass 6500 E Slaeson Ls Angls D Bergen UN 9-3 
Ricbmont ln< Monrovia F W Livermont 7-2555 t-27 
Rlchomatie TV Remote Cntrl 820 N Frfx Ls Angls H Parker YO 6 
Risco 265 Minna San Francisco W J Johnson EX 2-7820 C-19 
Rlxtron Co Box 262 Belmont LY 3-4845 C-19
Robinette Co W C 802 Fair Oaks S Pasadena W Robinette PY 1-1 
Robecb Labs 1431 S LaBrea Los Angeles E R Robuck YO 0444 H- 
Ruhr Aircraft Chela Vista F E McCreery HA 2-1121 J-30 
Rollin Co 2010 N Lincoln Pasadena J E Stankey RY 1-7134 H-2*' 
leylyn Inc 1706 Standard Glendale M B Halsten CH 5-1196 H-2 
Robbercraft Corp 1800 W 220th Torrance F N M errai Is FA 8-540 
Ratherford Elctncs 3707 S Rhtsn Cly Cty C Rutherford TE 0-4362 
Rutishauser Corp 490 S Fair Oaks Pasadena R G Madsen RY 1-6 
Ryan Aeronautical 2701 Harbor San Oiego 0 S Olds CY 6668 J-3 • 
Ryan Industries 10910 S Vermont Ls Angls R Colbert PL 4-8103

TELI
l Electri
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Electronic 
Electronic 
Electronic 
Electronic 
Electronic 
Electronic

Miller 
Miller 
Miller 
Milter

Indestries 2815 W I 
Machine 2201 Carmi 
Labs 711 Hamilton 

Arcrft Semi-Conducto 
Research A Devel Cel

Allied 
Allied 
Allied 
Alloy 
Aloha 
Alpar

Howard 
H afford 
Hoggins 
Hoghet 
Haghes

American 
American 
American 
American 
American 
American

BURB 
idale'

Engineered Instr 815 Soto Hayward D R Callow JE 7-1545 C-19 
Erickson Specialized Tool Pico OX 9-3719
Esco-Lite 4217 W Jefferson Los Angeles RE 1-2263 H-27 
Extraders Ine 3232 W El Segando Hawthorne W Towne OR 8-4071 H-27 

Faber Mfg 35 Stillman San Francisco M F Faber EX 2-7302 C-19 
Feay Co Neal 427 Olive Santa Barbara D R Fitzgerald 2-0722 F-26 
Federal Elee 6446 Santa Monica Ls Angls 0 Wilson HO 5-7013 H-27 
Federal Equipment 38 Brady San Francisco R Randolph UN 3-3607 C-19 
Felker Mfg 1128 Border Terranee NE 6-3535 H-28
Fischer A Co R A 525 Commercial Glendale R T DeVries CH 5-2404 H-26 
Fisher Research Lab 1961 University Palo Alto G Fisher DA 2-4646 C-20 
Fleteher Avia 190 W Colorado Pasadena W S Fletcher RY 1-6761 H-27 
Flippen Mfg 132 S Main Orange Calif J A Flippen OR 1687 1-28 
Finke Mfg John 1111 W Nickerson Seattle Wash J Fluke AL 3322 E-3 
FAM Sales Ine 1054 Caheenga Hollywood G J Hlder HO 3-1959 H-27 
Ford Eng’g 129 E “A” St Upland A S Voak YU 322 H-27 
Friden Calculating Maeh San Leandro J L Moody SW 8-0700 C-19

Gaertner Radio 3614 Maple Los Angeles E C Ran AD 3-414 H-27 
Galetronles Ine 2607 E Foothill Pasadena B I Grimm BY 1-7229 H-27 
Gardner Elect 4227 Hollis Emeryv’lle S M Gardner OL 2-7600 C-19 
General Controls 801 Allen Glendale W A Ray RO 9-2181 H-26 
Geniseo ine 2233 Federal Los Angeles RE Brown AR 9-8913 H-27 
Gertsch Products 11846 Mln Los Angeles R Rorden BR 2-1795 H-27 
Giannini A Co G M 914 E Green Pasadena C Sardon Jr SY 3-2103 H-27 
Gilfillan Bros 1815 Venlee Los Angeles H G Tasker DU 7-5131 H-27 
Gilandun Electronics Rt 1 Bx 489 Copertimi F W Gillmeister E-20 
Girard-Hopkins 1000 40th Oakland J Anderson KE 2-8477 C-19 
Glasscraft Co 4755 Telegraph Los Angeles J Voorhees AN 9-7249 H-27 
Glass-Engrg Labs 601 O’Neill Delmont H M Warden LY 3-8276 C-19 
Glass Solder Eng’g 300 N Lake Pasadena R K Hassler RY 1-5111 H-27 
Globe Elect 11019 Buford Inglewood R E Petsrson OR 8-4273 H-27 
GAM Equip 7315 Varna N Hollywood D J Rairigh PO 5-4185 H-27 
Gonset Co 801 S Main Burbank W W Smith VI 9-2222 H-27 
Good Ine Oon 1014 Fair Oaks S Pasadena Don Good PY 1-1884 H-27 
Goslin Electric 2921 W Olive Burbank A J Goslin VI 9-3025 H-27 
Greenberg Electronic 1355 Market St San Francisco C-19 
Godeman Co 9200 Exposition Los Angeles D H Allen TE 0-7317 H-27 
G W Assoc P 0 Box 2263 El Segcndo G Underberger El Segando 370 H-27

Hadley R M 5112 S Hoover Los Angeles A H Hadley AD 4-0131 H-27 
Hallamore Mfg 2001 E Artesia Long Beaeh H Karsch 20-1428 
Hallen Corp 3503 W Olive Burbank N Bartlett TH 8-6976 H-27 
Hallett Mfg 1601 W Florence Inglewood V W Balzer OR 8-4751 H-27 
Harder Co 0 C 3338 India San Diego D C Harder CY 8-2180 J-30 
Harworth Mfg Menlo Park K Harworth DA 3-9965 C-20 
Hell-Coil Corp 5470 Valley Blvd Los Angeles L K Rimer CA 2-0167 H-27

¡..fe lãh 1836 w Florence Jnrt« a raro 1285 Rollin« I 
lnsol-8 cori

Int’l JeetWW ¿I Warwick Si

Elee mtrs «11 leitgiaiiri M , -ioàlù 91Electroneering 2040 Colorado Santa Monica EX 3-7281 H 27 
Electronic 9503 W Jfrsn Culver Cibi H Steele TE 0-5581 H-. 
Gyro 1509 Colorado Santa Monica R Benson EX 5-6755 H-27 
Helle 1800 Rosecranz Mnhtn Beh E Roberts 01R 8-7631 H-27

Arkay Prods 4111 w jenerson u 07Audio Products 2265 Westwood Los Angeles D Kinsey BR 2-4266 H-27 
Avery Adheîlv. Label 1616 S Calif Monrovia J Lockndg. RY 1-5237 H-27 

A«h Electric 2010 S Westgate Los Angeles F D Aves BR 2-2958 H 27 
Avia Products 7266 Beverly Los Angeles A C Pearson YO 7295 H 27 
Avionex Electronics 2838 N Naomi Brbnk L Davidson VI 9-3814 H-27 

Babcoek Radio 7942 Woodley Van Neys B V ¿eltoiir ST 5-M48 H-27 
Background Engrs 7313 Santa Monica Hlywd W Tilliseh HO 5-4161 H 27 
Bardwell A McAllister 2950 N Ontario Burbank J Bom
Bauohman E J 350 S Central Los Angeles E C Baughman MA 9-1W3 « 21 
Beckman "instruments 820 Mission S Pasadena A »«‘J"“ W 3-7K4 C-M 
Beckman A Whitley 985 San Carlos San Carlos E Whitley LY 3 7824 
Bender Co 1011 Venice Los Angeles DU 7-6995 H-27 
as

Acme Camera 2704 W Olive Berbank J Kiel VI 9-3144 H-27
Acme Electric 1375 W JcffwsM Los Angeles RE 4-3194 H-27
Acme Electronics 2724 Peek Monrovia ID Hallock DO 6-2135 I 27
Acousti-Craft 48 E San Joso Berbank TH 8-7682 H-27
Aera Instruments 168 Vista '’»’lena R E Frazier R^^
Adel Div General Metals Burbank C A Kehle ST 7-2611 H 27
Advance Elee A Relay 2435 N Naomi Burbank G Wagner VI 9-1446 H 27
Aero-Coupling 3015 Winona Bnrbank VI 9-3101 H-27
Aero Instr 11423 Vanowen N Hollywood ”P Stodt SI 7->433 H-27 
Aerosonic Mfg 2015 Pontine Los Angeles L E Biwell AR 3-0634 H 27 
Airborne Electronics Van * Ç»nn°n ST 5-3867 H 27
Aircraft Armaments Pomona R G HHI LY 9-M14 1-27

#£2* coronili Winona Bur 
P 0 B» 646 Redlands 

jtVrlet Transformer 1710 E 57 
Jeaalag« Radio P • Box 1278 
Jobbin« Electronic 500 Hamilti 
lohnion-Willlams 2625 Park P 
lardan Flwtfonlc 119 F Union

Minitape Corp 1016 N Hlg 
Mission-Western Engrs 132 
Mitchell Camera 666 W Hi 
Mole-Richardson 937 N Syc 
Monitor Prods 815 Fremont 
Morgan Instr 21420 Valeri 
Morrow Radio 2794 Marke

Kur Eng'g 2995 MiddMeld I 
Kahl Scientific Instr El Cajon 
Kaiser Aluminum A Chem 1924 
Karl-Douglas 3160 W El Seger 
Kartron P 0 Box 472 Huntin' 
Kaye-Halbert 3623 Eartha« C 
Kay-Lab Inc 1090 Morena Sai

This directory coi 
Coast electronic 
company name, 
and-number code 
otherwise. Comp 
facilities on Wes

Eleetro-Mech Snac 6819 Melrose Ls Angls J Goldman WE 3-5866 H-27
Electronic Cntrl 2138 Westwood Ls Angls A Brewer BR 2-6828 H-27 
Electronic r—■ — - ■- *-------- --------- * ■ — * *— -

