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Using Ceramic Capacitors?

Specify RMC D IS C AP S

Heavy-Duty

Temperature Compensating

AMC) These DISCAPS meet all elec- RMC Type B “Heavy-Duty”
Zs;g-' trical specifications of the DISCAPS are designed for all RMC
RTMA standard REC-107-A. by-pass or filtering applications 005

|

Small size, lower self inductance
and greater dielectric strength
adapt them for VHF and UHF
applications. Type C DISCAPS
are rated at 1000 working volts
providing a high safety factor.
Available in six sizes in all re-
quired capacities and tempera-

and meet or exceed the RTMA
REC-107-A specifications for
type Z5Z ceramic capacitors.
Rated at 1000 V.D.C.W., Type
B DISCAPS cost no more than
lighter constructed units. Avail-
able in standard capacities be-
tween 470 MMF and 40,000

ture coefficients. MMF.

Tyne it Wodg loe
Type JL DISCAPS afford ex- A\ //
ceptional stability over an ex- The exclusive wedge design of
tended temperature range. They RMC the leads on these DISCAPS
are especially engineered for 5000 leck them in place on printed

applications requiring a mini-
mum capacity change as tem-
perature varies between —60°C
and +110°C. The maximum
capacity change between these
extremes is only +7.59% of
capacity at 25°C.

circuit assemblies prior t¢ the
soldering operation. ““Wedg-
Loc¢”” DISCAPS are available in
capacities between 2 MMF and
20,000 MMF in TC, by-pass
and stable capacity types. Sug-
gested hole size is an .062 square.

High Voltage

Special high voltage DISCAPS
are available in a wide range of

RMC Plug-in DISCAPS will
speed up production time in

RMC capacities for color television and printed circuit operations. Leads
4Ky other electronic applications. are constructed of No. 20 tinned 'gggc
180 RMC DISCAPS for deflection copper (032 diameter) and are  \ E
yvokes insure the voltage safety available up to 114" in length.
factor required in this applica- Manufactured in TC, by-pass
tion. They are available in all and stable capacity types, Plug-
capacities between 5 MMF and in DISCAPS have all the elec-
330 MMF. trical and mechanical features of
standard DISCAPS.
| Write today on your company letterhead for expert engineering heip
on any capacitor problem.
C?RS:;TC RADIO MATERIALS CORPORATION
CAPACITORS GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Iil.
- FACTORIES AT CHICAGO, iLL. AND ATTICA, IND.

Two RMC Plants Devoted Exclusively to Ceramic Capacitors
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TELE-TECH

& Electronic Industries

JANUARY, 1956

FRONT COVER: INTRODUCING TELE-TECH'S INTERNATIONAL ELECTRONIC SOURCES, o new reader service.
The leading page of this new sectian which starts in this issue and appears monthly hereafter, is highlighted
against a United Nations background as being symbolic of international cooperation. In ELECTRONIC SOURCES
tha reader will find catalogued abstracts of the most important electronic engineering data published through-
out the world. Airmail service from each of the publishers assures that only the very latest issues of foreign
engineering journals are abstracted each month. The section starts on page 73.

MONTHLY NEWS ROUND-UP

As We GoToPress ...................... 50060 0600006005 13
Coming Events . .........coveiveonneeeeenneeenen. P & |
Electronic Industries News Briefs . ... .............. OE B aa B . 24
New Tech Data for Engineers ....................... 500000 A
Washington News Letter . ..........c.vveienrnnnnn. vieeee. 80

Editorials: What's Ahead for ’56! .................

Radarscope: Important Developments and Trends for
Radio, TV, and Electronic Research ... ... . 1

Heater-Cathode Leakage ................. The Advisory Group on Electron Tubes 56

....... BRaaanaann X

New Developments in Vacuum Relays ....................... H. C.Ross 58
Inertial Air Navigation Systems . ............. R R T T L I
Continuous Scanning Facsimile Transmitter ... ... G. M. Stamps ond M. Schonkler 62
Radar Speed Meters ... ... e eunens. oW, Johnson 64
Page from an Engineer’s Notebook ....................... D A Wolfthai 65
Low Power L-Band Signal Source ... .................v.... R F. Schwariz 66
Stabilizing Voltage Regulators .......... ... . it iinnnnna. 67
} 1955-1956 Statistics of the Radio-TV-Electronic Industries .............. 68 ‘
The Hushed Transistor Amplifier, Part Il ... ..... W. K. Volkers and N. E. Pedersen 70
Cues for Broadcasters . .. .. ... ... .. c.iireiiiiiensnrascsneenanana. 84

New Electronic Equipment:

New Test Equipment . ................ 82 New Technical Products . . . .. e 92
New Avionic Products . ............... 88 New Electronic Components ......... .. 94
New Plant & Lab Equipment ........... 86 New Broadcast Equipment . .. ... ...... . 90

DEPARTMENTS

Tele=Tips . ........c.ciiue... 30 Books .............c0000ie.. 48 Industry News ...... e e 128
Personals . ............0.000... 106 News of Manufacturer's Reps .... 124

TELE-TECH & ELECTRONIC INDUSTRIES, Jonuary 1956, Yol. 15, No. 1. Published monthly by Caldwell-Clements, Inc. Publishers also of MART and TECHNICIAN.
Publication Office, Emmetr 5t Bristol, Conn. Editoriol, odverlising and executive offices, 4B0 Lexinglon Avenve_ New York 17. Telephone Ploza 9.-7880.
M. Clements, President; M. H. Newton, Assistant to President; John J. Barghi, Vice President ond TYreasurer; M. B. Clemen's, Secrelary. Accepted os controlled
circulation publication at Bristol, Conn. Additional occeplance at New York, N. Y. 75¢ o copy. Subscription Rates: United States and U. S. Possessions: | yeor
$5.00; 2 years $8.00: 3 years $10.00. Conado: 1| year $7.00: 2 years $11.00; 3 yeors $14.00. All other countries: | yeor $10.00; 2 years $16.00. Please
give title, position ond company connections when subscribing. Copyright 1955 by Caldwell.Clements, Inc. Title Reg. U. 5. pot. OF. Reproduction or re-
printing prohibited except by written outhorization. Printed in U.5.A. by Mildreth Press, Inc., Bristol, Conn.

VELE-TECH & ELECTRONIC INDUSTRIES * January 1956 ]
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Another Gates “Hi-Watter” Exclusive!

Packaged broadcast equipment is one of the reasons Gates
leads al! others in the sale of radio broadcast equipment.
Here is the newest— packaged complete transcription equip-
ment. Starting with the new, direct shift, 3-speed mechanism,
Gates engineers added a new 3-stage preamplifier with self<
contained power supply, variable equalizer, transcription arm,
dual pickup cartridge and dual styli. All of this is inbuilt right
on the chassis—ready to do a top quality professional job
- . in America’s radio and television broadcasting stations, —
Rugged construction, direct speed .
" shifs, precision machining and AnOthEr Gqfes GXCIUSIVev

complete eliminalion of spring

g
b
Y
/9 jemaicn_andjgieviy[contiolisd Us: Model CB-210 complete’ chassis including pickup, dual cartridge

> i | hy th G tran- o o e e .
j :‘:?;“:nw,u’m:n;|:': 9:::; i0 with sapphire styli*, preamplifier, power supply and variable
‘ " broadeasting stations ot a cusrent equalizer ... e . $27 5,00
— rate of over 100 per month. *Add $26.37 where dual diomond siyli desired.
Model CAB6 floor cabinet (not illustrated) ... .. ... ... . $90,00

GATES RADIO COMPANY cuncr. we.u s a

Manufacturing Engineers Since 1922

Housion, 2700 Polk Avenue Waothington, D. C.. Warner Bidg Aflanta. 13th & Spring Sis
MNew Yok, 51 Eayr 42nd Sweer Los Angeles. 7501 Sunser Bivd. Montreol. Conadian Morcon: Co
New York, International Div.. 13 East a0fh St

2 Far preduct infermation, vyse inquiry card on last poge. TELE-TECH & ELECTRONIC INDUSTRIES * January 1956
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Cost-Cutting Chain Reaction
Triggered by SPEED CLIP'!

Savings for the parts supplier, the television manufacturer and the
ultimate user! That’s the triple play that begins every time Centralab, divi-
sion of Globe Union. Inc., Milwaukee, Wis., assembles a “Snap-Tite” tele-
vision control. Here’s why: There’s a job-engineered Tinnerman Speep CLIP
in every control assembly.

A simple two-at-a-time hand operation speeds assembly of controls to
chassis for an amazing 73 per cent savings in time. No special skills or tools
are required. Spring steel fingers of the SrEED CLIP snap past the panel as
inserted . . . hold the controls firmly in place and automatically spaced away
from the chassis. Removal for service is simply a matter of pinching the
spring fingers inward and slipping the control free.

Another example of Tinnerman fastening know-how, this part is just one
of more than 8,000 SrEEp Nut brand fasteners designed to make standard
or complex attachments. Spexp NuTs can bring savings to you, too. See your
Tinnerman representative soon and write for your copy of “SpEEp NuT
Savings Stories”.

TINNERMAN PRODUCTS, INC. « BOX 6688, DEPT. 12, CLEVELAND 1, OHIO

Canada: Dominion Fasteners, Limited, Hamilton, Ontario, Great Britain: Simmonds Aero-

cessories, Limited, Treforest, Wales. Frence: Aerocessoires Simmonds. S. A., 7 rue Henri
Barbusse, Levallois (Scine}. Germany: Hans Sickinger GmbH “*MECANQ’", Lemgo-i-Lippe.

rinnesman Sbeed Muld
FASTEST THING IN FASTENINGS

www americanradiohistorvy com
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Snecial Sveep Cuip gives desks
extra model flexibility and saves

o e

-

1

. e

. [T -
Adjustable awning assembled in
63% less time with special
Sreep Nuts.

SrEep NUTS lower assembly
costs 40% on casement-window
air conditioner.

Fer product Infermation, use Inguiry card on last page.
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PRECISION MECHANICS, OPTICAL DEVICES, CERAMICS

ELECTRICAL EQUIPMENT and COMPONENTS

HYDRAULICS, LIQUIDS PROCESSING, HEAT EXCHANGE

Studio, Theotre, Educotionol, Business. Industrial

INSTRUMENTS, SERYOS, CONTROLS

Hypdraulic, Prevmetic, Magnetic, Electronic

AIRCRAFT ond MISSILE GUIDANCE, CONTROL, SIMULATION

AUTOMATIC COMPUTERS and COMPONENTS

@ Manufocturing

BUILDING
BLOCKS

technology

® Manifacturing, product development and research

RADAR, MICROWAYE, ULTRASONICS

Monufacturing and product development O®® rilot { ing, product devel and resesrch
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MOTION PICTURE and AUDIO EQUIPMENT

NUCLEAR POWER COMPONENTS and CONTROLS

SYSTEMS ENGINEERING

Aergnavtical, Naval, Industrial

THE GPE
PRODUCING
COMPANIES

KEARFOTT COMPANY, INC,

CORPORATION

INTERNATIONAL PROJECTOR

DIVISION

BLUDWORTH MARINE

GENERAL PRECISICN
LABORATORY INCORPORATED

THE GRISCOM-RUSSELL

COMPANY
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One af o series relling
how the praducing camponies of
General Precision Equipmant Corporation
are contribuling ta America's progress.

advanced technigues & resources

The producing companies of General Precision Equipment Corporation are
engaged in the development, production and sale of advanced technological prod-
ucts. Each of these companies specializes in particular areas of advanced com-
petence and possesses highly developed techniques and resources in its particular
field or fields. These are the building blocks of GPE Coordinated Preeision Tech-
nology, through which GPE serves more than a dozen important industries.

The chart at the left shows the areas in which each GPE Producing Company
works. But it camnot show the high degree of specialization and the important
position each GPE Company occupies in its ficld or fields.

. . . Take TELEVISION, for instance, and the work of

General Precision Laboratory Incorporated, the GPE leader in
the field. GPL’s research, development and manufacturing activi-
ties in TV are concerned with quality equipment for theatre, studio, business,
industrial, institutional and military TV and do not relate to the home TV field.

{] GPL equipment was used for all video recording of the Coronation, both U, S,
and Canadian. It is used by 90% of the studios equipped for video recording.

 The first appearance of a President on closed-circuit TV—President Eisenhower
speaking from the White Ilouse to distinguished guests at the dedication of the
Ford Research Center in Dearborn—was projected on GPL theatre equipment,
producing fine quality pictures up to 63 feet wide.

g The same large-screen GPL equipment, and high quality, portable, intermediate
size projection equipment newly developed by GPL, enabled guests assembled in
several separate ballrooms of the Waldorf-Astoria to see and hear the Queen
Mother at two New York dinners last Fall; made possible the historic 53-city TV
hook-up which was a feature of GM'’s fifty-millionth car celebration. Both these
types of GPL projection equipment also played key roles in the nationwide “heart-
video-clinic’—the largest meeting of its kind ever held—attended by over 20,000
specialists in 35 cities. This GPL equipment is rapidly making closed-circuit TV a
practical, everyday business and institutional meeting medium. .

¢ New uses are developing steadily for ii-TV, GPL’s highly cfficient industrial and
institutional closed-circuit TV system: to speed service, eliminate congestion,
supervise and instruct; to control and speed train make-up and freight car loadings;
to monitor and improve manufacturing processes; to view hazardous operations;
for surveillance and security.

{ Many broadcast studios, including New York network stations, are exclusively
equipped with GPL cameras and control cquipment.

GPL is a leader in military TV with its special and exacting requirements for
airborne, shipboard and under-water uses and is also at work on color TV.
A color film camera chain of high quality, for studio use, and additional color
equipment are in production.

A broad description of the work of GPL and the other GPE Companies is
contained in the GPE brochure, “Serving Industry Through Coordinated Precision
Technology.” For a copy, or other information, address:

The ii-TY Cameraq; for industrial and
institutional use. Produces useful pictures
under conditions of poor light; feeds any TV
receiver or monitor; unique packaging
permits placement in ordinarily inaccessible
areas; unitized construction with

plug-in component chassis minimizes
maintenance requirements.

GPL TV Projector,
with alternate optical
systems; for audiences
ranging from several
hundred to thousands.
Does not require
skilled operator,
Easily transported;
set up in matter of
minuvtes. Completely
self-contained.

Remote Control TV Camerg;
for broadcast and industrial
use. Pre-set control permits
memory of 6 different shots.
Mounted on servo-operated
pedestal, provides complete
remote control of lens
selection, iris, pan and Hlt.
Highly useful for observing
dangerous phenomena;
permits broadcasting
without use af camera man.

General Precision Equipment Lorporation

92 GOLD STREET, NEW YORK 38, NEW YORK

TELE-TECH & ELECTRONIC INDUSTRIES ¢ January 1956 For product information, use inquiry card on last page. 5
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of the tough, shock-proof |
construction of the TELE-TECH
SHURE Concert-Line & Electronic Industries
Model*333""Microphone

M. CLEMENTS DR. O. H. CALDWELL
Publisher Editorial Consultant
BERNARD F. OSBAHR DR. A. F. MURRAY

Editor Contributing Editor

CREIGHTON M. MARCOTT  A. J. FORMAN
Associate Editor Cantributing Editor
JULES STEINBERC J. H. BATTISON
Assistant Editor Contributing Editor
B. V. SPINETTA, Direciory Editor
CHARLES F. DREYER, Art Editor
R. C. DAVIES, Washington News Editor
STANLEY GERSTIN, Centributing Editor

BUSINESS DEPARTMENT

HOWARD A. REED, Vice Presiden? &
General Sales Manager
JOSEPH DRUCKER, Soles Manager
CHARLES S. ROEVER, Disirict Monager
PAUL J. CARNESE, Sales Promotion Manager
N. McALLISTER, Asst. Business Manager
CECILIA KAVANAUGH, Advg. Records
MARTHA USDIN, Production Manager
480 Lexington Ave., New York 17, N.Y.
Telephone PLaza $-7880

GEOQRGE FELT, District Monager
201 N. Wells St., Chicago 4, ll.
Telephone RAndolph 6-9225

CHRIS DUNKLE & ASSOCIATES
Califernia Representalives
3257 W. éth Street, Los Angeles 5, Calif.

THE HAMMER TEST! Telephone DUnkirk 7-614%
With the Mode!l '*333" used os hammer, seven 3077 Turk St., San Francisco 18, Calif.
nails were driven into a 2" x 4” hardwood Telephone EXbrook 2-0377
block— without affecting the performance of ELMER DALTCN, Circulation Manager
this rugged microphone. A. H. POND, Controller
Here's proof that the Shure “333”
can take punishment. This compact, Membe
beautifully designed, unidirectional BPA

microphone will take the most severe

abuse that can be encountered in TELE-TECH'S
broadcasting operations—and MARKET
still operate perfectly. o e e %
P PeiECy AT A GLANCE /7
There has been no compromise with MANUFACTURING
the highest quality standards of [ Suigmefer Favip sziele a N
Broadeasting and TV studios to 231.,':;;. Q-3 00 efelefefele
bring you this amazing ruggedness. Eomponars aoog ONOODG
The Model ““333” has a smooth, T AONNDoOOAnONO0
peak-free response—producticn e B aaoaEaaaaNaa
uniformity guaranteed to plus or o STefetels DOOGOo
minus 24 db—from 30 to 15,000 T goOOnnOUNOONDD
c.p.s. The patented Shure todio Eguipment Hepepel D Baas
“Uniphase” acoustic system and et Dautemart 4t D anno
the ultra-cardioid polar pattern [T Rodie Rodar s Tl
result in a 73%, reduction in random Xmjssipn Lines rirlein e RRE ]
noise energy pickup—important AN EVEN MORE DESTRUCTIVE TEST! OPERATION 1
features for both remote The identical microphone, mounted on a floor % i et
and studieinnsel stond, was crashed onto the bare floor. This Consulting Engrs. EENOONE ONEOE
was done six times—still no noticeable change Tecarding A3 T Ie
in the performance of the "*333""! o e il

Chart shows how TELE-TECH’s
27,000 circulation is concentrated
among top-level engineers in the

o electronic industry’s principel buy-
ég m %\ ing power groups.

THE ELECTRONIC INDUSTRIES
DIRECTORY

SHURE BROTHERS, INC. - 225 W.HURON ST. « CHICAGO 10, ILLINOIS | e K A L

6 For product information, use inquiry card on last poge. TELE-TECH & ELECTRONIC INDUSTRIES °* Janvary 1956

www americanradiohistorvy com


www.americanradiohistory.com

Making Electrical Connections Under Pressure

by Andy Wyzenbeek, Chief Engineer

Fusite Hermetic Terminals with new V-24 glass use the principles
of both fusion and compression between the metal and glass to
assure a rugged air tight electrical connection.

Where great pressures are involved either internally or exter-
nally the limiting factor is often solder or other method of sealing
rather than the junction of materials on the terminal itself.

The same is true of Fusite Terminals in applications subject
to extreme vibrations, or mechanical or thermal shock.

Where one or more of these conditions exist, Fusite threaded
bushing terminals have proved themselves capable of withstanding
great punishment. The threaded mechanical seal together with
soft solder, suitable gasket or epoxy resin extends the capacity of B .
the connection and brings it more nearly to the high limits engi- Threadedw?:uhsz:sgk: i
neered into the Fusite Terminal itself.

Each of the three illustrated terminals are available in five
different electrode treatments and come with standard threads as
shown. In addition, for extreme pressure conditions, these terminals
are made with tapered pipe plug threads.

We were gratified and a little bit alarmed by a letter of inquiry
received recently from a new user of a Fusite pipe plug terminal.

““Thank you for the samples of your terminal and drawings of
1/8 pipe plug. We tested several of these units to 29,500 PSI at 212°
and they did not fail. We are curious as to how much higher pres-
sure they will stand.”

We had to plead ignorance as to maximum pressure possi-
bilities, but if you would like to test them in your own application,
samples are yours for the asking.

Write FUSITE, Dept. U-1, 6026 Fernview Avenue, Cincinnati 13, Ohio

Pipe Plug Terminal

& —
K Jr ~i:‘
104 T8 Series 105 TB Series tm,
; : 8-32 Thread %" Hex Head 14-28 Thread % " Hex Head 109 TB Series
v TER HIHAI.S > Y5-24 Thread 2" Hex Head
™ PROTECT PRODUCT | F u s I T E -
¥ . PERFORMANCE /™ - = ”
¢ v THE . CORPORATION
¥ & A
AR ME .
6026 FERNVIEW AVE., CINCINNATI 13, OHIO
TELE-TECH & ELECTRONIC INDUSTRIES * Jonuary 1956 For product informatien, use inquiry card on last poge. 7
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) ENGINEER’S EXPERI]@NIAL\KIT.’

o
\AT YOUR FlNGE_'Rt(TIPs :
10 ASSORTED PISTON
£ GAPACITORS TO HELP SOLVE
YOUR DESIGN PROBLEMS

/)

‘i y
FOR THE EXBERIMENTER
AND DESIGNER IN

i

RADAR
RADIO
TELEVISION
COMMUNICATIONS
' MICROWAVE
TRANSMISSION

@ﬂ’ AUTOMATION
il IT GUIDED MISSILES
TAL _. NUCLEAR PHYSICS

N

IT'S THE ELECTRONIC ENGINEER’S
BEST FRIEND!

Here are 10 different, precision quartz
NO. PK1 O and glass dielectric JFD Variable Trimmer

THIS KIT CONTAINS THE FOLLOWING 10 JFD PISTON CAPA- Piston Capacitors to speed your research

CITORS WITH THE CHARACTERISTICS INDICATED BELOW. and experimentation—complete with :
. electrical characteristics charted in

mo AT SRR ST ow om jomeme R
o=y Matched temperature coefficients to
:5 Sto5 [—55°10 4-200° AP%’C’X' 1800 (;‘l":e:z Y — 28 meet a wide number of requirements. ..
: incremental adjustment of capacity for
(o} B | 1 to 10 | —55° to +200° Ap%rox. 1800 gz:e:z Va—28 highly critical tuning... plus a new
' —— Fused differential type ideal for oscillator and
C12 10 to 20 | —55° to 4-200° 0 1200 | ootz | ¥4 —28 discriminator network applications.
$1G | 5108 | _55°to4125° | 45050 | 600 | GLASS | %—28 4ll oused inla anglsgme: fel.linedy
3G | 7108 | —55°t0 +125° | +500 =1C0 | 600 | GLASS | % — 28 dust-proof styrene container. Better
CaG Tto 18 | —55°to +125° | +500 =100 | 700 | GLASS | % —32 order yours today.
C8G | 1108* | —55°10+125° | +50=+50 | 700 | GLASS | ¥s—28 34
€116 | .7t0 12 | —55°10 1125° | 45050 | 700 | GLASS | Vi — 28 ELECTRONICS CORP.
t136 1to 10 | —55°40 -1 ¥25° | 4400 +1C0 | é25 | GLASS | % — 28 S 1462 — 62 STREET
£30G 14030 | —55°10+125° | 4100 +50 | 600 | GLASS | % —28 Since 1929 BROOKLYN, N. Y.
omplete physical and electrical data see-Engineering Bulletins. ee Go Forward WithJFD Engineering 25
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RHEOSTATS

ORMITE
RESISTORS

Ohmite “Brown Devil” Resistors have been carefully
designed to provide balanced thermal expansion. All
parts—core, resistance wire, vitreous enamel coating, and
terminal band—have a thermal expansion that has heen
carefully matched. Consequently, Ohmite “Brown Devil”
Resistors expand and contract as a unit. This climinates
~cracking of the cnamel, keeps terminals firmly anchored,
and prevents the entrance of moisture.

THE RESULT: Yon are assured high-quality resistors
that provide the utmost in dependability under the

toughest service. Specify Ohmite “Brown Devils” on your
next job.

/ég/f[yéZ‘M%OI l /\/\l ] .
OHMITE MANUFACTURING COMPANY, 3662 Howard Shecl, Skokis, Hlinois (Suburb of Chicmgo) ‘

RESISTORS ¢« RELAYS « TAP SWITCHES

PATENTED WELDED
TERMINALS

Ohmite welded terminals provide
o perfect and permanently stable
electrical connection that is un-
affected by vibration or high
temperature,

HIGH TEMPERATURE
STEATITE CORE

This strong, rugged, steatite core
has excellent electrical character-
istics, and a coefficient of thermal
expansion that matches the other
resistor materials.

EXCLUSIVE

HIGH TEMPERATURE
VITREOUS ENAMEL

This special-farmula enamel was
develaped by Ohmite after exten-
sive research. lts thermal expan-
sian is properly related to that of
the steatite core, terminal, and

resistance wire.
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Hughes-equipped T-29 “flying
laboratory’’ for systems evaluation.

Flight evaluation of advanced | interceptor electronic system uses unigque approach.

T-29
“INTERCEPTOR”

THE DEVELOPMENT OF AIRBORNE
ELECTRONIC SYSTEMS REQUIRES
THOROUGH FLIGHT EVALUATION OF
.BREADBOARD AND PROTOTYPE EQUIPMENT
PRIOR TO FINAL DESIGN. AT HUGHES.
SYSTEMS FOR INTERCEPTORS ARE FIRST
TESTED IN "FLYING LABORATORIES™ IN
WHICH THE EQUIPMENT IS READILY
ACCESSIBLE TO SYSTEMS TEST ENGINEERS.

i
1
1
1
1
i
|
|
1
|
|
1
|
1
|
|
1
1
1
I §
|
1
1
|
1
!
|
|
|

One interesting problem recently confront-
ing Hughes engineers was that of evaluating
the requirements imposed upon the pilot of
a high-speed one-man interceptor. This arose
in the development of a new integrated clec-
tronic system to control several phases of an
all-weather interceptor’s flight. Because of
the great importance of providing the pilot
with the optimum design and arrangement
of displays and controls, it became necessary
to determine accurately the pilot’s work load
during flight, and the human factors that
affect his ability to carry out his task.

The solution was to install a complete
mock-up of the actual interceptor cockpit in
a large T-2¢ aircraft in which a breadboard
model of the system was being tested. From
this cockpit a test pilot can simultaneously
operate the electronic system and fly the
T-29, performing all the functions of an in-
terceptor pilot. Systems test engineers and
psychologists analyze his problems and his
performance, and adapt the cockpit design
to the natural abilities of the human pilot.
The result will be a much better “fit” of pilot
and electronic system prior to final flight
testing in the tactical interceptor.

SYSTEMS ENGINEERS

Required are engineers with a basic interest
in the system concept, who have the ability
to develop new evaluation techniques and
conduct highly controlled tests. They should
be able to resolve complex circuitry prob-
lemns, and have sufficient resourcefulness and
follow-through to carry a difficult program
to its ultimate goal.

Convair F-102
all-weather interceptor,
Hughes-equipped.

Scientific Staff Relations

i
1
) !
I
1
| HUGHES .
1
|
i RESEARCH AND DEVELOPMENT LABORATORIES

Culver City, Los Angeles County, California

10 TELE-TECH & ELECTRONIC INDUSTRIES ° January 1956
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HUGHES

SILICON JUNCTION

DIODES

Dimensions are maximum fer standard
Hughes Silicon Junction Diodes.

0.105" MAX

[ t
LLJ!;‘

—
—

| 1

. —_ 0.265" MAX —mM8M—
> " y | 4
\_ 1%~ (APPROX.) _/

{1 INCH MINIMUM)

FEATU RE S—High temperature operation...extremely high

back resistance . . . very sharp back voltage breakdown . . . one-

. piece, fusion-sealed glass body . . . axial leads for easy mounting
High . . .subminiature size...exceptionally stable characteristics.

Sk
Temperature Operation TESTE D —AIl Hughes Silicon Junction Diodes are subjected

to rigorous testing procedures. Specific electrical characteristics
are measured and, when specified, special tests are also per-
formed.

CONSTRUCTION —Hughes Silicon Junction Diodes are
packaged in the famous fusion-sealed glass body, developed at
Hughes. This construction is impervious to moisture penetra-
tion —ensures electrical and mechanical stability, and freedom
from contamination.

o When high temperatures or high back resistance require-
Characteristics ments call for silicon, be sure to specify Hughes Silicon Junc-
tion Diodes. They are first of all —for RELIABILITY!

Diode glass body is coated with opaque black enamel, color-
coded on cathode end. Available now in nine types: HD600I,
HD6002, np6003, HD6005, HD6006, HD6007, HD6008, HD6009,
HD6011. Ask for descriptive Bulletin sp-4.

Extremely High
Back Resistance

Fxceptionally Stable

*Characteristics

rated at 25°C and

at 150°C.

Ambient operating range,
—80°C to 4-200°C.

S RO

j r r B L A
| |
Actual Size [E Ew ! HUGHES ! PRODUCTS DIVISION |
J L. J : __________________________ __] _________________ ._=
1
| .
| Aireraft Company, Los Angeles 45, Calif. New York  Chicago :
Los Angeles |
e e - .. . 4
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www americanradiohistorv com


www.americanradiohistory.com

A COMPLETE LINE OF DEPENDABLE ENCAPSULATED RESISTORS

mﬁv&‘, " o

PERMASEAL

PRECISION WIREWOUND RESISTORS FOR 85C AND 125C AMBIENTS

When you have applications requiring
accurate resistance values at 85C and
125C operating temperatures, in units
of truly small physical size—you’ll find
the resistor you want is one of the 46
standard Permaseal designs in tab and
axial lead styles.

They meet or exceed requirements
for all types of military and industrial
electronic apparatus and instruments.
They are “extra-protected” by a special
Sprague-developed plastic embedding
material that performs beyond the se-

vere humidity resistance specifications
of MIL-R-93A and Proposed MIL-R-
9444 (USAF).

Permaseal winding forms, resistance
wire and embedding material are
matched and integrated to assure long
term stability at rated wattage over the
operating temperature range.

These high-accuracy units are avail-
able in close resistance tolerances
downto=0.1%.They are carefully
and properly aged for high stabil-
ity by a special Sprague process.

FOR COMPLETE DATA
WRITE FOR COPY
OF SPRAGUE
ENGINEERING

6

BULLETIN NO. 122A

SPRAGUE ELECTRIC COMPANY -+ 233 MARSHALL ST. « NORTH ADAMS, MASS.

TELE-TECH & ELECTRONIC INDUSTRIES * Janvary 1956
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David T. Schultz Elected
President of Du Mont Labs

David T. Schultz, currently senior
vice-president and treasurer of Ray-
theon Mfg. Co., will succeed Dr.
Allen B. Du Mont on Jan. 3, 1956 as
president of Allen B. Du Mont Labs,
Inc.

The election of Mr. Schultz is a
step taken as part of a plan, voted
by stockholders in Oct., to separate

David T. Schuliz

broadcasting from manufacturing
operations, to change the corporate
and capital structure, and to re-
vitalize management.

Mr. Schultz comes to Du Mont
after more than 25 years with Ray-
theon, as a vice-pres., treasurer and
director.

Westinghouse Atomic Plant
Scheduled For Belgium

An 11,500 kw atomic power plant,
to provide electrical energy during
the Brussels World’s Fair in 1958,
will be the first completely privately
financed atomic electric power plant
in the world. The installation is a
joint venture of Westinghouse Elec-
tric Corp. and the Syndicat d’Etude
de I'Energie Nucleaire, an organiza-
tion of Belgian utilities and manu-
facturers formed to develop indus-
trial uses of atomic energy in that
country. Work on the project is al-
ready underway in both Belgium
and the U. S.

Fuel elements for the unit will be

fabricated by Westinghouse from
special material furnished by the
U. S. Atomic Energy Commission
under a separate agreement reached
between the AEC and Belgium. In
addition to the atomic power plant
itself, Westinghouse will furnish the
services of its own engineers and
scientists to insure that the plant is
placed in proper operation.

Table Top Computer
Announced by Litton

Production of the first of a series
of electronic digital computers of
typewriter size, capable of doing in
one hr. the mathematical computa-
tions of 50 men working for 1 yr.
with modern desk calculators, has
been announced by Litton Industries
of Beverly Hills, Calif.

Designated the Litton 20 the new
unit is a digital differential analyzer,
priced in the $10,000 range, for solv-
ing the complex differential equa-
tions found in the great majority of
scientific and engineering problems.

Plug-in components are used
throughout, and all flip-flops and
diodes can be tested in a few min-

Computer occupies 1 cu. ft. spate

utes. No transistors are used. A
small magnetic memory drum is
part of the equipment. Operating
controls are located on the front
panel, together with input keys and
CRT output display. Graph plotters,
curve followers, and automatic type
fill are available as optional acces-
sories. Power requirements are 300
w. at 110 v,

The machine was invented by
Floyd G. Steele, and engineered in
Litton labs under Project Head
John Connolly.

TELE-TECH & ELECTRONIC INDUSTRIES * January 1956
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New Mobile Radar
Developed By G-E

A high powered radar set, which
can be erected in less than 3 hrs.
by a crew of 30 men, has been built
for the Air Force by the General
Electric Co. under contract with
ARDC’s Rome Air Development
Center at Griffiss AFB. It has a ca-
pability of “seeing” aircraft at high
altitudes, and may be used for in-
terception purposes when coupled
with a height-finding radar of com-
parable range capability.

The new set, the AN/MPS-11i,
combines the highly desirable elec-
trical characteristics of a fixed set
with the advantages of extreme mo-

Assembly time is less than 3 hrs.

bility. It may be transported to the
field in nine trucks and two trailers
which comprise a self-supporting
radar system for tactical use. In-
cluded are shelters for the housing
of operational components as well as
operating personnel.

One of the features of the new
radar complex is the light-weight
reinforced plastic shelter 32-feet

" long which houses the radar opera-

tion equipment. The shelter consists
of arch-shaped interchangeable sec-
tions, each identical in design, and
may be erected by men equipped
with only ladders and wrenches. A
similar plastic shelter, only 18-feet
long, is used for radar maintenance
work.

)

MORE NEWS
on page 16
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Relay Headers Ready for Assembly

This newly developed Relay Header Assembly intro-
dueces a new high in simplified production techniques
by eliminating these costly steps: buyving or producing
square cover plates with studs attached; stamping the
hole in the cover plate for the hermetically sealed

header; attaching and shaping pigtails; soldering or

brazing the mounting bracket to the cover plate;
mounting the seal in the cover plate.

To the manufacturer, this means a profit increase . ..
to the engineer, a new horizon in design simplification
...to the purchasing agent, a reduction of orders placed
and attendant paper work . . . to production control, a
reduction of parts inventoried and stocked.

Whatever the problem in mechanical assemblies,
whether it be complex Relay Headers, Multi-Headers
specially shaped to fit enclosures or cans, or Color-
Coded Terminal Plates with studs attached—you’ll find
the most economical solution to your assembly problem
at HERMETIC.

Write for engineering assistance, data, prices and
vour FREE copy of “Encyclopedia Hermetica”—a handy,
desk-top reference guide.

Hermetic Seal Products Company

FIRST A ND

14 For product information, use inguiry cord on last page.

FOREMOST I N

33 South 6th Street, Newark 7, New Jersey

California Associate: Glass-Solder Engineering, Pasadena

MINIATURIZATION
VELE-TECH & ELECTRONIC INDUSTRIES * January 1936
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INDIANA
PERMANENT MAGNET

DESIGN INFORMATION

HOW TO MAGNETIZE
PERMANENT MAGNETS

FIG. | MAGNETIZER
MAGNET POLE PIECES
(Gaod) : — ""fl}

ASSEMN.Y

| ==
=

SO [

B
(Goed}

An assembly consisting of a bar-type
magnet and soft-steel pole pieces
should be placed with the magnet be-
tween the magnetizer pole pieces as
shown in Fig. 1-B. Positioning the as-
sembly as shown in Fig. 1-C will not
fully saturate the magnet.

“U” shaped magnets and assemblies
should be positioned as shown in Fig.
2, with the tapered ends of the mag-
netizer pole pieces used toward the
gap. A meter or separator assembly
would be placed on the magnetizer as
shown in Fig. 2-B.

Magnetizing permanent magnets aft-
er assembly into the product offers sev-
eral advantages. Higher field strengths
are obtainable. The magnetic field pro-
duced in a loudspeaker, for example,
using an Alnico V permanent magnet
that has been magnetized after assem-
bly, is about three times as great as the
field obtained when the same magnet is
magnetized before assembly.

The unmagnetized magnets are eas-
ier to handle and to assemble with
other parts of the assembly. There
is less contamination due to pick-up
of magnetic particles.

Magnetizing after assembly is also
advantageous in such applications as
watt hour meters, polarized relays, and
permanent magnet motors.

Using the Muagnetizer

Most commonly used magnets are
of simple bar or “U” shapes, which
may be magnetized with an electro-
magnetic magnetizer in the user’s plant.

Fig. 1-A shows how a bar magnet
should be positioned between the mag-
netizer’s pole pieces. The square ends
of the pole pieces are used toward the
gap. The space between the pole pieces
is adjusted so the magnet can be easily
inserted and removed. Normally, only
one to two seconds are required to fully
magnetize the magnet.

MAGNET

MAGNETIZER
POLE PIECES

-

1k
PR

When a “U” shaped magnet is tall or
larger than the generally accepted set-
ting of the magnetizer, the field pro-
duced at point “X” (see Fig. 2-C) may
not be sufficient to saturate the mag-
net. In this case there are two accept-
able methods of magnetization. One is
to place the magnet with its side ‘on the
pole pieces as shown in Fig. 2-D. This
allows the yoke of the magnet to be-
come magnetized. The magnet is then
raised to the position in Fig. 2-C and
again magnetized.

The other procedure is to stand the
magnet on the magnetizer pole pieces
with one or two steel blocks against
each of its legs as shown in Fig. 2-E.
The magnet (or assembly) is then
magnetized three times: first, with both
pairs of blocks in place; second, with

THE INDIANA STEEL PRODUCTS COMPANY

Valparaiso, Indiana

WORLD'S LARGEST MANUFACTURER OF PERMANENT MAGNETS

TELE-TECH & ELECTRONIC INDUSTRIES * Junuury.'l956
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published for industrial and consumer
product engineers and designers

blocks (a) removed; and third, with
blocks (b) also removed.

For a complete discussion of how to
magnetize permanent magnets by the
electro-magnetic method, write for a
copy of Applied Magnetics,Vol.2,No. 3.

Chesterfield?

Cigarette manufacturers invest a great
deal of time and money to bring you
the best smoke possible.

Chesterfield is no exception . . and
strangely enough, behind some of their
recent efforts is an Indiana Permanent
Magnet. You've probably read dozens
of ads which say, “Chesterfield . . made
the modern way . . with AccuRay.”

AccuRay is a machine, made by In-
dustrial Nucleonics Corp., that checks
and controls the making of Chester-
fields. One of the basic parts of this
machine is a contact meter-relay, man-
ufacturcd by Assembly Products, Inc,
And. the heart of this relay is an Indi-
ana Hyflux Alnico V magnet!

Report on Indox 1
Ceramic Permanent Magnets

This recently published four-page
technical bulletin, “Indox I Ceramic
Permanent Magnets,” suggests factors
to be considered during design calcula-
tions, and discusses possibilities for
new applications or improvements of
existing ones.

Also discussed are some 30 repre-
sentative sizes and shapes available in
sample quantities for immediate ship-
ment. Ask for price list and Catalog
15-N-1.

INDIANMA

PERMANENT
MAGNETS

For product information, use Inquiry card on last poge. 15
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As We Go To Press

Smallest Loudspeaker
Designed by RCA Labs

The smallest loudspeaker ever
built for commercial radio receivers
has been designed by scientists of
the Radio Corp. of America for use
in transistorized pocket-size radios.
The miniature unit is only 2% in.

Pint-size speaker for pocket-size radio

in diameter and little over % in.
thick.

Extreme savings in size and
weight have been achieved by plac-
ing the magnetic structure within
the shell which surrounds the speak-
er's vibrating cone.

. . (Continued)

New Industrial TV
Uses Phone Lines

A new slow-scan industrial TV
system that uses ordinary telephone
lines rather than coaxial cable, was
displayed recently in Phila. by the
Bell Telephone Co. of Pennsylvania.
Developed by Dage TV Div. of
Thompson Products Inc.,, the new
system, called “Data-Vision,” will be
offered, complete with transmission
lines, as a service in metropolitan
areas, on circuits up to 25 mi.

New Production Process
For Low Noise Records

A new process developed by Cus-
tom Records, Inc, N. Y., N. Y. for
commercial production of high qual-
ity records enables the mass-pro-
duction on a commercial scale of
records with playback quality that
closelv resembles the hi-fi per-
formance of the original master rec-
ord. Record noises, heretofore lack-
ing in original masters, but present
in all commercial discs, may soon
become a thing of the past. Conse-
quently, the public can look for-
ward to hi-fi record quality on a
mass-production basis.

MARINE MARKET

With inferest in private boating reaching an all-time high Cornell-Dubilier is moking available
a full line of vibrator converters and fillers to hondle oll shipboord needs. €-D pres. Octave

Blake's “Gypsy I

Diogram below itemizes electric
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Zworykin Color TV Award
Received by Frank Bingley

Frank J. Bingley, Executive En-
gineer of Philco Research Labora-
tories, has been awarded the 1956
Vladimir K. Zworykin TV Prize for
outstanding contributions to the de-
velopment of color television, ac-

Philce’s Fronk J. Bingley

cording to word received from the
IRE.

Mr. Bingley received the award
for his study of the relationship be-
tween the science of colorimetry and
the compatible color television signal
developed by the National TV Sys-
tem Committee and approved by
the FCC.

New ‘‘Pile’’ Type Battery
Gives More Output Per Lb.

Announced recently by Air Re-
search and Development Command
HQ is a new silver oxide-zinc bat-
tery which employs a “pile” type
construction, instead of the conven-
tional plate type construction. Each
cell is an individual battery which
prevents inter-cell action due to
contact between cells through the
electrolyte. In a dry charged condi-
tion, the batteries are capable of
shelf storage for months.

Designs have been constructed in
sizes of 0.1, 3.0, and 12.0 ampere hrs.
The latter size shows a yield of over
70 ampere hrs./lb. and 5 watt-
hrs./cu. in.

Designed by the Raleigh (N.C.)
Engineering Labs of American Ma-
chine & Foundry Co. under contract
with the Air Research and Develop-
ment Command, the units will be
used for powering special electronic
equipment.

)
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M. M. Hubbard, President,
Hycon Eastern, Inc.

Formerly Assistant Director, Lincaln Laboralory,
M.LT. Porticipated in Lincoln 1952 Summer
Study and made preliminary designs for detec.
tion and communication systems far the Distant
Early Warning line, vtilizing scaitering tech-
niques. Porlicipoted in  Projects Hartwell,
Charles, Beacon Hill and lamp Light studies.

A. ). Pote, Vice Pres., Chiet Engineer,
Hycon Eastern, Inc.

Formerly Group leader {Communications), Sys-
tems Engineering lincon Llaboratary, M.LT.
Completed detail systzm design of long range
scatter communications for experimental Early
Warning Trial; specifizd zommunication system
details for operationc! Distant Eorly Warning
Line. Participated in Froj2cts Troy, Charles and
Lamp Light studies.

Photogroph of the earth from 100 mile altitude —

Courtesy U, S. Air Farce

A TECHNOLOGICAL BREAKTHROUGH

Not since the end of the 19th century when Mar-
coni signalled a few miles over a radio circuit has
any development in the field of communications
had the far-reaching significance of ionospheric
and tropospheric “Scatter” transmission . .,
“Beyond the Horizon” circuits. Signals as far as
several hundred miles beyond the horizon exhibit
properties which make possible in long distance
radio circuits, for the first time, degrees of reli-
ability equal to or better than wire circuits afford.

EXPERIENCE IN A NEW FIELD

To successfully exploit this new technique in
practical applications, fundamental knowledge
and experience is imperative. The Communica-
tions Engineering Team at Hycon Eastemn, Inc.
has had precisely this experience working with
experimental and operational circuits and in the
planning of complete communications systems.