American Microphone 370 8 Fr Oks Pasadena J Brown nv x™ ^. 
American Vacuum 11779 S Monica WLs Angles R Helle AR 9 6212 n¿1 
Ampex Corp 934 Charter Redwood City Walter Selsted EM 8-1471 C 20 
Ampex Ldspkr 6915 Farmdale N Hollywood J Ro»enrtIne ST 7-6057 £27 
Anaheim Div Robertshaw-Felton Anaheim T H Jeffers KE 5 8151 H 27 
Angle Computer 1709 Standard Glendale R Wallace CH 5-M83 H 26 
Annin Co 6570 Telegraph Los Angeles R D Randall RA 3-4547 H 27 
Applied Eletrnes 1246 Folsom San Frane S *®" ®J8r# "A 1-2634 C-!9 
Applied Physics 362 W Colorado Pasadena R Vaniman RY 1-74-3 H ¿7 

l»k. Dav ClAniinIt R L ind RUTS CH 3-tOOO n*4O

Devel 3418 W Pico Los Angeles W M Seeley RE 4-1221 H-27 
Eng’g 180 S Alvarado Los Angeles h tl Bonney DU 2-7353 H-27 
Medical Fnd 1478 Sacramento Sn Frane H Saine GR 4-0056 C-19 
Proe 1021 San Antonio Ls Alts C Blessing WH 8-2379 H-27 
Prods 322 State Santa Barbara J W Overall F-26 
Specialty 3456 Glendale Ls Angls W D Gibbs NO 2-2168 H-27 

---------------- Windings 3001 Verdugo Ls Angls F Pierce CA 2-0138 H-27 
Electro Parts Div Coyne Chem Glendale CA 1-2494 H-26 
Eleetro-Pilse 11811 Major Colver City J E Niebuhr TE 0-8006 H-27 
Electro Switch A Cntrls 5755 Camillo Clvr Cty A Beals TE 0-4643 H-27 
El Ray Motor 11747 Vose N Hollywood C H Adams ST 7-1686 H-27 
Endevco Corp 180 E Calif Pasadena RY 1-8488 H-27

DeCoursev Eng’g Lab Box 2350 Ls Angls W Det.oursey ah Delta Electral Instr 2700 S Hill Los Angls * PRg09|J4HH227
Deltronic Corp 9010 Bellanca Los Angeles W Crawford OR 8-3814 H ¿1 
DeMent Labs New Fliedner Bldg Portland 5 Ort1 Jack De*ent 
DeMornay-Bonardl 780 S Aroyo Psdna G Fonda Bonardl RY 1-7416 n ¿1 
Detectron Corp 5420 Vineland N Hollymood P awaine ST 7-5349 H-27 
Detroit Controls 1650 Bdwy Redwood City H B Holett EM 8-4107 C zu 
Digital Prods 7643 Fay LaJolla G S MaeDonne I GL 4^.2“¿g H.27 
Dilectron Inc 2661 S Myrtle Monrovia F T Reischel DO 6-2121 u 
Dillon 4 Co W C 14620 Keswick Van Nuys R O.lton ST 5-3168 
Dirigo Compass A Instr Box 37 Seattle 8 Wash H Wenger Jr uw M 
Dondar Devices 321 E 6th Medford Oro D A Rc»ywd ME •>
Donner Scientific 2829 7th Berkeley V ■ .porev RE 7-3150^^ 
noaulat Arcrft 3000 Ocean Pk Santa Monica E F Barton *5.4511 
0 & a Ltd 402 E Gutierrez Sant. Barbara G « f27
Druxen-Barne* 250 II Vlnydo FataAowa D D, «« SY ’ , H-27

Eicon Mfg 436 E Manchester Los A>.ig^s Y !»n fe-loTO C-19 
Eldema Corp 5827 E Beverly Los «tnoeles R A ; *¿7
Electrical Communle 763 Clementina San Franc E*C*, H-27
Electrical Eng’g 4612 W JeRerxon Ls Anol« C Mauri«8 «V 1947 C-19 
Electrical Faellitle« 4224 Hfden Oakland* H N M«ll8f, ?;0151 
Electrical Prod« 950 30th Oakland E V Baelealupo HU 3.^661 r .a' 
Electrical Svc 1271 Mission San Francisco F*B>y«8 UN 1-2&0 C-19 
Electro Circuits 401 E Green Pasadena l> c Edman RY fife c-ig 
Electro Data Corp 717 N Lake Pasadena Martin Shaler H-27 
Electro Development 6006 Washington Clvr Cty R L Finch ve' 
Electro Eng’g 6021 CoIlego Oakland J J Halloran OL 3-15^0-0508 h-27 
Electro Instr Box S Old San Diego Sta San Die'O J Edwards
Electrofilm 7116 Laurel Canyon N Hollywood R E Crump ST 7^324 u.01 
Electromec Co 3200 N San Fernando Burbank W Howe VI 9-224« H-27

rirtfbar Corp 4371 vafley Los A 6 Babeaox CA 2-9101 H-27
Bodde 8ft«» 8829 Venice Los Angeles II M Bodde TE 0-3277 H-27 
Boeing Airplane Seattle 14, Wash K C Gordon MO 3333 E-3 
Bon-AIr 711 S Victory Barbank H L Behlman VI 9-3001 H-27 
Bono Eng’g 701 W Bdwy Glendale P E Alpine CH 5-2638 H-26 
Booth Arthur E 265 S Alexandria Los. Angeles W Stewart DU 9-4863 H-27 
Booms Labs 6135 Magnolia Riverside M E Harrison 7290 J-27 
Browne Electronics 12450 W Washington Venice J E Browne 7-2156 H-27 
Brobaker Mfg 9151 Exposition Los Angeles S F Arn TE 0-6441 H-27 
Bernett Radio Lab 4818 Idaho San Diego W L Burnett AT 2-2740 J-30 
Borton Mfg 11201 W Flea Los Angeles W B Warren RA 2-3445 H-27

Caibest Eng’g 828 N Highland Hollywood H Fremont HO 3-2119 H-27 
Calif Chassis 5445 Century Lynwood NE 6-7777 H-27
Calif Computer Prods 3927 W Jefferson Los Angeles RE 8355 H-27 
Callfone Corp 1041 N Sycamore Hollywood R G Metzner HO 2-2353 H-27 
Calif Electronics 21332 Ventura Woodland Hills DI 8-1558 D-18 
Calif Magnetic Cntrl 7245 Atoll N Hlywd H Hornickel ST 7-5927 H-27 
Calresin Corp 4543 Brazil Los Angeles W C Lockwood H-27 
Caltech Eletrnes 8930 Lindblade Clvr Cty F Miller TE 0-5745 H-27 
Cal-Tronics Corp 11307 Hindry Los Angeles Ray Floyd OR 1-7694 H-27 
Caltron Products 1310 S Hobart Los Angeles L Klein RE 4-6144 H-27 
Calvideo Tube 5232 W 104 Los Angeles Rindge Shima OR 8-3979 H-27 
Cannon Electric 3209 Humboldt Ls Angls Roger Bowen CA 5-1251 H-27 
Canoga Corp 5955 Sepulveda Van Nuys G H Nibbe ST 5-8694 H-27 
Capitol Records 5515 Melrose Hollywood E H Eueke HO 3-7114 H-27 
Carad Corp 2850 Bay Rd Redwood City N Kovalevski EM 8-4846 C-20 
Carruthers & Fernandez 1501 Clrdo S Monica F Fernandez EX 4-6768 H-27 
Cascade Rsrch 53 Victory Ln Los Gatos D Caswell EL Gato 4-1305 0-20 
Cntrl Eletrnes 4875 San Fernando W Los Angls F Fisher CH 5-3611 H-27 
Century Electronics 14844 Oxnard Van Nuys A Pratt ST 7-1178 H-27 
C & H Supply Boeing Field Seattle 8 Wash RA 8111 E-3

Lansing 9356 S Monica Bvjy Mils J HHlford BB 2-6356 «¿27 
Ameie. 2040 Colado ^Monica ^*iÄ"AREyV|n^

Dial & Name Plate 
Co JW 5917 S Mi 
Instr 325 N Halste 
TV 2840 Naomi Bn

BAKERSFIELD
IIS OBISBO •

Helipot Corp 916 Meridian S 
Heller A Assoc H S 8414 W 
Hercules Elec Mach’y 904 E 
Hewlett-Packard 395 Page M 
H & H Prods Box 2333 Tern 
Hiller Helicopters 1350 Will 
H M H Industries 746 N Pic 
Hoffman Radio 3761 S Hill 
Holl Audio 5020 N Enelnita 
Hopkins Eng’g 2082 Lincoln 
Houston-Fearless 11801 W (

AIReseareh Mfg 9851 Sepulveda Ls Angis W/amsaur ggg.xpu.-c, 
Ajax Condenser 10905 Chandler N «1yd H K”ini«k ST 7-1385 H-27 
-------- Elect 425 Brannan San Francisco E Crandall EX 2 0215 C 1»

Record 1041 N Las Palmas Hlywd s.S^zman H0 9-5107 H-27 
Rsrch 1041 N Las Palmas Hollywood M Dike HO 2-1251H27 

Die Casting 2211 Firestone Ls Angls C Scott LO 5-7411 H-27 
Radio & TV 330 W Bdwy Long B'a«h ”-,P'tnaumo?4716 H'27

Macson Co 3260 Motor Los 
Mag-Electrle Prods 12822 
Magna Electronics 9810 Ai 
Magnasync Mfg 5517 Satsu 
•Magnavox Res Labs 2255 
Magnetec Corp 11785 W 0 
Magnetic Rcrdrs 7123 Mir 
Magnetic Rsrch 318 Kansa 
Manufacturers’ Lab 10610 
Marchant Research 1475 Pi 
Marco Industries 207 S H 
Mars Eng’g 3000 N San I 
Masco Prods 2119 S Senil 
Master Mobile Mounts 130 
Mattson-Cowley 1487 Line) 
May Eng’g 6055 Lankershe 
MeColpin-Christie 3410 W 
McCullough Tool 5820 S I 
McLaughlin J L A 367 Blr 
Medico-Electronic 1400 0« 
Meletron Corp 950 N High 
Menlo Research P 0 Box 5 
Meridian Mtlcraft 213 W V 
Merit Short Wave Dia 275 
Mesa Plastics 11751 Miss 
Mlerodot Div Felts 1826 f

Hughey & Phillips 3300 N S 
Hycon Mfg 2961 E Colo Pas 
Hycor Co 11423 Vanowen N 
Hydro-Aire Sub Crane 3000 
Induflux Testing 1238 S Ge 
Indi Elctrnc 3973 Lankersh 
Industrial Eng’g Pods 7416 
Industrial Production 8969 
Inet Div Leach Corp 4441 S 
instr Components 1834 rran 

Florence

Chase Electronics Lab 2631 Woodlyn Pasadena N Chase SU 7^
Chattin Eng’g 1401 Middle Hybor Oakland C Chattin HI 4-4209 C 19 
Chemo-Vac Electronic 760 Reed Santa Clara 0 Bellis CH 3-0111 C-20 
Cherry Rivet 1224 E Delhi M C Keteham Santa Ana EN 1-1063 1-28 
Chromatic TV Labs 703 37th Ave Oakland O R Cone KE 2-6978 C-19 
Cinema Engineering Div Aerovox Bwbaak Chtt
Circon Component Co 17544 Raymer Northridge M J Ainsworth H-27 
Clark Electronic Labs Box 165 Palm Springs Di B Clark 8-3011 J-27 
Clary Multiplier 408 Jun'Pw® San Gabriel I Ml CU 3-2724 H-27 
Clear Beam Antenna 100 Prospect Burbank W Maupin VI 9-2141 H ¿7 
Coast Coil Co 5352 W Washington Los Angeles Ç H Adams WH 0442 H 27 
Coast Electronics 130 N Beaudry Los Angeles Ml 2848 H-27 
Cole Instument 1320 S Grand Los Angeles G Awards PR 2251 H 27 
Coleman Eng’g 6040 W Jefferson Blvd Los Angeles TE 0-5871 H-27 
•Collins Radio 2700 W Olive Burbank M L “oelz VI 9-3361 H-27 
Color TV 973 E San Carlos J D Adkins LY 3-8466 C-20 
Colortronics Inc 3116 Sunset Los Angeles N L Chan NO 3-3228 H-27 
Computer Research Hawthorne H H Sarkissian OS 5-1171 H-27 
Conrac Inc 19217 E Foothill Glendora J G Jones ED 5-1241 H-27 
Conley’s Electronics 11612 Ventura N H|y*d ,D 1JColnl!Yn?TRY‘i9g421 H^27 
Consolidated Eng’g 300 N Sierra Madre Psdna R L Sink RY 1-8421 H 27 
Consolidated Vultee Aircraft San Diego C F McCabe CY 6-6611 J 30 
Convair Guided Missile Div Pomona Raymond Soward LO 7-1386 1-27 
Cratex Mfg 81 Natoma San Francisco J C Craven GA 1-4845 C-19 
Crawford Dimsnsitone 456 N Rodeo Bvly Hlls F Nussbaum BR 2-3231 H-2 
Creative Eng’g Corp 10816 Burbk N Hollywood R Blaine ST 7-4759 H-27 
Crittenden Transformer 1220 Nadeaa Ls Angis R P°*'r H-27
Crosby Enterprises 9028 Sunset Los Angeles E S Kinney BR 2-2771 H 27 
Crossley & Jeffries 6456 York Los Angeles W Jeffries CL 7-8271 H 27 
Cryco Ine 1138 Mission S Pasadena E W Johnson PY 1-1174 H-27 
Cubic Corp 2841 Canon San Diego L G Dameson AC 3-8191 J-30 
Culbertson Co 8471 Leroy San Gabriel G K Culbertson AT 7-3005 H-27 
•Cutler-Hammer 1795 Pasadena Los Angeles W ® 7“”,"9H^A12;|351c”i|7 
•Cutler-Hammer 2130 3rd San Francisco C W Ladrigsra HE 1-3835 C 19 
Cyclotron Specialties Moraga D R Tibbetts DR 6-1712 11

Dallons Labs 5066 Santa Monica Los Angeles 0 Dallons OL 1951 H-27 
Dalmotor Co 1375 Clay Santa Clara Karl Hummrl AX 6-5958 C-20 
Ualmo Victor 1414 El Camino Real San Carlos W Gates LY 3 3131 C 
Davi, Electronics 4002 Burbank Birbanh R Anderton VI 9-1815 £27

Kum Eno’u 7356 Santa Mnn

K-F Devel 2606 Sorina R/riw

Kwikheat Mfg 3732 San Fern

Lake Mfg 2323 Chestnut Oa 
La Morre C ü 1325 Ran imi¡ 
Lane Electronics 7254 Ato! 
Lansing Sound 2439 Fletch" 
Leach Relay 5915 Avalan L 
Lear Inc 11916 W Pico Los 
Lee Electric & Mfg Box 69 
Lenkurt Electric 1105 Coen 
Levlnthal Elctrnc 2821 Fr 
Lewis & Kaufman P 0 Box 
Librascope Inc 1607 Flowet 
Lipps Eng’g Edwin A 5485 
Litton Industries 336 N F< 
Litton Ind 1025 Brittan Si 
Lockheed Aircraft Burbank 
Lockheed Missile Systems D 
Loge Sound Engrs 2171 W 
Logistics Rsrch 141 S Pacit 
Luther Eleetronle 5728 W 
Lynch Carrier Systems 196 
Lynn Electronic 9 W Magi

TELE-TECH’s
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Beach I-28

H-27

H 26

L> Anil« L Wutke RE 1-3111 
Wash H L Penberthy SE 2531

1-28 
H-27 
H-27 
H-27

Facile 
Facile 
Facile 
Facile 
Facile 
Facile 
Facile

H-27 
H-27

Welcett EX 9-4872 H-27 
G Hoffer BR 2-4504 H-27

3-1088 H-27
9-1994 H-27 
B-5451 H-27 
3304 H-27

feiet renie 
Television 
Televiso« 
Televsion 
Television

Technical Devel 4060 Ince Colver City H T 
Techno Instr 6666 Lexington Los Angeles R 
Tecnomatic Instr 2316 Fico Saata Monica H 
Teksum Inc 11368 W 'Hvnpit Lo* Angeles H 
Tektronix 9450 S W Barne* Fortland 7 Bro R

Sterlinf 
Stewart 
Stoddart 
Stone A 
Sommer*

Grassford 
Wine bel

C Moody

OC 6567 1-29 
0-7344 H-27
HE 6-1211 H-27 
5-5631 C-20 
CL 7-8237 H-27

Dubbi* VI 9-2209 H-27 
Angele* R Leehor MA 5-7821 H-27

Pent* Lab* 216 N M Ipas Santa Barbara R L Norton 5-4581 F26 
Ferkln* Eng’g 345 Kansas El Segando R A Rall Jr 1366 H-27 
Permoflux Corp 4101 San Femado Glndlu G H. Toomlm CH 5-5135 
Pfleger Fred* 3901 W 54 Le* Angeles R A Pleger AX 2-8313 H-27

M D Preston AN 9-4164 H-27 
Bvly HU* A Emlem BR 2-6356 H-27 
Hollywood V C Krupa HO 4-7156 H-27

int Research 1475 Powell Oakland 0 F White PI 5-7435 C 19 
Indostr les 207 S Helena Anaheim F A Harrington KE 5-6037 

■ng’g 3000 N San Fernand» Barbank F S Spiegel VI 9-2261 
Prod* 2119 S Sepulveda Loi Angeles R L Mathews HR 2-6629 
Mobile Mount’ 1306 Bond Los Angele* T Fowler Rl 7-0638

Phaostren Co 151 Pesadona 3 Pasadena P Chamberlin CL 5-1471 H-27 
Photocen Research 421 N Foothill Pasadena C Grinstrd RY 1-6751 H-27 
Photographic Prods 6916 Romaine Hollywood W Carril HO 4-8151 H-27 
Photo Research 127 W Alamenda Burbank K Freund VI 9-2891 H-27 
Physical Research 1 Azureleu Dr Malibi A M Vigilante OL 6-2611 H-27 
Piece Instr A Control* 3593 Hayden Cliver City R Talhoor TE 0-4891 H-27 
Pioneer Broach 6434 Telegraph Rd Let Angele* A E Ezor RA 3-4535 H-27 
Pioneer Electric 3700 F Olympic Lot Angele* W H Bicknell AN 1-7185 4-27 
Pioneer Elctrnes 2235 S Carmeline W Lt Angle V DeLucia BR 2-3053 H-27 
Pioneer Tool 5008 W Jefferson Lot Angelet R Eunson RE 3-8289 H-27 
Pomona Electronic! 524 W 5th Pomona J J Mitarra L* 2-6570 1-27 
Ponder A Best 814 N Cole Hollywood J C Best HO 9-6251 H-27 
Precision Crystal 2223 Warwick Santa Monica W Rogers TE 0-5049 H-27 
Precision Electronic Research Glendora P Relmoller H-26
Precsion Electronics 7518 Melrose Ls Angls S Cherabin WE 3-3270 H-27 
Precision Pots 1243 W Pico Ls Angls K Kopetzky RI 7-0638 H-27 
Precision Radiation 2235 S Li Brea Ls Angls I Norman WE 8-3636 H-27 
Precsion Radio Prods 1244 W Slaesoa Ls Angls H Borden PL 1-9661 H-27 
Prescott TV 7350 Beverly Los Angeles B W Reagan WE 3-7193 H-27 
Producers service 2704 W Olive Bcrbank I P Shri VI 9-3144 H-27

Page.-Fegwell 1311 Riverside Let Angeles R H Fuqwell CA 1-1166 H-27 
Palmer Inc M V 4002 Frait Valley Vancoaver Wash Martin Palmer OX 5-2894 
Panero Mirrors 2958 Los Feliz Les Angeles G 8 Keim NO 1-2141 H-27 
Pantek Co Box 212 El Segando R Lavine WH 7909 H-27 
PAR Prods 986 N Citrat Hollywood P A Root HO 5-6298 11-27 
Panent Co R M 135 W Dayton Pasadena Pad Reedy RY 1-9391 H-27 
Pathfinder Electronics 6836 Lexington Lt Angls R Newcomb AN 2-5181 H-27 
PCA Electronict 2180 Colorado Santa Monica N Schotter TE 0-6716 H-27 
Pederson Electronic! P 0 Box 572 Lafayette S Pedersen 3434 C-19

Predict Associates 318 W Olympic Los Angelos ■ Waltz Rl 7-4519 
Products Rsrch 3126 Los Felis L* Angls W Thompson NO 3-1291 
PSP Eng’g 8420 Otis Sooth Gato W Sellen LO 7-1451 H-27

Telecomputing Corp 133 E Santa Aalte Borbank P Simms TH 2-8161 H-27 
Telefex lac 5919 Hollywood Hollywood 0 Farpe HO 3-1088 H-27

I 2995 Middlefield Palo Alto A B aimpkim CA 3-9301 C-20 
title Instr El Cajon G Walter H 4-5944 J-30 
minuni & Chern 1924 Bdwy Oklnd A deGrassi MA 6-4801 C-19 
as 3160 W Ei Segundo Hawthorne J Chrisman OR 8-0461 H-27