TELE-TECH & ELECTRONIC INDUSTRIES * January 1956

HYCON EASTERN OFFERS AN INTEGRATED
SERVICE
Within the areas of Hycon Eastern, Inc. and its
associates, Ilvcon Manufacturing Company and
Hvcon Aerial Surveys, Inc. can be found com-
plete facilities not only to design, engineer and
specily equipment for Beyond the Horizon
Transmission Svstems, but to design Central
Offices, Connecting Wire Networks, perform
Communication Traffic Density Surveys, Aerial
Surveys and Mapping to determine the most effi-
cient routes for land lines and for various radio
links such as UHF/SHF line of sight. After the
necessary facts have been gathered there further
exists the cxperience to evaluate them and to
specity practical equipment with complete inde-
pendence of judgment necessary to create a com-
plete communications system capable of fulfilling
present and projected needs.

EASTERN,

For product information, use inquiry card on last poge.
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A COMPLETE FACILITY FOR DESIGN OF INTEGRATED COMMUNICATIONS SYSTEMS

HYCON

75 CAMBRIDGE PARKWAY *» DEPT, E CAMBRIDGE 42 *» MASSACHUSETTS

[N C.

17


www.americanradiohistory.com

Radio
Receptor’s

(wew |

money saving
rectifler
mounting!

QUICK MOUNTING! QUICK REMOVAL!

2 Spring steel clips with safe edges snap into two round,
2 3 Ll Sn(lp-ln type targe tolerance holes tn chassis {(approx ¥,” dia., 3"
aldl . c. to c.). Solderless connectors as shown, when used,

simplify servicing

SELENIUM RECTIFIERS

S

[y 5

Las

Radio Receptor’s unique QUI-KLIP rectifiers will soon
make their debut in TV sets produced by one of the
country’'s leading manufacturers, saving them count-
less dollars in production costs.

QUI-KLIP requires no tools or sockets for mounting.
There are no studs to break or threads to strip and the
locating tab is now unnecessary. QUI-KLIP provides a
positive seat for the rectifier — no rocking. Yet any
serviceman can reniove the stack quickly by squeezing
the QUI-KLIP prongs with his fingers and removing the
solderless connectors.

Let us show you how to put the cost saving QUI-KLIP Eliminates stud rejects
selenium rectifiers to work in your production . . . {No studs or nuts needed.)
Available in most popular sizes with cells from 1”
square to 2” square, for radio, TV and other electronic Permits easier replacement
circuits. For detailed information, write Dept. 7.9, in the field.

Speeds assembly time.

Slashes production costs.

Simplifies assembly.

Really R e e j —————————————————————

Semiconductor Division

RADIO RECEPTOR COMPANY, Inc.

In Radio and Electronies Since 1922
Reliable SALES OFFICES:. 251 WEST 19TH ST., NEW YORK 11, N. Y., WAtkins 4-3633 » Factories in Brooklyn, N. Y.

SeLENiuM RecTiFiges, THERMATRON DieLecTric HeaTing GENERaTORs AND PREsses, Cosmsiunicarion, Rabpar anp Navication EQUIPMENT

18 For preduct information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES * January 1936
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ACTUAL SIZES

If it depends on El-Menco Dur-Mica capacitors,
it can run from 12 to 15 years with average use!

Not 1,000—but 6,000 or more hours of accelerated testing.

In rigid life tests in which the applied voltage was 1145 times rated
voltage and the ambient temperature was 125" centigrade, El-Menco
DM-15, DM-20 and DM-30 capacitors out-distanced all normal ratings
with each lasting over 6,000 hours at 125° centigrade. Because of the
acceleration of these tests the life of these capacitors may be equivalent
to 12 to 15 years or more under normal operating conditions.

For television, guided missiles, hearing aids, computors, miniaturized
printed circuitry, electronic brains, and other civilian or military

applications . . . test the life-long potentialities of long-life
El-Menco capacitors.

El-Menco Dur-Mica DM-15, DM-20 and DM-30 Dipped Mica
Capacitors offer:

1. LONGER LIFE 3. POTENT POWER

2. EXCELLENT STABILITY— 4. SMALLER SIZE
SILVERED MICA 5. PEAK PERFORMANCE Far your special requirements — e are
Made To Meet Government and Civilian Requirements f:ffr":.ﬂ{v’r?yeoﬂ? /;ﬁo::::;:'loelf .’:f:fl r:::;;lg

on your firm's letterbead.

THE ELECTRO-MOTIVE MFG. CO., INC.

WILLIMANTIC, CONNECTICUT

¢ molded mica mica trimmer
¢ tubular paper ® ceramic

Arco Electronics, Inc., 103 Lefoyette St., New York, N. Y.
Exciusive Supplier To Jobbers and Dealers in the U.5. and Conoda

TELE-TECH & ELECTRONIC INDUSTRIES * Januvary 1956

For product information, use inquiry card on lost poge.
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international Rectifier
Selenium and Germanium Rectifiers

international

Producltls

Pressed powder or vacuum process
used as determined by our
Applications Engineering Dept. The
most widely used Industrial Power
Rectifiers in Industry today!

HIGH VOLTAGE CARTRIDGE RECTIFIERS

Designed for long life and reliability in Half-
Wave, Voltage Doubler, Bridge, Center-Tap
Circuits, and 3-Phase Circuit Types. Phenolic
Cartridge and Hermetically Sealed types
available. Operating temperature range:
-65°C to +100°C. Spccify Bulletin H-2

international
-~

Germanium

Products

High quality uniis of improved clesign
are the results of years of experience
in the production of exceptionally
fine germanium crystals plus extensive
research, development and field
performance testing!

a world of difference \ through researchl!

INDUSTRIAL POWER RECTIFIERS

For all DC power needs from microwatts
to kilowatts. Features: long life; compact,
light weight and low initial cost. Ratings:
to 250 KW, 50 ma to 2,300 amperes and
up. 6 volts to 30,000 volts and up. Efficiency
to 87%. Power factor to 95%. Bulletin C-349

SUB-MINIATURE SELENIUM DIODES

Developed for use in limited space at ambi-
ent temperatures ranging from —50°C to
+100°C. Encapsulated to resist adverse
environmental conditions. Qutput voltages
from 20 to 160 volts; output currents-of 100
microamperes to 11 MA. Bulletin SD-1B

e

e i
GERMANIUM POWER RECTIFIERS

This new line features: High efficiency —up
to 97%, Lowest forward drop, High reverse
to forward current ratio, unlimited life
expectancy. No reforming required after
storage. Ratings: 26 to 66 AC input v. per
junction: 150 to 100,000 amps DC output.
Operating temperature range: —355°C to
+75°C. In three styles. Builetin GPR-1

TV AND RADIO RECTIFIERS

The widest range in the industry! Designed
for Radio, Television, TV booster, UHF con-

‘verter and experimental applications. Input

ratings from 25 to 195 volts AC and up. DC
output current 10 to 1,200 MA. \Write for
application information. Bulletin ER-178-A

PHOTOELECTRIC CELLS

Self-generating photocells available in
standard or custom sizes, mounted or un-
mounted. Optimum load resistance range:
10 to 10,000 chms. Qutput from .2 MA to
60 MA in ave. sunlight. Ambient tempera-
ture range: —65°Cto +100°C. Bulletin PC 649

GERMANIUM DIODES

POINT cONTACT. High quality crystals—
long reliable life —superior resistance to hu-
midity, shock, temp.-cycling. Bulletin GD-2
JUNCTION POWER. Hermetically sealed
—welded construction. Available in Stand-
ard JETEC 1N91, 1N92, 1N93 types. For
diodes to meet your specific requirements,
consult our Semiconductor Division.

For bulletins on products described WRITE ON YOUR LETTERHEAD
to our PRODUCT INFORMATION DEPARTMENT

- International Rectifier
[ =] Q R P (o] R A T ] O N
EXECUTIVE OFFICES: 1521 E. GRAND AYE., €L SEGUNDO, CALIFORNIA « PHOME OREGON 8-5281

WORLDP'S LARGEST SUPPLIER OF INDUSTRIAL METALLIC RECTIFIERS

20  For produtt informotion, vse inquiry card on last page.
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MICRO
POWER METER
DC to 11,000 mc

simplified operation « linear and dbm scale

Over the entire frequency range DC to 11,000 MC, Polarad’s new Micro Exsafeves o Sl g o
HH H integral » Single power probe for all frequencies.
Power Meter uhllzes‘only _nne power probe, s_upphed as an gra! part o 1681 ciomload HiRHI Garaemt’
of the instrument. This unique power probe will sustain severe overloads . Direct reading.
without burnout since it does not contain hot wire barreters or other - Broadband Coverage .............. i?:csgr?gllélr(r)\%%rﬂc continuous
delicate components. . Multi-Power RANge —.............0-1 mw, 0-10 mw,
. . 0-100 mw.
This new rugged and stable instrument reduces microwave power readings 0 dbm.o4d-b10 dbm,
L o . a m.
to 1he sm_phgty _of everyday low frequency measurements. i is a true rms ¢ IMPRUANCE oo 50 ohms coaxial.
milliwatt indicating meter accurately measuring CW and pulse power, in * VSWR e --<»------------~-»-Legstth;30}).4:1 from
on0A ano R o mc.
milliwatts and dbm. Insensitive to line voltage changes. Less than 2:1 from
. ) . 5000 to 11,000 mc.
Because of its wide band coverage, the Polarad Model P-2 is outstanding o« ACCUFACY ooeroeeeeere oo 1.0 d,
as a general lab and field instrument, available for power measurements + Comnector ..covcioncvvnnce ... Type N plug.
t all | f . P b letel . » Input Power Required ... ..115y *10%, 60 cps.
at all commonly used requencies. The P-2 can be completely calibrated + Dimensions ... - ) 107 x 8" x 8~
from its own self-contained DC source. Price: $360 o Weight .. e 14 1DS.

KLYSTRON
TUBE TESTER

tests all klystron tubes

Now, for the first time, you can test all commercially available klystron Features:
tubes, built-in cavity types as well as those requiring external cavitles, Perfarms the following basic ‘tests:
just as easily as you make tests on vacuum tubes. a. Filament continuity.
’ . b. Short circuit tests between all elements.

Polarad's new Model K-100 Klystron Tube Tester provides complete meter- c. Static d-c tests—measurement of rated d-c currents and
ing facilities and control adjustments with a tube data chart to determine . :9fltafest- N — A .

2 . = o e o= e ersus qa
settings. Safety features protect personnel at all times when testing filament voltages, o odC CUlreRt Versus reduce
tubes requiring high voltages. e. Dynamic test—provision Is made for external modulation

so that klystron tubes may be dynamically tested with
external r-# measuring equipment.

. + Special adapter mount for ali commercial types of klystrons.
AVAILABLE ON EQUIPMENT LEASE PLAN - Safety features protect personnel during tests.
' T A TNTERANTE: ST e N AT TAB ' « Protective devices prevent misadjustment and save tubes from

[ THROUGHOUTY THE COUNTRY accidental buracut.

+ Built-in heavy duty blower provides forced air cooling of the
klystron tubes.

+ Tester designed to be adapted for future tubes.

* Built-in Universal Power Supply may be used for klystron testing
purposes gutside the instrument.

F:OLARAD ELECTRONICS CORPORATION REPRESENTATIVES

4 q ghi%agn gan Francisco
» b Albuquerque ayton yracuse
OVEN “LIA““ 4320 34th STREET Arnprtior_ Englewood. Luro;tut X3
i ingto d
LONG ISLANG CITY 1, N.Y. « EXeter 2-4500  , Ontario. Conada  fortworth uashington,
Baltimore Los Angeles Long Island, N. Y,
Bayonne, N, J. Newton, Mass. Export: Rocke
Buffalo Philadelphia International
TELE-TECH & ELECTRONIC INDUSTRIES ¢ Janvary 1956 Far product information, use inquiry card on last page. 21
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e BAND PASS
e LOW PASS

in Standard
Miniature

Subminiature
sizes

only Burnell offers

By

=

| PARTIAL LISTING OF MINIATURE TELEMETERING BAND PASS FILTERS
= — 5% | 0% | o ~
Channel Freq. Band Band %‘: [ 'w:’:;,' Atonuation
f— Width | Width |  ~ 1 m— i |
Trpe No.| Typs No. Wo L _n:{} BIEATAEAYTA
400 CPS. | 515456 | | T —10°
560 v | S15457 | SIST7 | 24842, | 3kbs. zggg —g"ﬁ z;g: -?124'
730 | 515458 S-15478 | 40D8 — 277, | 40DB __54-:"
9%e 5-15459 [ ke I | Dl 7"}_
1300 " | $-15480 3.5D8 —15% | 3.508 - 36%
1700 " | S-1548) 1% = 4%; 2 2%, |1 b. 7 oz | 2008 —23%, | 2008 — 469,
2300 " | S-15482 | 40DB — 27%, | 40DB — 54,
- - dl o
2570 $-15443 | F
3000 " | S-15444 |
y 390 " | $15485 | 515479 |
_—— 4500 " | S.1548%
5400 | 15467 | 515480 H i
7350 " | S-15468 | S-i548i | | | ol .
10500  ° $-15459 | S-15482 | | 3DB -~ 15%| 308 —30%
12300 * $.16470 | S [ 1%z 322y | 9% o1 |200B — 23:/.. 2008 —461.
14500 ° S-15471 | $-15483 | | 40DB — 26%, | 40DB — 52%
72000 “ | 515472 | 5.1544 |
27000 5-15485 |
30000 ! S-15473 | 5-15485
40000 " | S-15474 | S-i5487 |
52500 | S-15475 |
70000 | S-15476 | S-15488 | |
= -4 gy i | —— - e ——
L OPTIMUM OPERATING IMPEDANCES  SOCKET TERMINAL CONNECTIONS |
INPUT OUTPUT
Terminals 1 & 2 500 ohms Terminals 1 & 6 500 ohme
Terminals 1 & 3 10000 ohms l Terminals 1 & 7 50000 ohms
www.an’rerr:mri'

diohistorv.com

COMPLETE LINE of filters for every channel
and band width...in Standard, Miniature,
Subminiature and “Tom Thumb?” sizes. ..
many available from stock.

MINIATURIZED filters that save 80% space...
retain all desired attenuation characteristics.

HERMETIC SEALING, OCTAL PLUGS and other
new features.

youooo

SPECIAL PHASE LINEARITY characteristics
to conform to new concepts of high accuracy
telemetering practice.

SPECIFICALLY DESIGNED for telemetering,
these filters have found great utility in a
wide variety of communications and
control applications.

APPLICATION ENGINEERING service plus
complete technical literature. Write
Dept. G-1 for Catalog 103

k '/ Teletype: Yonkers, N. Y. 3633
F/'r oA
V4 ,- Y\ [']
| fRst IN
NE "\ | Torolbs,
AT INC. | FILTERS AND
YONKERS 2, NEW YORK | RELATED
Pacitic Division: 720 Mission $t., 5. Pasadeno, Calif. i NETWORKS
|
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Harry J. Kayner, (second from left) receives
award from Dr. lee De Forest for his winning
suggestion in International Rectifier Corp's “Se-
lenium Diode Contest.”” Looking on are judges
F. W. Parrish and J. T. Catoldo,

RTCA Elects Emerson Labs,
Bell Aircraft as Members

Bell Aircraft Corp. and Emerson
Labs, div. of Emerson Radio and
Phonograph Corp., have been
elected to membership in the Radio
Technical Commission for Aeronau-
tics. J. D. Shantz, Chief Electronics
Engineer, will be Bell’s delegate, and
d. E. Harris will represent Emerson.

Conelrad Stations Receive
Civil Defense Awards

The Federal Civil Defense admin-
istration has announced that 1,300 of
the Nation’s radio stations will re-
ceive special joint awards from
FCDA, the Air Force, and the FCC
“in recognition of public service to
the people of the U.S. through par-
ticipation in the Conelrad system of
emergency broadcasting.”

In announcing the awards, the
FCDA also noted that the partici-
pating stations have voluntarily in-
vested more than $2 million and an
untold number of engineering man-
hrs. to make and keep the system
operative.

DO-IT-YOURSELF
COMPUTER

‘. L
New electronic analogue computer, by Heath Co.,

Div. of Daystrom Inc., demonstrated here by
Miss G. Meiiott, sells for less than $750.

MORE NEWS
on page 128

) o
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. C oming Events

A listing of meetings, conferences, shows, etc., occurring during
the period Januvary through April 19, 1956 that are of
special interest to electronic engineers

Jan. 9-10: 2nd National Symposium
on Reliability and Quality Control
in Electronics, sponsored by the
Prof. Gp. on Reliability and
Quality Control of IRE, co-spon-
sored by the American Society for
Quality Control and RETMA.

Jan. 16-18: Conference on the Prac-
tical Utilization of Recorded
Knowledge, at Western Reserve
University, Cleveland, Ohio.

Jan. 18-20: Twelfth Annual National
Technical Conference, SPE, at the
Hotel Statler, Cleveland, Ohio.

Jan., 19-21: National Simulation
Conference, sponsored by the Dal-
las Fort Worth Chapter of the IRE
Prof. Gp. on Electronic Computers
(PGEC), Dallas, Tex.

Jan. 23-26: Plant Maintenance and
Engineering Conference, to be
held concurrently with the Plant
Maintenance and Engineering
Show, at Convention Hall, Phila.,
Pa.

Jan. 30-Feb. 3: AIEE Winter Gen-
eral Meeting, Statler Hotel, New
York, N.Y.

Feb. 2-3: Symposium on Micro-
wave Theory and Techniques,
Univ. of Pennsylvania, Phila., Pa.

Feb. 6-12: National Electrical Week,
sponsored by NEMA,

Feb. 7-9: Eleventh Ann. SPI Rein-
forced Plastics Div. Conference,
Hotel Chalfonte-Haddon Hall, At-
lantic City, N.J.

Feb. 15-17: Conference on High-
Speed Computers, at Louisiana
State Univ., Baton Rouge, La.

Feb. 16-17: Conf, on Transistor Cir-
cuits, sponsored by the Prof. Gp.
on Circuit Theory of IRE, and the
Science and Electronics Div. of
AJEE, at the Univ. of Pennsyl-
vania, Phila., Pa.

Feb. 22-25;: RETMA’s 1956 Industrial
Relations Round Table, Gen. Ogle-
thorpe Hotel, Savannah, Ga.

Feb. 27-March 2: National Meeting
of the ASTM, Committee Week at
the Hotel Statler, Buffalo, New
York.

www americanradiohistorvy com

Mar. 8-9: Fourteenth Ann, SPI
Canadian Conference, Sheraton-
Brock Hotel, Niagara Falls, On-
tario, Canada.

Mar. 12-16: Corrosion Show, held
in conjunction with the Twelfth
Ann. Conference of the NACE,
Hotel Statler, New York City.

Mar. 19-22: IRE National Con-
vention and Radio Engineering
Show, Waldorf-Astoria and Kings-
bridge Armory, New York City.

April 5-6: Special Technical Confer-
ence on Magnetic Amplifiers, co-
sponsored by: AIEE Committee on
Magnetic Amplifiers, IRE PRO.
Group on Industrial Electronics,
ISA Central N.Y. Sec. Hotel Syra-
cuse, Syracuse, N.Y.

April 10-12: Twelfth Annual Meet-
ing and 1956 Metal Powder Show
of the MPA, at the Hotel Cleve-
land, Cleveland, Ohio.

April 11-12: IRE Tth Region Tech-
nical Conference, Salt Lake City,
Utah.

April 13-14: Tenth Annual Spring
Television Conference, sponsored
by Cincinnati Sec., IRE, 1349 E.
McMillan St., Cincinnati, Chio.

April 15-19; 34th annual convention
of NARTB, Conrad Hilton Hotel,
Chicago, Il

April 17-19: Fourth National Con-
ference on Electromagnetic Re-
lays, Oklahoma Inst. of Tech. Still-
water, Okla.

Abbreviations:

AIEE: American Institute of Electrical En-
gineers

ASTM: American Soclety for Testing Ma-
terials

IRE: Institute of Radio Engineers
ISA: Instrument Society of America
MPA: Metal Powder Association

NARTB: Nat'l. Assoc. of Radio and TV
Broadcasters

NACE: National Assoc. Corrosion Engineers

NEMA: National Electrical Manufacturers
Assoc.

RETMA: Radio-Electronies-TV Manufactur-
ers Assoc. ’

SPI: Society of the Plastics Industry, Inc.
SPE: Society of Plastics Engineers
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Electronic Industries News Briefs

Capsule summaries of important happenings in offairs of equipment and component manufacturers

AMERICAN ELECTRONICS, INC. has an-
nounced the formation of its Marketing Divi-
sion to handle Sales, Sales Promotion and
Publicity for all five divisions.

BART LABORATORIES CO., INC., Belle-
ville, N.J., announced completion of a new
plant to house precision precious metals
plating facilities.

BERKELEY DIVISION of BECKMAN IN-
STRUMENTS, INC. has begun construction
of its new $250,000 plant in Richmond, Calif.

BROWN CORP. announced an expansion
Prograr geared to a new branch plant to
be opened this month in Sterling, Kan.

CAMERA EQUIPMENT COMPANY is con-
sulidating all of its component branches
-::ndle(r on,!g roof at 315 West 43rd St., New
‘ork, o

CARBOLOY DEPT., GENERAL ELECTRIC
COMPANY, Detroit, Mich., is now handling
ihe manufacture and distribution of Thyrite
Waristors, non-linear materials, for applica-
tions other than lightning protection.

CELAB ELECTRONIC PRODUCTS, Sacra-
mento, Calif.,, has acquired manufacturing
and sales rights relative to Celab Pressure
Resistors, as component units, and Celab
Pressure Resistance Materials from the Clark
Electronic Laboratories.

CLEVITE AERO PRODUCTS, INC. is the
new name for the Wallace Aviation Corp.,
Wallingford, Conn., recently acquired !gy
Clevite Corporation.

COMPONENT CORPORATION, Denville,
..]'., has been licensed by the Magnetic
Shield Div. of Perfection Mica Co. for the
production of magnetically shielded con-
tainers for tape recorders.

THE DAVEN COMPANY has opened their
ntew %lral}t at 530 Mt. Pleasant Ave., Living-
ston, N. J.

DESIGNERS FOR INDUSTRY, INC. is cele-
brating its 20th ann. by moving to enlarged.
modern headquarters at 4510 Memphis Ave.,
Cleveland, QOhio.

DYNAMIC ELECTRONICS-NEW YORK
INC., Forest Hills, LI, N.Y., has been
gwé\éazrgseld two government contracts totaling

ELECTRICAL TESTING LABORATORIES,
INC. has announced the expansion of its
electronic testing facilities and services. Of
particular significance is its ability to con-
duct tests and engineering investigations well
into the microwave regions.

ELECTRO-ACOQUSTIC DIV. of TELEX,
INC., St. Paul, Minn., has completed expan-
sion of production facilities and reorganiza-
tion of its sales dept.
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EMERSON RADIO AND PHONOGRAPH
CORPORATION, N.Y.C., has introduced its
first tape recorder at a 1ist price of $192.

ENTRON INCORPORATED, Bladensburg,
Md., has appointed Electroline TV Equip-
ment, Inc., of Montreal, as Entron distribu-
tor for Eastern Canada.

EPM CORP., with gen. offices at 675
Barbey St., Bkly'n, N.X., is a newly-formed
org. manufacturing thermosetting plastic
bobbins, coil forms, rod and other custom
fabricated insulating parts.

THE FORMICA COMPANY, Cincinnati,
Ohio, announces that its Management Club
has received the National Assoec. of Fore-
men’s first annual '*‘Management Team of
the Year” award.

GENERAL ELECTRIC COMPANY has
been awarded the largest single order ever
placed for commercial two-way radio com-
munication equipment by the U. S. Navy.
The approx. $750,000. worth of standard two-
way radios will be used at Naval Air Sta-
tions in the continental U. S.

THE HOOVER COMPANY, North Canton,
Ohio, has purchased controlling interest in
ghebco. Inc., Baltimore, Md., electronics

rm.

HUGHES AIRCRAFT COMPANY has an-
nounced the establishment of the Hughes
Products Division at 5330 West Century
Blvd., Los Angeles, Calif.

INSTITUTE of HIGH FIDELITY MANU-
FACTURERS, INC. has announced the con-
firmation of two new members: Webster-
Chicago Corp. and Gray Research & Devel-
opment Co., Inc.

KLM and ALITALIA airlines have pur-
chased airborne radar units for their fleets,
from the Bendix Aviation Corporation.

KOLLSMAN INSTRUMENT CORP. an-
nounces that construction has begun on its
:ﬁ_e’v; manufacturing plant in Syosset, L.I.,

LABORATORY FOR ELECTRONICS, INC,,
Boston, Mass., has delivered two SPAR pre-
cision approach radar systems to the U.S.
Navy for use in “Operation Deepfreeze.”

ARTHUR D. LITTLE, INC., consulting re-
search firm of Cambridge, Mass., has opened
a branch office at 1625 Eye St., N.W., Wash-
ington, D. C.

LITTON INDUSTRIES’ POWER TUBE
DIV., San Carlos, if., p. con-
struction of a 40,000 sq. ft. bld’g. early this
year.

P. R. MALLORY & CO.,, INC. and
SCHWARZKOPF DEVELOPMENT CORP.
announce the formation of Mallory-Schwarz-
kopf Metals, Inc. A new Elllant is planned
for Huntsville, Ala. with itial operations
scheduled for late 19586.

NORTH AMERICAN PHILIPS CO. INC,,
Research & Control Instruments Div., has
opened a West Coast office at 1485 Bayshore
Blvd., San Francisco, Calif.

NRD INSTRUMENT COMPANY has greatly
expanded offices and plant facilities at 6425
Etzel Ave., St. Louis, Mo.

RADIO CORPORATION of AMERICA is
constructing a $2.7 miilion addition to the
company’s plant at Cambridge, Ohio.

RADIOMARINE CORPORATION of
AMERICA recently moved its marine coastal
radio station WSC, Tuckerton, N. J. into a
new building, without any interruption of
service.

THE RAMO-WOOLDRIDGE CORPORA-
TION has acquired an additional 41 acres of
land in the International! Airport District of
Los Angeles, Calif, The property will pro-
vide a land reserve for anticipated company
growth.

RAYTHEON MANUFACTURING COM-
PANY has leased 65,000 sq. ft. of space in
the former Assabet Mills of Maynard, Mass.

RC CONTROLS CORP., N. Hollywood,
Calif., has acquired the Computer-Measure-
ments Div. of Detectron Corp.

RDM, INC. will begin operation of its West
Coast Div. plant this month.

SIGNAL CORPS. SUPPLY AGENCY, Phil-
adelphia, Pa., announced that a study of the
electronic component capabilities of West
Coast electronics manufacturers and their
importance in industrial preparedness is now
being undertaken by Gershon Miller at the
L.A. area office of the agency.

SPENCER - KENNEDY LABORATORIES,
INC. has completed its move to 1320 Soldiers
Field Rd., Boston, Mass.

STROMBERG-CARLSON DIV. OF GEN-
ERAL DYNAMICS CORP. has broken ground
for a new Administration and Research Bldg.
at Rochester, N.Y.

SYLVANIA ELECTRIC PRODUCTS INC.
has announced plans for a new 76,000 sq.
ft. warehouse and sales office in Atlanta, Ga.

TEXAS INSTRUMENTS INC. has opened
an Eastern District Sales Office at 500 Fifth
Ave., New York, N.Y.

USAF AIR WEATHER SERVICE, Wash-
ington, D. C., is pl to move its Severe
Weather Warning center from Oklahoma
City, Okla. to Kansas City, Mo.

VARIAN ASSOCIATES, Palo Alte, Calif.,
has gone international, with the formal dedi-
cafion of a new manufacturing and research
plant in Georgetown, Ontario, Canada.

WESTINGHOUSE ELECTRIC CORPORA-
TION has announced the formation of a
new_department in Baltimore, Md., for the
manufacture of a line of industrial elec-
tronics products.

TELE-TECH & ELECTRONIC INDUSTRIES * January 1956
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The wearing qualities of journal bearings with nylan slecves arz being

tested by an engineer of the Bulova Research La

cratories. These measure-

ments are performed under different load conditions and with various shaft
malerials 10 determine bearing heating, wear and failure. Since speed is an im-

portant factor on which these characteristics are dzpendent, it is essential that

speed be controlled accurately. The motor actuator must be capatile of providing the
widest range of speeds and, once set, the speed niust not vary. There must be no torque

pulsations to aftfect measurements adversely.

In the G-R Variac Motor Speed Control, the Bulova engineer has a
motor drive which casily meets these specifications and provides much
more in addition. This device plugs into ordinary 115-v or 230-v lines,
converts this power to de, and makes available all the advantages cf
d-c miotor opcration.

Infinite Speed Controt, inherent in the design, permits setting at
any speed from a few rpm to rated speed. Dynamic Braking en-
ables instant stopping and reversing, permitling the engineer to
study the effects of sudden speed changes on bearing life.
Overload Protection prevents motor burnout when the bearings
“seize”. Seleniion Rectifiers for a-c rectification {there are no
clectron tubes) require no warm-up time and make the Variac
Motor Speed Control rugged and dependable in operatior.
Finally, regulation is good und speed control is smooth; there
is no “‘chattering” even at the very low speeds.

Variac Motor Speed Controls are time-tested, highly recommende.d
motor drives available in six rutings from 1/15 1o 114 hp. Prices frorm
575 to $380 {motors at extra cost). All models come complete and ready
tor installation by any electrician. The basic elements can be provided in
stripped-down form at even lower cost for the manufacturer who
wishes to build this versatile Control into his own product orequipment.

WE SELL DIRECT, Prices are Net, FOB Cambridge
ar West Concard, Massachusetts

GENERAL RADIO Company

275 Massachusetts Avenue, Combridge 39, Massachusets, U.S.A.

90 West Street NEW YORK 6 » 8055 13th St.. Silver Spring, Md. WASHINGTON, D. C.
1150 York Road, Abington, Pa. PHILADELPHIA
920 5. Michigan Ave, CHICAGO 5 1000 N. Seward St. LOS ANGELES 38

The G-R Strobotac is used in these journal-bearing measurements as
a stroboscoric tachometer for the accurale measurcment of speed.
Speced must pe known in order Lo correlate bearing wear with shaft
travel. The advantages of siroboscopic light for mecasuring specds of
rotating, reciprocating, vibrating, and other cyclic movements are
well established. There is maximum ¢ase and rapidity of measure-
ment. Since there is no physical connection between Strobotac and
the moving object under test, no drag is imposed on the subject. Porta-
bility, a built-in calibration system, and operation from ordinary
115-v, 60-cycle power have all contributed to make this device an in-
valuable indastrial tool.

In addition to its ability 1o measure cyclic speeds from 60 to 100,000
rpm, the Strobotac makes possible the visual observation of rapidly
moving piarts and mechanisms as if they were operating in s-l-o-w
motion. Misalignmenis, worn or broken parts, slipping gears and
other mechanical defects which are impossible to see with the unaided
eye while they are in motion, are readily observed under stroboscopic
light.

Where there are moving mechanisms or repetitive operations of any
kind, there’s a need for the Strobotac. Price is only $150.

STROBOTAC
SAPJET moror and
5 Variac Speed Gontrol

Bulletins Sent On Request
... For Complete
Descriptions, Specifications
and Prices

Photo Courtesy of Bulova Research Labora
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Where voices are

powered

by the sun

A new kind of telephone sys-
tem developed by Bell Telephone
Laboratories for rural areas is
being operated experimentally by
electric current derived from sun-
light. Electric current is generated
as sunlight falls on the Bell Solar
Battery, which a lineman is seen
adjusting in position.

The exciting achievement is
made possible by two Labora-
tories inventions—the solar bat-
tery and the transistor. The new
system uses transistors to the com-
plete -exclusion of electron tubes.

BELL TELEPHONE LABORATORIES

tMPROVING AMERICA’S TELEPHONE SERVICE PROVIDES CAREERS

Transistors require little power
and this power can be easily sup-
plied by the solar battery.

Compact and economical, the
transistorized system can carry
several voices simultaneously
without interference. It has
proved its ruggedness by stand-
ing up to heat, cold, rain and
lightning. It promises more and
improved telephone service for
rural areas and it typifies the
Laboratories’ continuing efforts
to make American telephony still
better each year.

FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS

26 For product information, use inquiry card on last page.
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Lineman mounting solar hattery on pole
near Americus, Ga. The battery supplies
power direetly to the line by day and
also charges a storage hattery for night-
time use. The solar battery contains 432
specially prepared silicon cells. cush-
ioned in oil and covered by glass.

In sending and receiving terminals. transis-
tors are used as oscillators. amplifiers and
regulators. and for signaling.

One of the transistors (actual size) used in
the new system. New ideas. new Lools. new
equipment and new methods had to be devel-
oped for this project.

TELE-TECH & ELECTRONIC INDUSTRIES * January 1956
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The Midland Foctory shown above is the world’s largest
plant devoted exclusively to producing crystals for
frequency control. It is equipped with the finest and

most complete production and testing machinery

ever developed for this purpose. Here Midland pioneered
development of crystals for color television, and is

now ready for full-scale production.

All this is important o you for just one good reason:

Every Midland crystal you use has been produced by
such advanced techniques and under such rigid quality

controls that you can be sure it will prove its Midland Critical Quality Con-

trol extends through every step
of erystal production, and includes
precise angular control by X-ray.
Uniform accuracy is maintained
to the millionth part of an inch.

me&%{mm comventinal, o WMAW,
Whow ibhas o b egactly niglet, omtact

-
MANUFACTURING COMPANY, INC.
3155 Fiberglas Road, Kansas City, Kansas

WORLD'S LARGEST PRODUCER OF QUARTZ CRYSTALS

completely reliable quality under every operating stress.

TELE-TECH & ELECTRONIC INDUSTRIES * Jonuary 1956 For product information, use inquiry tard on last page. 27
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/ TELEVISION BROADCAST E’QUIPMEN’I‘X
a top-d/)ﬂalwefr National Sales Representation

ELECTRONIC APPLICATIONS KLINOWORTH-MIDWEST Company, jNc.

les Sta(ﬁ‘ 254 East Paces Ferry Road, N.E., Atlanta, ga. 6117 St, John's Avenue, Minneapolis 10, Minn,

Lewis C. Radford, Jr. B. ). Klindworth

5 Ocean Ave., Rockport {Pigeon Cove), Mass.

TELEVISION TRANSMITTER SUPPLY COMPANY, INC.
Frank A. 0'Connell

500 5th Avenue, New York, New York
Herbert Bloomyerg lames B. Tharpe

SOUTHERN VIOEO BROAOCASTING COMPANY, INC.

WESTER ANSH
3628 Marquatte Avenue, Callas 25, Texas N TRANS "”"FR EQUIPMENT Company, INC.
George R. Winston 7940 Fareholm Orive, Los Angeles 46, California
Robert J. Myers
5226 Homer Street, Dallas, Texas

Harry Oel Muro King Tower Apartments, 901 .. King Avenue

Portiang 8, Oregon
Lyle 0. Keys

ELECTRONIC INSTRUMENTATION
AUTOMOTIVE TEST EQUIPMENT
SYSTEMS ENGINEERING N\
MULTIPLIER PHOTOTUBES x

INDUSTRIAL TUBES

.
MOBILE COMMUNICATIONS% \\
INDUSTRIAL TELEVISION = il ' N

TECHNICAL PRODUCTS*

CIALIZED!

108
y MONT LABORA
o
Cliftonl N. J.

RONIC INDUSTRIES °* January 1956
28 For product information, wse inquiry card on lest page. TELE-TECH & ELECTRONIC
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ood-ALL

capacifors

Leaders in Electronics
on Good-All Capacitors | miL TYPES

Good-All produces a broad line of hermeti-
cally sealed tubular and bathtub capacitors
for a long life of trouble-free performance. Our to specifications MIL-C-25A. Custom designs

technical and production people gain real satisfac- of various metal enclosed styles can also be
provided to your individual specifications.

. . whether for a critical fraction of a second or

tion from working out capacitor problems with
design and component engineers.The confidence of
these engineers in Good-All “know-how” has con-

tributed greatly to our rapid growth in the industry The space-saving size and extremely high IR
of Good-All Mylar* types are ideal for many

\ ' special purpose applications. These are avail-
GOOD-ALL b

MYLAR TYPES

—< able in several metal enclosed designs as well

At ———— as in ceramic or plastic impregnated tubes.

Our engineers are ready to work with you on special
applications. Write, wire or phone for
specifications and quotations.

GOOD-ALL ELECTRIC MFG. CO. coodall Bldg. *+ OGALLALA, NEBRASKA

*DuPont’s trademark for polyester film.

TELE-TECH & ELECTRONIC INDUSTRIES ¢ January 1956 For product information, use inquiry card on last page. 29
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N\

DESIGNERS

for

MISSILIEE SYSTEMS

B New activities at Lockheed Missile
Systems Division have created positions
for Designers capable of performing
creative basic layout and design of
structural, mechanical, electro-
mechanical and electronic packaging

of missile assemblies and components.

B Those who qualify will cope with new
problems in a field of scientific
endeavor that grows daily in complexity.
A knowledge of new materials,

finishes, specifications and experience
on small precision devices will prove
helpful in meeting the challenge of
Missile Systems research and
development.

Those who wish to advance their professional
stature, while contributing to a group effort of
utmost importance, are invited to write.

MISSILE SYSTEMS DIVISION

research and engineering staff

LOCKHEED AIRCRAFT CORPORATION s VAN NUYS, CALIF.

)

30 For product informotion, wse inquiry cord on last page.
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ABLE BAKER CHARLIE is on the
way out. When many of the words
were found hard to handle for other
languages, the International Civil
Aviation Organization turned the
problem over to speech specialists.
After nearly 7 yrs. of study and ex-
perimentation they have finalized
on this new alphabet: Alfa, Bravo,
Charlie, Delta, Echo, Foxtrot, Golf,
Hotel, India, Juliett, Kilo, Lima,
Mike, November, Oscar, Papa, Que-
bec, Romeo, Sierra, Tango, Uniform,
Victor, Whiskey, X-Ray, Yankee,
Zulu.

THE 21-IN. SCREEN SIZE has
taken over the market, reports the
American Research Bureau. Latest
figures show that 47.6% of the na-
tion’s sets boast the big screens. Run-
ner-up is the 16-18 in. size at 34.8%.

FIRST GUIDED MISSILE CRUIS-
ER, the USS Boston, whose main
armament will be four launching
racks for “Terrier” anti-aircraft
missiles, will also have an amplified
master TV antenna system capable
of picking up all VHF as well as
several UHF stations. Jerrold Elec-
tronics is doing the job.

FCC FIELD ENGINEERS run into
some strange happenings in the
course of patrolling the radio spec-
trum. A few of the more interesting
experiences are described in the fol-
lowing case histories from the com-
mission’s files.

The scene was Arizona, and the
culprit an unlicensed TV transmit-
ter. A “fix” on the transmitter’s lo-
cation placed it atop a neighboring
9,000 ft. peak. Then the fun started.
Laden with their mobile gear, the
field engineers started up the moun-
tain. At the 6,500 ft. level they had
to transfer to a four-wheel-drive
jeep. Conditions worsened, and 3%
miles from the peak, the jeep finally
bogged down in the heavy snow. The
investigators continued on foot. Two
and-a-half weary hours later, they
finally reached the peak. There they
found their quarry—an unattended
transmitter, which was being op-
erated by remote control from an
appliance store in the valley.

(Continued on page 34)
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Pending

CHANGE FOR THE
BETTER—from JAN

types to TRs is 2
simple step! TRs fit
: standard JAN7 and 9
pin miniature sock-

ets like the TS102P01, TS103PO1, etc. Pat-
ented liner provides practical vibration
contrel and more shield-to-tube contact for
efficient heat dissipation.

For complete information write for 'TR""
technical bulletin.

Internationals new

., tlectron fube shields
make JAN shields obsolefe!

IERC's *Temperature Rated shields provide complete electrostatic
shielding and effective cooling of electron tubes to within the manu-
facturer's recommended operational temperature ratings for longest
tube life and dependability. TR heat-dissipating shields are available
for direct replacement of JAN shields and fit standard JAN sockets.

Lower tube operating temperatures—to 5005 less than that of a JAN-shielded
tube—are obtained with TR shields. Complete electrostatic shielding and
vibration dampening features combine with effective cooling to make TRs
the answer to a major airline’s problem with premature tube failures caused
by excessive bulb temperatures! TRs, available now, are the first heat-
dissipating tube shields ideally suited for retrofitting existing military, avia-
tion, communication, computer and commercial electronic equipment from

JAN types to the modern TR shield —or for new equipment applications.

International

electronic research corporalion
177 WEST MAGNOLIA BOULEVARC « BURBANK, CALIFORNIA

There is an (ERC heat-dissipating tube shield for every type of miniature, subminiature, octal and power tube.

TELE-TECH & ELECTRONIC INDUSTRIES * January 1956
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A Stackpole Ceramagnet ring 34" in
2" “thick forms the

“heart’ of this efficient, magnetic fo-

diameter by

cusing unit produced by Glaser-Steers
Corporation, Belleville, N. J. The en-
tire unit weighs less than 13 ounces.
Quick, accurate focusing is ob-
tained with simplified gear ar-

rangement.

For product information, use inguiry card on last page.

ality...

TO GET MORE
at LESS COST!

FROM A COST STANDPOINT, magnetic focusing
of television picture tubes paves the way to impor-
tant cost savings by comparison with electrostatic
tube focusing methods. In actual instances, material
savings alone have run from 50c to $1.

FROM A DESIGN STANDPOINT, magnetic focus-
ing lends itself well to the trend toward increased
second anode voltages.

FROM A PRODUCTION STANDPOINT, the pre-
dictable higher quality of magnetic tubes reduces
incoming inspection costs. Factory focusing of sets
i1s done in less time with less skilied labor.

FROM A PERFORMANCE STANDPOINT, mag-
netic focusing quality is generally superior, more
stable, and more effective over the entire face of
large tubes. Focusing is less affected by voltage
changes. When tube replacement becomes necessary,
servicing adjustment is a relatively simple matter.

TELE-TECH & ELECTRONIC INDUSTRIES * January 1956

wwWw americanradiohistorv com


www.americanradiohistory.com

ACTUAL SIZE ENLARGED VIEW

Type G Variable Resistor

HIGH QUALITY

TYPE G
Contact
Brush Continuously Variable
Malded Resistor Ring 1/2 Watt Resistors

Solid Molded Resistor Assures Long Life,

Low Noise, and Permanent Characteristics

. The tiny Allen-Bradley Type G, V2 watt variable resister is a

Type T Resistor oud d )
A Vi Feuf Rl raiier Ao 2latyiasTail ool miniature version of the well-known Type J 2 watt variable
ing covers—for hand or screwdriver adjustment. resistor. It has a solid-molded resistor element progressively
tapered in resistance to produce any resistance-rotation curve.
The graduated resistor element is NOT a painted or sprayed
unit. The Type G element—being solid molded—does not de-
teriorate with age or use. It is not affected by heat or moisture.
It is conservatively rated at 2 watt at 70 C ambient . . . not at
the usual 40 C. The carbon contact brush improves with use.
The Type G unit is a QUALITY product, through and through
. . made for electronic applications where performance is the

Type J Resistor

A 2 wott solid molded varicble resistor avail- ) .
able with various types of adjusting shafts, dominant requirement.

Let us send you full technical data on Allen-Bradley vari-
able resistors. Write today.

Alien-Bradley Co. In Canada—
1342 S. Second St. Allen-Bradley Canadalltd.
Milwavkee 4, Wis., Galt, Ont.

Dual Type J Resistor with Concentric Shafts
Two wunits with separate, concentric adjusting
shafts for individual circuit control.

ALLEN-BRADLEY

RADIO, ELECTRONIC AND TELEVISION COMPONENTS

TELE-TECH & ELECTRONIC INDUSTRIES * January 1956 For product infarmation, use inquiry card on last page. a3
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The "QUALITY” name for PHENOLIC TUBING

. . and at lower costs
. . . specify CLEVELITE*!

To make your product better .

High performance factors, uniformity and inherent
ability to hold close tolerances, make Clevelite outstanding for

coil forms, collars, hushings spacers and cores.

Wherever high dielectric strength, low moisture ab-
sorption, mechanical strength and low loss are of prime impor-
tance . . . the combined electrical and physical properties of

Clevelite are essential.

Fast, dependable deliveries at all times!

Why pay more? For good quality . . . call CLEVELAND!

*Reg. U. S. Pat. Off.
THE

CLEVELAND CONTAINER

OMPANY
€201 BARBERTON AVE. CLEVELAND 2, OHI0O
PLANTS AND SALES OFFICES:

CHICAGD * DETROIT » MEMPHIS « PLYMOUTH, WIS. - OGDENSBURC. N.Y. « JAMESBURC. N.J. « LOS ANGELES

ABRASIVE DIVISION at CLEVELAND, OHIO
Clavelend Container Caneda, Lid., Prescott and Taronto, Ont.

Representatives:

NEW YORK AREA: R. T. MURRAY, 604 CENTRAL AVE., EAST DRANGE, N. ).

KEW ENGLAND: R. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD. CONN.
CHICAGO AREA; PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICACO
WEST COAST: 1RV. M. COCHRANE CO.. 408 S. ALVARADO ST., LOS ANGELES

For product Information, use inquiry card on last page.
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(Continued from page 30)

This complaint was handled by
phone: It was from a Maryland resi-
dent and she complained of severe
interference on both radio and TV
from 9:15 p.m. to 6 am. It had been
going on for three months, she said,
and the power company could do
nothing for her. First check your
electrical appliances, suggested the
FCC. Two days later she happily
reported that she had found the
trouble—an old electric blanket!

The tip came from a magazine
article which described “souped up
jalopies with walkie-talkies” being
employed to hunt coyotes. The Kan-
sas City investigators tracked it
down, and sure enough, the local
ranchers had purchased the surplus
military units and were using them
for just that purpose. They hadn’t
realized that a license was required
for “such short-range transmitters.”

The complaint was interference
to code reception, and the complain-
ant was a persnickety old codger
who was frankly suspicious of the
FCC investigator. “If youre a code
man, read this,” he ordered, and
rapped out a message in Morse land-
line code on the table top. The engi-
neer promptly did. Then followed a
message in international code, which
the engineer translated also. With
his qualifications thus “proved,” he
was permitted to go to work.

During the recent Conneccticut
floods, the FCC’s Boston office re-
ceived a complaint on interference
to the state forestry radio system.
Investigators traced the trouble to
one of the forestry service’s own
transmitters. It was in continuous
operation. Flood waters had actuated
the relay, and it had remained closed
after the waters receded.

Another queer casé was reported
by an aeronautical service at Hono-
lulu, Hawaii. Their air-ground ra-
dio, they complained, was suffering
from strong interference. The FCC
direction-finder net was alerted and
quickly found the trouble. It was a
defective ground transmitter of an-
other airline—5,000 mi. away on the
east coast of the US.!

TELE-TECH & ELECTRONIC INDUSTRIES * January 1956
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| MALLoRY

SERIES 1800

shunt drive

Two new Mallory vibrator models, de-
veloped for general commercial use,
provide performance to meet military
specifications . . . without extra cost!

SERIES 1850
separate drive

New Mallory self—reciying vibrators
lead 1n long life, and dependable service

New construction. A new kind of leaf spring con-
struction puts extra life and performance into the
self-rectifying vibrators now available from Mallory.
The contact arms attached to the vibrating reed
are dual springs. This design effectively prevents
“bounce” of the contacts to give clean make-and-
break action, and provides dynamically balanced
self alipnment.

Count on them for longer life. Stopping of contact
chatter eliminates a major source of contact wear . . .
assures far longer service in every vibrator, minimiz-
ing danger of occasional early failure.

Engineered to fill the need for a premium-perform-
ance vibrator of this type for commercial power sup-
plies, these new Mallory models are capable of meet-
mg stringent military requirements. They can be

Serving Industry with These Products:

Electromechanical—Resistors ® Switches o Television Tuners s Vibrators
Electrochemical—Capacitors s Rectifiers s Mercury Batieries
Metallurgical —Contacts o Special Metals and Ceramics « Welding Materials

Parts distributors in all major cities stock Mallory
standard components for your convenience.

TELE-TECH & ELECTRONIC INDUSTRIES * January 1956

relied upon to deliver the extra service you need . . .
without premium price. For technical data, and for
a consultation on your power supplv requirements,
write or call Mallory today.

New Heavy Duty Mallory Vibrator

The new 1700 series Mallory split-reed “communi-
cation type’’ vibrator* uses special alloy leaves
which serve hoth as contacts and as springs . . .
eliminating usual button contacts. Life is up to
100% longer, constancy of output improved, and
driving power reduced. The new design is available
both as a split-reed model for 6/12 volt service, and
in a Duplex heavy-duty model without split-reed
construction. For information, write or call Mallory.

*Patent applied for

Expect more...getf more from

P.R.MALLORY & CO. Inc.

ALLOR

P. R. MALLORY & CO., Inc., INDIANAPOLIS &, INDIANA

For product Information, use inquiry card on last page. as
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KTBS-TV’s 101-foot television an-

tenna is riding high these days. It's

anchored securely at the peak of their
new Truscon Guyed Steel Tower—1052

feet above the ground near Shreveport,
Louisiana.

This giant steel spire is typical of
many hundreds of Truscon Towers
now standing tall and strong all over
the world . .. on all types of topography

. and in locations where the wind
and weather are extremely severe.

On the East Coast, during the recent
hurricanes, for example, every Truscon
Tower in the area vemained proudly
erect with no damage rveported . . . a
dramatic tribute to the unmatched tech-
nical experience and craftsmanship of
Truscon’s team of skilled engineers.

And no matter what your require-
ment, Truscon’'s modern and efficient
manufacturing facilities are geared to
produce exactly the tower you need . . .
whether it be guyed or self-supporting
...tall or small ... tapered or uniform
in cross-section . . . for AM, FM, TV
or Microwave Transmission.

Get your tower program started by
calling or writing your nearest Truscon
District Sales Office or “tower head-
quarters” in Youngstown—today. Our
experts will be glad to discuss your
problems or help in any way they can.

TRUSCON®

TRUSCON STEEL DIVISION

/A REPUBLIC STEEL i
TRUSCON
o — 1092 ALBERT STREET » YOUNGSTOWN 1, CHIO E

PROBUCTS Export Dept.: Chrysler Bldg., New York 17, N. Y.

A NAME YOU C AN BUILD <CN

KTBS-TV—Truscon Guyed Tower 1052 Feet Tall

aé For product information, use inquiry card on last page.
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KESTER ‘44’ RESIN, PLASTIC ROSIN AND “RESIN-FIVE” FLUX- so many manufacturers combat rising production costs.

CORE SOLDERS are tried-and-proved remedies for almost It could be the solution you’ve been looking for!

. _ . . : . .
exerypheduciion s,1tuat10n where.s-olderm.g tlme'gets THIS IS IT . . . the informative 78-page free Kester text-
out of hand. Kester’s great adaptability to widely diver- book “SoLpEr . . . Its Fundamentals and Usage.” Send for
gent soldering requirements has time and again helped your copy today!

AES[ER oOLDER

C O M PA N %210 Wrightwood Avenue, Chicago 39, lllinois; Newark 5, N. J.; Brantford, Canada

TELE-TECH & ELECTRONIC INDUSTRIES ° January 1956 For producl information, use inquiry card on last page. a7
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NOW . .. all the desirable performance
characteristics of Radio Condenser’s well
known T-31 series vhf-TV tuners in a com-
pletely new package. Designed for greater
safety and easier installation, the new T-31
carries an even lower price, because of mech-

TH E N Ew LOOK anized production methods now in effect.

Here are just a few of the design improve-
. ments that make the new T-31 far superior
seeldlN V h f -1V tuners to the original. As you can see in the illus-
trations, tubes are mounted at the extreme
right, for easier installation beside large
cathode ray tubes. Captive tube shields snap
open for fast tube replacement, but cannot
be removed from the tuner . .. a safety fea-
ture designed to meet Underwriters Labora-
tory requirements. The spring-held snap-on
cover eliminates screws, makes for simpli-
fied, more efficient assembly.

Like the twelve-position four-water switch
pentode unit illustrated, all tuners in the
T-31 series are characterized by fine image
and i-f rejection for high selectivity, good
noise figure and drift characteristics. They
also meet all RETMA spurious radiation
requirements. Performance is everything
vou would expect from a Radio Condenser
tuner, even at the new low price.

Get Complete Engineering and Performuance Data

Write Radio Condenser for your free copy of Bulletin T-31.

Rapio ConNDENSErR Co.

Davis & Copewood Streets * Camden 3, New Jersey

EXPORT: Rodio Condenser Co., Intersational Div., 15 Moore St, N.Y. 4, N.Y. CABLE: MINTHORNE

CANADA- Radio Condenser Co. Ltd, & Bermondsey Rd., Toronto, Ontario

g For product information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES ° January 1956
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AlSiMag
No. Y-35255 AlSiMag
Y-35254

STRONGER!

Alumina ceramics with higher tensile and impact
strengths. Permanent bonding. New glaze with superior
surface resistivity. Rugged. Greater resistance to wear,
chipping and breakage. Exceed MIL-T-27A torque ré-
quirements.

HIGHER TEMPERATURES!

New, superior metalizing techniques. Pace-setting
AlSiMag Alumina ceramics. Greatly extended operating
temperature range. Readily attached with hard solder.
Permit designing to higher temperatures.

GREATER THERMAL SHOCK RESISTANCE:

Retain their excellent electrical and mechanical charac-
teristics and deliver outstanding performance through
out their wider operating temperature range.

AlSiMa ? k
Y-3525§ w E
=

AlSiMag
¥-35252

{ 0
AlSiMag AlSiMag
Y-33755 Y-31490

CUSTOM ITEMS

in High Temperature Alumina Ceramics with High Tem-
perature Metalizing also available, produced by the
same highly skilled techniques. For special applications,
a wide choice is offered in metals and ceramics in ap-
propriate design configurations. Metalized parts for low
temperature applications can also be supplied. Send
blueprint or sketch for complete details.

WRITE FOR FREE BULLETIN FULLY DESCRIBING
STANDARD PARTS SHOWN ABOVE :

AMERICAN LAVA
CORPORATION

54TH YEAR E CHATTANOOGA 5, TENNESSEE
OF CERAMIC » A Subsidiary of
LEADERSHIP =  Minnesota Mining and Manufacturing’ Company

Branch offices in these cities (see your local telephone directory): Cambridge,

Mass. * Chicago, Ill. * Cleveland, Ohio » Dallas-Houston, Texas + Indianapoiis,

Ind. + los Angeles, Calif. * Newark, N. J, » Philadelphia, Pa. * $i. Lowis,

Mo. ¢ South San Frarcisco, Calif. » Syracuse, N, Y. * Julsa. Okla. Canada:

Irvington Varnish & Insulater Div., Minnesota Mining & Mig. of Canada, Ltd.,

P. 0. Box 757, London, Ontario. All ather export: Minnesota Mining & Mfig.
4 Co., International Division, 99 Park Ave., New York, N. Y.

wWWwW americanradiohistorv com
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'YRAMID SOLID DIELECTRIC GLASSEAL! CAPACITORS FOR

9 POINT PREFERENCE

. Especially sturdy capocitors capoble of with-
standing vibraticnal stresses of high occel-
eration ond frequency, ond severe shock

conditions encountered in guided missiles ond

airborne equipment.

Utilize new, rugged compression-seal type,
gloss-to-metol solder-seol terminols. Termi-
nols will not work lcose or rotote under
any operoting condition.

Functional operoting ronge from —55°C to
+125°C. .

Operates normolly under severe humidity
conditions.

Production tests for voltoge breckdown,
capacitonce, power foctor, insulotion resis-
tonce ond seol ore performed on a 100%
bosis.

Copocitonce ronge: .001 mfd. to 1.0 mfd.;
voltoge ronge: 100 to 600 V.D.C. opercting;
con be provided to stondord toleronce of
*20% or to closer toleronces, if desired.

/ New York

LIusames ==
-

1. Hermetically sealed in metallic cases.
2. Power factor less than 1%.
3. Subminiature in size.

4. Available in both inserted tab and extended

+ FACTORS

foil constructions.

For complete engineering information contact your

local Pyramid representative or write to—

CAPACITOR DIVISION

PYRAMID c.cormc conranr

1445 Hudson Blvd. * North Bergen, N. J.

wwWwW americanradiohistorv com
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THE MOST COMPLETE

LINE OF ! X

Shown here are 12 of

the 31 Precision Direct

Reading Frequency
Meters made by PRD.

Also Available. ..

v' Calibrated Precision Frequency Meters

v Drum Dial Direct Reading Frequency Meters
v* Frequency Standard Multiplier

v Custom Designs

PRD offers. 44 different models.
Coverage from 400 to 40,000
me/s. Request 1955 catalog.

RESEARCH
& DEVELOPMENT CO., INC.

ggéor::x:lyi ST;}EEYT Midwest Sales O ffece:
N Sl 1 SOUTH NORTHWEST HIGHWAY, PARK RIDGE, ILLINOIS — TAlcot 33174

Telephone: Western-Sales O ffice:
ULster 2-6800 741% NORTH SEWARD STREET, HOLLYWOOD 38, CAL. — HOllywood 55287

For product information, use iaquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES * January 1956
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EAST COAST OFFICE
Henry E. Sandurs

130 N. Broadway

Camden 2, New Jersey
Phone: Woodlawn 6-1668
TWX No. Camden NJ 380
Phila. Phone: Market 7-3129

WEST COAST OFFICIEE
Robert A. Stackhouse
928 S. Robertson Blvd.,
Los Angeles 35, Calif.
Phone: Crestview 4-5931
TWX No. BEV H 7666

SOUTHWESTERN U.S.A.
John A, Green Company
6813 Oriole Drive

P.O. Box 7224

Dallas 9, Texas

Phone: Dixon 9918
CANADIAN DIVISION | o .
C. C. Meredith & Co.. Ltd. Y A CTS control can be tailored to vour specific requirement.
Streetsville, Ontario 3 ; Refer your control problems to CTS specialists today.
Phone: 310

SOUTIH AMERICA
Jose L.uis Pontet
Buenos Aires, Argentina
Montevideo, Urugnay
Rio de Janeiro, Brazil
Sao Paule, Brazil

OTHER EXPORT :
Sylvan Ginsbury ?‘ )

275,000 sq. ft. plant area . . . 1500 employees . . .
making ALL TYPES of variable resistors by the million . . . for
ALL TYPES of military and commercial applications.

Dependable deliverv. Exceptionally good delivery
cycle due to enormous mass production facilities.

R West 40th Street / B
New Vork 18, New York
Phone: Pennsylvania 6-85239 "*
4 L.
L3
»
o
Aj_ &

ELKHART %= INDIANA
FOUNDED 18946

Fre Exclusire f//ma'a/rﬁlé i1 Precéscon Alass Prodecclion 0/’%?!'(1//() HRecsistows
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EIMAC klystrons bring high power

nother frequency range...

TYPICAL CW OPERATION
Eimac X590D Amplifier Klystron

225-400mc
D-C Beam Voltage . . . . . 20kv
D-C Beam Current . . 2.32 amps ¥
Power lnput . . . . . . 46.4kw '
Power Output . . . . . . 20kw
Driving Power . . . . . . 11w
Efficiency . . . . . . . . 43%
Power Gain . . . . . . 32.6db

Ano:her frequency range, 225-400mc, has been spanned with a com-
mercially available Eimac high power amplifier klystron. The Eimac
X590D, the first klystron developed for operation at the VHF-UHF
junction, delivers 20kw/C\W power output with only 11 watts drive.
Its high power gain of 1800 times and efficiency of 43% typifies the
incomparable performance of Eimac klystrons.

Incorporation of Eimac’s unique modulating anode gives X590D
outstanding versatility. It can be 1009, modulated to peaks of 40kw
in AM operation or easily pulse modulated with low pulsing power.

A new, indirectly heated oxide cathode greatly simplifies cathode
power and cooling requirements.

With the X590D, Eimac now covers the 225-1000mc range at high
power with only four klystron types. Wide range tuning and an easy,
cconomical approach to high power UHF transmitters is made pos-
sible by the Eimac feature of completing RF circuitry outside the
vacuum system with permanent circuit components.

Microwave high power is easily obtained by driving an Eimac
klystron amplifier with existing low power equipment.

Transmitters employing Eimac klystrons: give incomparable per-
formance and reliability plus unmatched economy, since costly RF
circuitry is not repurchased with each tube replacement.

S AN

i =

-
‘I
et R o R

225'400mc

20kw CW Power Output 7

iy 1
[}

— -

Eimac X590D amplifier klystron with circuit components permit
ease of transmitter design by equipment manufacturers

® Eimac offers the most extensive selection of bigh power

amplifier klystrons for pulse, CW and AM applications.
For informatien coniact our Technical Services Dept.

EITEL-McCULLOUGH, INC.
BRUNO,

The World’s Largest Manufacturer of Transmitting Tubes

CALIFORNIA

wWWW.americanradiohistorv.com
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FROM . Gr. VLIc Alisterx

SAVE MONEY...order direct from manufacturer
SAVE TIME. .. order from one source
SAVE WORRY... fast, accurate shipment

Send coupon today for colorful, free catalog-
brochure " New Dimensions in Controlled
Studio Lighting” and complete information
on the J.G. McAlister factory-direct,

"Buy or Rent Plan”!

). G. McAlister, Inc.

I 1117 No. McCadden Place
Hollywood 38, Calif.
Gentlemen:

Please send me free catalog-brochure, “New

Dimensions in Controlled Studia Lighting” and

. facts on the economical, faetory-direct plan. No
I obligation on my part.

NAME TITLE
B company.
I ADDRESS

CITY ZONE. STATE

-

the newest
most advanced
lighting equipment
1s made by

J.G. MeAlister, Inc

|

R

R ——————
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Magnets for rotors or stators
...any design orsize you may require.

“MAGNETIC MATERIALS CATALOG”

Write for your copy

Contzins handy data on various types of
Alnico Magnets, partal lists of stock
items, and information on other perma-
nent magnet materials. Also includes
valuable technical data on Arnold tape-
wound cores, powder cores, and types
“C” and “E” split cores in various tape
gauges and core sizes.

ADDRESS DEPT. T-61

pa—

The use of Alnico permanent magnets in rotor and stator assemblies
of motors, generators, magnetoes and tachometers has revolu-
tionized the designs of these devices. Whatever your need may be
—from a tiny rotor for z timing device to a large slab for power
generators—Arnold can take care of your requirements, either for
experimental samples or production quantities.

® Let us work with you. You will have the advantage of working with
a leading producer of rotor magnets, whose manufacturing and
testing facilities—the most modern in the business—give you the
best assurance of high quality standards and uniform performance.

waD51684

T P

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATI(;ﬁ. é

M l General Office & Plant: Marengo, Hlinois N
S DISTRICT SALES OFFICES . .. New York: 350 Fifth Ave. AT
LZ="" Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St.
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(rmeddisTe Detiory/

ON ALL OF THESE COLOR EQUIPMENTS

ﬂ STAIRCASE
VECTORIMETER = GENERATOR STABILIZING
Wich 7-inch Produces ten AMPLIFIER
ascilloscope, equal steps for Amplifies and re-

provides polar
display for ac.
curate measure-
ment of chrom-
inance phase
and amplitude

in color bar or bl

staircase signals.

measuring am-
plitude linearicy
and phase. Pro-
vision for ext.
sync. Insercion
of ref. burse
and mod. from

built-in xt! osc.

or ext. source.

shapes sync sig-
nal . . . Removes
hum and L-F dis-
tortion . . . Estab-
lishes d-c¢ refer-
ence levels . . .
Adjustable whice
stretch.

ENCODER

Packages R-G-B sig-
nals into standard
comfosite video when
used with auxiliary
equipment . . . Long
term stability . . . Free-
dom from chroma
drift. .. Employs crys-
tal diode bridge in
color modulator.

BURST KEYING GENERATOR
Incorporates accurately-timed, fully
adjustable gating circuits . . . Variable
width and pulse position conrtrols.

SYNC DELAY

In sync line
to Encoder.
Assures pre-
c1se coinci-
dence of sync
drive, lumi-
nance and
chrominance.
No insertion
loss . .. Inde-
pendent de-
lay channels,

COLOR BAR
GENERATOR

Develops 9 color
bars for complete
system alignment
and full adjust-
ment. Used with
Vectorimeter for
all color system
amplitude and
phase certifica-
tion tests.

SUB-CARRIER GENERATOR

Generates high stability 3,58 mc sub-
carrier signal . . . Provides 31.5 kc sig-
nal for sync generator lock-in. . .
Temperature-controlled cryseal oscil-
lator . . . Highly stable dividers.

ENVELOPE DELAY CORRECTOR

Designed for insertion in video pro-
gram line . . . Provides FCC standard
0.17 us. compensationatsubcarrier fre-
quency for envelope delay correction.

Write for further information, or send your order now to Philco Dept. TT

PHILCO CORPORATION

OVERMNMENT
NDUSTRIAL

A ND
DIVISION

PHILADELPHIA 44,

a PENNSYLVANIA

In Canada: Philco Corporation of Conade Limited, Don Mills, Ontarie
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MINIATURIZEp R

mng};;

Op
9%

%

QUTPUT

lustrated here is a typical circvit requiring

special miniaturized transformers for use in

Servo and Audio Transistor Power Amplifi-

ers. Available standard transformers were
not svitable. Specifications required a mini-
mum of Class B switching transients and low T

D.C. resistance to conserve battery power.

CLASS B TRANSISTOR POWER AMPLIFIER L

SOLUTION: Through Special Techniques

Microtran engineers, specialists in the design and manufacture of miniaturized transformers,
solved the problem by using Bifllar winding techniques ond the most recently developed
high permeability and grain-oriented core materials. listed below are two sets of trans-
formers produced to the above requirements.

Appli- Tran- Pri. Load Power Freq. Catalog

cation sistor Imp. Imp. Level Range Number
Audio Driver 2N98 25,000 2 1200 2C.T. 75mw. 200-6000A MT7-FB
Audio Output 2N43 1000 QCT. 3.2Q 250mw. 200-6000~ M2231
Servo Driver 2N5S7 5609 400 Q C.T. 150mw. 400 8126
Servo Output 2N57's 5600 C.T. 2500 2.5 watts 400~ 8127

US YOUR REQUIREMENTS

Microtran manufactures & wide variety of transformers for standard and special, military
and industrial applications, Send us your requirements for prompt reply and quotation.
Detailed catalog and specification design sheets available on request. Catalog items to
MIL-T-27A immediately available from:

HAROLD H. POWELL CO. RADIO PRODUCTS SALES, INC.
2102 Morket S, 1501 So. HIN St.
Philodelphla, Pa. Los Angeles, Cal.

PEERLESS RADIO DISTRIBUTORS W. D. BRILL CO.

93-32 Merrick Rd, 198 10th Street
Jamaica, N. Y. Oakland 7, Cal.

MICROTRAN v e e

84-13 Rockowoy Beach Blvd., Rockaway Beach 93, New Yark:

MONTAGUE RADI|O SUPPLY
760 Laurel St.
Beaumont, Texas
WOLMAR DISTRIBUTORS
417 Columbia 5¢.
Utlca, N. Y.

NEptune 4-3328

48 For product Information, use inquiry ¢ard on last page.
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Electronic Transformers
and Circuits

By Reuben lee, Fellow, IRE. Second edition, pub-

fished 1955, by John Wiley & Sons, Inc., 440
Fourth Ave., N.Y., N.Y. 360 pages, price $7.50.

Besides providing practical data on
the design of transformers used on elec-
tronic apparatus, this book furnishes
electronic engineers with a clear under-
standing of the effects of transformer
characteristics upon electronic circuits.
The aim has been to provide a refer-
ence of maximum usefulness with a
minimum of unnecessary material. Phy-
sical concepts are emphasized, with
mathematical treatments simplified
wherever possible. This second edition
has been expanded to include new sec-
tions on magnetic amplifiers, pulse cir-
cuits, reactor surges, toroid coils, r-f
power supplies, wideband transformers,
and charging chokes.

Fundamentals of
TV Engineering
By Glenn M. Glasford, M.§. Published 1955 by

McGraw-Hill Book Co., lnc., 330 West 42nd §t
N.Y., N.Y. 642 pages, price $12.75.

This volume is intended as a reference
on the engineering problems of practi-
cal TV systems. Beginning with the fun-
damental principles invelved in the
transmission and reproduction of visual
information, it continues with a study
of pick-up and receiving tubes, followed
by an analysis of circuits and devices
which could be applied in the system.
Wherever possible, alternate ways of
performing a particular operation are
given, along with an evaluation of the
relative merits of the possible methods.
Recent advances in uhf and color are
discussed, with monochrome and color
systems treated concurrently, rather
than in separate and unrelated chapters.
Providing complete information for the
design of TV systems and their com-
ponent parts, this work should aid the
engineer in extending his knowledge of
this timely subject.

Electronic Data
Processing In Industry
A cose book of manogemenf experience published by

the Americon Monagement Association, 330 W.

42nd St., New York 36, N.Y. 256 pp. Price $7.75

{AMA members, $5.75)

This new American Management As-
sociation, Special Report No. 3, is a
comprehensive report on the latest de-
velopments in “the office revolution.”
The volume describes graphically how
automatic data-processing offers un-
paralleled speed, accuracy, controls,
and savings for industry. It gives spe-
cific practical information on: how to
determine whether a company should
adopt electronic data-processing; how
to plan the installation of such a sys-
tem; what equipment is available; and

(Continued on page 50)
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Now Fairchild is able to miniaturize
potentiometers and still give vou the
accuracy and reliability you need.

This advance is made possible by
Fairchild’s continuous and extensive
research on new materials such as epoxy-
resin and halogenated polyvethyvlene
\ insulating materials, and precious metal
D alloy resistance wire, and by thorough

\ evaluation of these materials in our own
\ c environmental testing facilities. These
\5'3,;. advances are maintained bv our rigid
quality control program on materials,
‘ processes, and manufacturing.
£ LY
\ \
\ % ]
(e \
>

MINIATURIZATION

without )
sacvrificing performance

Fairchild miniature precision potentiometers meet applicable
portions ot MIL-E-5272A for humidity, vibration, temperature cycling,
fungus resistance and salt spray. These units, in %" and 1%*
diameters, meet the same requirements for accuracy and reliability
as most standard precisien units up to 2° in diameter.

No matter what factors govern your cheice of precision
potentiometers, you'll find the answer in Fairchild's complete line.
Write Dept. 140-59E2, Fairchild Camera and Instrument Corporation,

Potentiometer Division, 225 Park Avenue, Hicksville, /—) / ’_-) /\/ / / l D
Llong Island, New York. // l,f <L /&) / [ =

PﬁECISIOIV POTENTIOMETERS
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CUEER= - & ] =EN

28
foot
TRANS-
HORIZON

ANTENNAS
available

NOW

Field proven for two years in over
50 installations, this versatile, rugged antenna
is currently available from stock.

moré

This typical SCATTER in-
stallation shows threc 28-foot
trans-horizon antennas. D. S.
Kennedy & Co. not only fur-
nished the “dishes™, but also all
of the waveguide components
which included diplexers, bends,
horns, transitions, etc.

From design and develop-
ment through production of
complete antenna systems
Kennedy has your answers. And
when time is an important
factor, Kennedy is unmatched.

ANTENNA EQUIPMENT

-D. S. KENNEDY & CO.

‘k COHASSET, MASS. — TEL: C04-1200

50 For groduct information, wse inquiry card on last page,
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BOOKS 2

(Continued from page 48)

how progressive companies are now us-
ing these systems. Also included are
reports of company experience with
small, medium, and large computers, a
forecast of future developments in elec-
tronics, and a valuable glossary of pro-
gramming terms.

Books Received

1955 Book of ASTM Standards:
Part |—Ferrous Metals

Published 1955 by ASTM, 1916 Race St., Phila-
deiphic 3, Pa., 1834 pages, 315 standards. Con-
tains standard and tentative specifications, meth-
ods of test, and definitions for steel  piping
materials, springs, corrosion resisting steel, srom,
;_mgggznc matersals, metal powders, etc. Price
13.50.

TV Repair Questions & Answers
{Sync and Sweep Circuils)

By Sidney Platt. Published 1955 by John F. Rider
Publisher, Inc., 480 Canal St., N.¥., N.Y. Paper
bound, 122 pages, price $2.10. Covers the serv-
icing aspects of all vertical and horizontal sweep
and sync circuits, including AFC circuits.

Aeronavtical Electronics Digest

1955, o compendium of technical papers exemplifying
progress in the field of Aeroncutical Electronics.
Presented ot the National Conference on Aero-
nautical Eleclronics, May 9, 10, end 11, 1955,
Dayton, Ohio. Price $4.00, copies may be obtained
trom Publications Committee, Nationa! Conference
of Aeronautical Electronics, P.O. Box 621, Far
Hills Branch, Dayton $, Ohio.

Government Publications

Some Characteristics of Image
Orthicon Camera Tubes

Naval Research Laboratory, Mar. 1955. 44 pages,
ilustrated. (Order PB 111658 from OTS, U.S.

Dept. of Commerce, Wask. 25, D.C., price

$1.25.)

Reduction of Power Line

Radio Interference

Naval Civil Engineering Research and Evaluation
Laboratory, Feb. 1955. 32 pages, illustrated.
éOrdtr PB 111666 from 0TS, US. Dept. of

ommerce, Wash. 25, D.C,, price $1.00.)

A Reflectometer for H-F Band

Naval Researck Laboratory, Sept. 1949. 9 pages.
éOrder PB 111682 from OTS, US. Dept. of
ommerce, Wash. 25, D.C., price 504.)

Investigations of Permanent
Magnet Alloys. Final Report

Arnold Engineering Co., for U.5. Army Signal
Corps, May 1948. 51 pages, tables. (Order PB
111664 from OTS, U.S. Dept. of Commerce,
Wash. 25, D.C., price $1.50.)

High Voltage Extraction
of Electrons From a Plasma

Univ. of Calif. Electromics Laboratory, for USAF,
Feb. 1955, 42 pages. (Order PB 111698 from
OTS, U.S. Dept. of Commerce, Wask. 25, D.C.,
price §1.25.)

Evaluation of Dynamotors

Cogk FElectric Co., for Wright Air Development
Center, USAF, Jan. 1955, 90 pages. (Order
PB 111733 from OTS, U.S. Dept. of Commerce,
Wash. 25, D.C., price $2.25.)

Boundory Layer Radicactive Tracer
Technique, Part 1, Instrumentation

North Carolina State College, Jor Wright Aér De-
velopment Center, USAF, Au}. 1954, 107 pages.
éOr er PB 111677 from OIS, U.S. Dept. of

ommerce, Wash, 25, D.C., price $2.75.)
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-n:nmﬂf{cm&y’smug,
PNP Al;q‘xov#pn TION TRANSISTORS —
CHARACTERISTICALLY TUNG-SOL
'.1'\ IN QUALITY

TUNG-SOL|[- - '. 3

E
TRANSISTORS NOW IN PRODUCTION

These new Tung-Sol Transistors, now available in producticn, CHARACTERISTICS OF TUNG-SOL TRANSISTORS
a wi lications where miniaturization of TS-162 1S-163 TS-164 T5-165 TS-166
meet a md; range pf applications wher ATINES et T15-163 15-16
equipment is essential.
The Tung-Sol semiconductor design and development pro- Calledlor Vain 1Cu g SE5T §=35 [ =ES1[=I0
gram is characterized by laboratory-control processing and ~ Collecior MA o . 1o , 10 | 100 3 30
100% testing—including rigid life, mechanical and electrical ~ Dissipotion et 25°C (MW) 50 50 = 50 50 50
tests. It is your assurance of uniformity, long life and reli- Junction Temp. (°C) a5 85 85 a5 85
ability in excess of design specifications.
i i ; ERAGE
High production standards for Tung-Sol Transistors are con-  f{VIRASE CHARACTERISTICS
sistent with the manufacrurmg pOlle which safeguards Cutoff UA (Mox.} 15@-10v 25@-25v 25@-25v 25@-25v 15@-10v
Tung-Sol’s second-to-none reputation for quality in all its Current Gain 93 96 .98 .99 .97
oshe | y | , _ Noise Figure 20 20 20 20 15
Forengineering assistance in adapting Tung-Sol Transistors to
. . . . Frequency Cutoff (MC} 0.5 0.7 0.9 1.1 —
your product, write to Commercial Engineering Department.
Power Goin (DB) 37 39 41 42 36

@ TUNG-SOL ELECTRIC INC. Newark 4, New Jersey The Tung-Sol semiconductor development program also includes a line

Sales Offices: Atlanta, Chicago, Columbus, Culver City, Dallas, Denver, of high frequency and high power transistors.

Detroit, Newark, Searttle.

Miniature Sealed Beam Signal Radio And Aluminized Special Semiconductors
lomps ‘Headlamps Flashers TV Tubes Picture Tubes Purpose Tubes
TELE-TECH & ELECTRONIC INDUSTRIES ¢ January 1956 For product information, use inquiry card on iast page.
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new!

a solid-dielectric molded paper tubular capacitor

with flat capacitance-temperature characteristics

2 : =
2 gt =
5 o
z
¥
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3 —4
e
R
=
g -8
L —10
HCX*—impregnated Black Beauty® capacitors Sprague, on request, will
provide you with complete
application engineering
. S ; ]
offer improved circuit performance it ,f,f‘.’;’,,jé’ij,’;’,‘;’;jf;j;,jj
J tubular capacitors.

SPRAGUE’S NEW TYPE 109P CAPACITORS use a unique new impregnant identified by
the trademark HCX. Developed in the Sprague research laboratories in the search for a better
material than the polyesters customarily used for impregnating solid dielectric paper tubulars,
HCX is a hydrocarbon which polymerizes after the rolled section has been vacuum impregnated.
[ts salient electrical characteristic of insulation resistance, power factor, and capacitance change
with temperature are superior to those of the ordinary polyester units on the market today.

Type 109P Black Beauty Telecaps are molded in non-flammable phenolic and are mechani-
cally rugged. They make an ideal capacitor for all TV and auto radio operations and are well
suited for automation assembly by machine since the lead concentricity is closely fixed and there
is no outer wax dip to jam inserting heads or magazines. '

Complete performance data covering the wide range of sizes and ratings are in Engineering
Bulletin 223, available on letterhead request to the Technical Literature Section, Sprague Electric
Company, 233 Marshall Street, North Adams, Massachusetts.

* Trademark

i
s pn n G u E world's largest capacitor manufacturer

Export jor the Americas: Sprague Efecuric international Lid.. North Adams, Massachusetts. CABLE: SPREXINT.

v
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TELE-TECH

& Electronic Industries

O. H. CALDWELL, Editorial Consultant x M. CLEMENTS, Publisher % 480 Lexington Ave., New York 17, N. Y.

WHAT'S AHEAD FOR '56!

ELECTRONIC BUSINESS

ANOTHER GOOD YEAR is predicted. Radio-TV
should climb to a new peak, especially if color-TV moves
off dead center. The volume in broadecast equipment will
be lower unless a new FCC ruling opens the gates for
further station construction. Mobile and microwave
communications as well as audio are expected to con-
tinue at present high levels and electronic equipment
in industrial applications will rise.

GOVERNMENT ELECTRONIC ACTIVITY should
again account for approximately $3 billion in 1956.
Awards for equipment production will be low, the bulk
of the funds being used for R&D. Air Force again will
provide lion’s share of funds with Navy and Signal
Corps following. Principal expenditures will be for
guided missiles, radar detection and countermeasures.

TELEVISION

BLACK & WHITE TV sales are expected to be at
least as high in 1956 as they were in 1955—if not greater.
The era of the second and third set is upon us and em-
phasis will be on selling smaller screen receivers of light
weight for portable applications where built-in antennas
are effective. The 17-in. screen will probably be the most
popular. There is nothing practical foreseen for next
vear in the way of picture-on-the-wall receivers, light
amplifiers or other revolutionary devices.

COLOR-TYV is still on dead center so far as sales are
concerned. Estimates of 300,000 receivers are forecast
for 1956. There is some thinking that more interest in
color by the public will be shown by late spring. Cost,
programming and receiver reliability are main trouble-
spots. When WNBQ in Chicago actually takes to the air
with 10 hours daily of color shows, receivers in public
places could start the ball rolling. But even if the inter-
est rises in Chicago there will still be a time lag before
the East and West follow suit.

SEMI-CONDUCTORS

TRANSISTORS will be found coming into use more
and more. They are of course ideally suited for the
miniaturized personal type receivers but they are not
being used as extensively as they might be because of
the high unit cost of transistors compared to tubes. More
and more equipment manufacturers however announce
transistor production facilities with most of them con-
centrating on the production of units for their own con-
sumption, By integrating transistor production with end
equipment production and making only the end item
available some interesting marketing changes can result.

TELE-TECH & ELECTRONIC INDUSTRIES * Jonuvary 1956

Semi-conductor materials are also under constant scru-
tiny. A germanium-silicon transistor is expected soon
and a new composite metal tin-on-nickel has interest
for transistor makers.

MATERIALS

A CONTINUED HIGH radio and black and white TV
market will bring the electronic industry trials and
tribulations from a materials standpoint, particularly if
color TV sales take hold in the spring. Copper and brass
are still in short supply, and there is no reason to believe
that additional copper will be released from Government
stockpile in the near future. Nickel is also in acute short
supply. With increased receiver production there will
be increased raw material requirements for vacuum
tubes production. Also, in connection with tube demand,
there is a scarcity of first grade mieca, which will un-
doubtedly force manufacturers into using synthetic or
substitute materials. Some work is at present being done
to try to develop a synthetic first grade mica, but this is
progressing at a slow pace.

GE’s introduction of an all ceramic planar triode for
UHF applications this fall is undoubtedly the forerunner
of a number of all ceramic tube types to be manufac-
tured. Unusual strength, insulation characteristics, and
temperature characteristics of the alumina ceramics,
coupled with the miniaturization possibilities offered
through planar construction, indicate good possibilities
for this type of tube in 1956. Increased use of these
ceramics in other applications, such as sockets, feed-
through insulators, spacers, etc., can be expected.

Much larger volume in copper clad laminates is in the
offing, as more and more manufacturers convert to
printed circuits and automation in their production,

MANPOWER

ELECTRONIC ENGINEERS will continue to be in
short supply throughout the coming year. In fact, if
the present business boom continues or reaches higher
levels, the situation is bound to become more acute.
Engineer-want-ads in newspapers, because of their
volume, were a contributing factor in the recent price
hikes of newsprint. The year 1956 should also see the
start of some dynamic educational support programs
on the part of government, industry, and trade asso-
ciations to promote scientific and engineering careers,
Obviously none of the programs started in 1956 can
contribute effectively toward alleviation of the man-
power shortage until after 1980! Why not a GI bill in
support of scientific and engineering education?

53
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Revedling important developments and trends
throughout the spectrum for radio, TV and

electronic research, manufacturing and operation

THE NEXT TRANSISTOR development is slated to be
combination germanium-silicon transistors, according to
reliable industry sources. Combining the two reportedly
brings out the most desirable characteristics of each,
with few of the disadvantages.

RADIO-CONTROLLED TRAFFIC LIGHTS may revo-
lutionize traffic engineering science. Introduced last
month in Chicago, the new system uses coded radio
tone signals to remote control electronically equipped
stop-and-go signals. Radio coordination from a Central
Station provides the traffic signal timing changes neces-
sary to meet the varying traffic conditions. The installa-
tion was designed by General Electric.

VACUUM TUBE PROCUREMENT, by the Army and
Air Force, will total approx. 4,000,000 units in Fiscal
Year 1356. Over 280 different types of tubes will be
included.

ROCKET FLIGHT SIMULATOR

e L I Y A

Unique new “‘Vari-G' Centrifuge, designed and built for the Navy by
Hycon Mfg. Co. of Pusadena, Cuolif., will test two 1-lb. specimens simul-
taneously up to 300 G’s, ond two 10-lb. units up to 100 G's. The unit
reuches peak velocity In less than 1/7th of a second, and virtually any
occeleration con be simulated. Designed specifically for testing rocket
fuses, the machine has reduced costs from $120 to 20¢ per fest.

54

INDUSTRY HEADS FEAR that the FCC will attempt
an unrealistic solution to the UHF-VHF TV problem.
Vacuum created by lack of a constructive industry-
sponsored program, it is felt, may precipitate the deci-
sion. RETMA’s Frequency Allocation Study Committee
is requesting more time for study, and citing past serv-
ices to the public of presently existing allocations.

ANOTHER PARTIAL SOLUTION TO THE COPPER
PROBLEM is seen in the use of copper clad steel. New
technique offers copper saving of 80 to 90%, and much
greater yield strength—approximately 4 times that of
copper alone. Uses to which copper clad steel is being
put include rectangular waveguides, high powered vac-
uum tubes and high amperage switches.

HINT OF A BOYCOTT against U.S, broadcast equip-
ment manufacturers was voiced to members of RETMA
International by spokesmen for the Association Inter-
american de Radiodifusion (AIR), 3,000-member associ-
ation of radio broadcasters covering the Western Hemi-
sphere. The group is reportedly nursing resentment
against the American equipment manufacturers because
of latter’s lack of financial support of the organization.

MORE EFFICIENT USE OF ENGINEERING KNOWL.-
EDGE is the aim of the new science designated “Com-
mercial Engineering.” Dr. Henry Ludmer, assoc. pro-
fessor at Ill. Inst. of Technology, and pres. of the new
National Inst. of Commercial Engineering, explains their
goal as “ .. to develop and use all relevant scientific
methods and principles to maximize efficiency in com-
merce and to promote mass distribution badly needed
for our mass production.”

LOOK FOR increasing application of electronic devices
in hotels. Time-honored methods of registering guests,
assigning rooms and routing messages are considered
antiquated by forward-looking hotel executives. Among
items envisioned for the hotel of the future are closed-
circuit TV to greet guests at the door, computer to pick
out and assign room, pneumatic tube system for room
service, and automatic conveyor system to handle bag-
gage.

NEW COLOR TV DEVELOPMENT, known as “color
video inset,” will enable small studios to produce color
“spectaculars.” Developed by NBC, the device permits
the image from one camera to be set into the image
from another to form a single picture.

TELE-TECH & ELECTRONIC INDUSTRIES * Janvary 1956
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AIRBORNE RADIO UNITS may soon be used to ob-
serve and report automobile traffic conditions, The FCC,
under pressure from motorists associations, has taken
the matter under consideration and is soliciting views
from interested parties. Police agencies, in particular,
are being sounded out on the possibility of close co-
operation between police and the automobile associa-
tions.

SUBSCRIPTION TELEVISION

THE TOLL TV QUESTION comes up before the Rules
Committee of the New York City Council the second
week of this month. As one of the first public hearings
to be held on the subject, it will be watched closely by
top industry officials. The hearing has been called to
consider a resolution which would advise the FCC to
withhold approval of toll TV. The resolution describes
pay-TV as a “denial of the spirit and intent of Section
303 (G) of the Communications Act of 1934 which
directed the FCC to encourage the larger and more
effective use of broadcasting in the public interest.” The
resolution also warns that toll TV would create hardship
for many low and middle income families.