Signal Equip 2706 3rd Seattle 1 Wash J F Johnson SE 4712 E-3
Silver Bay Eqiup 5004 20th NW Seattle 7 Wash F If Keysey DE 4960 E-3 
Slate A Assoc C C 11370 W Olympic Los A«gelH F Dine AR 9-3777 H-27 
Slip Ring Co 2038 Bdwy Santa Monica L Le Beai EX 3-8256 H-27 
Smith Heat Treating 5865 Wilmington Ls Angls H Hood LU 1-6206 H-27 
Smith Mfg Nathan S Pasadena N Rosen AL 1141 H-27
Soderberg Mfg 628 s Palm Alhambra W W Heike CU 3-4063 H-27 
Solar Mfg E 46th L Seville Lus Angeles Dr Dos Gupta LO ,-1411 H-27 
Sthrn Elctrnes 239 W Orang» Grove Burbank ■ Schwartz W 9-3193 H-27 
Specialized Instr Belmjnt P F Scofield LY 3-7693 H-27
Specific Prods Ì4515 Dickens Sherman Oaks L MacKenzie ST 7-7882 H-27 
•Sprague Electric 11325 Wash Colver City TS Bills Ek 7-2193 H-27 
Stancil-Hoffman 921 N Highland Hollywood W V Staneil HO 4-7461 H-27 
•Standard Coil Prod 1919 Vinebirn Ls Angls E Thias CA 2-8161 H-27 
Standard Electronics 1Ì861 Teale Colver City It Lewis TE 0-6131 H-27 
Starbird George A 950 N Highland Los AnqHes HO 3-4841 H-27
Statham Labs 12401 N W Olympic Ls Anqi- M DiGiovanni BR 2-6284 H-27

Moseley Co F L 409 A Fair Oak* Pasedena E E Austin RY 1-8998 H-27 
Motordyno 2661 s Myrtle Monrovia J Marino DA 6-2121 1-27 
•Motorola Inc Riverside Calif John Byrne H-27
Moviola Mfg 1451 Gordon Hollywood M Serrerier HO 7-3178 H-27 
Kallenbach Electr 2300 E 27 Los Angele* EL Cor LO 5-5331 H-27 
Nacr Corp 2301 S Pardee Los Angeles M Baker AB 9-6212 H-27 
Nat’l Hollywood 1475 El Mirador Pasedena R G Wilson RY 1-6371 H-27 
Nat’l Lighting Corp 612 W Elk elendste L V Grover <H 5-5551 H-26 
Nelson Vacuum Pomp 2133 4th Berkeley M u Alston AS 3-2277 G-24 
Neomatic Inc 9010 Bellanca Los Angeles T R Welch OR 8-3814 H-27 
Network* Electronic 14806 Oxnard Van Nay« W Barnhart ST 5-8805 H-27 
Neufeld Mfg 1218 Venice Lot Angeles I C Neufeld. PR 5918 H-27 
üfïifè Aadlo Prod* 6824 Lexington Hollywood I) Warner HO 9-5381 H-27 
MM,7 E 2020 F Villa Pasadena SY 6-4264 H-27 
Non-Linear Systems Box 728 Del Mar AF Kay SK 5-2688 1-30 
N American Aviation Dept 93-71 Downey RM Asrby OR 8-3011 H-27 
N American Instr 2420 N Lake Altadena B Helfland SU 8-1145 H-27 
Northern Radio 314 Ball Seattle Wash L G Reynolds 5E 2519 E-3 
Northrop Aircraft 1001 F Bdwy Hawthorn- W F Ballhaus OR 8-9111 H-27

•Revere Cpr L Brass 6500 E Slauson Is Angls 0 Bergen UN 3-3331 
Rlchmont Ine Monrovia F W Livermont 7-2555 1-27
Rlehomatie TV Remote Cntrl 820 N Frfx Ls Angls H Parker TO 8264 
Risco 265 Minna San Francisco W J Johnson EC 2-7820 C-19 
Rlxtron Co Box 262 Belmont LY 3-4845 C-19
Robinette Co W C 802 Fair Oaks - Pasadena W Robinette PY 1-1594 
Robuk Labs 1431 S LaBrea Los Angeies E R Robuck YO 0444 H-27 
Rohr Aircraft Chela Vista F E McCreery HA 2-1121 J-30
Rollin Co 2010 N Lincoln Pasadena I E Stankey RY 1-7134 H-27

Zero Mfq 1121 Chestnat Barbank J M 
Zinse» Electrical Prods 729 Torner Los

directory contains the latest and most complete alphabetical listing of manufacturers in the West 
ist electronic industries, together with a quick reference geographical locator. Each line contains the 
ipany name, address, name of key person to contact, telephone number, and geographical letter
-number code which refers to location on map at left. State locations are California unless stated 
srwise. Companies preceded with an asterisk (*) are Eastern or Midwestern firms with manufacturing 
Hi ties on West Coast.

Bid»» Engrs 4528 5 St N E Seattle Wash W 1 Harrold E-3 
Radlaphone Co 600 E Evergreen Monrovia H S Magill RY 1-8832 1-27 
•«^Corp of Amen a 11819 Olympic W Ls Angl* T Gottler BR 2-433 

Radioplane Co 8000 Woodley Van Noys F M Smith ST 7-3141 H-27 
Radio Recorders 7000 Santa Monica Hollywood H L Bryant HE 3282 H-27 
Radio Specialty 2023 SE 6th Portland 14 Ore H Sterne EA 8123 D-6 
Ro'nb Record 4336 W 147 Lawndale F Jensen OR 8-3489 H-27 
Rapi Design Ine P 0 Box 592 Glendale Cl 3-2421 H-26 
•Raytheon Mfg 49 Calif Sw Francisco W A Holbrook SU 1-0474 C-19 
R-C Scientific Instr Playa del Rey L R Cortis EX 8-5411 H-27 
Rea Co J B 1723 Cloverfield Santa Monica K R Jackson TE 0-7049 H-27 
Rectifier Eng’g 1803 E 7th Los Angelis C Osborn TU 5169 H-27 
Regulator Eng’g 11545 W Jefferson Coire’ City R Kelly EX 8-5733 H-27 
Remler Co 2101. Bryant San Francisco H A Greene VA 4-3435 C-19 
Repath Co Paul R 641 E 61st Los Angele* R Johnson AD 3-7262 H-27 
Resdet Eng’g 2351 Riverside Los Angeles W E Osborne NO 4-2955 H-27 
Resonant Co 360 Quarry Rd Belmont D Bowers LY 3-7661 C-19

Vector Electronic 3352 San Fernanda L Aogh R Scoville „ ----------- .. .
V&H Radio A Electronic* 2033 Venice L Angls R Sannett RE 0216 H-27 
Vibroloe Corp 425 Beth San Francisco YO 2-5050 C-19 
Victorlite Industrie* 4117 W Jefferson L Angl* W Colo RE 2-4033 H-27 
Viking Electric 1061 Ingraham Los Amnio* H M Greene Ml 9487 H-27 
Vinton Co E R 1401 Middle Harbor Oakland E Vinton GL 1-2357 C-19

Temp» TV Mfg 100 Prospect Burbaak W Maepin AX 3-8314 H-27 
Tetrad Co 4054 Ocean Park Venice J McGarvey TE 0-5381 ^-27 
Thermador Elect 2000 S Camfield I Angls J Wardell RA 3-5189 H-27 
Thermo Instr 1310 Old County Rd Belmont D M Comb LY 3-5139 C-19 
Thoma* Attoc 4607 Alger Lot Angele* R T MacMillan CH 5-3744 H-27 
Thmng*on Corp G 5 S Pasedena PL 1-2197 H-27
Thompson Co H I 1611 W Florence Inglewood J Warner OR 8-5621 H-27 
Thor Trnsfmr 750 San Antonio Pale Alto C Carlton YO 7-9116 C-20 
Tower Seiet 6100 N EColombia Portlaand 13 Ore C H Either TR 7333 D-6 
•Tracerlab 2295 San Pablo Berkley TH 3-2527 G-24 
Trantco Prodi 12210 Nebratka Lot Angele. R G Kenway BR 2-5687 H-27 
Trantformer Engn 161 E Calif Patedena J P Whittier RY 1-6906 H-27 
Trant-Tel Corp 736 N Highland Hollywood E Feigl HO 2-2463 H-27 
Trebor Radio Patedena J King RY 1-6906 H-27 
Triad Traatformor 4055 Redwood Venice E M Keillor TE 0-5381 H-27 
Trl-Dex Co P 0 Box 1207 Lindtay K B Howard 2-4051 G-22 
Triplett A Barton 831 N Uki Barbank T A Triplett VI 9-1291 M-27 
Tropl-Salet 171 Minna San Francité» H Ckan YU 2-4157 C-19 
Tretone Electronict 812 N Highland L Anglt N Cohan HO 4-1202 H-27 
Tabng Seal Cap 808 W SaoU Aaita Saa Gabrel K Lytle CU 3-2791 1-27 
Torbo Jet Prod 424 S San Gabriel San Gabriel R Preston CU 5-5191 1-27 
Terner A Ca W R 4831 W Jeffenvn L Angls W Torner RE 1-2279 H-27 
T V Wire Prods 119 Prospect Burbank L Man» VI 9-3654 H-27

Ultra-Vlulel Prods 145 Pasedena S Patedena I Pfitter CL 6-2101 1-27 
U M A F Mfg 10929 Van Owea N Hollywood J M Dill ST 7-5526 H-27 
Ungar Electric Tools P 0 Box 312 Venice A R Knowles EX 8-5718 P-27 
United Control 4540 Union Bay Seattle J Graybeai PL 9200 E-3 
Unitek Carp 275 N Halstead Patadena A DeFresno SY 5-2377 H-27 
Univertal Electronict 2012 S Sepalveda L Anglt E Lacey OR 8-5229 H 27 
Univertal Microphone 424 Warren Inglewood J L Kane OR 8-4978 H-27 
Univertal Recorders 6757 Hollywood Hollywood HO 9-8282 H-27 
Up-Right Ine 1013 Pardee Berkeley R E Fisher TH 3-0770 G-24 
U S Elect Moten 200 E Slaeson Lot Angelet W M Evans AD 3-3131 H-27
U S Eng’g 521 Commercial Glendale K Robertaoa CH 5-5777 H-26
U S Relay 1744 Albion Lot Angele* P Chamberlin CA 2-9146 H-27

•Sylvania Electric Prods Mountain View R B Leng YO 7-6981 C-20 
Symphony Radu A TV 925 S Western Ls Angls $ S>lat RE 4-1173 H-27