TV PICTURE TUBES

RETMA WILL FIGHT the two new Trade Practice
Rules which are now being put into effect by the Fed-
eral Trade Commission. In connection with Rule 9, “De-
ception as to Size of Picture,” the RETMA petition ob-
jects that the rule promulgated by the FTC offers “per-
haps 20 different methods of measurement” as opposed
to the one standard system of screen size designation
now used by the industry. RETMA points out that
“through experience the public has learned the size,
and how it compares to other sizes. The phrase ‘21-in.’
has a definite secondary meaning when used with TV
set. It is a size number, like a size 12 dress . ..”

Also under fire is Rule 12, which requires that any
cathode-ray-tube which employs a used envelope must
be labelled “used.” The rule applies even though the
“used” tube is subjected to exactly the same manufac-
turing process and tests as a tube using new glass.
RETMA contends that there is no difference in the qual-
ity of picture tubes with re-used containers from those
with unused containers, if both have all new functional
parts and undergo the same manufacturing processes.
They warned that if the tubes using repossessed glass
must be so labelled, customer preference will force the
repossessed glass bulbs off the market, and lead ulti-
mately to an increase in cost of tubes and set to the
consumer.
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MILITARY CONTRACTS

NEW CONCEPT IN CONTRACT AGREEMENTS,
initiated and tested by G. M. Giannini & Co., could bring
great changes in the manner of handling defense con-
tracts. A one-year test of the contract, between Giannini
and the Redstone Arsenal, Huntsville, Ala., has shown
savings to the customer of 1619}, and has reduced the
delivery time by more than 609%. As described by the
firm, the new contract calls for a given number of in-
strument parts to be manufactured and kept available
in a given year. When the customer determines a spe-
cific need, the parts are assembled to meet the need.
From the manufacturer’s viewpoint, this has the advan-
tage of making possible large-scale production of parts
on an orderly basis, with only minor peaks of activity
when assembly must be performed.

Watch For These Special Issues!

March—IRE Show April—NARTB
May—Avionlc June—Annual Electronic Industries Directory

PINT-SIZED ‘‘REPEATER”’

" ‘::-?ff |.J". _-': S

Signal Corps technician splites the new transistorized repeater into field
telephone line. New unit, thanks to transistor, and use of printed circuit
construction, is only 1/5th the size and weight of the warlime version.
Batterles [ast 90 days, and cost $6.00 yearly. Batteries for similar WW I
model cost $105 yeorly. Predicted field life of the new sepeater is 10 to
15 yrs.—without adjustment.
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Fig. 1: Method of observing heater-
cathode leakage, using an oscitloscope

By THE ADVISORY GROUP
ON ELECTRON TUBES

Current flow between heater and cathode of vacuum
tubes is often responsible for the malfunctioning of
electronic equipment. Examples of the different types
of heater-cathode leakage and the steps to be taken to
minimize them in electronic circuits are described

Heater-Cathode Leakage

HE oxide coated cathode in an

indirectly heated type receiving
tube operates in the approximate
temp. range of 750 to 875°C and re-
ceives its heat from a heater, oper-
ating at about 1150 to 1350°C, by
both radiation and conduction. The
heater is electrically separated from
the cathode by a sleeve of insulation
material, usually a specially pre-
pared form of aluminum oxide ap-
plied to the heater as a coating. The
same insulation also separates ad-
jacent heater folds or turns. Any
current flow between the heater and
the cathode is known as heater-
cathode leakage, and should always
be considered a detriment, because
it may result in the malfunctioning
of electronic egquipments.

Before specific circuit design
problems arising from heater-cath-
ode leakage are discussed it would
be well to review some of the phys-
ical factors involved in insulating
the heater from the cathode of the
tube. As previously stated, the in-
sulating material must operate at
high temperature and still adhere
extremely well to the heater. The
coated heater, inserted into the
cathode sleeve during the assembly
of the tube, and the cathode make
physical contact at various places
along the outer surface of the insu-
lation and the inner surface of the
cathode sleeve. With 100 volts ap-
plied between heater and cathode,

THE ADYISORY GROUP ON ELECTRON
TUBES, 346 Broadway, New York 13, N. Y.
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the voltage gradient in the insulat-
ing material can be as high as 50,-
000 v./in. The coating thickness can-
not be materially increased since the
thermal expansion of the aluminum
oxide is not identical to that of the
heater material, and the insulating
material or the heater would be
subjected to breaking with repeated

heater cycling. Increased coating
thickness would also greatly pro-
long the warm-up characteristics of
the tube since more mass would
have to be heated.

Electrical Behavior

Although the aluminum oxide
which is used for the heater-to-

Fig. 2: Balanced (top), and unbalaneced ratio detectors used for FM demodulation
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Fig. 3: Leakage with 10-15 v between h & k

cathode insulation is an extremely
high resistance material, the leakage
observed in tubes is not a simple
case of a resistance between the
heater and the cathode. Electrons
find their way, in both directions,
between the heater and the cathode
by at least three different methods:

(1) The frst type of leakage con-
sists of a straight resistive compo-
nent of current flow through paths
that have a lower resistance than
the aluminum oxide. Impurities in
very small amounts can cause this
type of leakage to occur.

(2) Cracks or fissures in the
aluminum oxide can expose bare
heater wire having sufficient elec-
tron emission at the operating tem-
perature to account for the flow of
electrons from the heater to the
cathode, if the heater is negative in
respect to the cathode. In the same
manner, electron emission can take
place from the cathode to the heater,
when the heater is positive with re-
spect to the cathode, if any emitting
material is present on the inner sur-
face of the cathode sleeves.

(3) Although there is controversy
as to the exact cause, with argu-
ments ranging from positive ion mi-
gration to semi-conductor theories,
a third type of heater-cathode leak-
age may be due to some form of ion
migration between the heater and
cathode.

Methods of Measurement

Heater-cathode leakage can be
readily observed on an oscilloscope
by the method shown in Fig. 1. The
use of a dc supply rather than an ac
supply for the heaters circumvents
the problem of having one half of
the heater out of phase with the
other half.

Heater-cathode leakage phenom-
ena can be divided into two cate-
gories. The first of these shows
saturation with about 10 to 15 v. be-
tween heater and cathode and may
or may not be symmetrical with re-
spect to voltage polarity, as shown
in the waveforms in Fig. 3. The sec-
ond category of leakage takes place
with less than 10 v. between heater
and cathode. Leakage of this variety
is usually below 1 pa. and is char-
acterized by extremely distorted
waveforms as illustrated in Fig. 4.

The above two categories may oc-
cur separately or together, and
when both exist at the same time,
one may mask the other.

The test for heater-to-cathode
leakage as specified in MIL-E-1 is
made by applying rated ac voltage
to heaters tested at 35 v. and over
and either ac or dc voltage to heat-
ers rated below 35 v., and then read-
ing the current flow between heater
and cathode when a direct voltage of
100 vdc is applied between the elec-
trodes. The test is made with two
polarities, that is, with the heater
both positive and negative with re-
spect to the cathode. One pa. leakage

Fig. 5: Leakage increases with heater voltage

Fig. 4: Leaokage with below 10 v between h & k

under this test implies a resistance
value of 100 megohms, but this re-
sistance value may be deceiving be-
cause the current may reach satura-
tion below 15 v. Thus at 10 v. the
equivalent resistance may be only
10 megohms. A result of this phe-
nomenon is a relatively poor correla-
tion between the leakage measured
at 100 vde and hum developed across
the cathode resistor in actual appli-
cations.

Effects on Performance

Heater-cathode leakage increases
rapidly with heater voltage as
shown in Fig. 5, and it may improve
or deteriorate with life. Because it
is also subject to changing levels
during shock and vibration, the
MIL-E-1 specifications for “reliable”
tubes now call for heater-cathode
leakage tests to be made before and
after shock and vibration tests.

For purposes of illustrating the
effects of heater-cathode leakage
upon performance in specific equip-
ments, consider:

(1) A low level Class A ampli-
fier
(2) A multivibrator
(3) An FM demodulator
In the case of the low-level Class A
amplifier, the cathode bias resistor is
usually unbypassed for purposes of

1.2 degeneration. In conventional cir-
ok L cuitry one side of the heater (6.3-v.
loovoe type) is at ground potential and the
08} CaTnove cathode is usually about 2 v. positive
EE AKACE above ground potential (See Fig. 6.)
os ™ WlE /oHeater]  The underground side of
. POSITIVE e underground side of the heater
04 ' LS then swings from —10.9 to 4-6.9 v.
’ with respect to the cathode. During
02 these excursions, current may flow
from the heater to the cathode and

40 0 6.0 10 80
HEATER VOLTAGE
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Dielectric strengths of more than 5,000 kv/in., improved contact
life and contact resistance, and faster current interruption

are the notable advances. Applications to

high and low voltage relaying are described.

HEORY says that dielectric

strength as high as 15,000,000
v/in. should be possible in proper
vacuum. This has offered a challenge
to designers of equipment where
high voltage gradients exist, and now
more than 5,000,000 v/in. can be
attained as a result of their many
experiments. In applying this vac-
uum theory to relay contacts many
other remarkable benefits were dis-
covered Dbesides high dielectric
strength. Some of these benefits are
better contact life, less contact re-
sistance, and faster current inter-
ruption. They would also seem to
indicate advantageous use of vacuum
even for many very low voltage
relaying applications.

In earlier developments of the
vacuum relay, some of which are
recorded as far back as 1896, there
have been many major difficulties
preventing commercial production.
One difficulty is the attaining and
maintaining of the proper vacuum
and maximum dielectric strength
throughout the life of the switch.
This is a problem of choosing the
proper materials to be used inside
the vacuum enclosure and the proper
method of processing. Another diffi-
culty is proper mechanical opera-
tion. This is a problem either of
using a flexible vacuum tight seal
to allow mechanical movement of
contacts from outside the vacuum

By HUGH C. ROSS

enclosure or of using a magnetic
circuit of some type which, when
energized, will pass through the
vacuum enclosure and move an
armature to which the contacts are
attached.

Many experimental models and
several successful commercial de-
velopments for electronics use have
been made over the years. The first

-actual commercial vacuum relay of

which we are familiar (although
there were others) was Federal
Telegraph Company’s single pole
double throw “Polarised Vacuum
Relay.” This was manufactured be-
fore 1930 to key 4 kv at 3% a dc in
their 2 kw radio transmitters. We
have three of these vacuum relays
in our historical collection and they
still have almost the same dielectric
strength as they did over 25 years
ago. This type depended on trans-
mission of a magnetic circuit thru
the glass envelope to actuate the
armature of the center contact in
either direction. This of course was
a relatively inefficient magnetic cir-
cuit due to a large gap between
poles and therefore necessitated a
good-sized soil. Several small com-
mercial relays of this general prin-
ciple are on the market today.

HUGH €. ROSS, Engineer, Jennings Radio
Mfg. Corp., P. O. Box 1278, San Jose,
Calif,
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The other basic type of actuation
is through a flexible seal such as
a diaphragm or metallic bellows
which makes contact movement pos-
sible from an external mechanical
source. There also are several kinds
of small commercial switches of the
diaphragm type used today.

High Voltage
The new developments in vac-
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uum relays which have been made
at Jennings were greatly aided by
the company’s development and
production of high voltage vacuum
capacitors. Voltages up to 100 kv
were obtained for very closely
spaced plates in high capacitance
units after many experiments in
evacuation processes for large
masses of material were made. The
results of these experiments were

Fig. 8: Comparison of breakdown voltages for air and vacuum dielectrics
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Fig. 7: Coaxial unit, with an enclosed relay

Fig. 6: {1) Ali glass insulated relay. For precipita-
tor ckts, and. explosive atmospheres

then applied in improving vacuum
relays.

At the same time there was de-
veloped a precision vacuum vari-
able capacitor using a metallic bel-
lows to allow movement of the
variable plates from outside the en-
closure. The exceptional life these
bellows provided even for the long
excursions required for their wide
capacity change ratio indicated they
should be good for millions of opera-
tions when used in vacuum relays.
This was found to be true and many
vacuum relays of this type have
mechanical lives of a million opera-
tions or more.

Along with many mechanical and
processing improvements in thou-
sands of laboratory and production
units of both high voltage vacuum
capacitors and vacuum switches, it
has been necessary to develop com-
pletely new high voltage equipment
to aid in testing. A good example
of this is a 60 kv vacuum capacitor
voltage divider. This is used in ob-
serving transients generated across
vacuum switch contacts when open-
ing, and also used to measure high
voltage r-f applied to test r-f
switches.

Development work has centered
around 3 mechanical types. The first
type is the metallic bellows vacuum
seal. This seems to be the most
useful unit for the large mechanical
movements and higher contact pres-
sures required in high power appli-
cations (see Figs. 1 and 2). It also
can be used with mechanical or elec-
tro-mechanical types of actuating
mechanisms. The second and third
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Vacuum Relays (Continued)

types have a magnetic circuit built
inside the vacuum, utilizing mag-
netic conductors as part of the vac-
uum seal. This arrangement allows
the use of a comparatively small,
low wattage coil which is easily re-
movable. For simple contact ar-
rangements the clapper type of arm-
ature (Figs. 3 and 4) is used. For
more complicated contact arrange-

ments a modified solenoid type
(Fig. 5) is necessary to provide
wider contact opening for more

overtravel and greater total contact
pressures.

Metal Contacts

Previously, high temperature met-
als such as tungsten and molyb-
denum have not been too satisfac-
tory for use as contacts in air due
to rapid oxidation and contamina-
tion. With new permanent vacuum
processing, tungsten and “moly”
contact surfaces stay so free from
surface contaminants that two closed
contacts create practically a solid
conductor electrically. These seem
to be two of the best metals for good
contacts in vacuum.

An interesting result of removing
surface contaminating films is found
when using some of the more co-
hesive metals such as copper. When
two copper surfaces are gently
pressed together after undergoing
this vacuum process, molecular co-
hesion is so strong without the usual
intervening oxide layer that they
may require forces many times more
than the initial pressure to pull
them apart again. For a 144 in.
diameter butt contact this force was
as much as 20 lbs. compared to an
initial pressure of 3 Ibs. This oc-
curred without any current flow to
aid in this cohesion.

There are many satisfactory ma-
terials for vacuum seals and struc-
tures that can be used to obtain and
maintain permanent vacuum in a
sealed envelope. The most popular
of the metals are copper, stainless
steel, nickel, monel, Kovar steel al-
loy, tantalum and others of high
melting peoint and low vapor pres-
sure. Some of the successful non-
metallic materials have been elec-
trical grade high strength pyrex
glass, and fused alumina ceramic.
The proper processing must be used
with each material to insure per-
manent elimination of adsorbed or
occluded gases and cleaning agents.

Vacuum relays sometimes are
considered similar to hermetically
sealed relays. However, after closer
examination of the difference in re-

60

sults between hermetically sealing as
we now know it, usually with a dry
inert gas enclosed, and properly
processed vacuum sealing with no
additive atmosphere, it can be seen
that there is little or no comparison.
Vacuum relays are in a class by
themselves,

Dielectric Increase

Probably the most significant im-
provement resulting from the proper
vacuum process is the extreme in-

Fig. 9: 5 millisec overlond ctircuit breaker
using 14 in. diometer contacts of 50 kv test

crease in dielectric strength over
that of air. Up to 5000 v/mil (.001
in.) breakdown in vacuum compared
to 300 v/mil air breakdown for the
same contact shape and spacing is
commonly attained for close spacing
of less than 0.005 in. Factors of
15,000 v/mil are theoretically pos-
sible. The graph of Fig. 8 shows that
this difference of air breakdown and
vacuum breakdown approximates
ratios up to 30 to 1 for. modern vac-
uum techniques.

A great asset of this high dielec-
tric strength is that repeated spark-
overs can occur in properly proc-
essed vacuum units without damage
and with instantaneous and com-
plete recovery of dielectric strength
as soon as the over-voltage is re-
moved.

According to Avogadro’s theory of
gases there are about 6 > 10% mole-
cules of gas in a volume of 22.4 liters
at 0°C. and 760 mm of mercury
pressure. This would indicate about
102° molecules of air in a volume of
air of the size of our smaller vacuum
enclosures. By reducing this num-
ber of molecules to the proper mini-
mum value, perhaps 1 billion or
less, and being able to maintain this
value, we can get the insulating
properties necessary to be able to
operate a sealed vacuum switch for
millions of operations at currents
of over 10 a even at very high volt-
ages without failing. Currents of
10 to over 100 a can be interrupted
hundreds of thousands of times or
more. Currents of 1000 to over
10,000 a have been interrupted hun-
dreds of times recently without fail-
ure. Decrease of vacuum either due
to current interruption, aging, or
over-voltage sparkovers, is now in-
significant during the life of sealed
vacuum relays. In fact we are find-
ing that as time passes dielectric
strength actually increases with age.
This is probably due to selective ad-
sorption of some of the gas molecules
left after processing.

This extreme increase in break-
down strength by use of the proper
vacuum processes benefits us in sev-
eral ways. Much less contact opening
is required for either high or low
voltage current interruption or for
voltage hold off. Arc interruption is
much more rapid for slower contact
opening speeds. Especially important
is the fact that at proper opening
speeds, deionization occurs at the
first current zero of an alternating
current with no restrikes. This is
especially valuable in switching ca-
pacitor loads.

Closely aiding this high dielectric
strength is a very low arc resistance
maintained while arcing until the
proper spacing is attained with dc,
or a current zero occurs with ac. At
this point, the voltage gradient is
reduced sufficiently to stop field
emission and the chain reaction of
electron emission which permitted
continued ionization can no longer
continue. The remaining vapors cre-
ated by the arc then deionize and no
longer pass current.

Vacuum Switch

Several theories may combine to
add to the explanation for this fun-
damental vacuum switch principle,
Some of these theories are a rapid
radial diffusion of current carrying
particles, a cooling effect due to
metal evaporation in vacuum, and
an adiabetic cooling due to sudden

(Continued on page 111)
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Fig. 1:

Inertial platform contains gyros
and accelerometers on o glmbal mounting

Inertial

Air Navigation

Systems

Velocity and position of aircraft are obtained by integrating oufputs of three
accelerometers, knowing the starting posiiion. No external information is required

N ideal aircraft navigation sys-

tem, besides being accurate and
reliable, should be able to uperate
anywhere in the world, at any time,
and under any conditions, without
requiring external information, or
radiating a detectible signal. These
requirements cannot be met by con-
ventional airborne navigation tech-
niques; however, such a system has
been developed from the less widely
known inertial techniques.

Inertial navigation is a dead
reckoning technique utilizing as its
basic information the measured
acceleration of the aircraft being
navigated. Knowing the velocity
vector and position coordinates of
the aircraft at its starting point, a
continuous reading of subsequent
velocity can be obtained by a single
integration of accelerometer outputs,
and continuous position data is ob-
tained from a second integration.

The arrangement presented here
is highly over simplified, but does
nevertheless, illustrate the basic
concepts of an inertial navigation
system. Many different configura-
tions are possible, and the one
selected was chosen because it pro-
vides a convenient means of illus-
trating principles and requirements
common to substantially all inertial
navigation systems. One possible
way of measuring the total accelera-
tion vector of a vehicle is, of course,
to measure the three components of
the acceleration in a three axis
orthogonal coordinate system, using

three orthogonally mounted accel-
erometers.

Accelerometers

Early accelerometers were essen-
tially pendulous masses.on a pivot
bearing and coupled to an electrical
pickoff. Acceleration would move
them off the vertical, actuating the
pickoff. To eliminate the pivot fric-
tion, the bearings were replaced by
thin metal tape, acting as a spring
and obtaining motion proportional
to acceleration. Another method,
having an output proportional to
velocity, employs viscous drag of a
damping fluid on the moving assem-
bly to give output proportional to
the time integral of acceleration. The
frequency deviation of a resonating

vibrating system, in which an accel-
erating force will alter the resonant
frequency, is a measure of accelera-
tion. If the total cycles of frequency
deviation are counted over a time
interval, this is proportional to total
velocity change. Application of an
accelerating force to an unbalanced
gyro, with a servo follow-up plat-
form for the gyro, will cause the
precession of the gyro and platform
at a rate proportional to the acceler-
ation. The total precession angle
will be proportional to velocity.

The accelerometers must be
mounted on a stable platform in
order to insure against the arbitrary
and unpredictable angular motions
of the aircraft. Gyroscopes are thus
essential components of the system,

(Continued on page 117)

Fig. 2: High pre-
cision, fluid Im-
mersion gyro con-
teins rotating
wheel In a spheri-
cal shell, which is
then <¢ompletely
submerged in neu-
tral huoyancy in a
container of fluid
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Fig. 1: The X-1x Facsimile Transmitter

with weather mup feeding past scan line

ontinuous scanning of weather
maps for transmission on the
Facsimile Weather Network has
been made possible by the develop-
ment of a wide copy spiral and slit
scanner. Capable of resolving 2,000
elements per sweep, the X-1x Fac-
simile Transmitter scans 18.8% in.
wide copy with straight, flat, linear
sweeps, free from jitter. (Fig. 1)
Since copy of any length is ac-
cepted by the X-1x, large weather
maps 18.85 in. x 36 in. (or more)}
in size and covering the continental
U. 8. and its enviions in detail can
be transmitted. At present the Fac-
simile Weather Network is limited
to maps 12 in. x 18.85 in, a size
which just wraps around the re-
volving drums of World War II type

By G. M. STAMPS
and M. SCHANKLER

Unit capable of scanning 18.85 in. copy of any length
permits continuous scanning of weather maps for transmission
on the facsimile weather network. Methods of continuous
scanning and the development and construction of

a weather map scanner are described

equipment. These weather maps are
transmitted to stations throughout
the U. S. on a steady 24 hr. basis,
aiding weather forecasting for the
hundreds of meteorologists who
serve the Weather Bureau, the
Armed Forces, and others to whom
weather is a prime consideration.
The technological bottleneck to
transmitting maps of arbitrary
length has until now been the lack
of a continuous scanner. Continu-
ously printing recorders of two dif-
ferent types have been in existence
for some time. Such recorders using
a helix and blade and employing
electrolytic papers are in extensive
use at present, notably in the press
service picture operations and in
the Canadian weather network

Fig. 2: Optical heads on an endless belt
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(Hogan and Muirhead recorders).
Continuous recorders employing
styli on endless belts have been
used for some time for recording on
sparking papers, notably by Western
Union on its Teledeltos. Recently
such a three stylus recorder was
designed by Times Facsimile for use
on the weather networks to receive
the larger maps.

Scanning Methods

Various attempts have been made
to develop continuous facsimile
scanners. (Fig. 3). Spot images pro-
jected on the copy from cathode ray
tubes have formed the basis for
“flying spot” scanners built at RCA
by Young, Artzt and their associ-
ates!. Such scanners are limited in
resolution to 800 or 1000 elements
per sweep by the cathode ray tubes
employed, and hence are not ap-
plicable for that fundamental rea-
son to wide copy weather map scan-
ning.

Methods for generating linear
sweep scans of flat copy by me-
chanical-optical means include the
spiral and slit?, and helix and slit
(Hogan3, also Alden), displacement
of image by refraction through an
even polygon prism (RCA tape fac-
simile)*, optical heads travelling on
an endless belt (Deuth and Stamps?),
and slits traveling on endless belts,

The helix and slit method is the
analogy in three dimensions to the
spiral and slit in a plane. The same
arguments which led CBS to prefer
color disks to color drums have
analogies which apply to facsimile

G. M. STAMPS, and M. SCHANKLER, asst.
ch. engr., and project engr., Hogan Lab-
aratories, Inc., 155 Perry St., New York,
N. Y.
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scanning. The polygon prism is lim-
ited in resolution. Any endless belt
method such as travelling heads or
slits suffers from the problem of
aligning successive heads and bal-
ancing their signal output.

Another continuous scanning
method is based on tilting a mirror
so that a projected spot or aperture
image performs a linear sweep.
Such scanners using a cam driven
mirror for one of its scans have been
built by Hogan Labs, Inc.® and by
Fairchild (Scan-A-Sizer). A similar
method uses a polygon of mirrors,
using successive mirrors to perform
the tilting motion rather than cy-
cling the same mirror. There are
several difficulties with adapting
this approach to wide copy scan-
ning. When the mechanism is suf-
ficiently complex to make the lens
move to compensate for path length
changes involved in the tilt, the
speed of scan is limited. When such
fine corrections are neglected, the
resolution and half-tone response
are degraded, although the speed of
scan becomes adequate for the
weather network requirements. In
the case of the spinning polygon
the sweep is linear for only a short
distance.

Investigations

Hogan Labs was asked by the
Bureau of Ships to investigate
methods of continuous scanning, to
select the best one available, and to
build a continuous weather map
scanner employing the method se-
lected.

The detailed investigation was
confined to two continuous scan-
ning methods. The spiral and slit
method had been used in an 8 in.
sweep scanner developed -earlier,
and we were encouraged by this to
believe that the method could be
extended to an 18.85 in. sweep in a
straightforward manner. The optical
heads on an endless belt method,
originally proposed by A. F. Deuth’,
was also selected for further inves-
tigation, because techniques had
been worked out for avoiding the

Fig. 4: Disc A selects one of 15 aperfures
formed by combining disc B and the st

Fig. 3: Scanning methods: a. Helix and slit; b. Refraction through
polygon; c. Slits on endless belt; d. Reflection from mirror.

two difficulties cited earlier as com-
mon to endless belt methods.

In addition to obtaining a solution
to the scanning problem, the Bureau
of Ships was anxious to have the
scanner mounted in a standard 19
in. relay rack. Since 18.85 in. copy
plus margin runs to 20 in., this re-
quirement at first glance is reminis-
cent of 6 1bs. of flour in a 5 1b. bag.
By placing the copy feed in front of
the rack panel, however (See Fig.
1) the optical path eventually used
in the X-1x was made to clear the
panel sides. While this packaging
feature was borne in mind, the pri-
mary problem was to scan a weather
map continuously.

Optical Head Scanner

Working scanners were put to-
gether using optical bench compo-
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nents and breadboard parts to test
both of these scanning methods. The
optical head on an endless bhelt
method will be described first.
Three optical heads (Fig. 2) were
mounted on a steel tape endless
belt. One revolution of the drive
sprocket wheel advanced the belt
through one third of its length, thus
driving one optical head across one
sweep. The sketch of Fig. 2 illus-
trates the principles involved. Each
optical head contained a lens L, and
a prism mirror. The copy to be
scanned lay in the focal plane of lens
L,, hence all light rays emanating
from an elemental area C of the
copy were rendered parallel by the
lens L,. This collimated beam was
“thrown” parallel to the belt to a
second lens L,, and an image of C
(Continued on page 126)
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Fig. 1:

Schematic diagram of typical radar speed meter. Power supply is omitted

Radar Speed Meters

Circuit and block diagrams are featured in this technical
description of radar traffic speed meters, along with test re-

sults by a police survey team

THE growing popularity of radar
speed meters in law enforcement
makes a technical description of
these devices timely. The doppler
radar principle, upon which these
units operate, is well known and
needs little elaboration. Since 360°
of phase shift of a reflected signal
takes place each half wavelength of
target movement, the doppler fre-
quency f; and target velocity v are
related by v=f;(1/2), in consistent
units. Radar speed meters operate
nominally on an FCC-assigned in-
dustrial frequency of 2435mc!, so
that the relation between radial ve-
locity in mpu and doppler frequency
in cps is v=£,/7.31. A speed of 100
meH thus corresponds to a doppler
frequency of 731 cps.

Equipment Description

A radar speed meter which has

RODNEY W. JOHNSON, 1202 Avoca Ave.,
Pasadena 2, Calif.

been available for about 2 yrs., and
which is in growing use by a number
of states and cities for both surveys
and enforcement, is shown in Figs.
1 and 2.

The transmitter, receiver, antenna,
frequency meter and power supply
are contained in one light-weight,
portable rectangular case 13 x 124
x T5% in., capable of tripod or car-
trunk mounting. The total weight of
the unit is 37% lbs. Two indicators

By RODNEY W. JOHNSON

are provided: one, a 5 in. rectangular
de milliammeter calibrated in MPH
(2mpH per division), and the other a
0-6 ma recording milliammeter, with
100 ft. chart capacity and chart speed
normally 1% ips. The range 0-4 ma.
is calibrated 0-100 mpH; full scale is
150 mMPH.

The transmitter is a cavity-con-
trolled 2C40 oscillator, with a fre-
guency stability stated by the man-

(Continued on page 122)

Fig. 2: Block diagram of radar speed meter. Unit works on doppler principle
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pm/wmcm.

Engineer's Yotelbook

No. 34 — Amplifier Distortion Measurement

Second harmonic distortion of a single-ended Class A amplifier
can be read directly from the tube's load line, using the easily-
constructed ‘‘Adjustable Distortion Rule' described here. Graph
relates distortion and ratio of two halves of plate current swing

D. A. Wolfthal
The Reflectone Co.,
Post Rd.,
Stamford, Conn.

HE use and construction of an

adjustable “distortion-rule,” de-
scribed here, will enable electronic
circuit designers to read the second
harmonic distortion of a Class A,
single-ended triode directly from its
load line. The limits of the rule de-
scribed are zero to 25% distortion,
but rules covering greater ranges
are just as readily constructed.

The basis for the construction of
the adjustable rule described below,
as well as for a fixed one, is the
graph shown in Fig. 1. This graph
relates second harmonic distortion
and the ratio of the two halves of the

Fig. 2: Amplifier distortion rule

plate current swing, (AQ and QB),
around the quiescent point. The
normalized equation is derived in
most texts, and need not be derived
here.

The use of the graph is simple. For
example, if in Fig. 4, AQ/QB equals
1.22, the second harmonic distortion
is 5%.

Fig. 2 shows the adjustable distor-
tion-rule which consists of two
transparent plastic parts: a linear
scale of any convenient length, and
a calibrated wedge derived geomet-
rically from the linear scale. The two
parts are riveted together at the zero
points so that the wedge is free to
rotate.

To use the rule, lay the linear
scale along the load line as in Fig. 3,
with the zero at the quiescent point.
Assume operation is between A and
B. Note where B falls on the linear
scale—“2.” Rotate the wedge until
the projection of “2" on the wedge
crosses point A, and read directly,
at the circumference of the wedge,
the second harmonic distortion—
“12%'!,

- O\

By D. A. WOLFTHAL

Qe -1 o
2 {acsoB et}

v
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w [t 0 es 8 s 0
RATIO OF AQ/Q8

Fig. 1: Second harmonlc distortion as
a function of plate current swing

Conversely the rule may be used
to locate a load line for a given %
distortion without a series of numer-
ical computations.

The construction of the rule is
shown in construction Fig. 5. Lay out
the basic scale OA (subdivisions as
desired). Draw the arc AE, and draw
OB equal to three times OA, cross-
ing the arc at any arbitrary angle
AOB which will determine the thick-
ness of the wedge. The greater the
angle, the greater the construction
accuracy. Mark the 25% distortion
point where OB crosses the arc.

Flg. 3: Applying rule to typltal load line
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Distortion Measurement
(Continued)

Draw AB, and the projections of the
linear scale OA by means of parallel
lines from OA to OB. Lay out OC
equal to two times OA. Mark 17%
where OC crosses the arc. Using the
graph of distortion vs. scale ratio,
Fig. 1, plot enough additional con-
structions, as OD, to calibrate the
circumference.

SINUSOIDAL INPUT
AsEq MINIMUM AND
Ip MAXIMUM 3
Qa QUIESCENT POINT
-, 81Eq MAXIMUM AND
T 1g MINIMUM

1= PLATE ZURRIRT

EBB - PLATE VOLTAGE

Fig. 4: Typleal triode characteristic curve

If it is desired to construct a rule
measuring more than 259 distortion,
the graph of Fig. 1 must be extended,
by solution of the equation from
which it is derived, to obtain scale
ratios greater than three. The length
of OB would be equal to the ratio
required for the maximum distortion
to be measured.

The rule should be constructed on
paper first. The lines can then be
scratched into a plastic sheet laid
over the drawing and filled in with
a grease pencil,

The method of construction of the
other half of the rule is self-evident.

Fig. 5: Layout and construction of rule

I/ oB=3x0a
4 0C=2X0A

Hl 0D= I5%X0A
’I }/ ETC.
!

Low Power

L-Band Signal Source

By R. F. SCHWARTZ

HE problem of having a cheap,
low power source frequently
arises in microwave work. For the
higher bands such as S, X, and K the
solution is relatively simple because
small, probe output klystrons are
available, often on the surplus mar-
ket, that provide sufficient signal
strength for many measurements.
For the L-band the solution is not so
simple. Although lighthouse tubes
are readily available, it is costly to
utilize them unless one also has
available a cavity oscillator struc-
ture in which to operate them. Tri-
odes with “built in” cavities such as
those built for radiosonde work (i.e.
5794) have a very short life.
However these short-life tubes can
be utilized very satisfactorily for
limited microwave work if they are
run at ratings much lower than
those given in the tube manual.
The circuit to be used is as shown
in Fig. 2. The plate supply voltage
has been reduced from the 135 v.
listed in the tube manual to a value
of 35-45 v. For long life the fila-
ment voltage likewise has been re-
duced to about 4.5-5.0 v. instead of
the 5.2-6.6 v. in the manual. Under
these conditions the plate current

-will be between 5 and 8 ma. and the

power output 3 to 5 milliwatts. By
derating the tube in this manner the
life of the 5794 is raised from the
order of merely hours to over 500
hours. The tube tested by the writer
has operated well over 500 hours
intermittently with only a slight de-
crease in output and with a down-
ward shift of frequency.

For practical application it may be
desired to modulate the output. Am-
plitude modulation can be secured
by applying an audio signal directly
to the bias resistor.

The 5794 comes with a probe type
of output. It is not difficult to convert
this to a conventional coaxial output.
Fig. 1 shows the manner in which
this was done by the author. To
maintain frequency stability the

R. F, SCHWARTZ, Moore School of Elac-
trical Engineering, University of Penn-
sylvania, Phlladeiphla, Pea.

Fig. 1: Converting probe type output of
5794 tube to conventional coaxial output

structure shown should be protected
with draft shields.

In conclusion it should be noted
that although the use of these tubes
will not solve all source problems for
the worker in L-band, it will pro-
vide one other possibility of limited
application to consider.

Fig. 2: Schematic diagram of L-band source
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Series tube circuits which combine both
high efficiency and high amplification
are achieved by employing beam power
tubes with separate screen supplies

Stabilized voltage regulator in operation at NBS Labs

Stabilizing Voltage Regulators

ELATIVELY simple, highly sta-

bilized voltage regulators have
been designed by S. Rubin of the
National Bureau of Standards by
adding a separate screen supply to
beam power series tubes. In these
regulators, tubes having low ratios
of screen-to-plate current are com-
bined with sereen grid supplies us-
ing semiconductor rectifiers. As a re-
sult, the series tubes of these circuits

Fig. 1: Regulated 300-v. power supply uses pentode-tonnected serfes tubes

have slightly lower efficiency but
much higher amplification factors
than the low-mu triodes usually
used in voltage regulators. Several
units can be interconnected to sup-
ply a number of voltages to a piece
of equipment. In this case, the cir-
cuit can be simplified by energizing
the screen grid of a lower-voltage
regulator from the output of a
higher-voltage regulator.
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A voltage regulator usually con-
sists of a series tube, a d-¢ amplifier,
and a source of reference voltage. It
is commonly used in conjunction
with an unregulated voltage source
to deliver a regulated voltage output.
Acting as a “variable resistor” con-
nected between an unregulated
source and a load, the series tube is
controlled by the d-¢ amplifier, Sig-
nals representing the difference be-
tween a portion of a load voltage
and a reference source are fed to the
input of the d-¢ amplifier, and the
amplifier output voltage is used to
control the “resistance” of the series
tube. For every change in load volt-
age caused by a change in either line
voltage or load current, a corrective
voltage is applied to the control-grid
of the series tube, resulting in an es-
sentially constant voltage across the
load.

Although it is desirable to have a
series tube that combines high effi-
ciency with high amplification, an
increase in one of these factors can
in general be achieved only at the
cost of a decrease in the other. Low-
mu triodes such as the type 6AST are
very efficient because, under condi-
tions of zero control grid bias, they
can pass a large amount of current
with a small plate-cathode voltage
drop. On the other hand, a triode-
connected (screen grid tied to cath-
ode through a small resistance) beam
power pentode has a higher amplifi-
cation factor but requires a larger
plate-cathode voltage drop for the

(Continued on page 100)

&7


www.americanradiohistory.com

1955-1956 Statistics of the

ANNUAL BILL OF U. S. FOR RADIO-TV 1955

Sale of Time By Broadcasters ...............51,000,000,000
Talent Costs . ..iiiiiiiirarotsniaensnsass. 200,000,000
Electricity, Batteries, etc., to operate 176,900,000

Rodio & TV Recelvers .......o.000000v.s.. 750,000,000
12,500,000 Rodio Sets, at Retall Yolue ........ 485,000,000
7,800,000 Television Sets, at Retail Value ...... 1,263,600,000

Phono Records, 242,000,000 at Retail Value ....

Radio-TV Servicing and Installation: (Retail Value)
150 mitlion Replocement Receiving Tubes ... .
2.8 Miflion Replacement TV Picture Tubes .. ..
Radio-TV Component Parts, Antennas,

300,250,000

255,000,000
100,000,000

ACCESSAFICS o v vvvirevanrnsarrrransiss 620,000,000
Labar . ... vvvvvvrverieinsrararseansares 825000000
TOMAL - oo SHene o o o o oo o BEBRNWAINS o o o SEORE JeYoNoToE. 5,798,850,000

RADIO AND TV SETS IN U. S.

January 1, 1956
TY

Radio
United States homes* with: ....... 52,000,000 34,700,000
Secondary sets in above homes .... 40,500,000 2,300,000
Sets in business places, institutions .. 10,000,000 2,400,000
Auto sets) auTsm . o . vk ass s hEvaa 35,700,000
TOMAL . totrmimmt e T 55y 3| 3 onibinins € 138 200,000 39,400,000
Total Rodio-TVY sets in U.S. ... 177 600,000

* Note: Caldwell-Clements’ figure on “homes” includes every
dwelling unit, whether individual or family, and includes
permanent residents ih hotels, apartment-hotels and
apartment houses.

1956 ELECTRONIC MARKETS

Estimated annual purchases by various segments of the elee-
tronics industries, including those made within and between
these divisions.

MaNUFACHUrCrE  [evunins am 5 @ b onssm @ nd 08 bl 8B & $3,300,000,000
Government ............. seetesenrseacsar.. 3,000,000000
Service outlets ...........c0 .. 910,000,000
Industrial end uwsers . ................... «... 100,000,000
Caommunications, commercial ................. 60,000,000
Broadeasters .......... .. 50, 000 000
Amateurs, experimenters ... ................. 45,000,000
Civilian electronie labs ...................... 40,000,000
Recording studios ....... BATER + 3 T P 8 B I W 25,000,000

PRODUCTION OF CIVILIAN RADIO SETS—1922 TO 1955

Homes Total | -
Auto with Rodio Sets
Total Civillan Radia Total Civilian Tubes® Automobile Sets Sets Radio in Use
Sets Manufactured Manufactured Manufactured in Use Sets inU.5.
Number Retail Value Number Retail Value Number Retail Value Number Number Number
1922 100,000 $ 5,000,000 1,000,000 6,000,000 . . e .. 260,000 400,000 1922
1923 550,000 30,000,000 4,500,000 12,000,000 1,000,000 1,100,000 1923
1924 1,500,000 100, 000 ,000 12,000,000 36,000,000 2,500,000 3,000,000 1924
1925 2,000,000 165 000 000 20, 000 ,000 48,000,000 3,500,000 ,000,000 1925
1926 1,750,000 200,000,000 30,000,000 58,000,000 ,000,000 5,700,000 | 1926
1927 1,350,000 168,000, 000 41,200,000 67,300,000 6,500,000 7,000,000 | 1927
1928 3)281,000 400,000,000 | 50,200,000 110,250,000 7,500,000 ,500,000 | 1928
1929 4,428,000 600, 000 000 69,000,000 172 500,000 | 9,000,000 ( 10,500,000 1929
1930 3,827,800 300 000 000 52,000,000 119 600 000 ceeo.... | 12,048,762 | 13,000,000 | 1930
1931 3,420,000 225,000,000 53,000,000 69,550,000 100,000 | 14,000,000 | 15,000,000 1931
1932 3,000,000 140,000,000 | 44,300,000 250,000 | 16,809,562 | 18,000,000 | 1932

1933 3,506,088 180, 500 000

1934 4,084,0 214,500,000 | 58,000,000 36,600,000
1935 6,026,800 330,192,480 | 71,000,000 50,000,000
1936 8,248,000 450,000,000 | 98,000,000 69,000,000
1937 8,064,78 450,000,000 | 91,000,000 85,000,000
1938 6,000,000 210,000,000 | 75,000,000 93,000,000
1939 | 10,500,000 354,000,000 | 91,000,000 114,000,000
1940 | 11,800,000 450,000,000 |115,000,000 115,000,000
1941 13,000,000 450,000,000 |130,000,000 143,000,000
1942 4,400,000 154,000,000 | 87,700,000 94,000,000
1943 | ......... cieeveees. | 17,000,000 19,000,000
1998 I . oo iviiin o sioll oo 22,000,000 25,000,000
1945 500,000 20,000,000 | 30,000,000 35,000,000
1946 | 14,000,000 700,000,000 |190,000,000 200,000,000
1947 | 17,000,000 800,000,000 |220,000,000 260,000,000
1948 14,000,000 600,000,000 |200,000,000 230,000,000
1949 10,000,000 500,000,000 [190,000,000 350,000,000
1950 | 14,600,000 721,000,000 |383,000,000 644,000,000
1951 13,000,000 605,000,000 (430,000,000 640,000,000
1952 | 10,000,000 500,000,000 /330,000,000 740,000,000
1953 | 13,400,000 536,000,000 [410,000,000 920,000,000
1954 | 10,000,000 400,000,000 400,000,000 880,000,000
1955 | 12,500,000 485,000,000 |500,000,000 890,000,000

59,000,000 49,000,000

350,000

1,200,000
2,500,000
2,800,000
3,500,000
4,760,000
4 00

4,500,000

500,000 | 20,402,365

28 000 000 1,250,000 ' 21,456,000 | 26,000,000 | 1934
54,562.500 2,000,000 22,869,00 30,500,000 | 1935
69,188,000 3,500,000 | 24,600,000 | 33, 000 000 | 1936
87,500,000 5,000,000 | 26,666,500 37 600,000 | 1937
32,000,000 6,000,000 28,000,000 40.800.000 1938
48,000,000 6, 500 000 | 28,700,000 | 45,300,000 | 1939
60,000,000 7,500, 00 29,200,000 .,51,000,000 | 1940
70,000,000 8,750,000 | 29,700,000 | 156,000,000 | 1941

9,000,000 | 30,800,000 | 59,340,000 | 1942

12,250,000

. | 8,000,000 | 32,000,060
7,000,000 | 33,000,000
6,000,000 | 34,000,000
7,000,000 | 35,000,000
150,000,000 | 9,000,000 | 37,000,000
200,000,000 | 11,000,000 | 40,000,000
240,000,000 | 14,000,000 | 42,000,000
248,000,000 | 17,000,000 | 45,000,000
255,000,000 | 20,000,000 | 45,850,000 |1
148,000,000 | 25,000,000 | 45,000,000 |1
250,000,000 | 29,000,000 | 48,000,000 |1
220,000,000 | 32,000,000 | 50,000,000 1
225,000,000 | 35,700,000 | 52,000,000 |1

58,000,000 | 1943
57,000,000 | 1944
56,000,000 | 1945
60,000,000 | 1946
66,000,000 | 1947
74,000,000 | 1948
81,000,000 | 1949
99, 000 ,000 | 1950
00,000,000 | 1951

72, 000 000

* Tubes used as replacements accounted for about 25% of tota! in 1955.

t Estimated retail sales, including carryovers.