Tally Register 5300 14th N W Seattle 7 Wash M R Dilling DE 5500 E-3 
Ta.QX Electronics 2979 N Ontario Berbanx W T Holme* RO 9-2414 H-27 
•Taylor Fibre LaVerne E G Howard MU 1088 H-27

Roylyn Inc 1706 Standard Glendale M R Haisten CH 5-1196 H-26 
Rabbereraft Corp 1800 W 220th Torrance F U Merralls FA 8-5402 1-28 
Retherford Elctnn 3707 S Rhtsn Cly Cty C Rothertnrd TE 0-4362 H-27 
Ratlihaeser Corp 490 5 Fair Oaks Pasadena R G Mutism RY 1-6749 H-27 
Ryan Aeronautical 2701 Harbor San Diego 0 S Olds CY 6668 J-30 
Ryan Industrie* 10910 S Vermont Ls Angls R Colbert PL 4-8103 H-27

n-Cowley 1487 Lincoln Pasadenn E Mattson RY 1-6386 H-27 
ng’q 6055 Lankersheim N Hollywood D M May ST > -2189 H-27 
lin-Christle 3410 W 67th Lot Angelet S Christie PL 3-2607 H-27 
oegh Tool 5820 S Alameda Los Angeles P W Martin JE 7254 H-27 
Ihlin J L A 367 Bird Rock LaJolla GL 5-4596 1-29 
•Electronic 1400 Ocean San Francisco I Rains DE 3-6200 C-19 
>n Corp 950 N Highland Los Angeles G A Starbird HO 3-4841 H-27 
Research P 0 Box 522 Menlo Park C Weeks DA 5-8450 C-20 

in Mtlcraft 213 W Whittier Whittier E Lockhart RA 3-1508 H-27 
Short Wave Dia 2758 Whittier Lt Angls C Mogilner AN 1-7521 H-27 
Plasties 11751 Mis* Lot Angele* T R Fowler OR 8230 H-27 
ot Di* Felt* 1826 Fremont S PaMdena G P Felt* PY 1-2782 11-27 
Dial A Name Plato 4400 N Temple City El Monte H-27 
Co JW 5917 S Main Los Angeles W 1 Coertney AO 3-4297 H-27 
Instr 325 N Halstead Pasadena G W Down* RY 1-6317 H-27 
TV 2840 Naomi Barbank T Marshall VI 9-1659 H-27 

pe Corp 1016 N Highland Hollywood 6 Downs HO 7-5149 H-27 
i-Western Engrs 132 W Colo Pasedena I »avid RY 1-6604 H-27 
II Camera 666 W Harvard Glendale I n McCall CH 5-1086 H-26 
llehardson 937 N Sycamore Hollywood M Hankin* HO 4-8305 H-27 
ir Prods 815 Fremont S Pasadena H E Blasier PY 1-1174 H-27 
i Instr 21420 Valerio Canoga Park M C Morgan 01 8-5771 H-27 
v Radio 2794 Market Salem Oro B W Gainsforth 3-6952 0-6

Peoco Corp 2760 Whittier Los Angeles 
Peerless tier Prods Div Altec Lansing 
Peerless Film Processing 959 Seward 
Pembrex Theatre Sply 1969 S Vrmnt 
Penbtrthy Instr 666 Adams Seattle 8

________Gyroscope 2328 Bdwy Santa Monica J Brobaker EX 3-6711 H-27
Suverkrop Instr P 0 Box 436 Bakersfield L Soverkrop 2-5591 G-24 
SAW Electronics 3418 W Pico Los Angeles W Seeley RE 4-1221 H-27

>¿2 o----- IT «‘‘J " « dMuci it
cl 25311 R E Hanmrthy CY 8-6181 J-30
lp0 “56 Santa MÔniea»‘*u"n 1 " H’rknc55 SY ’S’9139 H'27
to 222 Keirney San *F„Ï,U,WÎ"’ 1 R Alll"r’er H0 7’5509 H'27 
“o 12833 Simms *illef 00 2-2995 C-19rl 2606 Spri"g LdwMH OR 8-6136 h-27
Inc 116 S Hollywoodw«^/’;1 .K"ler EW 8'5670 C 20 
o 240» S LaBrea Us1 H RlM,i Vl 9'3291 H'27 
I Mfg 3732 San J0*’"** 3119 H-27

remand» Glendale E E Wachter CH 5-2376 H-26

* C u‘ 132; Sa? Ju’bn"!»*1 Ano V* -^d98 c'19
ectronict 7254 Atoll a Hniiwfi? o ? 5 Glwn Rl 5378 H-27 

2439 Fletcher Lo* AnoeS? wR M*Wlanl ST 7-3267 H-27 
lelay 5915 Avalon Los Angel« ii?? Jh2"!ls N0 3'3218 H-27 
c 11916 W Pico Los Aneel« n m u-nMle. AD 8221 H-2T 
ctric A Mfg Box 69695 Ls Ann?.?"*' *R?'3751 H-27

Electrie 1105 Coonty Rd San Cart«^*^*? *,° 3-1295 H’27 
’I Elctrnc 2821 Fr Oks Bdwd 3-2161 c-20
Ipe Tnemin607 °FlX^«nd^e“c W.bÂ’ï fV-35^ 19

1-Ä
id Missile Systems Div 7 701 Woodley Van Nov; tv t aaos u 
■und Engrs 2171 W Washington Ls Anqli ) Loge Rl I ôV 
!S Rsrch 141 S Pacific Redondo Bch C Williams OR 8-73 ' * u oi 
Electronic 5728 W Washington Ls Angls C Johnson WyIu^ I « 

Carrier Systems 196 Je«e San Fram W H iller SU 1-1156 r’ll H-27 

■leetronic 9 W Magnolia Burbank C E Lynn VI 9-2864 11-27

PacMc Electr c 437 S Hill Santa Clara R Glbbnns MU 3476 C-20 
E,e«trl«*d 3217 Expositon Ls Angls J Schwabe AX 1-7205 H-27 

•-•• Electronic* 2305 India San Diego A L Henderson 2-3338 J-30 
Instr A Controls 3593 Haydon Cclver City L Arnoff H-27 
Mercury TV 5955 Van Nays Van Nuys 0 Diener ST 7-2676 H-27 
Optical 5965 W 98 Los Angeles Earl Exley OR e-2581 H-27 
Sclent 25 Stillman Sn Frncso D McAllister DO 2-0934 C-19 
Transducer 11921 W Pico L* Angl* G Argabrite AR 9-6129 H 27 
Universal 168 Vista Patadena R E Fran« RY 1-7646 H-27

T-Bar-V Prodictions 5919 Hollywood Hollywood 0 Fargo 
Technical Assoc 140 W Previdencia Uurbank H --------* '

--------- Vogue TV 1023 E Adame Lo* Angele* S Leal* Rl 7-9481 H-27 
Packard-Bell 12333 W Olympic Loo Angele* C A Nichols OR 2-217L H-27
Padway Aireratt Prod* 1709 Standard Glendale H Blinn Cl 2-4915 H-26

Co 3260 Motor Lo* Angeles T ft MacDonald TE 0-3000 H-27 
lectrle Prod* 12822 Yukon Hawthorne D H Ranson OR 8-6248 H 27 
Electronic* 9810 Anza Inglewoou I Hausmann OR 8-5675 H-27 

>ync Mfg 5517 Satsuma N Hollywood U . White SU 3-6413 H-27 
avox Res Labs 2255 Carmelina Los Angeles J Rankin lift 2-1217 H-27 
ec Corp 11785 W Olympic W Los Angelt s I j Rogers Al 9-2257 H-27 
ic Rcrdrs 7123 Mirs Ls Angls R Maitlanil-Rhenben WE 3-5545 H-27 
Ie Rsrch 318 Kansas El Segundo H H Woerdemann OR 8-5555 H-27 
ictarers’ Lab 10610 Keswick San Valley H I1 Stark »-27

Stephens Mfg 8538 Warner Colver City R C Tetherow TE 0-3775 H-27 
------------  Elee Mtrs 5401 Telegraph Ls Angl* A Allcock RA 3-6211 H-27

Realltron Inc 2945 Hollywood Way Oerbanh E P King ST 7-5963 .. - 
ORK Electronic Prods 445 H Circle Fresno B Williamson 7-1423 G-22

------— ». »-.AA ■.vj.rwjua noitywoon J ireror nc 
?,"'en E,’rtri‘ 6514 Santa Monica Hollywood L Levin HO 4 1117 H-27 
2 -°- 8 7225 8«wl» U» Angeles R Ölender WY 0028 H-27
û e*e* Co Otto K 1534 Cahuenga Hollyweon S M Stevens HO 5-5194 H-27 
S it t4 .L,V* 5485 * Washington Los Anutler C V Olwn WE 5-4141 H-27 
22?*i* n!lrr^ïb‘ P o Box 62 Cove Wash C A Crecelie* F 3
ri*«” ?5?LW WmR Angele* RL Redden RE 1-2259 H-27 

Oregon Corvek 1005 N W 16 Portland Ore Charle* Shanks BR 7559 D-6 
Oregon Electronic¡2232 Barnsido Portland Ore C W MePherso» EM 9292 0 6 
Dsborne Electric 712 S E Hawthorne Portland Or« Osborne Fl 6448 D-6 
«y La*“,412 Woodward Pasadena R P Owen SY 6-5167 H-25 
Z’yV1"/!01’. e,MS 3600 Alameda Oakland W L Fry RE 2-7373 C 19 
Ozald Div Genl Anin * Flm 1725 Pplr Oakland G Schone« TW 1-8445 C-19

Labs 1835 W Rosecrans Gardena L Berkhardt PL 4-3151 H-27 
Co of Amerlea Malika A M Violante GL 6-2611 H-27 
Craftsmen 451 N W L Angl* E StSvrti HO 1-9911 H-27 
Prod* 1147 N McCedden Hh«1 U Strempell HO 4-8253 H-27 
Rmte Cntrl 820 N Fairfax L Angl* H Parker YO 1-8264 H-27