PRODUCTION OF PRINCIPAL COMPONENTS

USED in RADIO-TV RECEIVERS

4 - E 3 P

£3 3] g £ 2 - .3 £

$3 £s £ £2 £ £3 53 4

n = 3 23 Yo < 2 ) v |

§5 = a8 gy - e 2E 28 3
Year S 3 Su 32 Se Se SO &3 X Year
1946 49 149 22 69 284 155 477 29 14 | 1946
1947 70 193 27 84 349 196 608 37 17 | 1947
1948 46 250 28 86 357 212 654 42 17 1948
1949 39 196 25 74 310 218 670 50 13 1949
1950 65 332 44 106 417 a5 1090 70 22 1950
1951 47 288 38 90 394 284 862 59 19 1951
1952 56 305 42 100 433 312 948 67 17 1952
1953 63 323 43 103 455 325 900 69 21 1953
1954 54 276 37 88 390 278 770 59 | 18 1954
1955 50 274 51 86 378 338 852 a1 | 24 1955

Figures are in millions of units.
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Radio-TV-Electronic Industries

VITAL TELEVISION STATISTICS 1946-1955

Receiving Tubes Total TV Tatal Re- TV Statians Totol At

Totol TV Sets Used in New TV Sets Picture Tubes ceiving Sets on the TV Sefs Close
Menufactured ond for Replacements Manufactured Monufactured Air oot of

Number _ Retoil Value | Number  Retail Value | Number  Retail Value | AM-FM-TV

1946 10,000 $ _ 5,000,000 350,000 § 588,000 20,000 $ 1,000,000 | 14,010,000 5 8,000 | 1946
1947 | 250,000 100,000,000 8,500,000 15,000,000 300,000 15,000,000 | 17,250,000 20 230,000 | 1947
1948 | 1,000000 350,000,000 | 32,200,000 53,000,000 | 1,500,000 75,000,000 | 17,000,000 44 1,000,000 | 1948
1949 | 3000000 950,000,000 | 87,000,000 146,000,000 | 3,500,000 210,000,000 | 13,000,000 100 3,800,000 | 1949

1950 | 7,500,000 2,700,000,000 | 225, /000,000 378,000,000 8,000,000 400,000,000 2

1951 | 5,600,000 2,100,000,000 161 000 000 270,000,000 6,000,000 300,000,000 19,100,000 108 15,750,000 1951
1952 | 6,300,000 2,360,000,000 168,000,000 380,000,000 6,500,000 260,000,000 16,300,000 123 21,800,000 1952
1953 | 7,300,000 1,675,000,000 | 210,000,000 400,000,000 9,000,000 360,000,000 20,700,000 350 28,000,000 '1953
1954 | 7,300,000 1,278,000,000 | 215,200,000 409,000,000 10,300,000 360,500,000 17,700,000 415 33,000,000 1954
1955 | 7.800,000* 1,263,600,000 | 220,000,000 407,000,000 10,600,000 371,000,000 20,000,000 457 39,400,000 1955

* Estimoted retoil sales including carryovers.

Phonographs Broadcast Stations in U. S. Government Contract Awards
) AM FM TV This list classifies and gives the value of
Estimated 1955 and 1956 sales of phono itgtuons on 2773 493 ;Ilg; \Jn; } Comml electronic equipment purchased by gov't.
players in new units and retail $ volume i 13 VHE procurement agencies in Nov. 1955.
Joss ) ) : 5 UHF } Edue Amplifiers, Audio ........... .. 433,167
Under Con- 71 6 41 VHF ssemblies, Cable ........
4,000,000 $120,000,000 struction (CPs) 103 UHF } Commi Assemblies, Magnetic
1956 6 VHF Batteries, Disconnect
4,250,000 $127,500,000 12 UHF } Educ ga::enes ?y ...............
Applicatians 220 20 142 VHF | T LR
19 UHF } omm Connectors, Electrical ... ..
- Coordinate Dato Sets .
grystlol Units LT .
. . evelopment, Computers ........
Germanium Diodes Eynnm;torEs ..... P
Recorders Estimated 1955 sales of point-contact  Generarers "a"r:ﬂmﬁ'e';ui&‘o;s' o
. type germanium diodes: Generatars, Signal . .......... 0,
(non-commercial) A Indicators, Directianal 214,455 ¢
Non-entertainment: Lamps,
%quipmelnt Manufacturers 3-228.888 Loads, Dummy ...........
. enewa . Loudspeakers, D i ..
Estimated 1955 and 1956 tape recorder Total B.650,000  Mognotroms .. :eenrs.siiiiiil
sales in new units and retail $ volume Entertainment: Maferiols, Telephone ............
Equipment Manufacturers 5,250,000 Meters, Audio Level
1955 Renewol 250,000 Meters, Frequency
325,000 $48,750,000 Total 5,500,600 Modulotors, Rodio
1956 Grand Total 14,150,600 Motors, Generator Sets
425,000 63,750,000 Estimated unit cost $0.30 ea. s::f;s'suape'::'::" s i
Reecorders and Reprodu:ers BB0000D 168,997
seeurldfrs, Tva ﬁ ......... VN ?5%,;62
equlators, Voitage ............. 94
H H - Reloys . ...........c0uvvunn GO0 58,020
Eng'nee"ng Mnnpower 1955 56 Relays, Solenoid ................ 30,730
Engineering No. of Bachelors Degrees Resistors, Yariable ........... .. 116,755
Service Curriculum  Est. for 1954-55 Est. for 1955-56 LD AL LU Fasaos kL A LS
X Simulators, Fl|ght ..... R, 500,000
éeronouh:ol zgg ?88 E-older ...... .. 30,509
. . . @; € 2 PP B A
During 1955 the annual retail bill for cu’et::.’:éal 2,100 2,500 s:‘i‘tpe,he::orf ......... .. 23‘2?2
servicing of home electronic appliances Civil 4,000 4,300 Switches and Relays .. 49619
is summarized: Electrical 4,900 6.690 Switches, Thermostati caeee.. 121,516
Engineering Mechanies Synchros . ........ .0t 78,585
Engineering Physics 200 300 elemetry Decommutation System . 59,000
150,000,000 replacement receiving tubes Generol Engineering _ 600 800 TY Broadcast Equipment, Mobile .. 131,658
3255,000,000 Industriol 1400 1,600 Test Equipment, Rador ... 100,000
echanica . h est 1, istortion ........... 90,62
2,800,000 replacement picture f";_le‘sm 000,000 Metallurgical 400 500 Trainer, ’Telegrophnc Code . 43,757
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The "Hushed"”

Transistor Amplifier

Transistors have been considered to be inevitably more
noisy than vacuum tubes. This article contends that the
fault lies, not with the transistor, but in improper opera-
tion. Described is a mode of operation that results in
a noise figure lower than that of low-noise triodes. :

Thermal (or Johnson) noise is
“generated in the purely resistive
elements of a semiconductor device.
The thermal noise may be considered
to represent the lower limit of noise
production. Only by lowering the
absolute temperature may this be
reduced. At a temperature of abso-
lute zero we can conclude that
thermal noise (or total noise, for
that matter), would be non-existent.
However, the concept of the opera-
tion of physical systems at this tem-
perature is meaningless. In low
power operation, the temperature
increase of the transistor, due to
electrical power dissipation, at room
temperature, is negligible. We may,
therefore, conclude that any ob-
served variations in such low level
operation of a semi-~conductor de-
vice, which produce variations in
the overall noise level, are affecting
the action of only the 1/f and shot
noise producing mechanisms.

This, however, does not seem to
be the whole story, at least as far as
the hushed transistor amplifier is
concerned. As emitter current is
varied, the dc input resistance of the
hushed transistor varies consider-
ably, as will be shown later. This dc
input resistance must have as-
sociated with it a minimum thermal
noise voltage. The changes of noise,

* due to the Schottky equation (and
also due to our excess shot noise
model), and due to the expected
thermal input resistance noise are in
opposite directions as emitter cur-
rent is changed. We shall see later

W. K. VOLKERS, President, Millivac In-
strument Corp., 444 2nd S1., Schenectady,
N. Y. and N. E, PEDERSEN, Rensselaer
Polytechnic Institute, Yroy, N, Y.

that an emitter current, in the order
of a third to two-thirds of a milli-
ampere, is the optimum value for
minimum noise voltage vs. emitter
current, for typical transistors tested
by us.

The main sources of all three
types of noise have long been recog-
nized as: the collector junction, the
surface directly between the collec-
tor junction and the base connection,
and the emitter junction. The effects
due to the emitter junction are usu-
ally two or three orders of magni-
tude lower than those due to other
sources. The main reasons for this
are that the usual operating poten-
tials across this junction are rela-
tively small and that its physical
area is small.

The basic aim of the “Hushed

Part Two
Of Three Paris

By W. K. VOLKERS
and N. E. PEDERSEN

Transistor Amplifier” is to produce
the highest possible signal-to-noise
ratios in transistors by eliminating
the effects of the major noise
sources, and at the same time to
maintain some voltage and power
gain.

It seems that there is a general
belief that, when the high gain
properties of a transistor are re-
duced, its usefulness is correspond-
ingly reduced. As to the question
of gain vs. noise figure, it has been
suggested by R. E. Skipper® that a
good operating point would be that
one at which the ratio of gain to
noise figure is largest. For many ap-
plications this may be advantageous;
but for a condition requiring the
ultimate in low noise operation, it
is not entirely satisfactory. A more

Fig. 9: Narrow band input noise voltage measuring equipment. Using 26 cps (i-f} hetero-
dyne fiiter, Beee = 16 cps. (Below) Using RC tuned filter amplifier, Byt = 223 ¢ps. [Top)
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rewarding approach seemis to us to
be less emphasis on gain and more
on signal - to - noise voltage and
power ratios. Hence our requisite is
smallest possible noise figure. We
are willing to use the maximum gain
properties of the transistor only
after the incoming signal has been
amplified to a level where signal-to-
noise ratio is not appreciably af-
fected by unhushed operation.

Comparison of Measurements

In order to confirm experimen-
tally the drastic noise reduction
which takes place in a given tran-
sistor when operating either in an
unhushed or in a hushed condition,
we selected operating voltage pa-
rameters as shown in Fig. 5. The
transistor in question was a GE Type
2N 176.

The purpose of our experimental
comparison was not to show this
transistor at its worst when operated
in an unhushed fashion. The rather
Ligh noise figure values for this con-
dition are well known and published
for each type of transistor. In this
particular case, the specification
sheet says that the noise figure is
18 db, with possible variations be-
tween 30 db maximum and 10 db
minimum. There would be little
point in comparing measurements,
showing a 30 db noise figure in un-
hushed condition, to be followed by
our best noise figure of better than
2 db. Also, it would be unfair to
compare our low noise figures with
the minimum rated noise figure of
10 db. Furthermore, any designer
experienced in transistor circuitry
would probably be able to point out
that, even without following our
recommended procedure of opera-
tion (which is with zero collector
junction voltage, or reversed col-
lector junction voltage), any tran-
sistor circuit can be made less noisy
by simply reducing voltages alto-
gether. We have therefore selected,

Ll s s o z s
INPUT INPEDANCE | HUSHED

13} AND UNRUSHED CONDITION
NEARLY IDENTICAL (1.2 0}

12} CORRECT INDIVEDUAL wERSURED
INPEDANCE VALUES wERE ystD
WHEN PLOTTING THESE CURVES.

e

SEopaiee
Ferng

SERERATOR RESISTANCE &g
i A g L

GENERATOR

VACUUM TUBE (INPUT RESISTANCE

VERY LARGE)

TRANSISTOR (INPUT RESISTANCE SMALL,
COMPARED TO VACUUM TUBE, ALSO REL-
ATIVELY SMALL WITH REFERENCE TO

AVAH_ABLE SIGNAL SOURCE IMPEDANCES)

DIFFERENT PRACTICAL SIGNIFICANCE
OF NOISE FIGURE {F} IN VACUUM
TUBE AMPLIFIER AND IN TRANSISTOR
AMPLIFIER

Fig. 11: (Left) Input circuits: of vacuum tube, and transistor, amplifiers. {Top right) Possible inter-
pretations of F, by definition, or according to acival thermal noise conditions in input circuit

as you see here, an unhushed oper-
ating condition which, as far as un-
hushed operation altogether is con-
cerned, is quite favorable towards
minimizing noise.

In our selected unhushed condi-
tion, the supply voltage was 1.5 v.
In other words, we were using only
850 mv across the collector junction
which, as far as unhushed transistor
operation goes, is fairly low, while,
in hushed transistor operation, we
would consider it sky-high.

For the hushed condition, we se-
lected a collector supply voltage of
250 mv, a collector voltage of 105
nmv, and a base voltage of 115 mv.
When biased for this particular volt-
age distribution, we found that gain

[ EALCULATED wiKINUM
FOSSIBLE NOISE FICUSE |
UKDER A5SUMPTION THAT
WMPUT THPEDANCE 15 —
L THERMAL RESISTANCE |

Fig. 10: Noise figure
of same transistor In
| hushed and unhushed

condition, measured at
11 T ke

Ik 1} 3k

L1} 3K

TELE-TECH & ELECTRONIC INDUSTRIES * Janvary 1956

www.americanradiohistorv.com

was near ma¥%imum, being 4, and
noise at its minimum. The load re-
sistance was 500 ohms. (Incidentally,
our selection of a slightly reversed
collector junction voltage, the col-
lector voltage being 105 mv and the
base voltage 115 mv, is a typical
example of transistor hushing.)

An important reason why we se-
lected for the unhushed condition a
supply voltage of 1.5 v and a col-
lector voltage of 1 v, and why we
biased the transistor (for near op-
timum gain) with a 500 ohm load
resistance was that we tried to make
the unhushed condition as similar to
the hushed condition as possible, ex-
cept, of course, for actual collector
junction voltage which is the basic
distinction between hushed and un-
hushed operation. While in the
hushed condition it was 10 mv re-
versed, we used 850 mv forward for
the unhushed condition.

With our load resistance identical
in both cases, we were assured of
practically the same overall fre-
quency response. Qur emitter junc-
tion voltage was of the same order
in both cases (115 mv and 150 mv
respectively); and even our input
impedance, which we determined by
gain measurements with various se-
ries-resistors in the input circuit,
was approximately identical in both
cases, namely, 1.2 K.

In these two conditions, hushed
and unhushed, we measured the
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"Hushed” Amplifier (continued)

noise voltage referred to the input
with the input shorted, open, and
loaded by various generator resist-
ances. Since the input impedance,
in each condition, was approxi-
mately the same, ie, nearly 1.2 K,
any difference in input noise, with
a given generator resistance, be-
tween the hushed and unhushed
condition, can be attributed directly
to the hushed operating condition.

In Fig. 5 is also shown the general
strategy of our measurements of
noise voltage, noise power, equiva-
lent noise resistance, and noise
figure.

Since we had two variables in our
measurements, frequency and gen-
erator resistance, we decided to
make our measurements in a two-
dimensional fashion, as illustrated in
the upper part of the figure. First we
measured carefully and accurately
noise voltage and noise figure at
1 kc for various generator resistance
values. Then, with different testing
equipment, we measured the change
of noise voltage and noise figure at
varying frequencies with reference
to the accurate 1 kK€ measurements.
This enabled us to plot noise volt-
age and noise figure against fre-
quency with generator resistance be-
ing our group parameter, as shown
in Fig. 6.

Input Noise Vollage

These are measurements of noise
voltage, referred to the input ter-
minals as made with a 223 cycle filter
amplifier at a frequency of 1 xc.
Wide band noise measurements, with
3.9 k¢ band-width, closely confirm
these readings within better than
0.5 db. The upper curve shows the
unhushed transistor and its noise
voltage, referred to the input, as
it rapidly increases from 31 mpv,
with input shorted, to 135 muv when
generator resistance is 39K, or
roughly 3 times the measured input
impedance of the transistor (which
was 1.2K}).

In the hushed condition below, we
start with 25 mpv and rise much
more slowly to 51 muv with 3.9K
generator resistance. Of particular
interest are the points at which input
impedance and generator resistance
are matched, that is at 1.2K. Here
the hushed transistor shows 43 muv;
and the same transistor in unhushed
condition 96 muv, or worse than
twice the noise voltage of the hushed
condition.
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Input Noise Power

In Fig. 7 we have the same voltage
measurements converted into total
noise power, referred to the input
circuit, as a function of generator
resistance. In other words, we
squared our measured noise volt-
age, as referred to the input, and
divided it by the parallel resistance
of the signal generator and the
transistor input. In doing so, we find
that the hushed transistor, below the
matched value of generator resist-
ance (1.2K) shows a noticeable in-
crease of input noise power, as
should be expected: with decreasing
generator resistance, converging to-
wards zero, we rapidly decrease our
total resistance in the input circuit;
on the other hand, the extra noise
voltage in the amplifier, referred to
the input circuit, converges towards
a definite value, which, when

squared and divided by the smaller

and smaller total resistance in the
input circuit, causes the equivalent
noise power to increase rapidly un-
til, at zero generator resistance, it
becomes infinite.

Altogether, our input noise power
in hushed condition is very much
lower than in the unhushed condi-
tion, for instance 31 x 10-**W when
the generator is matched with the
input impedance (1.2K), while in
the unhushed condition it is 156 x
10-**W, or roughly 5 times larger.
The unhushed curve rises rapidly
between low generator resistance
values and the matched condition,
and it keeps rising, though Iless
drastically, afterwards.

The interesting part about the in-
put noise power curve for the
hushed condition is that, after the
matching point has been reached, it
does not rise at all; as a matter of
fact, our measurements indicate a
slight decline.

Our greatest surprise, however,
came when we checked this curve
against the thermal noise power in
the input circuit under the assump-
tion that only R; and R, are creat-
ing noise, according to Nyquist’s
theorem. This would be the thermal
noise power in the input circuit un-
der the assumption that the input
impedance is a thermal resistance
following Nyquist’s theorem. Its
value, in this particular case, is 35 x
10-*W and is shown as a horizontal
dotted line. It is larger than the ac-
tually and carefully measured noise

power in hushed condition, at all
generator resistances above approxi-
mately half our measured input im-
pedance. In other words, throughout
most of our measurements, observed
thermal noise power was lower than
the calculated thermal noise power
with the assumption that R; is a
thermal resistance. We will return
to this observation and explain it
later when discussing noise figure.

Measvuring Equipment

Whenever results of research are
reported which claim a certain prog-
ress such as, In our case, noise in
transistors being less than in vacuum
tubes, or just very low noise volt-
ages, very small equivalent noise re-
sistances, and exceptionally low
noise figures, it is essential that the

reporter disclose his method of

measurement and describe his meas-
uring equipment. Otherwise, reason-
able doubt may be cast upon the
results claimed.

While we did not have at our dis-
posal the extensive noise measuring
equipment which the large research
organizations in this country, includ-
ing and particularly the National
Bureau of Standards, pride them-
selves on, we feel that the simpler,
partially standard and partially spe-
cially built noise measuring equip-
ment which we had will, upon
critical examination, be found to
serve the purpose adequately and
responsibly.

One criterion of reliable measure-
ments is their reproducibility with
different equipment as well as their
continuity when converting meas-
urements into plotted curves. We
feel reasonably certain that our wide
band noise voltage measurements
are accurate within better than 0.5
db, also our narrow band noise volt-
age measurements taken at 1 K¢,
particularly since both groups of
measurements check very well with
each other (within 0.5 db after the
usual conversion of noise voltage
readings from wide band to narrow
band, and vice versa, is made). On
the other hand, our narrow band
measurements at other frequencies
are less accurate, though qualita-
tively quite conclusive.

Fig. 8 shows the instrument which
we used for wide band noise volt-
age measurements. It is the new
Millivac MV-19A RMS noise volt-
meter which has a total frequency
range of 20 cps to 200 kc. Measure-
ments were made by connecting the
input of the hushed transistor am-
plifier to a calibrated signal gen-
erator and its output to the noise

{Continued on page 133)
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ANTENNAS, PROPAGATION

A—1/6—1: The Use of a Ring Array as a
Skip Range Antenna, by J. Tillman, W.
Patton. C. Blakely and F. Schultz. “Proc.
IRE” Nov. 1955. 6 pp. Analysts of omnidi-
rectional antenna for shore operation in
ship-to-shore communications. Model test
results for 30 and 1200 mc are given, with
criteria for ground and sky wave use.

A—1/6—2: Long Distance VHF Interfer-
ence, by T. Bennington. “Wire. Wld.” Dec.
1955. 5 pp. Consideration of propagation by
sporadic E layer and tropospheric inversion
layers. Monthly wvariations and time-dis-
tance eurves presented. 500-mile interference
area outlined.

A—1/6—3: Radio Communication by Wave
Scattering, Editorial. “Wire Eng.” Nov. 1955.
3 pp. 287 to 290. This is a report on various
investigations on the subject.

A—1/6—4: On the Azimuthal Variations of
the Angle of Incidence for Short Wave
Communication Paths, by W. Kronjaeger
and K. Vogt. “Fern. Z.” Oct. 1855. 3 pp.
Statistical evaluation indicated that the di-
rectlonal signals received in Eschborn,
Germany, from Tanger, Rio de Janeiro and
Buenos Aires arrived from the expected
direction within the expected error. How-
ever, a deviation of 2° and 3°, respectively
was observed for Osaka Kawachi and Tokio
Nazaki, Japan, situated closer to the pole.

A—1/6—5: The Ionosphere over Central
Germany In August 1955, by W. Dieminger.
“Fern. Z." Oct. 1955. 1 p. The results of
height measurements for the various iono-
spheric layers are reported.

A—1/6—6: Automatic Recording of the Di-
rection of Arrival of Radio Waves Reflected
from the Ionosphere, by J. Thomas and R.
McNicol. “Proc. BIEE” Nov. 1955. 6 pp. The
recorder measures the phase difference of
reflected pulses for two pairs of fixed or-
thogonal spaced-loop antennas. The vector
sum and difference of the signals for each
pair of loops in turn are applied to the X
and Y plates, respectively, of a cathode-ray
tube; a time-base is simultaneously applied
to the X-plates.

A—1/6—7: Designing Over-Horizon Com-
munication Links, by D. Davidson and A.
Pote. “EL" Dec. 1955. 6 pp. This article out-
lines the design of point-to-point over the
horizon circuits. 100 to 5000 mc is the fre-
quency range regarded as best suited for
these transmissions. The article discusses
path loss, antenna considerations, long and
short term fading characteristies, transmis-
sion noise, site noise and terminal loss.

e
AUDIO

A—1/6—8: Electronically-Controlled Audio
Filters, by L. Dolansky. “Proc. IRE” Nov.
1955. T pp. Design theory and experimental
results for variable active low-pass and
high-pass filters using transistor negative
impedance converters. Application to speech
sound concentrations, or formants, has cut-
off characteristics controlled by incoming
audio signal.

A—1/6—9: Audio Standard Generator, by
P. Koustas. “EL"” Dec. 1955. 3 pp. This in-
strument incorporates tuning fork fre-
quency control and provides simultaneous
output voltages at 05, 1, 15 2, 3, 5, and
10 ke. Full wave rectifiers are employed as
doublers to- generate required frequencies.

A—1/6—10: The Division of the Sound
Spectrum into Frequency Groups by Hear-
ing, by R. Feldtkeller. “El. Rund.” Nov.
1955. 3 pp. It is held that the human ear
subdivides a received sound into frequency
groups before determining its loudness. Ex-
periments to determine these frequency
groups are reported. Threshold of hearing
and effect of frequency modulation and am-
plitude modulation are investigated.

B
CIRCUITS

A-—1/6—11: Low Power L-Band Signal
Source, by R. Schwartz, “Tele-Tech” Jan.
1956. 1 p. An inexpensive, easy to construct
L-band (390-1550 mec) signal generator for
microwave applications is explained.

A—1/6—12: Staggered Triple Crystal Filter,
by D. Hildreth, “El.” Dec. 1955. 2 pp. Three
stagger tuned crystals are employed in this
design which operates over a frequency
range of 400 ke to 5 mc by interchanging
crystals for desired frequencies.

A—1/6—13: Some High Impedance Current
Generating Circuits, by J, McGuire, "El.
Eng.” Dec. 1955. 3 pp. A simple potentiomet-
ric high impedance current generating circuit
is shown and analyzed. More complex cir-
cuits are derived. It is stated that the output
current waveform will be constant, with
variations In output voltage, to within 4149
for the simple circuit and 4% for the more
complex circults.

A—1/6—14: A Constant Veltage Amplifier
and Oscillator, by G. Patchett, “El. Eng.”
Dec. 1955. 3 pp. Constant voltage is main-
tained by a feedback circuit containing a
thermistor bridge measuring unit which
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supplies a large output voltage for a small
change of input voltage. Design and per-
formance details are given. When operated
as an amplifier, the output remains within
0.1% over an input voltage range of 30 db.

A—1/6—15: On the Principle and Design of
a Trigger Circuit of a Signal-Seeking Radio
Using “Difference-Voltage,” by C. Hsu.
“Proc. IRE” Nov. 1955. 17 pp. Difference
voltage from i-f transformer is expressed in
mathematical form. Anticipation is related
to mixing indeéx and transformer parame-
ters. Errors are examined in relation to
trigger level and tuner nonlinearity, relating
them to system operation.

A—1/6—16: Design of an Accurate New
Electromechanical Multiplier, by G. Pihl
and R. Tilley. “El. Eq.” Nov. 1955. 1}2 pp.
Systemn has output voltage acting as direct
function of the product of two input signals.
Experimental models operate from 20 cps
to 50 ke for inputs in 30 db range.

A—1/6—17: On a Method of Calculating
Transient Processes in Circuits Containing
Conditionally Nonlinear Elements, by K.
Karandeyev and L. Sinitzky. “Avto. 1 Tel.”
Sept.-Oct. 1955. 5 pp. Procedure is based on
a change in the nonlinear element, using a
bridge stabilizer as example. Possibility of
improving the character of the transient
process by eircuit modifications is demon-
strated.

A—176—18: Graphic Analysis Method for
the Calculation of the Characteristics of
Magnetic Circults under the Influence of
Simultaneous DC and AC Fields, by I
Lekhtman. “Avto. 1 Tel'” Sept.-Oct. 1955.
9 pp. Construction of characteristic curves
is carried out for magnetized material. It
is demonstrated that characteristics ob-
tained are different for series and parallel
connection of ac windings.

A—1/6—19: On the Effect of the Feedback
Amplification Factor on the Frequency and
Amplitude of Self-Oscillation, by K. Surovi-
khin. “Avto. 1 Tel.” Sept.-Oct. 1955. 2 pp.
Examination of a linear system containing
an internal feedback loop which includes a
nonlinear element. Exploration of how a
change in feedback amplification affects
frequency and amplitude of self-oscillation.

A—1/6—20: New Filter Theory of Periodic
Structures, by W. Lippert. “Wire. Eng.”
Nov. 1955. 5 pp. Characteristic reflection
and transmission factors are introduced to
derive a theory of four-terminal networks.
These factors, which are a set of functions,
permit major slmplifications in the theory
of loss-free structures; diagrams can be
used to a great extent.

A—1/6—21: Stabllity of Oscillation in Valve
Generators, by A. Gladwin. “Wire. Eng.”
Nov. 1955. 7 pp. This is the concluding
article of a series of articles on the subject.
Several stability criteria are discussed; they
are based on a linear theory, l.e., are valid
for small disturbances only.

A—1/6—22: Studies of the DC and AC Be-
havior of an Eccles-Jordan Circuit with
Two Conditions of Stable Equilibrium, by
K. Gosslay and H. Harloff. “Fern. Z." Oct.
1955. 9 pp. This Investigation is particularly
concerned with admissible tolerances of cir-
cuit components and interfering pulses. Nu-
merical examples are included.

A—1/6—23: Reliable Power Pack Design
by A. Standing. “El. Eng.”" Dec. 1955. 4 pp.
Simple calculations permitting the design of
capacitor input power packs are presented.
Designs limited by peak anode current and
by peak Inverse voltage are treated. AC
and de voltages and currents can be evalu-
ated. Numerical examples are included.
Among the basic assumptions made in de-
veloping the theory is that the voltage falls
and rises linearly during discharge and
charge, respectively.
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A—1/6—24: Continuous Scanning Facsimile
Transmitter, by G. Stamps and M. Schank-
ler. “Tele-Tech” Jan. 1956. 4 pp. Methods
of continuous scanning by mechanical-op-
tical means, such as spiral and slit, helix
and slit, optical heads traveling on an end-
less belt, etc., are described, with emphasis
placed on the spiral and slit method. A
weather map continuous scanner, using this
latter method, is developed and constructed.

A—1/6—25: Wide-Band Amplifier for UHF
Receivers, by R. McWhirt. “EL" Deec. 1955.
3 pp. Design and cavity dimensional details
for an amplifier designed to operate in the
1100 mc region. A 416 B planar triode is
employed. Bandwidth is 200 mc. Input and
output impedance is 51 ohms. Gain 5§ to 10
db.

A—1/6—26: The Teletyper Keying Unit
Ta.Fs 127,” by R. Heidester. “El. Rund.”
Nov. 1955. 3 pp. After a general introduc-
tion containing a survey of bandwidth re-
guirements and attainable writing speeds,
the Telefunken teletyper keying unit “Tg-
Fs 127" is described in detail. It permits
demodulation of any frequency shift In a
double-channel frequency-keying radio
telegraph system with only one discrimin-
ator.

A—176—27: Multiple Frequency Shift Tele-
type Systems, by D. Jordan, H. Greenberg.
E. Eldredge and W. Serniuk. "Proc. IRE”
Nov. 1955. B pp. System using several fre-
quencies instead of two conventional mark
and space frequencies, allows longer pulses
for equivalent transmission rates, making
smaller detection bandwidths possible.

A—1/6—28: Trends In the Development of
Modern Communication Systems, by F. Lu-
cantonio. “Freq.” Oct. 1955. 12 pp. (Trans-
lation of an article published in ‘Poste e
Telecommunicazioni.”) This article traces
the recent development of the telephone
systems in various countries and compares
the point of views responsible for such de-
velopments. Economic, performance and de-
sign considerations are included.

A—1/6—29: The Use of Radio-Telephony
for the Control of Works Transport, by E.
Farrar and M. O'Dwyer. “J. BIRE" Oect.
1955. 6 pp. The advantages of such installa-
tions are pointed out and equipment now
in use is described.

A—1/6--30: Electrical Pulse Communica-
tion Systems: 2. Message Encoding and
Signal Formation in Pulse Systems, by R.
Filipowsky. “J. BIRE" Oect. 1955. 21 pp.
This is the second installment of a survey
article. Sources of information, coding sys-
tems, and methods of signal formation, are
described and thelr relative merits are
evaluated.

A—1/6—31: 60-Signal  Veice-Frequency
Telemetering, by M. Clement. “Bul. Fr. EL.”
Sept. 1955. 8 pp. A time-division multiplex
code transmission system for 60 messages is
described. Each magnitude to be trans-
mitted is first represented by a correspond-
ing number of oscillations. A binary code
is used to transmit this number with com-
paratively high accuracy over a compara-
tively narrow bandwidth.

A—1/6—32: Reduction in Cross-Talk for
Double-Sideband Transmission, by W. Hof-
mann. “Fern. Z.” Oct. 1955. 3 pp. A con-
siderable reduction In cross-talk can be ob-
tained in double-side band systems having
a common carrier generator by a phase
adjustment in the carrier supply terminal
equipment.

A—1/6—33: The AC-Telegraph System with
Double Voice Frequency Modulation, by G.
Junga. “Fern. Z." Qct. 1955. 6 pp. It is pointed
out that an ac telegraph system with double
voice modulation would be best for the
short distance telegraph service between
branch offices.

A—-1/6—34: An Introduction to some Tech-
nical Factors Affecting Point-to-Point Ra-
dioccommunication Systems, by F. Laver.
“Proc. BIEE” Nov. 1955. 10 pp. This is an
introduction to the extensive bibliography
accompanying this article. Signal transmis-
sion, distortion, wave propagation, inter-
ference, coding, modulation and demodula-
tion and multiplexing are reviewed.

A--1/6—35: Signalling Systems for Sub-
marine Telegraph Cirecuits, by C. Hughes.
“Proc. BIEE” Nov. 1955. 4 pp. The charac-
teristics of ecables and terminal apparatus
are described. Noise spectra for cables are
considered. Synchronous systems using the
5-unit teleprinter code are described. The
3-condition and receiving-end suppressed-
singles methods are preferred to the fully-
formed 2-condition method for loaded cables
and duplex unloaded systems.

A—1/6—-36: Traffic Flow In an Exponential
Delay System with Priority Categories, by
R. Cox. “Proc. BIEE"” Nov. 1955. 3 pp. The
behavior of a general system js described
by equations; the known homogeneous case,
i.e., without priority catergories, is a special
case. The expressions were derived with a
view to study the effect of using priority
categories in automatic and semi-automatic
tape-relay systems.

m—_——
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COMPONENTS

A—1/6—37: Printed Inductors and Capaci-
tors, by H. Bryan. "“Tele-Tech” Dec. 1955.
3 pp. Formulas used to design conventional
capacitors and inductances introduce serious
errors when applied to the design of printed
circuit components. Presented here are em-
pirical design data and equations.

A—1/6—38: Magnetic Fields in Small Fer-
rite Bodies with Applications to Microwave
Cavities Containing Such Bodies, by A.
Berk and B. Lengyel. "Proc. IRE” Nov.
1955. 4 pp. Mathematical expressions derived
for a small sphere and thin circular cyl-
inder are applied to detuning and Q@ change
of microwave resonators. They also provide
means to calculate elements of the perme-
ability tensor.

A—1/6—39: Glass . . . a New Look in Re-
sistors, by H. Craumer. "El. Eq¢.” Nov. 1955.
1% pp. Brief survey fundamental glass re-
sistor characteristics, including abrasion and
temperature limitations.

A—1/6—40: Resolution in Precision Wire-
wound Potentlometers, by R. Sullivan. "El.
Eq.” Nov. 1955. 212 pp. Design criteria which
foster effective usage. Contact, resolution,
shorted turns and skipping are discussed,

A—1/6—41: Versatile Selenium Rectifiers,
by J. Cataldo. “El. Eq.” Nov. 1955. 212 pp.
Summary of construction and operating
characteristics of selenium diodes. Discussion
of cartridge and plate types. Self-capaci-
tance and derating curves given.

A—1/6—42: New Developments in Vacuum
Relays, by H. Ross, “Tele-Tech” Jan. 1956.
5 pp. Applying the vacuum theory to relay
contacts results In improved contact life,
lower contact resistance, faster current in-
terruption, and dielectrie strengths of more
than 5,000 kv /in. Applications to beth high
and low voitage relaying are described.
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A—1/6--43: Dielectric Transformers for X-
Band Waveguide, by I. Olin. “EL" Dec.
1955. 2 pp. This article discusses the design
of dielectric impedance transformers for a
rectangular to circular waveguide trans-
ducer and for a pressure seal for circular
waveguide. Both elements operate in the
8500-9600 mc region and use 15/16 in. i-d
circular waveguide.

A—1/6—44: The Dimensioning of Rectifier
Transformers, by R. Kuehn. "El. Rund.”
Nov. 1955. 2 pp. This is the fourth install-
ment of a survey article. Center-tapped,
bridge and one-way circuits are treated.
Numerical examples are presented. Effect of
design alternations are discussed.

el

COMPUTERS

A—1/6—45: Electronic Digital Computers,
by A. Robinson. '""Wire. Wld.”” Dee, 1955. 412
pp. Fundamental cireuitry and operation of
control circuits discussed. Storage systems
and decoding instructions explained, with
emphasis on operation of “and” and “or”
circuits.

A—1/6—46: Association for Computing Ma-
chinery Meeting, “Comp.” Nov. 1955. 15%%
pp. Abstracts of over 115 papers presented
at the 1955 meeting of the Association for
Computing Machinery held in Philadelphia,
Sept. 14-16.

A —1/6-—47: Analog Calculator Pile Simula-
tors, by P. Braffort. "Onde"” Oct. 1955. 10
P Review of basic principles of analog
calculators, followed by description of sim-
ulator used in the study of automatic re-

actor control.

CONTROLS

A--1/6-—48: Calculation of Pulse Shapes in
Discontinuous Regulation Systems, by Y.
Tsitskin. “Avto. 1 Tel.” Sept.-Oct. 1955. §
pp. Extension of pulse theory to interrupted
regulators characterized by a series of
equidistant pulses of arbitrary shape.

A--1/6—49: Magnetic Power Amplifiers of
the “MUTRON” Type and their Control
Applications, Particularly the Control of
Small Alternator Voltage and Frequency, by
M. Butel. “Bul. Fr. EL” Oct. 1955. 10 pp.
Method of manufacture and properties of
a self-saturated magnetic amplifier are de-
scribed. A control circuit containing the
maugnetic amplifier is presented and its per-
formance discussed.

A--1/6—50: A New Electromagnet-Actuated
Multidisc Spring-Pressure Brake, by K.
Decker. “EL. Rund.” Nov. 1955. 1 p. This
brike is designed for the fast braking of
rotating machine parts, for instance of
machine tools; it can be easily adapted to
any type of motor.

GENERAL

A—1/6—51: Examination of the *‘“Negative
Frequency” Concept, by A. Bolle and J.
Bordewijk. “J. BIRE'" Nov, 55. 6 pp. Com-
bined use of positive and negative angular
frequencies over the current rise of positive

angular frequencies is pointed out. A num-
ber of examples are given to illustrate this,
e.g., complex symbolism for linear fixed
and variable networks, the Fourier series
and integral, and the calculation of inter-
modulation noise.

A—1/6—52: An Approximate Method for
Obtaining Transient Response from Fre-
quency Response, by H. Rosenbrock. “'Proc.
BIEE" Nov. 1955. 13 pp. A method is pro-
posed for obtaining the transient response
of a linear system when its frequency re-
sponse is given as an analytical function
and viece versa. It also permits finding an
analytical function representing the be-
havior of the system from either its fre-
quency or its transient response.

A—1/6—53: 100 Rules For Improving Man-
Machine Effectiveness, by W. Woodson.
“Tele-Tech"” Dee. 1955. 3 pp. Listing of de-
sign *‘do’'s" and ‘“‘don’ts” covers: visual dis-
play, control, panel layout, console design,
multiple layout, environment, and mainte-
nance. Emphasis is on human engineering;
describing the conditions under which the
man-machine combination will operate with
the greatest reliability.

Uz

A—1/6—54: Design Characteristics of Fer-
rites, by H. Schlicke. "“Tele-Tech’ Dec. 1955.
5 pp. Selected idiosyncrasles of ferrites and
ferroelectric dielectrics are discussed. Items
covered include: magneto- and electro-
striction, velume resonance, gyromagnetic
resoirance, Faraday effect and dimensional
resonance. Areas where each are of extra
importance are described, and applications
to feed through capacitors and TV flyback
transformers are discussed.

A—1/6—55: Electro-Ceramics, Glass and
Organic Plastic Materials, by N. Boroditzki
and P. Mulyar. “Elek.” Oct. 1955. 5 pp.
Presentation of electrical and physical prop-
erties of materials employed in electronic
devices. Included are dielectric constant,
temperature coefficient, density and char-
acteristics at 1 me.

A—1/6—56: The Effect of Different Shields
on the Decrease in the Disturbances in
Communication Lines Caused by Power
Lines, by P. Simon. “Freq.” Qect. 1955. 5
pp. The inductive shielding effect of differ-
ent materials (lead, steel, aluminum, etc.)
is investigated. Aluminum shielding is
found preferable because of its excellent
conductivity. Experimental and computed
results are graphically represented. Graphs
may be used to estimate the disturbances
in a specific set-up.

A—1/6—57: Materlals Used in Radio and
Electronic Engineering: 3. Ceramles. *J.
BIRE"” Oct. 1955. 11 pp. The mechanical and
electrical properties and preferred uses of
barium titanate, magnesium titanate, for-
sterite, rutile, steatite, alumina, cordierite,
porcelain, pyrophyllite, zircon, dielectric
materials for capacitors, and vitreous cer-
amics have been gathered from various
sources.

A—1/6—58: Special-Clad Laminates For
Printed Circuits, by W. Hannahs. '‘Tele-
Tech” Dec. 1955. 3 pp. Summarizing specific
heat, humidity, shock and stress require-
ments of printed circuits. Charts and graphs
listing technical characteristies are in-
cluded, also names of manufacturers of each
type. Laminates described include: phenolic,
melamine, polyester, ethoxylene, glass-
bonded mica and silicone.
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MEASURING & TESTING

A-—1/6—59: Amplifier Distortion Measure-
ment, by D. Wolfthal, “Tele-Tech” Jan.
1956. 1 p. *Page from an Engineer's Note-
book,” describing the design of an adjust-
able distortion rule, with which a circuit
designer may read directly from the load
line the second harmonic distortion of a
Class A, single ended triode.

A-—1/6—60: Ice Detector for Lighter-Than-
Air Craft, by E. Thurston. “EL" Dee. 1955.
3 pp. Three main elements comprise this
detection system. These are: plezoeleetric
vibrators; oscillator circuits; frequency de-
tector and indicator circuit. The piezoelec-
tric unit, composed of two parts, has one
cermnented to the inside surface of the fabric
which covers the top of the unit container.
The other part is not affected by ice. Latter
part acts as frequency control against which
sensing element frequency can be com-
pared.

A—1/6—861: Transmission Gain Sct, by G.
Chinskl. “EL" Dec. 1955. 1 p. Design de-
tails of a precision variable balanced H-type
attenuator for audio testing in broadcast
studios. The maximum attenuation is 63.5
db in steps of 0.1, 1, and § db. Frequency
range is 20-20,000 cps. Minimum insertion
loss is 2.5 db.

A—1/6—62: Automatic Colorimeter Checks
TV Color Tubes, by E. Sanford. "EL" Dec.
1955. 4 pp. This Instrument was designed to
parallel the color resclving propertles of the
human eye, and for use in checking trl-
color TV tubes in production. Three meter
readings, obtained through selective red,
green and blue filters, are obtained within
approximately one second, and represent a
direct reading of the primary color propor-
tions.

A—1/6—63: Some Devices for the Stark
Modulation Millimeter-Wave Spectrograph,
by A. Okaya. "Rev. Scl.” Nov. 1955. 5 pp.
To improve performance of the microwave
spectrograph, the design of a low-loss K-
band Stark cell, wideband frequency multi-
plier, bridge lock-in detector and square
wave generator are offered. New spectral
lines may be detected.

High-Resolution Magnetic Specirometer, by
5. Rubin and D. Sachs. "Rev. Sci.” Nowv.
1955. 5 pp. Construction of 180° point-focus-
ing instrument for high resolution analysis
of proton momentum distribution.

A—1/6—64: A Comparison of Two Radio-
meter Circuits, by S. Goldstein, Jr. “Proc.
IRE"” Nov. 1955. 2!2 pp. Thermal radiation
detection method uses two receivers, offer-
ing greater sensitivity than mechanical
modulator at input to superhet. Mathemat-
ical model of each is presented.

A—1/6—65: Calculations of Lumped Elec-
trode Systems in Magnetostrictive Measure-
ments, by B. Timofeyev. “Elek.” Oct. 1955.
4 pp. Analytical study of welded and pres-
sure contact electrodes feeding ac to meas-
ure surface elastic stresses in steel speci-
mens.

A—1/6—66: Needed Electronic Devices for
the Atomic Industry, by V. Parsegian. "El.
pesf' Nov. 1955. 4 pp. A discussion of the
instrumentation needs of atomic labora-
tories, reactor and processing plants, and in
process instruments. Included chart pietori-
ally shows desired measurement vs. the un-
desirable characteristics of the present
measurement techniques.
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A—1/6—67: A Shutter Tester Using a Photo-
Electric Integrator, by R. Hercock and D.
Neale. *J. BIRE.” Nov. 55, 10 pp. Photo-
electric integrator with single sweep oscillo-
scope is ideal instrument for testing be-
tween-lens camera shutters, CRO employs
phantastron time base with time markers
provided. Integrator measures effective ex-
posure time and CRO shows total open time
of the shutter and faulis such as sticking or
bouncing of shutter blades.

A—1/6—68: Slotted Section Standing Wave
Meter, by E. Wareham, *J. BIRE” Nov. 55,
25 pp. Formal theory of a single discontin-
uity developed In complex reflection coeffi-
cient terms is extended to cover transmis-
sion line having two discontinuities. Meas-
urement techniques for both small and
large VSWR ratios are discussed. Electrical
and mechanical problems of waveguide
slotted section standing wave meters are
discussed and some relations evaluated.

A—1/6—69: Detection of Pulse Signals in
Noise, by D. Tucker and J. Griffiths. “Wire.
Eng."” Nov. 1955. 7 pp. An attempt is made
to correlate the just-noticeable difference in
intensity on an intensity modulated visual
display medium with the display perform-
ance. The total number of just-noticeable
differences available in a display medium is
of importance, and further investigation is
proposed.

A—1/6—70: A New Perturbation Method
for Measuring Microwave Fields in Free
Space, by A. Cullen and J. Parr. “Proc.
BIEE” Nov. 1955. 8 pp. A short thin metal
rod spinning about an axis perpendicular to
its length is used as the perturbing element
in an apparatus operating at about 3.2 cm.
The experimental results obtained agree
with the theory for linearly polarized waves.

A—1/6—7T1: Multichannel Switch for Bio-
logical Observations, by R. Woods. “EL”
Dec. 1955. 3 pp. This Instrument, designed
to be used In conjunction with a CRO
permits a four-channel simultaneous obser-
vation to be made on related biological
phenomena, The switching frequency be-
tween channels is variable between 1 cps to
30 kc. Any number of dc channel ampli-
flers may be added with five triodes per
channel required.

A—1/6—72: The Measurement of Power at
a Wavelength of 3 cm by Thermistors and
Bolometers, by J. Lane. ‘Proc. BIEE" Nov.
1955. 5 pp. It is concluded that errors of
about 10% may occur in typical thermistor
and bolometer mounts at 3.2 em for power
levels of about 1mW if the de calibration
is assumed. Operating resistance variations
over the range 150 to 300 ohms hardly affect
the efficiency.

A—1/6—T3: Precision Digital Delay Genera-
tor, by W. Perzley. "EL" Deec. 1955. 4 pp. A
1 mc crystal-controlled master oscillator
accurate to 1 ppm is the heart of this signal
supply source. Unit supplies a reference
pulse followed by other pulses accurately
time delayed with respect to reference. Ap-
plications include calibration of radar
equipment and target simulation. Pulses for
these latter appllcations are through the
1 mc erystal oscillator and flip-flop fre-
quency dividers.

A—1/6—T74: A Magnetic Tape Recorder for
Electrophysiolegy, by P. Donaldson. °“El
Eng.” Dec. 1955. 2 pp. A recorder having a
dynamlc range of 60 db and a frequency
response from 0 to 2 kc is deseribed.

A—1/6—175: An Analog Harmonic Analyzer,
by J. Pottier. "Onde.”” Oct. 1955. 20 pp.
Non-destructive testing of materials used in
nuclear reactors consists of oscillating test
sample, and performing harmonic analysis
wf time wvariation of reactor's power. Ap-
paratus is specially designed for low fre-
quency phenomena.
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RADAR, NAVIGATION

A—1/6—76: Inertial Air Navigation Sys-
tems, ‘“‘Tele-Tech” Jan. 1956. 2 pp. Ab-
stracted from an IRE paper presented by
J. Stassinger and B. Litman, this article
describes the principles and instrumentation
of a motion measuring havigation system
providing accurate guidance for aireraft
without requiring external information.

A—1/6—77: Radar Speed Meters, by R.
Johnson, “Tele-Tech" Jan. 1956. 2 pp. Cir-
cuit and block diagrams are included in
this technical description of a radar speed
meter which works on the Doppler prinei-
ple, along with test results obtained by a
police survey team.

A—1/6—78: Contributions of *‘Siemens” to
the Electronic Devices Used in Aviation
from 1930 to 1945, by H. Zetzmann. “Freq.”
Oct. 1955. 9 pp. This is the first installment
of a survey article. Design features of radar
installations, in particular of radar anten-
nas, and of height indicators are presented.

A—1/6—179: Determination of the Reflection
Coefficient of the Sea, for Radar-Coverage
Calculation, by an Optical Analogy Method,
by G. Court. “Proc. BIEE” Nov. 1955. 3 pp.
The effect of the reflection of radio waves
from a rough sea on the vertical coverage
of a radar set is approximated by an optical
analogy method. A complete coverage dia-
gram for sea states from 1 to 5 is included.
Test-Alight results are reported.

SEMICONDUCTORS

A—1/6—80: Transistor D.C. Converters, by
L. Light and P. Hooker. The Proc. of the
Institution of Electrical Engineers, Part B—
“Proc. BIEE” Nov. 1955. 12 pp. Operational
and design data of a transistor de converter
are presented. A transistor relaxation-oscil-
lator serves as direct-voltage step-up device;
the transistor interrupts a low-voltage cir-
cuit.

A—1/6—81: Transistor Power Amplifiers,
by R. Hilbourne and D. Jones. “Proc. BIEE"
Nov. 1955. 12 pp. Limitations on the maxi-
mum output in sinusoidal applications are
studied. The common-collector type ar-
rangement of a push-pull class B operation
amplifier is found fo have high output
power, to provide a useful compromise be-
tween gain and distortion, and to permit a
simple output transformer design.

A-—1/6-—82: The “Hushed” Transistor Am-
plifier, Parts 1 and 2, of 3 parts, by W. Volk-
ers and N. Pedersen, “Tele-Tech” Deec.
1955, 4 pp. Jan. 1956. 4 pp. Operating PNP
junction transistors at a very low supply
voltage is found to greatly reduce collector
noise, and results in noise factor lower than
that of triode vacuum tubes. Describes typi-
cal operation. Both collector and base volt-
ages are identical, eliminating noise nor-
mally contributed by collector junction.
Voltage gains of 2.5 to 10 are achieved.

A—1/6—83: Transistors and Electron Tubes,
by H. Hollmann. “El Rund.” Nov. 1955. 6 pp.
This is the third installment of a survey ar-
ticle. It is particularly concerned with trans-
istor amplifiers. D¢ amplifiers in cascade,
transistor oscillators, and transistor demodu-
lators are treated. A collection of formulae
is supplied.

A—1/6—84: Junction ‘Transistor Blocking
Oscillators, by J. Linvill and R. Mattson.
“Proc. IRE"” Nov. 1955. 7 pp. Experimentally
verified analysis of fast rise time rectang-
ular pulse generator. Transformer design,
triggering requirements and loading effects
given.

A—1/6—85: Theory of Shot Noise in Junc-
tion Diodes and Junction Transistors, by
A. van der Siel. “Proc, IRE" Nov. 1955.
8 pp. Theory is based on transmission line
analogy. Minority carrier diffusion is repre-
sented by distributed noise emf’s, and car-
rier recombination by distributed noise gen-
erator in parallel with line.

A—1/6—86: A Germanium Diffused-Junc-
tion Photo-Electric Cell, by J. Waddell,
S. Mayer and S. Kaye. “Proc. BIEE" Nov.
1955. 6 pp. The junction of this type of
germanium-junction photo electric cell is
manufactured by impurity diffusion. It is
of small size, has large output, good sensi-
tivity and stable characteristics; it has a
somewhat extended long-wavelength cut-
off.

A--1/6—8T: Measurements of Junction-
Transistor Noise in the Frequency Range
7-50 KC, by . Stephenson. ‘Proc. BIEE"
Nov. 1955. 4 pp. Experiments with junction
transistors lead to the conclusions that the
noise factor reaches a minimum at about
25 ke, the optimum source resistance is
independent of frequency and not directly
related to the input resistance, and the
noise is independent of collector voltage.

TECHNIQUES, RESEARCH & MFG.

A—1/6—88: Low-Cost Automatic Assembly
System, by A. Stones. “‘Tele-Tech” Dec.
1955. 3 pp. Designed to handle printed wir-
ing boards, system described employs stand-
ard equipment and tools wherever possible,
thus reduces capital expenditure. In sim-
plest form, system comprises three sections
—loading, component assembly, and solder-
ing—and requires four operators. Compo-
nent insertion stations are linked by metal
belt conveyor.

A—1/6—89: Printed Circuits, by G. Finck-
bein. "“El. Rund.” Nov. 1955. 4 pp. This is
a survey on the most important methods of
the production of printed circuits; advan-
tages and disadvantages of various methods
are compared.

ol L ¢

A—1/6—90: The ABC’s of Color Television,
by J. Barstow. “Proc. IRE"” Nov. 1955. 9 pp.
Fundamental considerations of colorunetry.
picture tube operation, signal generation,
transmission, reception and spectrum re-
quirements. Requirements briefly compared
to monochrome TV.

A—1/6—91: Television Transmission With-
out Synchronization Level, by H. Griese.
“Fern. Z.” Oct. 1955. 3 pp. A method is sug-
gested which transmits the synchronization
pulses within the amplitude range of the
picture signal.

A—1/6—92: High-Quality Receiver for TV
Rebroadcasting, by R. Rosenberg. “EL"” Dec.
1955. 4 pp. Receiver design for application
in commercial rebroadcast service differs
from home type TV receiver in that re-
liability, component accessibility, video i-t
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response, local oscillator stability. and in-
terference immunity features have been
given increased consideration.

A—1/6—-93: 16-mim Tele-Recording for Se-
qunential Television Systems, by V. Hulme.
‘El. Eng." Dee. 1955, 612 pp. A continuous-
movement recording system with shutter-
less gate is described. A diagram of the
simplified camera motor control circuit,
using negative feedback of phase, velocily
and acceleration, is shown. The camera re-
quires between two and three seconds (o

attain full speed.
S5
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TRANSMISSION LINES

A—1/6—94: Microwave High-Speed Contin-
uous Phase Shifter, by W. Sichak and D.
Levine. “Proc. 1RE" Nov. 1955. 2% pp. De-
vice using circularly polarized helices in
circular waveguide is small. has 0.2 db in-
sertion loss. Construction of 9400 mc model
rotating at 3600 rpm.

A-—1/6—95: Application of Electron Plasma
in the Creation of Valve Systems, by A.
Mikaelyan. "Iz. Akad.” July 1955. 11 pp.
Study of problems in electromagnetic wave
propagation between parallel surfaces and
in coaxial lines where a layer of electron
plasma is being subjected to a constant
magnetie field. It is shown that in principle
valve system structure problems may be
solved for TEM waves.

A-—1/6--96: Self-Generated Oscillations in
Waveguides, by B. Katzenellenbaum. “Iz.
Akad.” July 1955. 14 pp. Examination of
disturbance to oscillation caused by slight
deformation of guide walls, and equivalent
limiting conditions relating these deforma-
tions, finite conductivity and magnetic cur-
rents in non-deformed surfaces. Cause of
self-oscillation explored.

A-—1/6—97: Useful Plots of Transmission
Line Relations, by E. Tahan. “El. Des."”
Nov. 1955. 4 pp. Egqguations for VSWR,
VSWR attenuation and transmission line
efficiency are plotted graphically. Ten ex-
ample problems are provided and use of
graphs to facilitale calculations are ex-
plained.

A—1,/6—98: The Choice of Impedance for
Coaxial Radio-Frequency Cables, by W,
Blackband. "Proc. BIEE” Nov. 1955. 10 pp.
Attenuation, voltage rating, power rating.
screening efficiency and input impedance of
matching stubs are considered. An im-
pedance of 75 ohms for low-loss air-spaced
cables and of 50 chms for general-purpose
thermoplastic cables are suggested.

A—1/6-99: On the Electric Resistance of
Joints in Copper Wires, by K. Sagel. "'Fern.
Z.”” Oct. 1955. 3 pp. The electric resistance
of twisted, welded and soldered joints is
measured and evaluated statistically. Sold-
ered joints are found to have the lowest
resistance. A microscopic study explains
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TUBES

A—1/6--100: lleater-Cathode Leakage, by
The Advisory Group on Electron Tubes.
"Tele-Tech" Jan. 1956. 3 pp. Current flow
between heater and cathode of vacuum
tubes is often responsible for the malfunc-
tioning of electronic equipment. Examples
of the different types of heater-cathode
leakage, and the steps to be taken to mini-
mize them are described.

A—1/6—101: Stabilizing Voltage Regulators,
“Tele-Tech” Jan. 1956. 2 pp. Series tube,
veltage regulator circuits, which combine
both high efficiency and high amplification,
are achieved by employing beam power
tubes with separate screen supplies.

A—1/6—102: Cathode-Ray Tubes for Shock
Wwave Testing, by K, Schwalgin. “El. Rund.”
Nov. 1955. 2 pp. Twin-beam tubes having
a high writing speed up to 10,000 km/s are
described. Design details, such as aluminum
coating of picture screen, additional ray
acceleration, high anode voltage, are dis-
cussed.

A—1/6—103: The Electron Gun of the Ca-
thode-Ray Tube, by J. Darbyshire. "ElL
Eng.” Dec. 1955. 6 pp. A comparison of the
tetrode and triode types of electron guns for
cathode-ray tubes as to spot size, beam
angle, cathode loading, ete. is presented.
The tetrode type is found to be preferable
for most television applications;; however.
in some instances, the use of the triode type
is indicated.

A—1/6—104: Television Picture Tube ‘““The
Monoscope,” by L. Guyot. “Vide" July to
Sept. 1955. 5 pp. Details of the structure
and performance of a monoscope with a
secondary emission screen are given. A
resolution exceeding that required for a
standard performance is obtained.

A—1/6-—105: The Cascade Backward-Wave
Amplifier: A High-Gain Voltage-Tuned
Filter for Microwaves, by M. Currie and
J. Whinnery. “Proc. IRE” Nov. 1955. 15 pp.
New cascade type of backward-wave ampli-
fier consisting of two helices separated by
an arbitrary transducer section overcome
inherent disadvantages of single-cireuit
type. It features high gain far from the
oscillation region, high-off-signal rejection
and provision for adjusting bandwidth elec-
tronically. S-band model is presented.

A—1/6—106: Ferrite Load Isolators for
Pulsed Magncetrons, by R. Krogh. “El. Eq.”
Nov. 1955. 2 pp. Resonance absorption iso-
lator employs ferrites attached to guide
walls. Ferrite dimensions and Curie ratings
are considered.

A—1/6—107: Running-Voltage / Current
Characteristics of Some Glow-Discharge
Tubes, by F. Benson and G. Mayo. "El
Eng." Dec. 1955. 3 pp. It is established that
most tubes containing neon and argon with
no helium have only negative temperature
coefficients and the running-voltage/tem-
perature curves are all linear or nearly so.
Tubes which contain helium exhibit minima
in their running-voltage/temperature char-
acteristics.

A—1/6—108: A DC Coupled Circuit Using
Voltage Stabilizing Valves, by G. Court.
“El. Eng.” Deec. 1955. 112 pp. A chain of
voltage stabilizing tubes is used in a micro-
wave link to transfer the detector output
to a klystron oscillator. The mean dec de-
tector output is 150 v, the reflector potential

about -450v.

U. S. GOVERNMENT

The following reports are available from
government agencies at the prices indicated.
They are printed (pri), photostat (pho) or
microfilm (mie}, as indicated by the nota-
tion preceding the price. Prepayment is
required. Use complete title and parenthe-
sized number foilowing title when ordering.
When ordering reports from the Office of
Technical Services (designated as OTS after
price), make check or money order payable
to “OTS, Department of Commerce,” and
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address to Office of Technical Services, U.S.
Department of Commerce, Washingtion 25,
D.C. When ordering reports from the Li-
brary of Congress (designated as LC after
price), make check or money order payable
to “Chief, Photoduplication Service, Li-
brary of Congress,” and address to Library
of Congress, Photoduplication Service, Pub-
lications Board Project, Washington 25, D.C.

A—1/6—109: Critique of the Variational
Method in Scattering Problems (PB 1181690),
by D. Jones, New York U. May 1955. 20 pp.
Mic $2.40, pho $3.30. (LC) Proposal that
reciprocity theorem be used as basis of
approximation.

A-—1/6—110: Technical Progress Concerning
the Measurement of Kadioelectric Interfer-
ence (PB 118167), by J. Pfister and J. Buclin.
Translated from Swiss by F. Raven. May
1955. 38 pp. Mie $3, pho $6.30. (LC) Covers
r-f interference, instruments and spectro-
graphie analysis.

A-—1/6—111: Electromagnetic Wave Propa-
gation on Helical Conductors Embedded in
Dielectric Medium (PB 118032), by S. Olv-
ing, Chalmers U. Sweden. 1955. 16 pp. Mic
$2.40, pho $3.30. (LC) Constructing helices
which allow interaction with low velocity
electron beam.

A—1/6—112: MHigh Voltage Extraction of
Elecirons from a Plasma (PB 111698), by
C. Coelo, Calif. U. Feb. 1955. 42 pp. Pri
$1.25. (OTS) Use of strong electric fleld in
vacuum to obtain beam for eventual trav-
eling-wave amplifier use.

A—1/6—113; On the Time Dependent Re-
liability of Networks (PB 118212), by G.
Weiss, Aberdeen Proving Ground. Mar. 1955.
18 pp. Mic $2.40, pho $3.30. {(LC) Derives
formulae for network survival time, prob-
ability of repair.

A—1/6—14: Phase Difference Variations in
9350 Megacycle Radio Signals Arriving at
Spaced Antennas (PB 118163), by A. Dean
and B. Fannin, Texas UJ. May 1955. 36 pp.
Mic $3, pho $6.30. (L.C) Report 6-08 of con-
tract AF 19 (604)-494 on frequency meas-
urement and antennas.

A—1/6—115: 2500-Watt Wideband Sonar
Frequency Amplifier (PB 118218), by T.
Dixon, Naval Research Lab. June 1955. 18
pp. Mic $2.40, pho $3.30 (LC) Design, con-
struction and operation of unit.

A—1/6—116: UHF Tailcap Antenna Pattern
Characteristics and Their Control (PB
117734), by A. Ellis, Stanford Res. Feb.
1955. 88 pp. Mic $4, pho $11.50. {LC) Cause
of highly lobed pattern traced to radiation
current density on vertical stabilizer,

A—1/6—117: Apparatus for Semi-automatic
Transfer of Length-Represented Data to
Punched Cards and Charts (PB 118028), by
L. Ericsson, J. Kaufl and C. Olsson, FFA,
Sweden. 1955. 12 pp. Mic $2.40, pho $3.30.
(LC) Equipment design projects data on
movable plate.

A—1/6—118: Brief Guide to Noise Mecasure-
ment and Analysis (PB 118036), by R.
Young, Navy Electronic Lab. San Diego.
May 1955. 24 pp. Mic $2.70, pho $4.80. (LC)
Interpreting noise spectra, calibration pro-
cedures.

A—1/6—119: Ultrasonic Welding of Alumi-
num (DP-107), by J. Jones, C. DePrisco and
J. Thomas, E. I. du Pont. Feb. 1955. 48 pp.
Mie $3.30, pho $7.80. (LC) Atomic Energy
report on contract AT-(07-2)-1.

A—1/6—120: Study of Metal-Ceramic Inter-
actions at Elevated Temperatures, Quarterly
Progress Report for Period Ending April 1,
1958 (NYO-4630), by F. Norton and W.
Kingery, MIT. April 1955. 17 pp. Mic $2.40,
pho, $3.30. (LC) Atomic Energy report on
contract AT(30-1)-1192.
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A—1/6—121: Electronic Devices for Nuclear
Physics. Quarterly Report No. 18 (AECU-
3006), by M. Greenblatt and A. Sommer,
RCA. Quarter ending Jan. 1955. 21 pp. Mic
$2.70, pho $4.80. {LC) Atomic Energy report
on contract W-7405-eng-26.

A—1/6—122: Wave Propagation in Contin-
uously Loaded Waveguides. I Conditions
for Propagation of Pure Electric and Mag-
netic Wave Types in a Cylindrical System
Containing Dielectric or Magnetic Bounda-
ries (UCRL-4462), by J. Waddell, U. of
Calif. Feb. 1955. 31 pp. Mic $3. pho $6.30.
(LC) Atomic Energy report on contract
W-7405-eng-48.

A—1/6—123: Analysis of an Electron Beam
Modulated by a Traveling Microwave Field
(FB 117775), by O. Purl, Illinois Eng. Sta.,
EE Res. Lab. May 1955. 141 pp. Mic $6,
pho $19. (LC) AC velocity content of elec-
trons as function of phase position given on
fluorescent screen.

A-—1/6—124: Microwave Noise Study, Final
Report (PB 117760), by W. Gottschalk and
D. Middleton, Raytheon. Jan. 1955. 20 pp.
Mic $2, pho $2.75. (LC) Covers contract AF
19(604}-1158. Oscillator, magnetron and kly-
stron noise measurement.

A—1/6—125: Reduction of Power Line Radio

Interference (PB 111666), by J. Senn and A.

Gosley, Naval CE Res. Lab., Pt. Hueneme,

Calif. Feb. 1955. 32 pp. Pri $1. (OTS) De-

t.alitls of construction and test of isolation
er.

A—1/6—126: Scale Model Measurements of
Low Frequency Transmitting Antennas
(PB 117748), by $. Rosenberg and P. Wil-
son, Rome Air Dev. Ctr. March 1955. 91 pp.
Mic $4.50, pho $12.75. (LC) Evaluation of
antenna tower modifications to increase ra-
diation efficlency.

A—1/6—127: Some Characteristics of Image
Orthicon Camera Tubes (PB 111658), by H.
Wuerffel and D. Webb, Naval. Res. Lab.
March 1955. 44 pp. Pril $1.25. (OTS) Estab-
lish basis for predicting performance under
abnormal operation.

A—1/6—128: Step Discontinuities in Wave-
guides (PB 117777), by W. Willlams, New
York U. April 1955. 34 pp. Mic $2.50, pho
$5.25. (LC) Method developed by Wiener
and Hopf applied to cross section of rec-
tangular guide.

A—1/6—129: Study of the Generation and
Detection of Electromagnetic Waves in the
Millimeter Wave Region. Report No. 3
under Contract AF 19(604)-1115, Dec. 1,
1954 to Feb. 28, 1955 (PB 117767). by J.
Rohrbaugh, New York U. March 1955, 43
pp. Mie $2.75, pho $6.50. (LC) Study of
bolometers, detectors, spectrometers, wave
generation and harmonic functions.

A—1/6—130: UHF Filtering Networks,
Scientific Report No. 3 under Contract AF
19(604)-962, 1 Feb. 1954 to 30 Apr. 1955
(PB 117778), by D. Mode, Lehigh U, April
1955. 22 pp. Mic $2.25, pho $4. (LC) Methods
for computing voltage breakdown and pow-
er handling capacity in a filter structure.

A—1/6—131: Ultrasonic Propagation in Solid
Materials. Interim Research Report No. 3
under Contract AF 19-(604)-1095 from 3
Jan. 1955 to 1 Apr. 1955 (PB 117768), Ander-
sen Labs. April 1955. 10 pp. Mic $1.50, pho
$1.50, (LC) Ultrasonic radiation, properties
of solids and delay line design reported.

A—1/6—132: Keyed Oscillator for Time-
Delay Generation (PB 117789), by C. Wat-
terson, Naval Res. Lab. May 1955. 22 pp.
Mic $2.25, pho $4. (LC) Design procedure
for circuit producing simultaneous sine and
cosine wavetrain for each keying pulse.

A—1/6—133: Varlable-Frequency Magnetic-
Coupled Multivibrator (PB 117926), by R.
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VanAllen. May 1955. 11 pp. Mic $2, pho
$2.75. (LC) Development based on principle
that frequency can be controlled in inverse
proportion to magnetic flux; experimental
results to 800 ke.

A—1/6—134: A Voltage Calibration System
for Accurate Pulse-Height Measurement
(ISC-598), by W. Rhinchart and D. Zaffa-
rano, lowa State Col. April 1955. 17 pp.
Mic $2, pho $2.75. (LC) Atomic Energy re-
port on contract W-7405-eng-82.

A—1/6—135: Relay Insulation Studies
{ORNL-~1916), by ©O. Rudolph, Oak Ridge
Lab. June 1955. 13 pp. Mic $2, pho $2.75.
(LC) Atomic Energy report on contract
W-7405-eng-26.

A—1/6—136: Analysis and Design of Dense
Electron Beams (PB 118245), by R. Anand,
Ohio State U. April 1955. 26 pp. Mic $2.70,
pho $4.80. (LC) Problems of high perveance
electron guns, and analog and numerical
methods of analysis.

A—1/6—137: Electron Tubes. Specifications
(PB 115149s9), ASESA, Ft. Monmouth. July
1955. 82 pp. Mic $4.80, pho $13.80. (LC) Tube
spees, ineluding MIL-E-1B.

A—1/6—138: Experimental Research upon
the Electronic Properties of Non-Metallic
Crystals. Technical Status Report No. 6
under Contract AF 18(600)-662, for the
Period Apr. 1955 to June 1955 (PB 118416),
by R. Maurer, N. Inchauspe, J. Thomson
and R. Miller, Illinois U. June 1955. 3 pp.
Mic $1.80, pho $1.80. (LC) Conductivity,
diffusion and dlelectric loss of various crys-
tal materials.

A—1/6—139: Hollow Beams im Electrostatic
Fields (PB 118349), by L. Harris, Minn. U.
May 1955. 29 pp. Mic $2.70, pho $4.80. (LC)
Trajectories are calculated for edges of
tubular beams in radial flelds.

A—1/6—140: Infinite System of Linear
Equations Arising in Diffraction Theory (PB
118449), by W. Magnus, New York U. June
1955. 25 pp. Mic $2.70. pho $4.80. (LC)
Electromagnetic wave theory, mathematical
eqguations and solutions.

A—1/6—141: Long-Range Propagation of
Low-Frequency Radie Waves between the
Earth and the Ionosphere (PB 118448), by
J. Shmoys, New York U. May 1955. 30 pp.
Mic $2.70, pho $4.80. (LC) Propagation con-
stant, angle of arrival and group velocity
caleulated for first modes.

A—1/6—142: Methods of Determining Long
Wave Reflection Coefficients for a Specific
Tonospheric Model (PB 118302), by J. Gib-
bons and J. Wolf, Penn. State U. June 1955.
54 pp. Mic $3.60, pho $9.30. (LC) Applies
Bailey iterative process to problem of com-
puting 75 ke reflection coefficient.

A—1/6—143: On the Diffraction of Electro-
magnetic Waves by a Circular Aperture
(PB 118457), by H. Chang, Harvard U.
March 1955. 113 pp. Mic $6, pho $18.30. (LC)
Wave diffraction studied wunder contract
AF 19(604)-786.

A—1/6—144: Study of Piezoelectric Ele-
ments for the Measurement of Transient
Forces (PB 111702), by Y. Yoler and H.
Nagamatsu, Cal. Inst. of Tech. Feb. 1955.
31 pp. Pri $1. (OTS) Report on natural and
artificially polarized elements for measuring
forces; advantages of ceramic types.

A—1/6—145: Study of Some Inherent Errors
in the Three-Dimensional Raydist System
(PB 118438), by I. Carswell, Stanford Res.
Inst. June 1955. 46 pp. Mic $3.30. pho $7.80.
(LC) Expression derived relating aircraft
position error to Raydist system ‘parameters.

A-1/6—146: Topics in Antenna Radiation
Theory (PB 118244), by A. Kay, Tech. Res.
Group, N. ¥. June 1955. 8 pp. Mic $1.80, phe
$1.80 (LC) Antenna and wave theory.

A—1/6—147: DC to AC Square-Wave Static
Converter and Amplifier {PB 118454), by H.
Mortimer, Naval Res. Lab. July 1955. 6 pp.
Mie $1.80, pho $1.80. (LC) Two devices
using combined magnetic amplifier type
saturable cores and switching transistors.

A—1/6—148: Coaxial UHF Noise Source
(PB 118451), by H. Montague, Naval Res.
Lab. Aug. 1955. 22 pp. Mic $2.70. pho $4.80.
{LC) Unit uses fluorescent lamp coupled to
low impedance helical transmission line.

A—1/6—149: Magnetic Materials Used in
Digital Computer Magnetic Circuits (PB
118505), by L. Silva, Aberdeen Prov. Gnd.
April 1955. 49 pp. Mic $3.30, pho $7.80. (L.C)
Compilation of theories and data; perform-
ance criteria for selecting materials.

A—1/6—150: Quarterly Progress Report
(PB 118413), by R. Blot and R. Fay, June
1955. 42 pp. Mic $3.30, pho $7.80. (LC)
Acoustic research, sound absorption and
scattering.

A—1/6—151: Speech Communication in
Noise (PB 118446), by K. Kryter, AF Cam-
bridge Res. May 1955. 46 pp. Mic $3.30, Pho
57.80. (LC) Speech intelligibility related to
test materials and language factor.

A—1/6—152: Theory and Engineering Ap-
plication of a Practical Thermoelectric Elec-
tromagnetic (TEM) Pump (KAPL-1375), by
L. Tonks, Knolls Atomic Pwr. Lab. Aug.
1955. 20 pp. Mic $2.40, pho $§3.30. (LC)
Atomic Energy report on contract W-31-
109-eng-52.

PATENTS

Complete copies of the selected patents
described below may be obtalned for $.25
each from the Commissioner of Patents,
Washington 25, D.C.

A—1/6—153: Radar Apparatus Comprising
a Receiver the Gain of Which Varies Peri-
odically, #2,725,557. Inv. S. Hellings. As-
signed Hartford Nat. Bank & Trust. Iss.
Nov. 29, 1955. Gain is reduced at instant of
pulse emission by sawtooth generator and
capacitor charge-discharge arrangement
periodically triggered.

A—1/6—154: Distance and Direction Indi-
cating Equipment, #2,725,556. Inv. J. Carter.
Assigned Westinghouse. Iss. Nov. 29, 1955.
Combined search and beacon radar receiver
with oscillator-mixer stages for receiving
two different frequencles on two channels.
Oscillator is tunable.

A—1/6—155: Automatic Frequency Control,
#2,725,555. Inv. A. Hopper. Assigned Bell
Labs. Iss. Nov. 29, 1855. Control of beat
frequency oscillator in sync with outgoing
pulses of a radio transmitter-receiver is
accomplished by demodulation to produce
i-f pulses. Rectifying and integrating alter-
nate pulses produce control voltage.

A—1/6—-156: System for Recording Discon-
tinuous Signals in Continuous Sequence,
#2,725,554. Inv. E. Phillips and L. Berman.
Assigned Hughes Aircraft. Iss. Nov. 28, 1955.
Recording head is energized in sync with
discontinuous signals. Drive mechanism with
elutch allows recording medium to be ad-
vanced, or moved backward during discon-
tinuous of signals.

A—1/6—157: Coordination Circuit, #2,725,-
553. Inv, J. Millman. Assigned U.S. Navy.
Iss. Nov. 29, 1955. Pulse selection and
switching system prevents interference be-
tween radio pulse echo detector and co-
operating lobe-switched antenna directional
recognition system having one transmitter,
one receiver, and common crt indicator.
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New Tech Data for Engineers

Resumes of New Catalogs and Bullefins Offered This Month by Manufacturers to Interested Readers

Relays

AEMCO, Inc., Mankato, Minn. has just
released a 4-page bulletin covering a wide
variety of relay types. Complete specs. are
given for each relay; as well as mounting
information, type enclosures available, and
basie size information. Platings, insulation
grades, and finishes are described. (Ask for
B-1-1)

Printed Circuits

A new G-page bulletin describing the
manufacture and use of printed circuits has
been made available by Synthane Corpora-
tion, Oaks. Pa. (Ask for B-1-2)

Radio Interference

The Stoddart Aircraft Radio Co., Inc.. 6644
Santa Monica Blvd., Hollywood, Calif., has
made available a 37-page bulletin entitled
"Measurement of Radio Interference in Ac-
cordance with Specification MIL-I-6181B,"
clarifi"ing certain little-understood portions
of AF. and Navy BuAer spec. MIL-1-6181B.
(Ask for B-1-3)

Wavemeters

A 4-page illustrated folder on Precision
Broadband Cavity Wavemeters has been pub-
lished by DeMornay-Bonardi, 780 S, Arroyo
P’kway., Pasadena, Calif. The bulletin de-
seribes the sealed construction which main-
talns a dielectric constant, and explains the
extreBmely) high accuracy of the units. (Ask
for B-1-4

Analog Computer Programming

Data File 120 from Beckman Instruments,
Inc. (Dept. NR 30), 2200 Wright Ave., Rich-
mond, Calif., describes how the direct use
of the operational nature of computing ele-
ments saves time replacing complex comput-
{_ng glicg;ts with symbolic equations. (Ask
or B-1-

Radio Communication

Bulletin No. 9 of the Engineering Experi-
ment Station, Univ. of Idaho, Moscow, Idaho,
summarizes results of tests completed on
car-mobile and hand-portable equipment and
on the characteristies of radio communica-
tion in the 450-~470 mc. band. (Ask for B-1-6)

Tape Recorder

International Radio and Electrenies Corp.,
Elkhart,Ind., has available a bulletin describ-
ing their Crown series professional tape re-
corders, meeting all NRTB standards. (Ask
for B-1-10)

Variable inducfors

Electirically variable inductors of the
saturable reactor type are described in a
12 page brochure issued by Vari-L Co., Inc.,
%321 l‘i‘ﬁrﬂeld Ave., Stamford, Conn. (Ask for

Interference Locator

Brochure describing Model 400 Inter-
ference Locator for locating radio and TV
sources s available from Sprague Electrie
Co., North Adams, Mass. (Ask for B-1-12)

Switches

Instrument type switches are described in
an8-page catalog of Cinema EngineeringCo.,
Aerovox Div., Burbank Calif. Nlustrations,
a_ complete code system outline, and com-
?lettlza slpgss. are included in the data. (Ask
or B-1-
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Digital Phase Measurement

An 8-page paper, “A Digital Method for
Precise Phase Measurement” along with a
description of digital laborato instru-
mentation s available from Berkeley Di-
vision, Beckman Instruments, Inec., 2200
W{ight Ave., Richmond 3, Cal. (Ask for B-
1-15)

Miniature Connectors

Two-page bulletin describing new 37 con-
tact Continental Connectors suitable for air-
borne electronics has been published by De-
gur-Amsco Corp., 45-01 Northern Blvd., Long
sland City 1, N. Y. (Ask for B-1-16)

Relays

Kurman Elec, Co., 35-18 37th St., Long Is-
land City, N. Y., has avallable a new 18-
page booklet describing all types of relays
for electrical, electronic, and industrial use.
(Ask for B-1-17)

Recording Oscillograph

New 12-page Bulletin 1521B describing
Recording Oscillograph and accessories for
use in the dynamic test-measurement field
is available from Consolidated Engineering
Corp., 300 North Sierra Madre Villa, Pasa-
dena, Cal. (Ask for B-1-18) M

Steel

Allegheny Ludlum Steel Corp., has an-
nounced a revised Blue Data Sheet on
Monimax and Sinimax EM-20 steel. 24-page
data sheet gives detailed information and
graphs on these specialized steels for use In
the electrical industry. (Ask for B-1-19)

Power Supplies

New data sheet, describing four regulated
power supplies designed for color and mono-
chrome television use is available from Tarc
Electronics, Inc., Urban Ave., Westbury,
N. Y. (Ask for B-1-20)

Cord Assemblies

Cat. No. 5-55 of stock molds for caps,
connectors, strain-rellefs and other special
cord attachments has just been {ssued b{
Royal Electric Co., Inc., Pawtucket, R. 1.
(Ask for B-1-21)

Flexible Couplings

Cat. No. 5694, 12 pages of information re-
lating to the deslgn and use of flexible
shafts and couplings, is avallable from
Kupfman Mf%. orp.. 395 State St., Bing-
hampton, N. Y. (Ask for B-1-22)

Voltage Divider

Leeds & Northrup Co., 4934 Stenton Ave.,
Philadelphia, Pa.. has available Data Sheet
E-51 (4) describing e 4395 Precision
Voltage Divider for sub-dividing dc voltage
within 4-.001%. (Ask for B—1-23%

Wire in Product Design

“How Wire Construction Reduces Costs,”
showing the use of wire in improved prod-
uct design. is a study of 36 illustrated case
histories released by E. H. Titchener & Co..
67 Clinton St., Binghamton, N. Y., design
manufacturers of wire forms and welded
wire assemblies. (Ask for B-1-24)

NSMPA Buying Directory

1955-56 Buying Directory, listing the loca-
tion and facllities of all NSMPA members
has been gubllshed by National Screw Ma-
chine Products Association, 2860 East 130th
St., Cleveland, Ohio. (Ask for B-1-25)
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Competence in Electronics

A 20-page, illustrated booklet describing
the current facilities of Litton Industries,
336 N. Foothill Rd., Beverly Hills, Calif.,
from the conversion of ideas into hard-
ware. {Ask for B-1-50)

Testing Services

A 3-page brochure describing the environ-
mental testing services rendered by General
Testing Laboratories, Inc.,, 58 Washington
Avenue, Carlstadt, N. J. (Ask for B-1-51)

Film Badges

New 2-page specification sheet describing
film badges for personnel protection a t
radiation from X-rays or radio-active ma-
terial has been published by the Nuclear
Instruments and Chemical Corp., 229 West
Erie St., Chicago, Ill. (Ask for B-1-33)

Plastic Forming

Bakelite Co., Division of Union Carbide &
Carbon Corp.,, 30 East 42nd St., New York
17, N. Y. has made available a periodical
dealing with contour extrusion and vacuum
forming of vinyl, polyethylene, and styrene
plastics. (Ask for B-1-34)

Electronic Equipment

A new 24-page brochure describing the
facilities and products of Telectro Indus-
tries Corp., 35-18 37th St., Long Island City,
N. Y., is available. Products include power
supplies, tape and wire recorders, signal
generators, PA systems, radar test equip-
ment, etc. (Ask for B-1-35) i

Doppler Data Translator

The DDT takes doppler data such as that
obtained from radar tracking of a ided
missile, digitizes it into & binary code and
stores it on a magnetic tape suitable for
computer playback. Data sheet by the Pot-
ter Instrument Co. Ine., 115 tter Mill
Rd., Great Neck, N. Y. (Ask for B-1-36)

Foof Switch

Linemaster Switech Corp., 432 Woodstock
Terr., Woodstock, Conn., has avallable a
bulletin describing ‘““Clipper’” foot switches.
Maintained Contact, Momentary Contact,
and Impulse Contact arrangements de-
seribed. (Ask for B-1-37)

Molded Rubber Parts

Molded rubber parts, custom produced to
specificatlon in a wide-range of compounds,
are described in a booklet available from
%uallty Rubber and Transmission Co., 2203

. ?hlcago Ave., Chicago, 1. (Ask for B-
1.38

““The First Tool Engineer'’

Tubalcain, son of Lameck and grandson
of Methuselah, has been identified as the
father of tool engineering in a 16-page ilI-
lustrated booklet released by the American
Society of Tool Engineers, 10700 Puritan
Ave., Detroit, Mich. {Ask for B-1-39)

Lubricants

Revised bulletin, issued by the Alpha
Molykote Corp., 65 Harvard Ave., Stamferd,
Conn., deseribes 17 types of molybdenum
disulfide lubricants. Selector chart describes
each lubricant type, the kind of carrier used
in it, temperature range, and proper method
of application. (Ask for B-1-32)

For product information, use Inquiry card on last poge. 79
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WASHINGTON
Hews Letter

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

e S ToeE

GOVERNMENT FREQUENCIES—Establishment of an
ad hoc committee, headed by Defense Mobilization Di-
rector Arthur S. Flemming and FCC Chairman George
C. McConnaughey and composed of top officials of
frequency-using government departments, together with
a continuing review of the government allocations by
the Interdepartment Radio Advisory Committee, has
inaugurated the most comprehensive and significant
analysis ever undertaken of government frequencies
which might be made available to television and other
civilian radio services. The ad hoc group is conducting
its survey aimed towards the request of the FCC to se-
cure more VHF television space but it was stressed (as
previously cited in this column) any definitive reallo-
cation action will take anywhere from two to ten years.
The IRAC subcommittee is directing its analysis in the
area of planning and coordination to aid the ad hoc
group in any reallocation of government bands. The
survey of government frequencies has been urged by
TELE-TECH in several editorials.

WEBSTER REAPPOINTMENT—Reappointment of
Commissioner Edward M. Webster, not only because he
is the -only engineer member of the FCC, but to keep
his nearly half-century of broad experience in com-
munications and radio available to the government, is
being vigorously supported by federal government and
industry leaders in the communications-radio field. The
term of Commissioner Webster, who has been a FCC
member since 1947, expires next June 30. While he is
believed to be receptive to reappointment, he is not work-
ing actively on his own behalf. In less than three years
he will round out 50 years of government service. He
has served with the Coast Guard where he established
its extensive communications system and with the FCC
as assistant chief engineer and Commissioner. Principal
hazard to his reappointment is that he is an Independent
politically and the Democrats can claim his post as one
for their party. But his distinguished background and
qualifications, recognized by Democratic leaders in Con-
gress, might well override the political factors for a
merit selection.

OPPOSE ADDED TV CHANNELS—Every effort should
be made to put unused frequencies “to work” by the
FCC before any changes in the allocation structure are
attempted, the National Association of Manufacturers’
Committee on Manufacturers Radio Use emphasized in

a recent statement to the Commission. The great dis-
advantage of the principle of nationwide block alloca-
tion, the NAM group said, “is that it freezes frequencies
in localities where there is little or no prospect that
they will be put to use.” The NAM body reiterated its
stand on the lack of use of frequencies by FM broad-
casting and opposed widespread TV spectrum expan-
sion as a threat to all mobile radio services.

FORWARD SCATTER—While “forward scatter” prop-
agation can make an important contribution in com-
munications transmission over considerable distances,
FCC Commissioner E. M. Webster has cautioned the
radio industry not “to plunge into the non-government
utilization of these modes of transmission until we have
decided where they are to go in the spectrum and what
we are going to do with the existing radio systems which
will be replaced.” The FCC engineer-member cited
the possibility that scatter implementation may require
adjustments in the frequency allocation table and that
the impact of the new scatter systems on existing serv-
ice is a matter requiring considerable study by the FCC
and the industry.

MICROWAVE GROWTH—AnN increase of at least ten
times the present facilities in microwave operations of
major industries of the country—such as electric utili-
ties, petroleum and gas pipe lines, trucking and avia-
tion—looms in the next five years, according to views
given TELE-TECH by authoritative FCC and radio in-
dustry sources. It was cited that microwave can be
used not only for voice communication but for trans-
mittal of all types of intelligence including telemeter-
ing, faesimile and industrial television.

ELECTRONICS RECOGNITION—The Navy demon-
strated its recognition of the importance of electronics
with the appointment of Capt. Rawson Bennett to
succeed Rear Adm. Frederick R. Furth, who retires as
of Jan. 1st to join the IT&T Corp. Adm. Furth has
been a leading figure in electronic research and de-
velopment. Capt. Bennett, former Asst. Director for
Electronics in the Navy’s BuShips, has likewise de-
voted most of his naval service to electronics and radio.