----------------- --------------- ------------- ---------------- . L Ropleqaet CY 2-2611 0-6 
Tele-Oeam Indiitrie* 6th A So*cel N p< Calif R 0 Oykerk 4-0792 C-18

rp 916 Meridian S Pasadena Frank Braugh PY H-27 
■ssoc H S 8414 W 3rd Los Angele* “S Heller WE 3-6371 H-27 
lec Mach'y 901 E 148th Compton K F Wharton AD 1-5121 H-27 
ickard 395 Page Mill Palo Alto B Baaer DA 5-**51 C-20 
ods Box 2333 Term Annex Ls Angls A Tay'» - J?.? pon 
Icopten 1350 Willow Palo Alto Wayne Wiesner DA 5-3241 C-20 
idustries 746 N Piekering Whittier H M Holme* H-27 
ladio 3761 S Hill Lof Angeles C Wasmansdortf RIM661 H-27 
» 5020 N Enelnita Temple City Jame* Holl AT 7-2902 H-^7 
•ng’g 2082 Linmln Altaden» C W Wieland SY 8-1185 H CT 
earless 11801 W Olympic L* Angls H Houston BR 2-4321 N 
adustries 2815 W Oliw Burbank M L Mening WE 
lachine 2201 Carmollna U Angls B J McComb AR 3771
.abv 711 Hamilton Menlo Park L A Robert! DA 2 «.27
rerft Semi-Conductor Dij 5305 W 102nd Ls Angle TE 0 n 
rsearch & Devel Culver City F A HayeuTE 0-7111 « H 27 
. Phillips 330U N Sn Frnik) 8fh"R ’ nG*Ä
g 2961 E Colo Pawdena W McFadden SY 5 4^z H 27 
11423 Vanowen N Hollywood R TH 2-6121 H-27e Sub Crane 3000 Winona Burbank 0 A Liclrty i((A 

Testing 1238 S Gerhart Us Angeles L U u ■ w H.27 
rnc 3973 Lankershlm N Hylwd c5"Lnt,|lSyo 7167 H-27 
I Enq’g Pod» 7416 Melrose Ls Angl! 8 Benton vu t 27
I Production Ft l"-Am<* J S",f* Lrv8i4«239HH-27

!ßfSVs W Florence Lot 4ngelei L " "'ne ( । *4 c_19
Ralllnt Burlingame A C ijhnson CY 4-3560 F-20 

Notre Dtmt San Jose ■ y| 9.2g02 H.27 
Âè " < I’5 * L««» 0« 8-6281 H-27
t ft 1521 E ’¿J”* W Hwnb!'td TE 0-4415 H-27
¿ 2221 Wanvlek Sjnta Monfc* RI-enMr AR 8 7751 H-27 
mvter 2^ sa" Mateo E M Smith UI 3-9103 C-20
tmniei 215 Hwy El Sgndo W Theis OR 7-2128 H-27
^"»’li^WIBhir! Lee *"«•!•» S Tongret WE 3 8203 H-27 
rl«s I

... in.tr B»* C 4 Solanu Bel: U Patchett SK 5-1551 J-30 I 
j. " E 188th Portland Ore D-6 I
Jill Winona Barhank J M Norris VI 9-2107 H-27 I

Box 646 Redlands C J Reimelltr RE 4-5752 J-27
informer 1710 I 57th Ls Angls It Persohn LO 8-3436 H-27 
edle P 0 Box 1278 San Jose J E Jennings CY 2-4025 1-29 
letronlc 500 Hamilton Menlo Park C Jobbins DA 2-7661 C-20 |
lliams 2625 Park Palo Alto K W Johnson 0-1 2-1531 C-20
■«rente 119 E Unten Pasadena J M Bell RY 1-8916 H-27

Eng’g P 0 Box 277 Soqeel D A Deon C-20
Areft Radio 6644 S Monica Hollywood A Parker HO 1-9294 H-27 
Smith 5965 Alcoa Los Angeles S H Brown JE 7144 H-27

Walklrt Co 145 W Hazel Inglewood H W Beckwith OR 1-0212 H-27 
Walsco Electronic* 3602 Crenshaw L Anvele» F Herd OX 3-7201 H-27 
Waterproof Electric 801 S Main Barbank W W Smith VI 9-2222 H-27 
Weingarten Elctrnc 7556 Melrose L Agl» I Weingarten WA 5405 H-27 
Westberg Mfg 144 S Cembs Napa V L Westberg NA 6-9218 C-18__ 
Wert Coart Electrical 233 W 116 L Angl* H Tobia» PL 5-1138 H-27 
Writ Ceurt Electriconiet 5873 W Jefferson L Angls H Greve TE 0-7211 H-27 
Wtstvm Coil Prod* 2993 MiddleReld Paie Alto F J Bella DA 5-2718 C-20 
Wstra Elctrnc Enetrg 3348 W Cmptn Blvd Gardvoa A Harris OR 8-4817 H-27 
Wertem ûrar F 0 Box 182 Lynwood Calit J Metri» NE 6-2161 H-CT 
Western Gold A Platine» 589 Bryant Sn Fruisco W Hack SU 1-2G65 C-19 
Western Instr 826 N Victory Berbank A K Edgerton VI 9- -Op H-27 
Western I ns« I at ed Wire 2425 E 30th Us Angeles E Lewis JE 7103 H-27 
Western Radiation 1107 W 24 Lo» Angele» G L Locher RI 7-8355 H-27 
Westlino Electronic» 11656 W Olympic L Anglt E Roger» AR 8-1847 H-27 
Westlir- Prod» 600 E 2nd Lo» Angele» M Kelsey TR 2641 H-27 
Wlleox Ite» 11122 Aqea Vista H Hollywood J Wiloox.ST 7-5102 H-27 
Whittaker Ce 915 N Ctrus Los Angele» J W Globig HO 4-081 H-CT 
Wlldberg Bros 742 Market San Francsco W T Haley 00 2-3505 C-19 
•Willard St Btry 5700 E Olympic L Angls J Hartwell UN 0-1121 H-27 
Wilson Eng’g 2989 Middlefield Pale Alto J C Wllwn DA 5-3759 C-20 
Wolfe Co F C 3644 Eastham Colver City P F Smith TE 0-4618 H-27 
Woodwelding Inc 3000 W Olive Berbank F Wilkern VI 9-1841 H-27 
Wright Engrg 180 E Calit Pasadeaa RY 1-8488 H-27

salesmaster Corp 3717 W 54 Lo» Angeles K McCormack AX 1-6200 H-27 
San Fernando Elect 1509 Firrt Sn Fmdo D Rebendall EM 1-8681 H-27 
Sargent-Rayment 1401 Middle Harbor Oakland W Raym»nt GL 1-7045 C-19 
Seala Radio 2814 19th San Francisco C B Carter VA 6-78 S C-19 
Scantlin Electronics 145 W Hazel Ls Angl* J Scant lin OR 8-7913 H-27 
Schaefer Cartons Eng’q 2279 Allsndro Ls Angls W Amidan NO 2-2161 H-21 
Schwien Eng’g 16217' Lindberg Van Ney» W E Bennett ST 7-5511 H-27 
Semco Eng’g 8407 S Hoover Los Angeles G A Korkos PL 2-7657 H-27 
Semler Industries 6853 Lankershim N Hollywood M Semler ST 7-1554 H-27 
Sentinel Co 695 W 13th Upland W Mosher H-27
Sequoia Process 871 Willow Rrdwwid City P M Cook EM 8-46'1 t-20 
•Servomechanisms Inc 316 Wash El Segundo 0 W Moore OH 8-6111 H-27 
Shalda Mfg 156 W Providencia Borbank C E Westering 9-2236 H-27 
Shannon Luminous Mtrli 7356 S Monica Hollywood J Alburger GR 5509 H-27 
Shasta Div Beckman Instr 1432 Nevin Richmond G Bruns BE 5-7196 C-19 
Shelby Instr 1701 Magnolia Loag Beach M Nezak LO 7-6300 H-28 
Sierra Electronic 1050 Brittan San Carlos P Byrne LY 3-2104 C-20 
Sightmaster ci Calif Saatec S Frerdman HI 4-7661 J-30
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Today, Hoffman personnel and the facili
ties of five Hoffman plants in Los Angeles 
are geared to meet the requirements of 
civilian and military users of electronic 
equipment. And Hoffman has the advan
tage of being located right in the area where 
this equipment will be used.

Applications are not solicited 
from those engaged in vital 
defense activities.

By co-ordinating research, design, de
velopment and production with the re
search centers and air-frame plants of the 
West and with nearby military installa
tions and test sites, Hoffman Laboratories 
gets things done exactly how, where and 
when they’re needed.

Since early in World War II, Southern Cali
fornia has become a center of the electronics 
industry in the United States. Hoffman 
Laboratories, a western leader and pioneer 
in this vital field, has grown and expanded 
with the industry.

Getting things done... where they*re needed most

OPPORTUNITY FOR ENGINEERS
The constant expansion of Hoffman 
Laboratories means many unusual and 
challenging opportunities for outstanding 
electronic and mechanical engineers. 
These are permanent positions in the Los 
Angeles area. For information, send 
resume to: Director of Engineering, Hoff
man Laboratories, Inc., 3761 South Hill 
Street, Los Angeles 7, California.



LABORATORIES. INI

These and many more contributions 
to our national security are dramatic 
evidence that now, as always, Hoff
man Laboratories gets things done.

—) SONAR
—) GUIDED-MISSILE CONTROLS

—) COUNTERMEASURES
---- ) FIRE-CONTROL APPARATUS

—) NOISE REJECTION
---- } COMMUNICATIONS

^NAVIGATION EQUIPMENT
—) COMPUTERS

Hoffman Laboratories military projects have a wide scope. Hoffman 
has won national recognition for contributions made in develop
ing communications equipment ranging from heavy transmitter
receivers to miniature transceivers employed in missile guidance.

The Navy pilot flying high above the clouds relics on his Hoffman- 
produced airborne navigation gear to compute the exact distance 
and direction to his carrier. Hoffman developments in underwa’er 
devices include sonar countermeasures. And Hoffman has made 
world-famous advances in the field of noise rejection.





_ —INDUSTRY^ n'IQ NEWS
BiigiiisèiS... I

PRECISION TEST INSTRUMENTS
N« IMO VACUUM 
TUBE VOLTMETER

ope>eted High >mp«d 
anca — wide frequency

Ne 1010A COMPAR
ISON BRIDGE Sei» 
contained —AC op-

Frank W. Edmonds has been named 
president of the recently formed Pa- 
cilic Div of Burnell and Co., designers 
and manufacturers of toroidal coils, 
audio and r-f filter* and related net
works Ue will make hts headquarters 
at the company's new plant. 720-726 
Mission St, S Pasadena, Calif

physicists...
STYMIED?

ralory end production 
testing of resistors, 
condenser» and induc
tor».

No. 1060 VACUUM 
TUBE VOLTMETER. A 
50 megohm input im
pedance wide frequen
cy range V.M. for use 
at audio and super
sonic frequencies.