ROLAND C. DAVIES
Washington Editor

National Press Building
Washington, D.C.
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NOW v

ASSEMBLY WITH
CINCH EDGE CIRCUIT

(PATENT PENDING)

CONNECTOR -

(SHOWN ENLARGED) [> —_— The CINCH EDGE
CIRCUIT CONNECTOR

provides quick, easy

assembly. Eliminates
PRINTED WIRE BOARD m - e
. . . high quality etched circuit boards with 5, 6, 7, and 8 pin Allows more flexible tolerances.

Lower cost. Available in ma-
terials far both Military
and Commercial use,

subminiatures as well as 7 and ? pin standard CINCH
sockets. Provide flexibility of design and application.

Graphik Circuits reduce wiring costs, reduce assembly
time ¢ eliminate errors # miniaturize o

GRAPHIK CIRCUITS Division of Cinch Manufacturing Corporation

221 South Arroyo Parkway, Pasadena 1, California

Sockets, terminals and other
hardware installed to
specifications

CINCH will design, or re-
design, components to fit spe-
cific needs, and will assist in the assembly of com-
ponents through proven automation technique.

CINCH components are
available at leading elec- g g b El

tranic jobbers—everywhers, Chicago, Shelbyville, Pasa-
CONSULT ClNCH dena and St, Louis,
LR 8
W\ CINCH MANUFACTURING CORPORATION
t\::;g:‘\“s 1026 South Homan Ave., Chicago 24, lllinois
C

Subsidiary of United-Carr Fastener Corporation, Cambridge; Mass.
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New Test Equipment

FREQUENCY METER

New 400-cycle frequency meter,
Model 6501, features a built in pre-
cision calibrator, using a temperature
compensated tuning fork. Output
terminals permit using the 400 cps ref-

erence freq. in lab. applications or as a
secondary freq. standard. Two scales
cover the range 395 to 405 cps, and 350
to 450 ecps. Measures inputs of 2 to 200
v. Qverall accuragy is better than 0.1%;
accuracy of calibrator reference freq. is
0.05%. Similar in size and appearance
to a small electronic voltmeter. Dimen-
sions: 534 in. W., 7% in. H,, and 4% in.
D. VARO Manufacturing Co., Ine., 2201
Walnut St., Garland, Texas. TELE-
TECH & ELECTRONIC INDUSTRIES
(Ask for 1-6)

VOLT-OHM METER

“Meter-Matic,” a new VT volt-ohm
meter, has completely automatic range
switching, and gives immediate read-
ing. Calibration is complete without
adding zero multipliers. Measurement
of ac and dc v. is from 01 v. to 1.5 kv.
In measuring resistance, automatic
reading is from 0.5 ohm to 1,000 meg-
ohms in 6 ranges. Instrument is pro-
tected from burnout or damage up to

2 kv (up to 300 v. on ohms scale).
Single set of probes serves all pur-
poses. Unit operates on 115 vac, 60 cps.
Has illuminated 8% in. scale. $149.50.
Leitch Engineering Corp., Manchester,
N.H. TELE-TECH & ELECTRONIC
INDUSTRIES (Ask for 1-11)

82 For product Information, vse inquiry card on last page.

VOLTMETER

Type 1560 Differential Voltmeter is
useful when checking response and at-
tenuation of filters, transformers, am-
plifiers, ete.,, where there is a small
difference in voltage to be measured, as

it measures differences in voltage
levels as low as 0.01%, regardless of
their relation. Also useful to observe
drift in amplifiers, meters, and filters.
Difference voltage range; —10% to
+5% in 0.01% increments. Input level:
01 v. to 100 v. Freq. range: 30 cps to
20 ke. Input impedance: 500K ohms.
Power supply: 115 v., 60 cycles. Freed
Transformer Co., Inc., 1715 Weirfield
St, Brooklyn, N. Y. TELE-TECH &
ELECTRONIC INDUSTRIES (Ask for
1-2)

VT VOLTMETER

Designed as a VTVM, the Type 346
Sensitive Amplifier-Voltmeter can be
used as a broadband amplifier. Read-
ings are from —72 to +52 dbm. Recti-
fier is fullwave average type, offering
highest accuracy when dealing in com-
plex wave forms. Meter range: 1 mv to
300 vac. Accuracy: *+3%, 20 cps to 1
me; +5%, 10 cps to 2 me. Input im-
pedance: 10 megohms shunted by 24

uuf. Amplifier: Max. voltage gain
1000; max. output 1 v. Qutput imped-
ance 600 ohms; noise 40 db below 1 v.
Power supply: 117 vac. =10%, 50-400
cps, 40 watts. Allen B. DuMont Lab-
oratories, Inc., 760 Bloomfield Ave.,
Clifton, N. J. TELE-TECH & ELEC-
TRONIC INDUSTRIES (Ask for 1-18)

www.americanradiohistorv.com

CORONA TEST SET |

Features are: a continuously adjusta-
ble output control which enables the
setting of any voltage from zero to
max.; a zero start control which pre-
vents application of any voltage until

control is returned to zero; an over-
load relay which protects the specimen
and power unit from a fault or short-
circuit; a dual range kilovoltmeter
which provides accurate voltage indi-
cation. Used on cable, transformers,
capacitors and other electrical equip-
ment for non-destructive testing of
electrical insulation. Peschel Elec-
tromics, Inc., 13 Garden St, New Ro-
chelle, N. Y. TELE-TECH & ELEC-
TRONIC INDUSTRIES (Ask for 1-7)

MICROWAVE GENERATOR

This new microwave generator is a
C.W. microwave source for X-band
8500-9600 mc/sec. The model 10X is an
ideal source for Q measurements, phase
measurements, or any other measure-
ments requiring a high degree of r-f
stability. Condensed specs. include: freq.
coverage 8500-9600 me/sec—X-band;
short term deviation one part in 108,
long term deviation one part in 105 re-

lative to reference cavity; power out-
put 10 mw; % in. x 1 in. plain flange
waveguide; power consumption 50w;
size 5% x 9 x 10 in.; weight 15 lbs.
Microwave Development Laboratories,
Inc., 92 Broad St., Babson Pk., Welles-
ley, Mass. TELE-TECH & ELEC-
TRONIC INDUSTRIES (Ask for 1-39)
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If your Microwave design includes a branched
duplexer, here’s a new concept in TR tubes
which can produce savings in equipment weight
and space and offers simplified mounting with
easier maintenance.

These were the primary considerations when
Sylvania, in close co-operation with Airtron
Inc., developed a special TR tube for use in
RCA aircraft weather radar.

The “Bantam” TR type 6624 is the product
of this development. Its smaller, more compact

- t_ -

Duplexer built by Airtron Inc. for RCA aircraft weather radar

design with contact mounting moves the TR
a full step toward miniaturization.

The 6624 is a broad-band, fixed tuned TR
tube. Operational center is at 5400 mc. Contact
mounting is at the input end. The Sylvania
ATR type 6591 serves as the companion to
the TR 6624.

Write for complete data on the Type 6624
and Sylvania “Bantam” TR tubes for other
frequency bands.

““Another reason why it pays to specify Sylvania’

SYLVANIA ELECTRIC PRODUCTS INC.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electronic (Canada) Ltd.

MO, o

New "BANTANM” TR tube saves space

and welight in airborne weather radar

v SYLVANIA

LIGHTING

University Tower Bldg., Montreal

RADIO ELECTRONICS TELEVISION ATOMIC ENERGY

For product Information, use Inquiry card on last page. 83

TELE-TECH & ELECTRONIC INDUSTRIES ¢ January 1956

www americanradiohistorv com


www.americanradiohistory.com

CUES for BROADCASTERS

Practical ways of improving station operation and efficiency

coiL A B con

b
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Remote control circuit for auvdio signaliing

Remote Studio Signal Circuit

L. F. BREWER, Tech Superv.
WGAN-TV, Portland, Me.

OMETIMES in the course of ra-

dio broadcast station operations
it becomes desirable to operate from
studio facilities that are remote from
the control location. In such a situ-
ation, a means of signalling between
the program originating point and
the control room is a very desirable
feature.

The circuit illustrated herewith
may be used for signalling over any
audio circuit that is balanced with
respect to ground and has no ampli-
fiers between the point of origin and
the terminating location. The coils
are standard telephone line repeating
coils such as the Western Electric
111C unit. R, may be any suitable
relay with a dec coil resistance of
2500 ohms. Relay R, should have a
coil resistance of 10000 ohms. S, and
S, may be any suitable switches or
auxiliary contacts on microphone or
other circuit control switches. For
intermittant service the battery may
be a 45 v. B battery but a simple
selenium rectifier supply is more
satisfactory if the circuit is to have
frequent use.

The operation of the circuit is as
follows: Closing S, allows current to
flow through the relays and the line
and return through the ground cir-
cuit. The resistance of the line and
the two relays in series limits the
current to 3 or 4 ma. which is suffi-
cient to close relay R, and operate
any desired ready signal at location
B.

84

Relay R,, having a much lower re-
sistance than R,, requires 9 or 10 ma.
pull in current, so it will not operate
until S, is closed, shorting R,. This
reduces the circuit resistance such
that the current increases to a value
sufficient to close R, which will then
operate any desired signal at point A.

Ampex Start Button
Replacement

GEORGE O. WUSSOW, Ch. Engr.
KVCV, Redding, Calif.

HE start button on our No. 300

Ampex is a constant source of
trouble after a few hundred cycles
of operation. To overcome the need
of replacing the DPDT switch
(Push-Button) used, I removed the
bottom and mounted the button and
swivel arm on a piece of sheet metal,
so as to actuate the lever arm of a
Type W Micro-switch which I had
salvaged from an old wire recorder.
By mounting the micro-switch with
the lever arm touching the swivel
of the push-button, the action of the
swivel, when the button is pressed,
causes the micro-switch lever to
move slightly and close the switch.

DPOT PUSH BUTTON
SWITCH WITH BOTTOM
SECTION REMOVED

LEVER
ARM

USE NORM.
A OPEN
r‘, TERMINAL

TYPE W MICRO SWITCH

SIDE VIEW END VIEW

Micro-switch replaces push button switch

A dependable and silent switch is
the result. The attached diagram will
show the finished product. Inci-
dently, the use of a DPDT switch as
a start button on the No. 300 Ampex
is not needed, although it comes with
one, and the schematic shows it.
Close inspection will show the switch
is a return for the relay coils only.

1612

TO POSITIVE

METERING POSITION 9800

i Pz
|
|

GAIN CONTROL 1612
VOLTAGE

Tap off limiter provides remote metering

Remote Metering of
Compression Levels

BOB CROSSTHWAITE, Ch. Engr.
KWYO, Sheridan, Wyo.

HE ability to monitor the
amount of compression in a level
governing amplifier at a transmit-
ter’s remote control point is of con-
siderable importance for maintain-
ing uniform program compression
when program sources are changed.
KWYO has installed Rust remote
control equipment and to avoid us-
ing an additional line amplifier, our
W. E. 1126C Level Governing Am-
plifier was left at the transmitter lo-
cation.

As the remiote metering voltages
in the Rust system are of the order
of l4v., it was decided to try using
the cathode voltage of the limiting
stage of the W.E. amplifier to pro-
vide a remote indication of the com-
pression values.

This gave very satisfactory results.
As shown in the diagram, a 6800 ohm
resistor connected to the junction of
the two cathodes in the limiting
stage, provided a positive voltage of
the proper magnitude when con-
nected to one of the metering posi-
tions in the Rust system. The other
side of this metering position was
connected to ground. This connects
an unbalanced telephone line across
the biasing resistors of the limiting
stage whenever compression levels
are being checked at the remote
control point. However, the 6800 ochm
resistor, plus the fact that the two
1612 tubes are balanced with poten-
tiometer P2, prevents any noise be-

(Continued on page 125)
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and engineering executives
choose

gfainless

for their tower
of 1100’ overall height,
for WAGA-TV, Atlanta, Georgia

WAGA-TV

ATLANTA, GEORGIA

S

]

g1

=

: J | George B. Storer Glenn Boundy

i"‘ President Chief Engineer

l= Storer Broadcasting Co. Storer Broadcasting Co.
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Buy the Power You Need!

ONLY Raytheon TV microwave links offer you this choice

PLUS THESE FEATURES Raytheon KTR-100 series (100 mw RF output) TV microwave
links provide reliable, high quality transmission of video and
® Simultaneous transmission of audio at lowest cost. When you need additional power to over-
h full NTSC col come “‘grazing” conditions or for longer hops, the extra 10 db
OEDEROmE Or = colel power output of the KTR-1000 series (one watt RF output) meets
plus program audio your requirements.
. Only Raytheon gives you this choice. You buy the power
® Rugged, versatile—for portable or you actually need; and if lower power does the job, you save
fixed installations. up to 25%.
. . For broadcasters and common carriers Raytheon KTR links pro-
® Available in 6,000, 7,000, 13,000 vide outstanding service —proved by excellent performance in
Mc bands nearly 200 television installations.
You will be interested in further information on the complete
@ Uses stable, long-life klystron KTR series. Write Dept. 6120 for complete data.

L4 8 § &8 § ¢ 2 3 8 3 0 3 0 B B 3 0 B |
."-’---------

L-----------------------------l

RAYTHEON MANUFACTURING COMPANY

Equipment Marketing Department, Waltham 54, Mass.

Excellence in Electronics

86 For product [nformation, use Inquiry cord en lost poge. TELE-TECH & ELECTRONIC INDUSTRIES * January 1956
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TRANSISTORIZATION

Performance. . . .. ponies

dek

Texas Instruments germanium transistors are
used in 85% of the many brands of transistorized IN THE CIRCUIT
radios now being manufactured! Since TI transis- ILLUSTRATED ABOVE:
tors' made possible t}.le FIRST transwtonz.ed Left to right: a 2N172/830 germanium N-P-N graded
radios 15 months ago, improved mass production junction converter, two 2N 146 germanium N-P-N graded
methods have rapidly increased performance and junction IF amplifiers, a 310 germanium P-N-P fused
. junction driver, and two 353 germanium P-N-P fused
decreased prices. junction outputs. This is a typical Tl circuit designed
In less than a year and a half, progress in TI GO Loy
transistors and radio circuits has been so swift
that the following improvements are now pro-
duction realities: Your own transistorized product development
1954 1955 will also benefit from Texas Instruments progress
Sensitivity . . . . . . . 2000 sv/m 200 pv/m Whi_Ch 'gfves: you proven prO(:h.lcts, immediate
Operating Voltage . . [ 2wV [ 9o availability in production quantities, and econom-
IF Gain & Frequency. . . . . 31db@ 262 ke | 35db@ 455 ke ical prices. First with transistors in commercial
IF Output Capacity (Cob) . . . | 30-40muf | lmpf  radjos, first with high gain, low voltage IF transis-
[louiraIEINgICanacity i | tors, first with high temperature silicon transistors
Audio Qutput Power 20mw 250mw T Inst ts consistently leads the indus-
Typical IF Transistor Price $2.50 $1.75 -+ -1 exas Instruments Consistently feads the
(In complete OEM kit) try in development and manufacture.
LOOK TO TI FOR: GERMANIUM RADIO AND GENERAL PURPOSE TRANSISTORS e SWITCHING
TRANSISTORS » SILICON SMALL SIGNAL AND POWER TRANSISTORS ® SILICON JUNCTION DIODES
o '
Tewas Insfruments hos produced T E "h-: A {.5 l N S 'I" R l | hb"I E N T I..'.'.;
mare adio fransistors than i FN 4 co FI'L P O.R ‘: TED =
any ather monufacturer! by - -
® &000 LEMMON AVEMNLUE DAL LAS. 3. TEXAS
TELE-TECH & ELECTRONIC INDUSTRIES * January 1956 For product information, use Inquiry cord on lost poge. g7
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New Avionic Producits

PRESSURIZED CONNECTOR

The Series “GA” 40 contact pres-
surized connector was developed pri-
marily for guided missile applications.
A center screwlock, with spring action,
permits rapid engaging and disengaging

SILICON RECTIFIER

This high power silicon rectifier is
being marketed in cells rated at 100
peak inverse v., 14 a. half-wave, and
cells can be stacked to achieve desired
circuit requirements. It has been de-

INVERTER TESTER

Aircraft Inverter Tester USAF Type
L-1A is designed specifically to test air-
craft type inverters that require a de
input voltage in the range of 12 to 29
v, and deliver an ac output voltage in

of the connector while preventing dam-
age often encountered when prying
apart or forcing separation of plug and
receptacle. Individually spring loaded
contacts assure easy release of the con-
nector at all times. Hood, cable clamp,
and all hardware are stainless steel.
DeJUR-Amsco Corp., 45-01 Northern
Blvd., Long Island City 1, N. Y. TELE-
TECH & ELECTRONIC INDUSTRIES
(Ask for 1-46)

400 CYCLE SERVO MOTOR

A new high temp. miniaturized servo
motor has been designed for operation
in high ambient temp. applications. This
3 oz. motor, measures 1%g in. in diame-
ter, and is capable of withstanding con-
tinuous Class H operating temps. It is
designed for a min. life of 1,000 hrs. of
continuous operation at 150°C. ambient
temp. Voltage: 115 v./phase; power in-
put—stall, 3.5 w./phase; current—stall,

1=

72 ma/phase; temp. rise—on alum. plate,
65°C; stall torque, 0.4 oz-in.; no load
speed, 7200 rpm; max. power output,
0.6 w; rotor inertia, 1.2 gm-cm.? Servo-
mechanisms, Inc., Components Div., 625
Main St., Westbury, N. ¥. TELE-TECH
& ELECTRONIC INDUSTRIES (Ask
for 1-31)

3] For product Informatlon; ure Inquiry Eeird on last page.

signed to function at peak efficiency in
a wide range of ambient temperatures
up to 100°C. The new rectifier will
have important application in the
guided missile and aircraft field, by
making the overall power supply sys-
tem weigh less than 50 lbs, and elimi-
nating the need for bulky external
cooling equipment., Bogue Electric
Manufacturing Company, 52 Iowa Ave.,
Paterson 3, N. J. TELE-TECH &
ELECTRONIC INDUSTRIES (Ask for
1-19)

POWER RECTIFIER

New silicon power rectifier, NS-P1
operates at ambient temp. up to 200° C.
Unit is housed in a shock-proof case
1% in. diameter and 1% in. high. Re-
verse working voltage is 60 v. and min.
breakdown voltage is 70 v. Forward
current density at 1 v. drop is in excess
of 600 a. per sq. in, of junction area.

I|-r-w-[-|-|-|v]-|-|u'p|-| 1y 1-|'|-|-]

¢ ol l
abndbichiogbnenbatendando s

Suitable for use in supersonic aircraft,
guided missiles and landborne vehicles
at savings in size and weight. Hoffman
Electronics Corp., 3761 S. Hill St, Los
Angeles 17, Calif. TELE-TECH &
ELECTRONIC INDUSTRIES (Ask for
1-28)

www americanradiohietorv com

the range of 26 to 115 v., 400 cps, with
rated outputs up to 3 kw., Unit tests
output voltage and current, frequency,
regulation, and efficiency. Size: 24 x
18 x 33 in. Wt.: 175 lbs. Power input:
28 vde. Telectro Industries Corp., 35-16
37th St, Long Island City 1, N. Y.
TELE-TECH & ELECTRONIC INDUS-
TRIES (Ask for 1-45)

PW KEYER-RECORD
AMPLIFIER

Model DKA-1 PW Keyer-Record
Amplifier unit is.used for PW multi-
coding and direct recording of numer-
ous data channels onto single track of
an Ampex magnetic tape recorder. The
unit combines a standard 900 sample/
sec, Pulse Width Keyer and a record
amplifier in a single unit which is inter-
changeable with the FM or PWM/AM
record strips in the Record Electronics

Assembly of any of the Ampex 800 Re-
corders. Unit meets all essential func-
tional requirements of MIL-E-5400, and
plugs directly into an Ampex 800 Series
Airborne Record Electronics Assembly.
Applied Science Corp. of Princeton,
P.O. Box 44, Princeton, N. J. TELE-
TECH & ELECTRONIC INDUSTRIES
(Ask for 1-40)
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The unfailing

Dependability |

of

BUSS FUSES ..

By operating properly under all service con-
ditions — BUSS fuses can help safeguard the
reputation of your product or service against
loss of customer good will.

When there is an electrical fault — BUSS fuses
open and prevent further damage to equipment,
saving users the expense of replacing needlessly
burned out parts.

And just as important, BUSS fuses won’t give
a false alarm by blowing when trouble doesn’t
exist. Useless shutdowns caused by poor quality
fuses blowing necdlessly are not only irritating
to customers — but customers’ confidence in
your product or service could be jolted.

Every BUSS fuse is electronically tested to
assure ''trouble-free’ operation.

Every BUSS fuse normally used by the Elec-
tronic Industries is electronically tested. A

TELE-TECH & ELECTRONIC INDUSTRIES * January 1956

helps you keep
customers
satisfied !

sensitive device automatically rejects any fuse
not correctly calibrated, properly constructed
and right in all physical dimensions.

With a complete line of fuses, fuseholders and
fuse blocks available — it is just good business
to standardize on BUSS.

For more information on FUSETRON and
BUSS small dimension fuses and fuseholders
« . - Write for bulletin SFB.

Makers of a camplete line of fures for
home, form, commercial, elecironic,

automative and indusirial vre.

TRUSTWORTIHY NAMES 1N
ILICTRICAL pagarscrian

) 5Us5 4

BUSSMANN MFG. CO.

(Division of McGraw Electric Co.}

UNIVERSITY AT JEFFERSON
ST. LOVIS 7, MO,

BUSS FUSES ARE MADE TO PROTECT

== NOT TO BLOW

For product informalion, vse inquiry cord on lost page.
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New Broadcast Equipment

TV CAMERA SWITCHER

Model PD-133 Camera Switching
Unit permits operation of 4 PD-150 TV
cameras from a single camera control
unit. Units may be cascaded to provide
push-button selection of any number
of cameras. Addition of a motor driven
timer or a series of thermal activated
relays provides automatic sequential
switching of any number of cameras,
providing completely automatic re-

mote surveillance of an automated pro-
duction. Has pre-set control of Gain,
Blanking, Beam, Target and Focus for
each camera. General Precision Lab.,
Inc., 63 Bedford Rd., Pleasantville,
N. Y. TELE-TECH & ELECTRONIC
INDUSTRIES (Ask for 1-29)

TIME DELAY UNIT

Auto-Vox  introduces  controlled
amounts of delay into audic systems.
Providing one output as a reference
and a second output with variable de-
lay in two ranges, the unit permits two

signals to be developed in two inde-
pendent channels with separate or
mixed output. Specifications: One out-
put reference; second ocutput In two
ranges, (a) —20 to +250 msec. (b) —60
to 4750 msec.; third output in two
ranges, (a) —50 to +330 msec., (b)
4150 to 1000 msec. Other specified
ranges are available. Kay Electric Co,
14 Maple Ave., Pine Brook, N, J. TELE-
TECH & ELECTRONIC INDUSTRIES
(Ask for 1-25)

90 For product Information, use inquiry card on lust page.

PARABOLIC ANTENNAS

A new series of parabolic antennas
for the 890-960 mc and 450-470 mec
regions is now in production. Units are
available in sizes up to 10 ft. diam.
employing a parabolic grid structure.
At 960 mc 3 models are available: P-
942, P-972, and P-9120 are 42 in,, 6 ft,,
and 10 ft. in diam. and produce gains
of 15, 20, and 25 db. respectively over
a dipole. At 460 mc 2 units are avail-

able: P-472 and P-4120 are 6 and 10 ft.
in diam. and produce gains of 15 and
20 db respectively over a dipole. Mark
Products Co., 6412 W. Lincoln Ave,
Morton Grove, Ill. TELE-TECH &
ELECTRONIC INDUSTRIES (Ask for
1-32)

LOUDSPEAKER

New Model 401A speaker is an 8" in-
dustrial all-range speaker of high qual-
ity performance, designed particularly
to meet the requirements of public ad-
dress and various types of commercial

sound systems. The unit has a power
capacity of 14 watts, impedance of 8
ohms, with resonance 75 cps. The voice
coil diameter is 1 in., and the depth
354 in. Consumer Net Price: $13.20. Altec
Lansing, 9536 Santa Monica Blvd., Bev-
erly Hills, Calif. TELE-TECH & ELEC-
TRONIC INDUSTRIES (Ask for 1-9)

www americanradiohietorv com

TWO-WAY RADIO

The COMCO Mode! 278-6/12 airport
CONTROLLER is the latest model in
the 278 series. It is a VHF-AM two-
way radio unit for use in airport
vehicles and ground stations. The radio

unit can be moved from a 6 v. to a
12 v. vehicle. All changing is done by
a heavy-duty female type plug which
is permanently installed in the vehicle.
Equipment is powered by a vibrator
power supply which permits a low
standby battery drain of 8 a. on 6 v.
operation. Complete mobile package
price is $398. f.0.b. Miami. Communica-
tions Company, Inc., 300 Greco Ave,
Coral Gables, Fla. TELE-TECH &
ELECTRONIC INDUSTRIES (Ask for
1-34)

TAPE

New “Weather-balanced” magnetic
tape offers 50% more recording time
than conventional tapes and features a
more durable polyester backing. No.
150 tape has one-mil polyester backing
made from DuPeont “Mylar” film for
resistance to changes in temperature
and humidity and also for greater
strength. Features 3M'’s exclusive high
potency oxide, the firm's patented sili-

cone dry-lubrication and new 7 in.
“loop-lok” reel for ecasier, faster tape
threading. Maroon in color, available in
lengths of 900, 1800, 3600 and 7200 ft.
Minnesota Mining & Mfg. Co., 900 Fau-
quier St, St. Paul 6, Minn. TELE-
TECH & ELECTRONIC INDUSTRIES
(Ask for 1-3)

TELE-TECH & ELECTRONIC INDUSTRIES * Jaruary 19558
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N»==""7 ...and cuts the size
and weight of cable

Federal’s miniature coaxial cables—

about V4 the size of comparable RG

types—save critical space and weight
in aircraft and instrument uses.

If your cable problems involve heat,
space or weight, it will pay you to con-
sider Federal’s new ““Teflon” insulated
cables. For information, write Dept.D-966.

““TEFLON’’ HIGH TEMPERATURE CABLES

RG-87 A/U 50 chms; 69.59, V.P.; 29,5 | It rane ey o
mmfd/ft. Cap; 4,000 operating volts. 1 R~ e T

RG-140/U 75 ohms; 69.5% V.P.; 29.5 .
mmfd/ft. Cap; 1,700 operating volts.

RG-141/U 50 ohms; 66.5% V.P.; 29.0 .. —
mmfd/ft. Cap; 1,500 gperating volts.

Challenged by the high temperature and minimum
weight requirements of jet aircraft and guided missiles,
Federal has designed RG cables that perform perfectly
at a blistering 500° F.! New Federal miniature coaxials
have a top temperature rating of 150° C. ... up to
200° C. with an impregnated fiber glass jacket!

The key to these new cable developments lies in
advanced designs.

Based on utilization of “Teflon,” this superior dielec-
tric maintains its excellent low loss and high voltage
characteristics through a temperature range of 500° F.

“TEFLON‘ MINIATURE COAXIAL CABLES

K-256 50 ohms; 29 mmi/ft..Cap; 72%

V.P.; 850 V rms Corona; 13 db/100 fi,

Atten. at 400 mc; 0.095 O.D. dielectric; =
7/30 silver-plated Copperweld conduc-

tor; 0.135 O.D. jacket.

to —100° F. “Teflon” has no measurable water absorp-
tion; it is chemically inert . . . unaffected by alkalies,
acids, aromatic fuels, aromatic organic solvents, and
highly corrosive aviation hydraulic fluids.

K-257 70 ohms; 21 mmi/ft. Ca}); 729%,

V.P.; 850 V rms Corona; 14 di/100 ft. NN
Atten. at 400 mc; 0.095 0.D. dielectric;
7/34 silver-plated Copperweld conduc-
tor; 0.135 O.D. jacket.

K-258 93 ohims; 16 mmf/ft. Cap; 72%

V.P.; 850 V rms Corona; 15 db/100-fr. e
Atten.at400 mc; 7/38 silver-plated Cop- —
perweld conductor; 0.135 O.D. jacket.

“TEFLON" HOOK-UP WIRE_Type E, EE and FF Hook-Up Wires meet
MIL-W-16878A. Available in all standard colors.

e e S e S e i e A e

Federal Telephone and Radio Company
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
COMPONENTS DIVISION - 100 KINGSLAND ROAD + CLIFTON, N. J.

In Canada: Standard Telephones and Cables Mfg. Co. (Canada) Lid., Mantreal, P Q.
Export Distribulors: International Standard Electric Corp., 67 Broad $1., New York

www americanradiohistorvy com


www.americanradiohistory.com

New Technical Products

“WIRE-WRAP’’ TOOL

Solderless wrapped electrical connec-
tions can be made with this new “Wire-
Wrap” tool. Powered by the Keller Air
Motor, it makes connections in less than
1 sec. Any solid 14 or 16 gage wire may

be used. Terminals may be made from
commonly used metals and may be sq.
or rectangular. Max. terminal dimen-
sions are: .132 x .132 in. with a min.
.375 in. spacing between terminals. Con-
nection is 11/32 in. long. Tool weighs 2
Ibs. An automatic device stops the bit
in the correct starting position. Keller
Tool Div., Gardner-Denver Co., Grand
Haven, Mich. TELE-TECH & ELEC-
TRONIC INDUSTRIES (Ask for 1-38)

VOLTAGE REGULATOR

The EE100 Distortion Eliminating
Voltage Regulator eliminates disturb-
ing harmonics and low frequency noise
in 115 v., 60 cps power sources. It fur-
nishes 1-4 KvA of 1% electronically
voltage-regulated power with line dis-
tortion reduced to less than 0.3%. The
recovery time is less than 1/50 cycle,
with no phase shift between input and
output. Simultaneously, it furnishes an

additional 4 xva of 1% electromechan-
ically regulated power with a time
constant of 0.6 seconds. 230 v. model
also available. Curtiss-Wright Corp.,
Electronics Div., 631 Central Ave., Carl-
stadt, N. J. TELE-TECH & ELEC-
TRONIC INDUSTRIES (Ask for 1-22)

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

COUNTER DIAL

This dial can be used with multiturn
devices where direct reading to hun-
dredths of a turn is desired. It has a
driving ratio of 1% to 1;2. It allows
complete continuous rotation, in either

direction, without obstruction. It has a
4-digit counter and affords readings up
to 9999, with up to 100 turns. AMER-
DIAL measures 2% in. in diam. and
134 in. in depth (including the counter
face). Amerac, Inc., 116 Topsfield Rd.,
Wenham, Mass. TELE-TECH & ELEC-
TRONIC INDUSTRIES (Ask for 1-42)

CAPACITOR TEMPERATURE
COEFFICIENT MEASUREMENT

New automatic production machine
measures the temp. coefficient of ce-
ramic dielectric capacitors at a rate of
one every 40 sec., with coefficient ac-
curacy of 2 parts per million, and direct
capacity measurement exact within
0.0038 puf. The machine may be op-
erated by unskilled workers. An index-
ing turntable holding 24 units trans-
ports the capacitors to 3 measuring
positions automatically, where they
are cycled in 10 min. steps from 25°C.
ambient to 90°C. back to 25°C. Max.
capacity tested is 400 puf; max. ca-

pacity change during test is 10 ppf.
This machine was developed by Com-
panie Generale de Telegraphie Sans

Fil, Paris, France. American Radio
Co., 445 Park Ave.,, N. Y. TELE-TECH
& ELECTRONIC INDUSTRIES (Ask
for 1-26)

www.americanradiohistorv.com

VARIABLE TRANSFORMER

This new variable transformer, in-
corporated on vyariable output power
supplies, controls input and output
voltages. It is spot welded to the power
supply and eliminates the need for a

separate variable input transformer.
Control dial on the transformer is cali-
brated in percentages of line voltage,
rather than in voltage, to simplify op-
eration. Variable output power supplies
are available with transformer which
includes an on-off switch, line fuses
and cord. Condenser Products Com-
pany, 140 Hamilton St, New Haven,
Conn. TELE-TECH & ELECTRONIC
INDUSTRIES (Ask for 1-23)

10 MC SCALERS

Designed for high speed nuclear and
general counting, the EPIC Model 4101
and 4124 10 mec scalers have a binary
or decade scale of 4096 or 1,000 re-
spectively, or larger if desired. Gated
decade system features high bias range
and reliability approaching that of a
binary. Contains a 5 digit electrical re-
set register with any count predeter-
terminable, a predetermined timer, a

.

regulated power supply (0 to 2500 v.)
for photomultipliers, and a general
purpose 10 me preamplifier and pulse
height discriminator. Electrical and
Physical Instrument Co., 42-19 27th St.,
Long Island City, N.Y. TELE-TECH &
ELECTRONIC INDUSTRIES (Ask for
1-17)

TELE-TECH & ELECTRONIC INDUSTRIES * Januvary 1956
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G.E. again helps TV manufacturers cut costs...introduces
new 2B3 high-voltage rectifier, with 1.75-v filament!

N LINE with General Electric policy to help manu-

facturers cut costs of volume-production TV sets,
the new 2B3 rectifier tube saves by eliminating a
resistor, associated wiring, plus their share of cir-
cuit-assembly expense.

No need for filament-voltage stepdown . . . in-
stead, the new 2B3, supplying power to the picture-
tube anode, operates directly from the flyback
transformer!

Designed to replace the 1B3-GT for increased
circuit economy, G.E.’s 2B3 also outperforms its
prototype. A new filament construction gives longer
tube life, increases dependability.

Step by step, General Electric tube engineers have
cooperated with designers and builders in reducing
TV-set costs. In 1954 came the 6CD6-GA and

6AU4-GTA—new G-E sweep tubes with high rat-
ings, usable both for monochrome and color, lower
in cost than any color sweep tubes then available.

Also in 1954, the famous “600-series” family of 50
G-E tubes, all with controlled heater warm-up time
. making possible mass production of reliable,
economical series-string TV receivers. Last year,
General Electric introduced the 6CN7 duo-diode
triode—saving some $.23 over the 6AQ7-GT whose
circuit functions it assumed.

Profit from G.E.’s consistent drive to cut TV
manufacturing expense with new tubes that save
components, circuitry, and labor! Get ratings, char-
acteristics, and prices of the cost-saving 2B3! Ad-
dress Tube Department, General Electric Company,
Schenectady 5, New York.

Progress Is Ovr Most Important Prodvct

GENERAL ELECTRIC

162-1A1

wwWwW americanradiohistorv com
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“"CLIP-TYPE” closed entry socket
contact now standard in

?m/jl/

CINFLEX
ELECTRICAL
ONNECTORS

CANNOT be overstressed—eliminates intermittent circuit

problems resulting from socket contact malfunction.

Bendix-Scinflex* socket contacts
have always been machined fromn
bar stock. Stampings, with their
required thin sections, can be easily
overstressed.

Industry has also been plagued
with overstressed spring leaves due
principally to the misuse of test
probes and lax tolerances on pin
contacts. Bendix engineers now pro-
vide the only socket contact which
completely eliminates all these

problems.

The “Clip-Type” socket will not
accept any oversize probe or pin,
nor can one be forced into it. Also,
no amount of wrenching or twisting
of an acceptable pin or probe can
possibly distort the spring clip. This
new socket is now standard in all
Scinflex connectors including those
using solderless, high-tcmperature
and thermocouple contacts.

Completc detailed information is

available on request.
*TRADE-MARK

SCINTILLA DIVISION of ? Ji/
SIDNEY, NEW YORK 77

AVIATION CORPORATION

Export Sales and Service: Bendix International Division, 205 East 42nd St., New York 17, N. Y.
FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. « 512 West Ave., Jenkintown, Pa. « Stephenson
Building, 6560 {ass Ave., Detroit 2, Mich. « 5906 North Port Washington Road, Milwaukee 17, Wisc. « American Building,
4 8. Main St., Dayton 2, 0. « 8401 Cedar Springs Road, Dallas 19, Tex. » Boeing Field, Seattle 8, wash. = 1701 "K" St.,
N. W., washington 6, D. C.

%4 For psoduct information, use inquiry card on last page.
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New Products

POWER DIODES

Germanium Junction Power Diodes
Types 1N91, 1N92, and 1N93 are de-
signed for use in high level modulation
and detection in communications and
control, audio frequency switching ap-

plications and rectification in the power
range up to 25 w. Features are: minia-
turization, high efficiency, and long life.
Specs: Peak Inverse Voltages up to 300
v., Peak Forward Currents up to hun-
dreds of ma., Low Full Load Voltage
Drops (approx. 0.5 v.), Operating Fre-
quency 350 ke, Storage Temperature
85° C. Clevite Transistor Products, Div.
of Clevite Corp., 241-257 Crescent St,
Waltham, Mass. TELE-TECH & ELEC-
TRONIC INDUSTRIES (Ask for 1-48)

TERMINALS

New high-strength, high-temperature
Metalized Hermetic Terminals of Alu-
mina ceramic may be installed by silver
soldering at temperatures up to 750° C.
AlSiMag 576 and AlSiMag 614, teamed
with new high temperature metalizing
techniques, offer the design engineer:
ultra low loss ceramic with an improved
glaze of superior surface resistivity;
permanent, leak-tight bonding; higher

tensile and impact strengths; greater
resistance to spalling and breakage; ex-
ceed MIL-T-27A torque requirements.
American Lava Corp., Cherokee Blvd.
& Migrs. Rd., Chattanooga, Tenn.
TELE-TECH & ELECTRONIC INDUS-
TRIES (Ask for 1-49)

TELE-TECH & ELECTRONIC INDUSTRIES * January 1956
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50% muce receding 1ime ger reel

s ma mpegee, wwe donsie WlE® petaie e

Standard Plastic-Base Audiotape meets
all the requirements of the professional
or home recordist to excellent advantage.
providing unsurpassed recording quality
at minimum cost. It has consistently set
the highest performance standards in
radio stations, sound studios and record
manufacturing companies throughout the
world. The standard 1%-mil cellulose
acetate base has ample strength for
trouble-free operation under all normnal
operating conditions.

LR Audiotape offers two important ad-
vantages which, for many applications.
more than outweigh the slight addi-
tional cost per foot. First, it gives 50%
more uninterrupted playing time on a
standard reel. Second, its 1-mil Mylar*
base is actually stronger at high hu-
midity than the standard plastic base—
and has far greater strength than long
playing tape on a 1-mil acetate base.

Standard Audiotape on 1%-mil “Mylar’’
is a premium-quality professional tape
that provides the utmost in mechanical

AUDIO DEVICES, Inc.

TELE.TECH & ELECTRONIC INDUSTRIES °* January 1956

TRADE MARK

best suited to your needs

strength and immunity to temperature
and humidity. Like all “Mylar” Audio-
tape. it will not dry out or embrittle
with age.

Super-Thin Audiotape, on Yo-mil
“Mylar,” doubles the footage obtainable
on a standard reel. Its use, however, is
limited to special applications where
greatly increased playing time justifies
a sacrifice of mechanical strength and
some increase in print-through.
* L] -

Regardless of the base material, there
is only one Audiotape quality—the fin-
est obtainable. All tapes are precision
coated with the same carefully formu-
lated oxide and meet the same exacting
professional standards of performance.
Every day, more and more professional
and home recordists are finding that
Audiotape gives the most faithful re-
production of the original live sound
throughout the entire audio frequency
range. For truly fine recording and re-
production, insist on Audiotape — 1T
SPEAKS FOR ITSELF!

www.americanradiohistorv.com

For product Information, use inquiry card on last page.

RELATIVE STRENGTH OF TAPE
BASE MATERIALS (at 75°F)

- 50% Humidity
W s0% Humidity

Yield Strength Breaking Strength
5.51b.

AUDIOTAPE, STANDARD PLASTIC BASE

411k
411k

LR AUDIOTAPE, 1-MIL “"MYLAR"
14,5 |k,

E 1“.‘J Ih-

AUDIOTAPE, STANDARD 1%-MIL “MYLAR™

2.0lb. 291b.
2.01b. 2.9 1b.

SUPER-THIN AUDIOTAPE, Ya-MIL “MYLAR"

*Trademark, Du Pont polyester film

444 MADISON AVE., NEW YORK 22, N. Y.
IN HOLLYWOOD: 1006 N. Foirfax Ave,
Export Dept.: 13 East 40th $t., New York 16, N. Y., Cables “ARLAB!

IN CHICAGO: 6571 N, Olmsted Ave,

95
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New Electronic Components

TRANSISTOR AMPLIFIER

New miniature transistor audio am-
plifier comes in two styles. Tube type is
135 in. H. x 134g in. D. Flat type is 5 x
% x 1 in. Specs include: high gain;
battery drain of 2ma; low distortion;

MiDWEST ‘TRANSISTOR |

AUDIO AMPLIE(ER 18
Tyre 015555

low noise and hum level; hermetically
sealed; selected and matched transis-
tors; easy assembly into circuit. For
flat type, 4 leads connected offer suffi-
cient support to withstand severe shock
and vibration. Mid-West Coil & Trans-
former Co., 1642 N, Halsted St., Chicago
14, Ill. TELE-TECH & ELECTRONIC
INDUSTRIES (Ask for 1-44)

ENCAPSULATING RESIN

ADCeal is an Epoxide-Plyamide
compound. Specifications: specific grav-
ity, 1.05; thermal conductivity, approx.
3 x 10-¢ cal/sec/emz/deg. “C”[cm;
water vapor transmission, after 10
cycles at 98% RH, @ 65°F to 160°F con-
stant insulation resistance equals 10,000
megohms; adhesion, outstanding on
most clean surfaces; volume resistivity,
greater than 108 megohms/cm; dielec-

tric constant, 3.7; dielectric strength,
600 v./mil; MIL-T-27 Findings, passed
requ. of Grade 1, Class A on Moisture,
Temp., and Immersion {fests. May be
used in Class B range (105°-130°C.)
Audio Development Co., 2833 13th Ave.
S., Minneapolis, Minn. TELE-TECH &
ELE)CTRONIC INDUSTRIES (Ask for
1-36

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

POTENTIOMETER

New single turn continuous mechani-
cal rotation potentiometer of high pre-
cision has high resolution and low noise
level. Housing Dia. 1% in.; housing L.
5% in.; shaft diameter g in.; mechani-

cal rotation, 360°; electrical rotation,
352° +5°; resistance range, 5 ohms to
25K; standard resistance tolerance,
+10%; standard linearily tolerance,
10%; wattage rating, .8W; ambient
temp. range, —55° to;+85°C.; 5 oz. wt.
per section; starting #;orque (max.) .75
oz.-in., running torque (max.) .7 oz.-in.
General Scientific Div, of San Fernando
Electric Mfg. Co.,, San Fernando, Cal.
TELE-TECH & ELECTRONIC IN-
DUSTRIES (Ask for 1-12)

RECTIFIER

Type 6786 is a new, mercury vapor,
rectifier with a peak inverse voltage
rating of 15 kv, and an average plate
current of 10 a. It is designed for high
current power supplies in radio trans-
mitters and industrial RF generators.
Under normal ambient temperature
conditions, no forced-air cooling is re-
quired or necessary. In addition to the
unusual high current characteristics,

the 6786 is also grid-controlled. The
tube has a “plate” type mounting sup-
port base and insulated flexible leads
which make installation in equipment
rapid and simple. Amperex Electironic
Corp., 230 Duffy Ave., Hicksville, N, Y.
TELE-TECH & ELECTRONIC IN-
DUSTRIES (Ask for 1-30)

WwWWwWWw.americanradiohistorv.com

TRANSISTOR

Type 2N138, a new PNP fused junc-
tions germanium transistor for push-
pull class B audio output applications
is sold only in pairs matched for op-
timum output and minimum distortion.