No. 1020B MEGOHM-

READING. Salt con- 
tained—A C. operated 
Electronically regulated 
supply, I megohm to 
2 million megohms.

No. 1030 LOW FRE- F. W. Edmond»

No. 1110A INCRE
MENTAL INDUC
TANCE BRIDGE. For 
accurate testing of 
communication and tel
evision components un
der load conditions.

2
UENCY "Q1
ATOR. D 

READING. I

INDI

Measures
"Q" factor of coils, 
also inductances, dis
tributed capacity, im
pedances and dielectric 
loss.

James R. Butler has been appointed 
director of advertising and sales pro
motion for Magnecord Inc., manufac
turers of magnetic tape equipment. 
Butler was formerly merchandising and 
eastern sales manager at Raytheon Mfg. 
Co.

MINIATURE AUDIO. 
Hermetically sealed — 
constructed in accord-

TOROIDAL INDUC
TORS. 60 CPS to I 
MC. Also miniature in
ductors from 1000 CPS 
to 100 KC.

MILITARY PULSE 
TRANSFORMERS. Con
structed to MIL - T • 
27 specifications. De
signed for optimum 
pulse performance.

William J. Gagnon has been ap
pointed general sales manager at Brad
ley Laboratories Inc., New Haven, 
Conn., manufacturers of dry disc rec
tifiers and photoelectric cells. Gagnon 
was formerly national contract manager 
for Ultrasonic Corp.

Bennett Archambault has been 
elected president and a director of 
Stewart-Warner Corp., Chicago, Ill. He 
was formerly vice-pres. and general 
manager of the M. W. Kellogg Co.

ance with MIL 
specifications.

27

SEALED COMPO
NENTS. Constructed in 
accordance with MIL - 
T - 27 specifications.

PRECISION FILTERS.
10 CPS to I MC.

Have you come to a standstill 
in your work — future stymied?

Then by all means let us tell 
you about Mclpar and the inter
esting assignments it can offer 
qualified men. We re increasing 
our engineering staff again . . . 
for the eighth consecutive year 
— and that means a real "ground- 
floor opportunity" for you.

We have a variety of chal
lenging project assignments, both 
military and commercial includ
ing the following:

• Data Handling Equipment
(magnetic cores, magnetic 
recording equipment, digital 
computing techniques, analogue 
to digital conversion, shaft 
digitizers)

• Flight Simulation 
(servomechanisms, pulse, 
circuitry, electronic cabling)

• High Frequency Antennas
• Audio and Video Circuit Design
• Small Mechanisms Design
• Mechanical Packaging of 

Electronic Components
• Measuring Techniques and 

fundamental investigations of 
the behavior of Mechanical 
Systems

• Radioactive Tracer Techniques
• Instrumentation and Control

Devices
(servo, pneumatic and electric 
control)

A grand future awaits you at 
Mclpar — and pleasant living in 
the delightful suburbs of the 
Nation’s Capital. Write us today 
for personal interview in your 
locality.

Address Personnel Director

HIGH FIDELITY. '/2 DB 
20 CPS to 30 KC.

COMPLETE CATALOG ON REQUEST

FREED TRANSFORMER CO., INC.
1726 Weirfield St.

l Brooklyn (Ridgewood) 27, N. Y.

B. Archambault R. L. Weber

Ralph L. Weber, secretary of Gramer 
Transformer Corp., Chicago, has also 
been named executive vice-pres. Other 
promotions were Burt Anderson, to 
vice-pres. in charge of sales and Fred 
R. Cooper, to vice-pres. in charge of 
engineering.

INCOePO«*tEO

440 Swann Avenue
Alexandria, Virginia 

or Galen Street 
Watertown, Mass.

A SUBSIDIARY OF THE 
WESTINGHOUSE AIR BRAKE CO.
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PRODUCTSDo you want more information about
advertised

LEADING MANUFACTURERS

152

155

159

179

183Cinema Engineering Co.

185Inc—Miniaturised controls

AddressAddress

Clark Crystal Co., 
tlarostat Mfg. Co.

Write in boxes the code numbers ol products for which 
you wont Information. See list above and on next paga-

General 
General 
General 
General 
General

172
173

143A 
IM 
1C5 
14«

-Sound effects filter
•Crystals

Youe company

Cleveland Container Co.—Phenolic tubing 
Clippard Instrument Laboratory—Aids to automation 
Coaxial Conuettor Co.—Coaxial Corner tor, 
Collins Radio Co.—Broadcast equipment 
Communication Accessories Ce.—Engineering personnel 
Continental Carbon, Inc.—Metal 11m resistors 
Corning Glass Works—Capacitors, insulators 
Crosby Enterprises, Bing—Tape recorder, distributor 
Cubic Corp—VSWR instrumentation system 
Cunningham. Sen A Co., Inc., James—Crossbar switch

Um Hi« convenient postage
free cards below to get informa
tion quickly about products 
listed hero—all advertised in 
this issue

Grant Pulley A Hardware Corp.—Industrial slides
Graphits Metallising Corp.—Brushes contacts
Graylull—Push button switch
Gudebrod Bros.. 8Uh Ce., Inc.—Nylon lacing tapes 
Hart Manufacturing Co.—Hermntically sealed relays 
Helipol Corp.—Free potentiometer manual
Hemingway A Bartlett Mfg. Co.—Lacing cords A Tapes
Heppner Manufacturing Co.—Magnetic focusing unit 
Her ma tic Heal Produr ta Co.—Glaaa-tometal ala 
Hewlett-Packard Ce.—Signal generators
Hofman Radio Corp.—Engineering, Engineering personnel
Houston Fearless Corp—TV film processor
Hubbell Inc., Harvey—Multimeters
Hughes Aircraft Cu., Semiconductor Sales Div.—Germanium diode«
Hughes Research A Development Labs.—Engineering personnel 
Hydro-Aire Ine.—Transistors

or« using space in this issue to acquaint you 
with their products. Perhaps you want 
more information on some of them—on one or 
two, or possibly a score. You can cover all of 
your needs with the cards below. They are 
convenient and posHree

Dags Electric Co.. Inc. Connectors
Dale Prod octa, Inc.—Miniature power resistors
Dallons Laboraterisa. Ine.—Ultrasonic cleaning machine 
Diamond Manufacturing Corp.—Connecter» test jacks 
Dism.nd Microwave Coip.—Microwave prod.cts 
Dammit Lab«.. Inc.. Allen B.—Color TV picture tubes 
Eitel-McCuliough, Inc.—Reflex klystrons 
Electrical Indastries—Terminals & closures 
Electro Development Co.—Slip rin* A brush assemblies 
Electro-Fulse, Inc—Pulse Generator 
Electronic Fabricators, Inc.—Miniature film capacitors 
Electronic Tube Corp.—Use illmscopes
Eqaipto Div., Aurora Equipment Co.—Steel shelving
Eraser Co.. Inc.—Wire stripper
Fairchild Camera A Instrumeata Corp.—Precision potentiometers 
Fairchild Recording Equipment Co.—Phono, turntable
Federal Screw Products, Inc.—Hardware for electronics
Ford instrument Corp.—Precision earns
Freed Transformer Co., Inc.—Test instruments
Gabriel Electronics Div., Gabriel Co.—Antennas 
Gaide Mig. Gov—Barrier strips

TELE-TECH—AUGUST 1954
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Electric Co.—Germanium diodes 
Electric Co.—TV «lidi» scanner 
Precision Lab., Inc.—Color TV test equipment 
flsdio Co.—Vacuum tube bridge 
Transformer Co.—Transformers
Products. Inc.—Microwave frequency multiplier

TELE-TECH—AUGUST 1954
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Adams A Wastiahs Co.—Mercury relays 
Advance Electric A Relay Co.—Relays 
Aerovox C orp—Metallized paper capacitor» 
Air Associate«. Inc.—Engineering 
Aircraft Radio Corp.—Navigational equipment 
Aiden Products Co.—Plug-in components 
American Electrical Heater Co.—Soldering irons 
American Lava Corp.—Ceramics 
American Phenolic Corp.—Cables A connectors 
Ampex Corp.— Tape recorder 
Andrew Corp.—Air dielectric cable 
Arnold Engineering Co.—Magnetic materials 
Assembly Products, Ine—Meter-relays 
Astron Corp.—Capacitors
Audio Devices, lac.—Magnetic tape
Audio Development Co—Transformers A chokes 
Avery Adhesive Label Corp,—Pressure-sensitive labels 

Bardwell A McAlister, Inc.—TV spots 
Bendix Aviation Corp., Scintilla Div.—Connectors 
Berndt-Bach, Inc.—Kinescope recording ramsra 
Bird Electronic Corp.—R-F wattmeter 
Dlaw-Km.x Co—Antenna towers 
Bodnar Industries, Inc.—Plastic Lighting plates 
Bomac Laboratories. Inc.—Reference cavities 
Bourns Laboratories—Subminiature potentiometers 
Bradley Laboratories. Inc.—Selenium rectifiers 

Burnell A Co., Ine.—Filter networks, toroids 
Burroughs Corp.—Pulse equipment 
llusaman Manufacturing Co.—Fuse« 
Camera Equipment Ce.—TV tripods, dollies 
Csrgo Packers, Inc.—Shock-proof packaging 
Ceco Distributing Corp.—All-directional dolly 
Chatham Electronics Corp.—Special-purpose tubes 
Chicago Telephone Supply Corp.—Variable resistors 
Cinch Manufacturing Cerp.—Miniaturised connectors
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PRODUCT INFORMATION?
If that is what you need, use the cards 
below fo get it quickly, through . . . . TELETFCH

t Hicrtc . c • custatfs

Listings continued from preceding page

191

192 
193 
194 
195 
19« 
197 
198 
199 
20« 
291
293 
203
204 
295 
20« 
2*7
208 
209
21* 
211 
212 
213 
214 
215 
21« 
217
212A 
213A 
214A 
215A 
21«A 
217A 
218 
219 
22« 
221 
222 
223 
224 
225 
22« 
228 
239 
229 
23« 
231 
232 
212 
214 
215 
23« 
217

MAIL

Industrial Hardware Mfr. Ce., Inc.,—Sockets, terminal strips, anode 
connectors

Industrial Test Equipment Ce.—Power oscillator
International Reeiatance Co.—Wire wound resistors
Jennings Radio Mfr. Corp.—Vacuum capacitors
Johnson Co., E. F.—Pilot lights
Johnson Co., E. F.—Tip jacks
Jones Dir.. H. B., Cinch Mfr. Corp.—Plugs & Sockets
Kahle Enrineerinr Co.—Manufacturing equipment
Kay Electric Co.—Test Instrumenta
Kay-Lab., Inc.—TV-telephone intercom
Kellogg Switchboard A Supply Co.—Magnetic impulse counter
Kenyon Transformer Co.—Transformers
Kester Solder Co.—Solder
Keystone Products Co.—Custom transformers
Kierulff Electronics Inc.—Electronic components A equipment 
Kings Electronics Co., Inc.—Connectors 
Klein A Sons, Mathias—Pliers for electronics
Knights Ce., James—Crystab
Langevin Manufacturing Corp.—Transformers 
Lee Laboratories—Glass R. F. components 
Leland Co., G. H.—Rotary solenoids
Librascope, Inc.—X-Y plotter & recorder
Mallory & Co., Inc., P. R.—Capacitors
May Engineering Co.—Delay line
Measurementa Corp.—Test equipment
Melpar, Inc.—Engineering personnel
Microdot Div., Felts Corp.—Coax connectors
Midland Manufacturing Co.—Crystab for color TV 
Miller Co., J. W.—Miniature I.F. transformer 
Mitchell Industrie«—Solder iron 
Moseley Co., F. L.—Graphic recorder
Mycalex Corp, of America—Printed circuit tube sockets
National Co.—Popular dials A knobs
National Vulcanised Fibre Co.—Laminated plastic products
Neeley Enterprises—Engineering
N.R.K. Mfg. A Engineering Co.—Microwave assemblies
Ohmite Manufacturing Co.—Encapsulated resistors
Onan A Sons, D. W.—5KW engine-generator
Panoramic Radio Products, Inc.—Spectrum analyzers
Phalo Plastics Corp.—Microphone cables, power supply cords 

Phaostron Co.—Panel instrumenta
Phelps Dodge Copper Products Corp.—Coaxial cable

Philco Corp.—TV remote pickup equipment
Radio Corporation of America—TV broadcast manual
Phillips Control Corp.—Relays
Polarad Electronics Corp.—Microwave signal generators
Polytechnic Research A Development Co.—Microwave test components 

Ponder & Beat—TV lenses
Precbion Paper Tube Co.—Coil bobbins 
Presto Recording Corp.—Recording disc« 
Prodelin Inc.—Coaxial transmission lines, towers 
Pyramid Electric Co.—MIL capacitors
Radio Corporation of America—UHF, color TV tubes
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238
239
240
241
143
243
244
245

24« 
247 
248
249 
25«
251
252 
333
254
255 
256
257 
258
259 
260
Iti 
262 
263 
264 
265
266 
267
268 
268A 
269 
27«
271 
272
273
274
275 
27«
277

278
279
289
281 
in
283
284
285 
286A
287
288

Radio Corporation of America—Deflection yokes, flybacks
Radio Corporation of America—TV broadcast manual 
Radio Materiab Corp.—Disc capacitors 
Raypar Inc.—Transformers for printed circuits 
Raytheon Manufacturing Co.—Microwave for color TV 
Reeves Hoffman Corp.—Crystab 
Rust Industrial Co., Ine—Remote control system 
Sampson Chemical A Pigment Corp.—Free handbook of radioactr • 

materiab
Sarkea Tarzian Inc.—Selenium rectifiers
Shallcross Manufacturing Co.—Wheatstone bridges
Shallcross Manufacturing Co.—Encapsulated resistors 
Shure Brothers, Ine.—Broadcast microphone 
Sigma Instruments, Inc—Relays 
Solar Manufacturing Co.—Capacitors 
Specific Products Co.—Changeable chassis 
Spragne Electric Co.—Precbion resbtors 
Sprague Electric Co.—Ceramic capacitors 
Stainless, Inc.—Broadcast towers 
Standard Piezo Co.—Crystab 
Stoddart Aircraft Radio Co.—R-F measuring equipment 
Stone Paper Tube Co.—Paper tubing 
Stupakoff Ceramic A Manufacturing Co.—Glass-to-metal seal* 
Switchcraft, Inc.—Switches, jacks 
Sylvania Electric Products, Inc.—Planar triodes 
Sylvania Electric Products, Inc.—Sockets 
Synthane Corp.—Laminated plastics 
Technology Instrument Corp.—Video phase meter 
Telechrome Inc.—Video test equipment 
Tel-Rad Mfg. Co.—Deflection yokes 
Tempel Manufacturing Co.—Magnetic steel laminations 
Texas Instalments Inc.—Semiconductors 
Thomson Engineering Service—Sales engineering 
Tinnerman Products, Ine.—Metal fastenings 
Transicoil Corp.—Servo components 
Transradio Ltd.—Coaxial cable 
Triad Transformer Corp.—Transformers
Truscon Steel Div., Republic Steel Corp.—Antenna towers 
Tung-Sol Electric Ine.—TV receiving tubes 
U. M. A F. Manufacturing Corp.—Expandable chassis 
Ungar Electric Tools Inc.—Soldering Irons
Union Switch A Signal Div., Westinghouse Air Brake Co.—Railr ai 

signaling systems
United-Carr Fastener Corp.—Electrical assemblies 
U. 8. Engineering Co.—Printed circuits 
University Loudspeakers—Loudspeaker 
Varflex Corp.—Insulating tubing A sleeving 
Victoreen Instrument Co.—VSWR instrumentation system 
Walkirt Co.—Delay multivibrator 
Weckesser Co.—Plastic cable clips 
Welch Mfg. Co., W. M.—Vacuum pump
White Dental Mfg. Co. S. S.—Crystal manufacturing equipment 
Wiedemann Machine Ce.—Color TV ehassb 
Zoomar Corp.—Special purpose lenses for TV
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omac
REFERENCE CAVITIES

Bomac has developed a line of high-precision 
Reference Cavities covering six different frequencies. 
Essentially, Bomac cavities are fixed - frequency, 
vacuum-sealed, transmission-type tubes. They are 
used primarily as frequency determining references, 
and frequency stabilizers in radar beacon applications. 
The performance and stability of Bomac Reference 
Cavities over a wide range of temperatures is far 
superior to many other commercial cavities. Stability 
of the resonant frequency is maintained under severe 
conditions of shock and vibration by a unique cushion
ing arrangement that prevents excessive movement of 
the tube within the block.

CAVITIES FOR OTHER FREQUENCIES

1022 — 9250 me 6040 —9308 r. .
1Q24—93.10 mc 604 1 —93 12 me
5846 —9280 me

CHARACTERISTICS ANO RATINGS OF 1023 RESONANT CAVITY

RESONANT FREQUENCY (mc) 9280 ± 0.5 mc
VIBRATION 10 G’s ± 0.1 mc
SHOCK 50 G’s ± 0.1 mc
AVERAGE Q 2100
INSERTION LOSS
TEMPERATURE COMPENSATION

4.0 db 6.0 db

Room Temp, to 100 C 4- 0.3 mc
Room Temp, to 0 C dt 0.3 mc
Room Temp, to -55 C 

ATMOSPHERIC PRESSURE
rt 1.0 me

To 45 psi (abs.) ± 0.15 mc
To 5 in. hg. (abs.) 4 0.15 mc

ALTITUDE RATING 50,000 tt. (mai.)

MATCHED CAVITIES — For special applications, matched 
cavities are now available. We invite your inquiries 
regarding special applications for our reference 
cavities.

We invite your in
quiries regarding
■ ENGINEERING
■ DEVELOPMENT
■ PRODUCTION

J^omac Jlaboralories, Snc

BEVERLY, MASSACHUSETTS

GAS SWITCHING TUBES DIGOES HYDROGEN THYRATRONS DUPLEXERS MAGNETRONS 
MODULATORS

Catalog on request 
Write (on your com
pany letterhead) 
Dept T-8 BOMAC 
Laboratories, Inc 
Beverly. Mass.



RADIO CORPORATION of AMERICA

(EAST)
Humboldt 5-3900.
415 S. Fifth Street, 
Harrison, N. J.

(MIDWEST)
Whitehall 4-2900.
589 E. Illinois Street, 
Chicago 11, Hl.

(WEST)
Madison 9-3671.
420 S. San Pedro Street.
Los Angeles 13, Cal.

Year after year, most of the successful TV receiver 
designs use deflection components made by RCA.

RCA deflection yokes and flyback transformers are first 
choice among leading circuit designers today because their 
outstanding quality and performance have been proved by 
satisfactory service in millions of receivers since they first made 
history in the famous “630” chassis.

The fact is, more yokes and flybacks produced by RCA are 
in use now than any other make. You’ll consistently find them 
in the industry’s “best-sellers”.

For information on the latest RCA yokes and flybacks 
contact your RCA representative at the nearest district office.
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	“Stacked Tubes” in Production

	Radically new design permits elements to be assembled on top of each other on jig and riveted in single operation to facilitate automatic production. Excellent reliability under extreme temperature and vibration conditions


	Plant Noise Surveillance

	Monitoring system for jet aircraft plants guards against personnel injury and community disturbance from high engine noise level
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	locked Oscillators for Test Equipment
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	Determining Capacitor Leakage

	The performance of precision equipment can
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	consider these characteristics. Tests on com

	mon capacitors yield valuable design data


	Magnetic Recording

	A review of the methods presently available for magnetic recording of audio, in strumentation and digital data. Magnetic tape is seen most serious limiting factor.
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	DIRECT RECORDING
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	One of

	when space is at a premium »
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	We are fully equipped to maintain all our towers

	NOW
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	CRYSTALS

	SEE US AT WESCON!

	BOOTH 212, Western Electronics Show and Convention, August 25-26-27, Pan-Pacific Auditorium, Los Angeles.

	MANUFACTURING

	3155 Fiberglas Road Kansas City, Kansas


	West Coast Societies

	of all the ways ADLAKE Mercury Relays can save money in your business!

	FOR COMPLETE INFORMATION
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	automatic . . .
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	Capacitor Leakage

	UNIDIRECTIONAL MICROPHONE
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	Compare these features ...
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	me.

	New replacement guide available at your distributor's.


	ARE YOU READY FOR

	Newest Fairchild Turntable gives exact timing at all 3 speeds

	RETMA AWARDS



	Antenna Coupler

	Antenna Coupler

	Carrier System

	Carrier System

	VISIT US AT BOOTH 803-804 WESCON SHOW

	Contact your local jobber. For a sample model chassis write direct...
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	SUPER 1200' CAMERA with TeleVision-Transcription

	TV-T" Shutter...

	Plant Noise

	ft's as simple as this -


	Plant noise

	Kenvon

	Meet All Government and Commercial Requirements Inquiries Invited
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	TRANSFORMER CO., INC.
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	Locked Oscillators
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