In a typical class B application, using
a 4.25 v. supply, the average power out-
put is approximately 50 mw with a
power gain of 30 db. Physical dimen-
sions are identical to those of the Type
2N130 series of miniature transistors.
Raytheon Manufacturing Co.,, 55
Chapel St., Newton, Mass. TELE-TECH
& ELECTRONIC INDUSTRIES (Ask
for 1-8)

CRYSTALS

A miniature 1.75 to 20 ke audio fre-
quency crystal which is now available
in production line quantities. This unit,
hermetically sealed in the standard
Heemco holder, MIL. HC-13/U, shows
deviation in frequency of less than
+40.010% over the temperature range
of —40°C to +70°C. Meets vibration
and shock requirements of MIL-C-
3098A. Can also be supplied in —35°C

(T —

¢ _3
[ l ——!-I

U U:
to +105°C with stability of =+0.25%.
Available for production at 800 cps to
175 ke with above specs. applying.
Holder same as above, except can
height is 215 in. Hill Electronic Engi-
neering and Manufacturing Co., Inc.,
New Kingston, Pa. TELE-TECH &
ELECTRONIC INDUSTRIES (Ask for
1-16)

TELE-TECH & ELECTRONIC INDUSTRIES * January 1956
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New positions for senior engineers :

Advanced Electronics Systems Staﬂ

expands at Lockheed

The Advanced Electronics Systems Staff is concerned with all Lockheed
aircraft in development and production. To the career-minded engineer,
three aspects of the work are significant:

1) Assignments cover virtually cvery type of aircraft and wcapons system;

2) personal initiative is welcomed and encouraged under the Staff’s philosophy
of operation; 3) the Stafl is undergoing continuous cxpansion because

of the growing importancc of its work.

Expanding, long-range activitics in fields of fighter-interceptors, early
warning aircraft and A.S.W. patrol bombers have created a number of
positions for Elcctronics Systems Engineers able to fill senior positions.

Openings are in the following fields :
RADAR

Duties involve developing requirements and specifications after extensive
analysis for various radar, display and data handling systems. Monitoring
developmental programs is also an important aspect of this position.

COMMUNICATIONS

Duties invoive developing long-range communication and data link
systems, studying meteorological and atmospheric features

and guiding antenna design.

FIRE CONTROL

Duties involve developing requirements of airborne fighter-to-fighter and
fighter-to-bomber fire control systems and monitoring programs leading to
actual systems to meet the requirements. Strong experience in computer
techniques is required.

NAVIGATION

Duties involve developing requirements for advanced, self-contained,
high accuracy doppler and inertial systems and implementing programs
to obtain these systems. Extensive experience in airborne navigational
systems is required.

COUNTERMEASURES

Duties involve developing requirements and monitoring programs
for advanced electronic countermeasure systems, including
receivers, analyzers and jammers.

ANTENNA DESIGN

Duties involve developing requirements for communication navigation

and radar antenna systems and participating in design of the systems. Most
of the development work in this field is performed at Lockheed Laboratorics.

Moving Allowances — Gencrous travel and moving allowances enable you
and your family to move to Southern California at little or no expense.

Scientists and engineers interested in performing advanced electronic systems work
on diversified projects are invited to write E. W. Des Lauriers, Dept. AE-29-1.
Please include your home phone number.

LOCKHEED AIRCRAFT CORPORATION
California Division . sureank CALIFORNIA
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S0-KW AM

AIR COOLED!

HOW IT WORKS!

To produce phase-to-amplitude
modulation in the BTA-50G, a
carrier wave is developed by a
common _exciter. This carrier
wave is then split and fed to two
separate amplifier chains through
bhase-shift networks that estab-

New RCA 50-kilowatt ol S Sl phess Siliricky
AM Transmitter BTA-506

so that each maintains a pre-
scribed phase relationship with

DESIGNED WITH
AMPLIPHASE MODULATION

the other in accordance with the
intensity oi modulating signal.
This controlled phase relation-
ship enables the separate 25-kilo-~
watt amplifiers, when feeding
their outputs into a combining
eircuit, to produce a maximum
level 50-kilowatt amplitude mod-
ulated signal.

VWWW.d e a d

EXCITER

PHASE ST MODULATED

NETWORK SYAGE

O:VIDER
AND

BUFFER ]

EXCITER SWITCH
POWER GEAR
SUPPLY 480V IR

SIMPLIFIED Bl K DIAGRAM-—BTA-50G TR SMITTER
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A new concept in AM Broadcasting

. . . infroduced in RCA’s revolutionary
new 50-KW AM transmitter

Here is the most significant forward step
in AM transmitters since RCA introduced
high level modulation—an entirely new
50-KW transmitter using Ampliphase
Modulation. Newest and finest in RCA’s
long line of distinguished AM transmitter
designs, it is further proof of RCA leader-
ship in the broadcast equipment field.

Ampliphase cuts transmitter floor space
and operating costs by substantial mar-
gins. The BTA-50G is housed in four cubi-
cles. It does away with half of present
power tubes . . . along with bulky com-

ponents such as modulation transformers,

reactors and accessories. It requires n
underfloor trenches, costly water cooling
systems, external blowers. And there’s
no lost air-time—because the 50-KW
Ampliphase is remarkably easy to install
while your present transmitter is in oper-
ation. Then, in most cases, you may keep
your old unit as a stand-by.

For complete technical "

details . . . and for infor- /., 9
mation on the surpris-

ingly low price . . . call | . :
your RCA Broadcast |
Sales Representative. |

In Canada, write RCA | !
VICTOR Company

Limited, Montreal.

FACTS ABOUT RCA'S NEW 50-KW AM

e Takes less than B0 square feet of
flocr space. No underfloor trenches
required.

® Lowest operating cost of any 50-KW
AM transmitter.

® Half the tube cost of other 50-KW
AM transmitters.

¢ Uses famous Long-Life RCA 5671
P.A. tubes.

¢ No Modulation transformer required.

BROADCAST EQUIPMENT

www.americanradiohistorv.com

¢ Completely air-cocled with internal
blowers — no air intake ducts
necessary.

® Low distortion, excellent frequency
response,

¢ Splatter-free modulation provided by
new Ampliphase design.

® Designed to permit remote-control
operation,

® New simplified circvitry. Extremely
stable operation,

PIONEERS IN AM BROADCASTING FOR OVER 25 YEARS

RADIO CORPORATION of AMERICA

CAMDEN, N. J.
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TYPE 3SP

ANOTHER
EXAMPLE OF Sl
PIONEERING

The introduction of the 38P type Waterman RAYONIC cathode ray tube
has been received with great enthusiasm. Its unique applications have more
than justified enthusiasm. From a mechanical standpoint alone, this accep-
tance has been based upon the fact that two 3SP cathode ray tubes occupy
the same space as a single 3 inch round tube—a feature which makes the tube
an outstanding performer in multi-trace work. As many as ten tubes have
been mounted across a standard relay rack panel without crowding. The low
deflection factors of the 3SP have still further widened its use in single cath-
ode ray tube video devices. The choice of screen is optional and available in
P1, P2, P7 and P11 phosphors. The 3SP1 is available with JAN stamping.
Let the 3SP type Waterman RAYONIC cathode ray tubes add their new
concept of compactness to your own equipment.

TECHNICAL DATA The basic properties of the cathode ray tube that
concern the designer or the user are: deflection

sensitivity, unit line brightness, line width, static voltage requirements and
physical size. A comparison between cathode ray tubes manufactured by
Waterman Products Company is shown in the table below. These tubes are
available in P1, P2, P7 and P11 phosphors. 3JP1, 3JP7, 3SP1 and 8XP1 are
available as JAN tubes.

TeE PHYSICAL DATA STATIC VOLTAGE  [DEFLECTION®| [1our
Face Length Base A3 A2 A2 Max.| Vert | Hor |QUTPUT*"
aJpl 3’ 10" Med Diheptal | 3000 | 1500 | 2000 |111 |150| 352
3MPI 3" 8" Sm Duodecal 750 | 2500 | 99 | 104 33
3RP1 3" 2%'" | Sm Duodecal 1000 | 2750 | &1 86 44
3sPl [ 1.5x3" | 9%’ | Sm Duodecal 1000 | 2750 | 61 | 8& 44
3XPI | 1.5x3" 87" | Loctal 2000 | 2750 | 33 l 80 218

*Deflection in volts per inch.

;"*Lighz output of an ¢lement of a raster line (one mm All heaters 6.3 V AC, .6 AMP.

ong and not exceeding 65mm in width) in microlumens.

WATERMAN PRODUCTS CO., INC.

PHILADELPHIA 25, PA. CABLE ADDRESS: POKETSCOPE

WATERMAN PRODUCTS INCLUDE

3JP1, 3JP7, 3sP1, 3XP1 JAN RAYONIC®
Cathode Ray Tubes
JJP—IMP—3RP—3ISP—IXP RAYONIC
CATHODE RAY TUBES
Avollable in P1, P2, P7, and
P11 Phosphors
POCKETSCOPES® PULSESCOPES®
- RAKSCOPES®

WATERMAN PRODULTS " And Other Associoted Equipment

Voltage Regulators

(Continued from page 67)

same current and the same grid bias
conditions. The addition of a sepa-
rate screen voltage source provides a
unit that has a higher effective am-
plification factor than a triode-con-
nected beam power tube. The effi-
ciency of the regulator approaches
that of a low-mu triode.

A 300 v regulated power supply
was constructed at NBS using pen-
tode-connected 6098/6AR6 series
tubes and a selenium bridge recti-
fier-RC filter type wunregulated
screen supply (Fig. 1). The regulator
contains a two-stage d-c amplifier
with a type 5751 twin-triode differ-
ential amplifier in each stage. Lab-
oratory investigations show that the
output voltage has a ripple of 1 mv
when the input-voltage ripple is 30 v
and the screen-voltage ripple is 1 v.
If the same regulator has an input-
voltage ripple of 1 v and a screen-
voltage ripple of less than 0.5 v, then
a change in line voltage from —109,
to +109% of nominal value, together
with a variation in load from 25%
of full load to full load, results in an
output voltage variation of less than
0.2 v. During this study, the input
voltage was 335 v at full-load current
and at minimum line voltage. The
load current was 100 ma per tube.
There was a drop of 25 v in the
cathode equalizing resistors inserted
between the cathode of each series
tube and the regulated output.

The output impedance of a power
supply using the regulator is less
than 1 ohm from direct current to
over 150 xc. This low impedance is
achieved with a single RC feedback
network in the d-c amplifier and a
4-uf capacitor across the regulated
output. Such simplicity in the d-c
amplifier section of the regulator is
the result of the high gain of the
series tube section. This high gain
makes it possible to reduce the num-
ber of stages in the d-c amplifier to
achieve a given magnitude of loop
gain, and also to reduce the plate
voltage variation {plate swing) re-
quirements of the output stage of
the d-c amplifier. Both factors con-
tribute to the simplification of the
inter-stage coupling and stabilizing
networks that would otherwise be
required in such a high-gain feed-
back control system.

1f a piece of electronic equipment
requiring more than one voltage in-
corporates several regulators with
pentode-connected beam power se-
ries tubes, the output of one supply
may be used to feed the screen grid
of a lower-voltage regulator series-
tube and thus eliminate all but one
of the separate screen supplies. Such

100 For product information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES * Januvary 1956
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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons

wAcRr! L no
rf f P o q
MAGNETpecs of A w
>Cillarogs 2

available

Z .J:cf::f%« g NEW Consolidated Data Booklets
' for Raytheon Magnetrons,
Klystrons and Special Tubes

WRITE FOR YOUR COPIES

oSC“-LA‘oRS These valuable free data booklets, which we
will be glad to send you, list most of the prin-
cipal unclassified types manufactured. They
give maximum ratings, typical operating
values, frequency ranges, and power levels.
Indispensable to every engineer’s file.

JECHNICAL
|NFORMATION

Raytheon is the world’s largest producer of
CW and pulse magnetrons, available in either
fixed or tunable designs. A compact, efficient
source of microwave power, magnetrons are
being used in a growing number of applica-
tions.

Raytheon klystrons, which can be tuned me-
chanically or thermally, fit the widest range
of requirements from 550 to 60,000 Mec.

The special tubes include backward wave
oscillators, square law tubes, storage tubes
and others.

Write today for your data booklets—or tele-
phone WAltham 5-5860. There is no obliga-
tion, of course.

| Excellence in

1 ‘3 Electronics
J
o

RAYTHEON MANUFACTURING

-"."“ H COMPANY

ANUFACTUR‘NG COME\;—, "!f Microwave and Power Tube Operations,

RAYTHEON M opERM‘ONS"meW_'M'\':“ o Section PT.68, Waltham 54, Mass.
£R TUBE = i |

WICROWAVE AND POW

Raytheon makes: Magnetrans and Klystrons, Backward
Wave OQscillators, Traveling Wave Tubes, Storage

Tubes, Power Tubes, Receiving Tubes, Transistors
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Meet your best prospect
in TELE-TECH’s Marc

STILL GOING UP!

The MARKET — The chart at the right shows the tremendous
growth and continuous expansion of the electronic industries
since 1947. It reflects the advances in production of electronic
equipment and components over thé years . . . from $1.5 billion
in 1947, to over $8 blllion in 1955} . . . and it's still going up!

IRE SHOW GROWTH

*NUMBER OF BOOTHS 704

277 —

L]
OUSANDS ATTENDANCE

225

177 —
—_ —_— —_—
[., - -

1947 1949 1951 1953 1955

TH

TELE-TECH's CIRCULATION — 1, too, parallels the industry
and IRE show growth, Each year the (RE issue of TELE-TECH
carries more and more advertisers’ Show Ads directly to its
regular readers. These include the "'Electronic Chiefs. . . the
Chief and design engineers who Iook for news of the Show, new
products, etc, before, during and after the IRE convention. Each
has verified responsibility to buy.

ADVERTISING — The great value of the IRE issue to advertisers,, T e
in pinpointing their sales message (and boosting. sales) for those
who attend or can't, is refiected in TELE-TECH's continuous growth
in advertising volume . . . now over 500 advertisers.

WWW armericanracionisior 0)
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from ’round the world

|’
K

IRE Show lIssue

March editorial highlights pave the way for
effective market penetration and sales impact.

The IRE issue of TELE-TECH will preview the IRE convention . . .

give the convention program . . . technical paper topics . . .
symposia and their locafions. It will also publish lists of IRE
show exhibits . . . describe new products scheduled for unveil-

ing and corresponding booth numbers, plus a master map
of booth locations.

EXTRA VALUES OF THE SHOW ISSUE

Published and distributed in advance of the show.
Enables you to invite booth attendance,

Editorial features condition advertising.

27,072 circulation: 15,021 in manufacturing; 6,004 in
operation; in over 8,000 sales-minded companies.

¢ EXTRA DISTRIBUTION AT THE SHOW.

With TELE-TECH you reach the men who can specify your
product, enlarge your market, increase your sales, build your
profits. So . . . put your company and product on display
before, during and after the 1956 IRE Show & Convention
with the MARCH Show Issue of TELE-TECH.

RESERVE SPACE—NOW!

(Ad rates given on opposite page)

TELE-TECH

¢ Electronic Industries

(Visit TELE-TECH's IRE exhibit ot booth 642 located on Circuits Avenue)

CALDWELL-CLEMENTS, Inc., 480 Lexington Ave., N. Y. 17 « PLaza 9-7880

Chicago: Caldwell-Clements, inc., 201 N. Wells Street * Randolph 6-9225

Los Angeles: Chris Dunkle & Assoc., 3257 W. Sixth Street * DUnkirk 7-6149

San Francisco: Chris Dunkle & Assoc., 3077 Turk Street * EXbrook 2-0377
www.americanradiohistorv.com
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here’s how to get

the fast, precise ‘
answers you need S

fOI’: [] AUDIO FREQUENCY WAVEFORM ANALYSIS
] ULTRASONIC WAVEFORM ANALYSIS
[ 1 RF, VHF and UHF SPECTRUM ANALYSIS
[ ] MICROWAVE SPECTRUM ANALYSIS

[J SONIC AND ULTRASONIC FREQUENCY
RESPONSE TRACING

...and many other analysis and
measurement problems.. e

consult. S

sepnee PAN(RA

for instruments
designed to your needs.
i
Shown here are just a few of the many Panoramic instruments
that can give you rapid, yet accurate measurements to solve

your research, development and produc_tion prol:_)1erqs_ Qur
specialists are available for consultation, without obligation.

LE-1—LF-2 PANORAMIC SUBSONIC ANALYZER for que-
form Analysis from V2 ¢ps to 2250 cps with 0.1 cps resolution.

'Q.:.‘; LP-1—AP-1 PANORAMIC SONIC ANALYZER for Audio Fre-
> quency Waveform Analysis—20 cps—20 ke.

‘ a 'M! $B-7a—PANORAMIC ULTRASONIC ANALYZER for Ultrasonic
Waveform Analysis—1 kce—300 ke.

$SB-8b—SA-8b, 5C-8b—PANALYZOR, PANADAPTOR and
PANORAMIC INDICATOR for RF, VHF, and UHF Spectrum
Analysis.

$PA-1—PANORAMIC SPECTRUM ANALYZER for Microwave

2
P .

5 rPeTL L

ve (P
-
[?‘"'

Eirensass

$G-1—PANORAMIC SWEEP GENERATOR for Sonic and Ultra-
sonic frequency response tracing—20 cps—200,000 cps with
ane instrument.

e
i\mmmu
Y T
Write today for complete Catalog and
prices. Inquiries invited far development
of special Panaramic analyzers,

PANORAMIC RADIO PRODUCTS, INC.

14 S. Second Avenue, Mount Yernon, N.Y. MOunt Vernon 4-3970

-

Spectrum Analysis—50 mc—4000 mc. |

Cabies: Panoramic, Mount Yernon, N.Y. State

For product information, use inquiry cord on lost pogs.
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Voltage Regulators
(Continued from page 100)
a unit has been constructed at NBS
in which the positive 300 v supply
feeds the screens of the series tubes
in a positive 150 v supply. The posi-
tive 150 v supply, in turn energizes
the screens in a negative 150 v and a
negative 300 v supply. In each case
the screen grid to cathode voltage of
the tubes was kept at 150 v.
Regulators using the 6CU/6BQ6
type of beam power pentode for the
series tube have also been investi-
gated at the Bureau. These tubas will
pass 100 ma of plate current when
the plate-cathode voltage is approxi-
mately 32 v and the screen-cathode
voltage is 90 v. Under these condi-
tions the screen grid will draw ap-
proximately 12 ma. When the plate
cathode voltage is 100 v, 100 ma of
plate current and 7 ma of screen cur-
rent will flow with a screen-cathode
voltage of about 90 v. Under these
conditions the plate dissipation is 10
w while the screen dissipation is only
0.63 w. This is typical of the extra
dissipation due to the separate screen
supply.

Automatic Cable Conveyor
at Westinghouse

When Westinghouse Electric Cor-
poration’s Radio & TV Division,
Metuchen, N. J, set up its radio
assermbly lines, delays were caused
by the return of empty pallets to the
start of assembly lines. Production

R,

Rotating coble conveyor delivering
empty pallets to slide rail storage

engineers solved this problem by
ordering a rotating cable conveyor
extending the full length of the
workers’ bench lines, above bench
level. The conveyor consists of a
flexible screw turning in a retaining
rail, open at the top to expose the
screw and was designed and in-
stalled by M-H Standard Co.,, 513
Communipaw Ave., Jersey City, N.J.

TELE-TECH & ELECTRONIC INDUSTRIES ° Januvary 1936
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hie year it's

KINGSBRIDGE -

March 19-22 for the
New York City | Radio Engineering Show

For the third year in succession, the great annual IRE Radio

Engineering Show will open its doors to the industry for four Over 700
spectacular days at the Kingsbridge Armory and Kingsbridge

Palace in New York City. As in the preceding years, the Show .g
will be filled to capacity with 704 exhibits and displays of the EXhIhItors
latest and newest developments in radio-electronics.
Is it too big? Not as a true representative of this giant industry. '" h "
More than 200 papers presented by 22 Professional Groups at WI s uw a
the Convention's 55 technical sessions are an accurate index .
to new research and development...and the 704 exhibitors that ls NEw
represent about 80% of the productive capacity of the industry

..not one whit larger than necessary to keep pace with elec-

.tronic America today! . | o I i" radio.

Plan now to attend the industry’s most vitally important Show

" Over 42,000 meet! electronic

*At the 1955 Show, 42,133 men and women from coast to coast - . '
and every field of radio-electronics attended the Radio Show. This g g
year, attendance is expected to go even higher. Don't miss it! en Ineerln .

THE INSTITUTE OF RADIO ENGINEERS
1 East 79 Street, New York

TELE-TECH & ELECTRONIC INDUSTRIES * January 1956 For product information, use inquiry card on last page. 105
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Dr. L. L. Wheeler, who has spent a
decade in weapon system engineering
with emphasis upon armament and
bombing equipment, has been named
chief engineer at Sperry Gyroscope
' Company, Great Neck, N.Y.

Robert S. Buritz has been promoted
to the newly created post of chief proj-
ect engineer of the Instrument Div. of
Thomas A. Edison Inc. He will report
directly to John J. Dietz, chief engineer.

Get a CONRAC Monitor

Next time a monitor konks out, holds you up, causes loss
in costly man hours, runs up a repair bill, do what all the

major networks do — get Conrac monitors. Robert §. Buritz Dr. L. L. Wheeler
. . | Dr. Hans E. Hollmann, internationally-
Conrac monitors are designed for con- known physicist and research scientist,
tinuous duty—give long faithful serv- has been appointed as director of re-

search of the Marvelco Electronics Div.

ice with a minimum of maintenance. of National Aircraft Corp.

Low priced, too, considering the qual-
ity. The model CF17R illustrated is
priced at $285 including rack mounting
and picture tube. Other models avail-
able for studio and control room use in
17, 21, 24 and 27-inch sizes. All models
use magnetic focus picture tubes with
18 kilovolt supply, and all have 6 mega-
cycle bandpass.

Robert S. Neiswander, formerly as-
sociated with Aerojet Corp., is now
a member of the technical staff of the
Electronics Tube Lab., Hughes Research
& Development, Culver City, Calif.
Sidney P. Burke and Richard A. Green-
blatt have joined the Field Engineering
Staff, and L. B. Martin, formerly at
Lincoln Laboratories, M.I.T,, is a mem-
| ber of the tech. staff of the Ground
Systems Laboratories.

Edward J. Lunney has been appointed
Chief Engineer in charge of the Re-
search and Analysis Dept. of Barry
Controls Inc., Watertown, Mass.

And while you're deciding on Conrac
monitors,thereis the new Conrac
Audio-Video tuner to consider. The
AV-12A is designed especially for re-
broadcast applications, both color and
monochrome. Ideal for off-the-air mon-
itoring and video recording. Tunes any
12 channels, and any single channel

8. 8. Price has been appointed Man-
ager-Panelboard and Motor Control
Design Engineering in the Distribution
Assemblies Dept. of the General Elec-
tric Co., Plainville, Conn. A. H. Adans
has been made Manager-Switchboard
and Distribution Center Design Engi-

neering.

may be crystal controlled for un-
attended operation. Get the facts on | DBel'nard tB;Iaind hasEgeCerE appogt;ﬁd

3 P epartmen ead at orp., -
Conrac equipment. Write today for ! sades Park, N.J. His new duties will in-
specification sheets and engineering | clude technical responsibility for the
2Ris T | design and development of High Power

PGk

Pulse Forming Networks.

c O N R Ac I N c August F. Schonefeld, Jr. has joined
[ ] ® Ampex Corp., Redwood City, Calif, as

SINCE 1939 Field Service Engineer for Ampex’s In-
| strumentation Div. in the N.Y. and
GLENDORA, CALIFORNIA Wash. districts.
106 For preduct informatien, use Inquiry card en last page. TELE-TECH & ELECTRONIC INDUSTRIES * January 1956
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Making Ultra-High
Precision Patterns and Dials

Optical generation equipment of
extraordinary precision is in opera-
tion at the Precision Photomechani-
cal Corp, 170 S. Van Brunt St.,
Englewood, N.J., turning out dials,
dial masters, complex waveforms,
computer coding discs, frequency
standards and similar pattern de-
vices. The company reports that a
dial, for example, can be generated
with 2000 lines per peripheral inch.
Angular accuracy is reported to be
so great, that an inaccuracy of
1/89,000th of a second would cause
1009 error.

This process, which may be uni-
formly repeated, is considered by
company engineers to be a signifi-
cant advance over conventional
means of patiern production. Nor-
mally, patterns are drawn on large
sheets by draftstaen, and photo-
graphically reduced. However, errors
inherent in the hand-drawn design
are transmitted to the finished pat-
tern.

The system for producing the
ultra-high precision patterns is
basically as follows: The shape and
spacing of a tiny repeating incre-
ment of the desired dial is expanded
over 360° of a master pattern, which
is affixed to a rotating chopper disc.
Light is passed through an accurate
slit, and on through the pattern and
chopper disc to a rotating photo-
graphic plate mounted on another
rotating disc. The relative rotational
speeds of the chopper and photo
discs determines the shape and num-
ber of times a particular pattern
will repeat.

Photographically reproduced rep-
licas are then made on various plas-
tics, metals or glass by contact print-
ing under vacuum.

Much of the success in achieving
absolutely uniform, close-tolerance
patterns may be attributed to the
mechanical refinement of the equip-
ment used. For example, the ma-
chine is so perfectly balanced that a
small piece of adhesive tape placed
on the heavy photo disc at the 9
o'clock position would be enough to
bring that location of the massive
wheel down to the 6 o’clock position.

H-K Leakage

(Continued from page 57)
from the cathode to the heater, re-
sulting in an ac voltage across the
cathode resistor. This ac voltage,
which may be highly distorted, is
then amplified throughout the whole
system, since it effectively changes

'LABORATORY INSTRUMENTS

BOONTON ELECTRONICS

UHF GRID DIP METER
FEATURES:

* Widest frequency coverage — 300 to
1000 mc

* Small, lightweight probe

* High sensitivity for both capacitive
and inductive coupling

* Frequency accuracy, + 2%

% Very stable oscillator

* High Q absorbtion frequency meter

NEw CAPACITANCE BRIDGE
FEATURES: !

* Wide capacitance range —.001 mmf
to 11,000 mmf

* Accurate for small capacitance
measurements

* Capacitance accuracy, + .25%
*Measures both direct or grounded
capacitance

* Self-contained 100 ke oscillator and
detector

* Measures conductance directly

* Ideal for interelectrode capacitance
measurements of vacuum tubes

R. F. DISTORTION METER
FEATURES:
* Frequency range, 1 to 100 me

* First and only instrument capable of
measuring total distortion from 1 to
100 mc

* Sensitive to harmonics 70 db below
a 3-volt fundamental level

* Input impedance approximately 50
ohms

* Easily operated by inexperienced
personnel

BOONTON ELECTRONICS

CORPORATION

Price, $595

MORRIS PLAINS, NEW JERSEY

the bias of the tube. PHONE: JEFFERSON 8-5110

TELE-TECH & ELECTRONIC INDUSTRIES * Janvary 1956 For product information, use inquiry card on last page. 107
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Parabolic

MICROWAVE ANTENNAS
for all bands 2000 mc- 4000 mc
7000 mc

4000 m¢ antenna
with Gabriel
waveguide feed.

. with these

5 PERFORMANCE
ADVANTAGES

|

Low VSWR
* High gain
* Low side and back lobes

* Pressurized feeds

s All-weather dependability
* Ready adaptability to ¥
special service requirements R

2000 mc antenna with dipole feed.

For every microwave application, Gabriel can furnish
antenna equipment of proved efficiency and reliability. The
experience and facilities of Gabriel Laboratories offer
prompt, dependable solution of your antenna problems.
And the manufacturing plant of Gabriel Electronics Divi-
sion assures volume production ro the Laboratories’ per-
formance specifications.

For analysis of your antenna or microwave problems,
write us or telephone NEedham 3-0005 (through Boston).

GABRIEL ELECTRONICS DIVISION

THE GABRIEL COMPANY, Needham Heights 94, Massachusetts

108 For product information, use inquiry tard on last page.
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H-K Leakage
(Continued from page 107)

Methods of attacking this prob-
lem are:

(a) Adequate bypassing of the
cathode resistor for the power-sup-
ply frequency.

(b) Use of a heater filament
transformer with the center tap
grounded. This will reduce the volt-
age excursions between cathode and
heater to —6.5 to 425 v, with a
subsequent reduction in current, A
further reduction in current may be
realized in this arrangement due to
current cancellation because the two
halves of the heater are out of phase.

{(c) Use of a center-tapped re-
sistor (or a potentiometer) across
the heaters with the center tap
grounded. The effects will be the
same as (b), except a variable re-
sistor (potentiometer) may aid in
adjusting to a minimum.

B+

T

Fig. 6: Class A amp, with grounded heater

(d) Use of dc on the heaters.

(e) Operation of the tube with a
dc bias between heater and cathode
of approximately 30 v. The bias can
be applied in either direction. Op-
eration with this value of bias is be-
yond the saturation point in the
heater-cathode characteristic curves
(Fig. 3) Variation in dc potential
about the operating point will not
introduce a corresponding current
change because the current has
reached saturation throughout this
region.

In the schematic of a low-fre-
quency multivibrator shown in Fig.
7, a variable cathode bias is used in
one cathode lead for a fine frequency
adjustment for proper synchroniza-
tion. Because the average cathode
current through the tube is low, a
high walue of resistance is required
to provide the proper voltage range.
The total resistance is 250k from
cathode to ground. In this type of
circuit it was noted that:

{a) Some tubes could not be syn-
chronized within the range of the
hold control.

TELE-TECH & ELECTRONIC INDUSTRIES * January 1956
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{b) Operation at elevated line
voltage caused the circuit to go out
of the range of the hold control.

(¢) The circuit went out of range
of the hold control during life.

B+

e
—r—

Fig. 7: Multlvibrator, using varlable blas

The trouble in all three cases was
due to heater-cathode leakage form-
ing the equivalent of a shunt re-
sistor across the cathode resistor
and lowering the effective cathode
bias resistance. The solution to the
problem was to change the method
of obtaining the bias voltage to that
shown in Fig. 8. Use of a voltage di-
vider of low impedance effectively
lowers the value of resistance be-
tween the cathode and ground so
that the shunt resistance caused by
the heater-cathode leakage is insig-
nificant. The bypass capacitor can be
eliminated in this method of obtain-
ing bias.

il

Fig. 8: Vollage divider blas lowers leakage

The schematic diagram for two
arrangements of ratio detectors used
for FM demodulation is shown in
Fig. 2. The two arrangements show
a so-called “balanced” circuit and
an “unbalanced” circuit. In the bal-
anced arrangement, both cathodes
are at a positive potential with re-
spect to ground and the heater-
cathode leakage current drawn by
the cathodes develops hum in the
output at the supply frequency.

In the unbalanced arrangement

TELE-TECH & ELECTRONIC INDUSTRIES * January 1956

NEW ‘2 watt-type DCM?22

MOLDED

deposited carbon resistor

a

growing name

Cledlia

Doubly insulated to

give you ...
Complete Mechanical Protection
Longer Load Life

& 4 in the
Better Electrical Insulation
electronics
Greater Moisture Resistance )
industry
Performance That Exceeds All
Electrical Requirements
of MIL-R-10508A
S

Here's the right resistor

for rugged duty. It gmves you
stability, precision, and small physicat

size, plus double insulation. The completed I
resistor has several layers of baked-on, moisture-resistant .
insulating coatings and, in addition, is encapsulated in a molded plastic case.
The result is complete mechanical protection and better operating character-
istics. Electra also manufactures a complete line of standard and hermetical-
ly-sealed deposited carbon resistors.

FILL OUT AND MAIL THIS COUPON TODAY FOR FULL DETAILS
| am interested in the following type of deposited carbon resistor:

O Molded
O Hermetically-sealed
/"Ffﬁ&‘; O Standard
tarbon-}{oui . e _
PRECISION - RESISTORS . —
ELECTRA .cnmpany
MFG. CO. ®
4051 Broadway @ street .
Kansas City, Mo, @
WEstport 6864 : city _ State

For product information, use inquiry tard on last poge.
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Allen-Bradley Co., producers of motor controls, use
severat Artos CS-6 automatic wire cutting and
stripping machines in their Milwaukee plant.

3000 STRIPPED WIRE LEADS in one hour
...each precision-cut with both ends per-
fectly stripped. That's the speedy pace set
by the Artos CS-6 in producing wire leads
up to 15 inches in length! Production
rates vary in proportion to the length cur.

Highly accurate machine operation reduces
work spoilage to an absolute minimum. Errors

due to the human element are eliminated. There
is no cutting of strands or nicking of solid wire.

PROVED PERFORMANCE
Time-consuming hand stripping jobs which
once were a bottleneck in many plants are gone
forever. As a result, Artos automatic wire
strippers are paying their way in the mass pro-
duction of television and radio sets, electrical

appliances, motor controls and instruments of
all kinds.

Plan now to cut wire stripping costs in
your plant... with the high speed, automatic
Artos CS-6.

CS-6 CAPACITY

Finished Wire Leads Per Hour:
lengths to 15", 3000; 64''-97"/ lengths, 500.

Stripping Length: 112’/ max. both ends.
Cutting Length: max., 97’’; min., 2'’; special, 73"’

BULLETIN

WRITE FOR } Descriptive technical shest tells how the Artos
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ADRTOS

2753 South 28th Street L

For product information, use inquiry card on last page.

Here’s the fastest way to
produce finished wire leads!

MEASURES,
CUTS and
STRIPS
wire, cord
and cable
at speeds up to

3000

pieces per hour

B ]
2-Conductor Twisted Wire

Single Conductor Solid Wire

— "

2-Conductor Paralle!
Stranded Wire

300 Ohm Television Wire
eSS STy o
SJ) Cord

T Ry it —
Heafer Cord

A e S

Braided Cord With
Rubber Jacket

CS-6 can save you money, manpower and time.

Avtomatic Wire Cutting and Stripping

Milwaukee 46, Wisconsin

H-K Leakage

(Continued from page 109)

one cathode is directly on ground.
At least a 2 to 1 improvement in
hum output is realized by using the
unbalanced system. The unbalanced
system has the further advantage of
recovering twice the AGC voltage.

Other examples of degraded cir-
cuit operation due to heater-cathode
leakage can, of course, be cited. In
general, circuits involving high volt-
ages between heater and cathode
should be carefully examined for
the effects of heater-cathode leak-
age. In the same manner, tubes us-
ing large cathode resistors should be
examined to make sure that the re-
quired circuit operation is compati-
ble with MIL-E-1 specifications.
Some general rules that can be used
concerning the order of magnitude
of leakage follow:

(1) The magnitude of heater-
cathode leakage shows little differ-
ence with regard to heater-cathode
polarity when an adequate cross
section of the industry’s product is
examined.

(2) Tubes with higher-wattage
heaters tend to have more heater-
cathode leakage than those with
lower-wattage heaters, as is illus-
trated in the following tabulation:

Max H-K

Heater Leak-
En I Power uoge

Type Volts Amps Watts lLamps
5899 6.3 0.15 0.95 5
6100/6C4WA 6.3 0.15 0.95 10
5670 6.3 0.175 11 10
o725 /6ASE6W 6.3 0.175 1.1 10
5750/6BE6W 6.3 0.3 19 10
5726 /6AL3W 6.3 03 19 10
53902 6.3 0.45 2.8 15
5727/2D21W 6.3 0.6 3.8 15
6005/6AQ5W 63 045 28 50
6098 /6AR6WA 6.3 12 75 75

(3) Higher heater voltage ver-
sions of tubes usually have more
heater-cathode leakage than their
lower voltage counterpart.

(4) Greater reliability can always
be obtained by avoiding the use of
heater-cathode voltages approach-
ing the maximum ratings.

NOTES:

1. MIL-E-1B, paragraph 4.10.15 Heater-
cathode leakage. ‘“The rated heater voltage
shall be applied; for heaters having a rating
of less than 35 v., either ac or dec voltage
may be used; for heaters having a rating of
35 v. or greater, only ac heater voltage shall
be used. 100 v. dc in series with a micro-
ammeter shall be applied between the high-
est numbzred heater pin and the cathode.
If ac heater-cathode potential is specified,
the heater voltage shall be phased to sub-
tract from this heater-cathode potential. The
current shall be determined for both nega-
tive and positive polarities between heater
and cathode, except for rectifiers or rectifier
sections of multiunit tubes, in which the
measurements shall be made with the heater
at a negative potential with respect to the
cathode. The absolute value(s) of the leak-

.age current measured shall not exceed the

limit specified. All other tube elements,
except those internally connected, shall be
electrically isolated from the heater during
this test. A resistor of not more than 1000
ohms/v. of heater-cathode potential shall
be used in this measurement in series with
heater-cathode.”
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Vacuum Relays

(Continued from page 60)
expansion of the vapors leaving a
relatively high pressure contact

area at very high speed. These help
to explain the short time, low en-

ergy arc and the remarkably small ;
volume of metal evaporated from

the contacts. For example, a recent
life test was made using 3 in. diam-
eter contacts operating at random
and cycling a 400 kva bank of over
17 mfd. of capacitance once per sec-
ond. Normal line current was 51 a at
7,800 v rms, and 60 cps. This test
showed less than 14, in. of total
contact loss, less than 008 in. off
either contact, after more than
30,000 operations. This was 3 times
the required life. Since the capaci-
tors were not discharged at any time,
capacitor charging current was ex-
treme on at least 25% of the closings
due to random closing and resulting
sudden polarity reversals, along with
a low source impedance.

Contact welding on closure due to
the high charging currents of capaci-
tors, transformers and inductors,
and tungsten lamps is a source of
difficulty for contacts in many types
of atmospheres. In vacuum, welding
rarely occurs even with extremely
high make currents. Theory may
again explain this advantageous re-
sult in that at the proper vacuum
probably very little actual contact
liquefaction takes place. The high
temperatures created at the begin-
ning of the arc cause almost com-
plete vaporization in wvacuum and
perhaps sublimation directly from
the solid metal, along with rapid ex-
pulsion from the contact surfaces of
any liquid particles which could
fuse. The sudden cooling effects
mentioned previously may also help
prevent actual fusion. After inter-
rupting high currents thousands of
times contacts still have an unglazed
type of surface rather than a glazed,
melted appearance, which further
indicates lack of formation of fusible
surfaces.

Another cycling test of 1 operation
per second was performed with 5 kw
110 v dc tungsten lamps. This re-
sulted in a normal current of ap-
proximately 50 a dc and the typical
high make current of a tungsten
load. 70,000 operations were made
with 1% in. diameter contacts without
showing signs of failure. This was
7 times the required life. The con-
tacts were then examined and ap-
peared to promise many thousands of
operations more.

Still another low voltage test
under actual operating conditions
has been made over a period of 2
years. This is the operation of a
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More Engmeers on A-N and civilian projects are prowpg- q

It pays to specify

AMPERITE

DELAY RELAYS

and

BALLAST REGULATORS

...cost less!

Thermostatic DELAY RELAYS

MOST COMPACT, HERMETICALLY SEALED
Provide delays ranging from 2 to 150 seconds.

® Actuated by a heater, they operate on AC, o
D.C., or Pulsating Current. ’/'A

® Hermetically sealed. Not affected by cltitude, ¥
moisture, or other climate changes.

e Circuits: SPST only — normally open or nor- '
mally closed. ﬂr;.

Amperite Thermostatic Delay Relays are com-

pensated for ambient temperature changes from “.1.

—55° to +70°C. Healers consume opproximately \

2 W. and may be operated conlinuously. The nlll

units are most compact, rugged, explosion-proof, MINIATURE

long-lived, and — inexpensive!

TYPES: Standard Radie Octal. and 9-Pin Miniature.

PROBLEM? Send for Bulletin No. TR-81

. Also — o new line of Amperite Differential Relays —
may be used for automatic overload, over-voliage, under-
r ‘ voltage or under-current protection.
;
|

~ BALLAST REGULATORS
t

s Amperite Regulators are designed to keep the
current in a circuit avtomati-
cally regulated at a definite
value (for example, 0.5 amp). T" 1

e For currents of 60 ma. to 5 amps.
Operates on A.C., D.C., Pulsating
Current.

¢ Hermetically sealed. light, compact.
and most inexpensive.

T63L

Amperite Regulators are the
simplest, most effective method for obtaining
auvtomatic regulation of current or voltage. Her-
metically sealed, they are not affected by changes
in allitude, ambient temperature (—55° to |4 SN,
-+-90°C), or humidity. Rugged: no moving paris;

i ; VOLTAGE OF 2V | WITH AMPERITE
ChungEd CEl EGSlly as a radio tUbe. BATTERY & CHARG:I VOLTAGE VARIES

YARIES APPROX | ONLY

Write for 4-page !
Technical Bulletin No. AB-51 507" ‘ 20/°

AMPERITE €O. Inc., 561 Broadway, New York 12, N. Y.
; In Conoedo: Atlas Radio Corp., Lid., 560 King St. W, Toronto 2B

For product information, use inquiry cord on last page. 111
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Requiring o panel area just %" wide by 3" high (the fongest models extend only
1-11/6 4" behind panel), these miniatures provide the ideal solution to compact design
problems. Rugged, Johnson Miniature Air Variables will stand up under the most
rigorous conditions, delivering peak performance throughout the VHF ranges.
Soldered plate construction, oversize bearings, and heavily anchored stator sup-
ports provide extreme rigidity—torque is steady; rotor stays “put’ where set.
Bridge type stator terminal provides extremely low. inductance path to BOTH stator
supports. Silver plated rotor contacts for low noise level at high frequencies—all
other metal parts nickel ploted. DC-200 treated steatite end frames maintain high
insulation resistance.

SINGLE SECTION

Cop. per Sec. Plates Net
Cat. No, Trpe No, Max Min. pev Sec. L Price
160-102 SM11 5 1.5 5 “4* 50.95
160-104 M1 8.7 1.8 ? oy 1.00
160-107 15M11 14.2 2 15 1" 115
160-110 20M 11 19.6 2.7 21 MG 1.30
160-130 30M8 a2 3 8 Mig* 1.38

BUTTERFLY

Cop. per Sec. Plotes Net
Cat. No. Type No. Man. Min. Per Sec. L Price
160-203 3IMB11 kR 1.5 5 Sa 1.35
160-205 5MB11 5.1 1.8 @ B 1.50
160-208 PMB11 8 2.9 15 1” 1.70
160-211 11M811 10.8 2.7 21 114* 1.90

DIFFERENTIAL

Cop. pet Sec. Plotes Net
Cat. Ne, Type No. Max. Min. Pt Sec, L Price
160-303 6MAT11 5.0 1.5 5 g 1.40
160-305 PMAITI 8.7 1.8 9 134" 1.58
160-308 15MAT1 14.2 23 15 1* 1.75
160-311 19MAT 19.6 2.7 21 16" 2.00

SPECIALS—JOHNSON Miniature Air Variables are available in production quan-
“ tities with the following features: 1. Locking bearing. 2. 180° stop. 3. Various shaft
extensions. 4. High torque. We will be happy to furnish quotations on your special
requirements. For complete information on standard Johnson components write for

your copy of the new Johnson General Products Catalog 975.

E. F. JOHNSON COMPANY

2220 SECOND AVENUE SOUTHWEST * WASECA, MINNESOTA

CAPACITORS « INDUCTORS * SOCKETS,* INSULATORS ¢ PLUGS « JACKS « KNOBS ¢ DIALS.« PILOT LIGHTS

For product information, use inquiry card an last page.
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Vacuum Relays
(Continued from page 111)

2000° F. electric heat-treating fur-
nace where the resistive heating ele~
ments are cycled approximately
once every 18 seconds in the heating
cycle. This is a 12 kw, 240 v, 60 cycle,
50 a. load transfoermer supplying cur-
rent to low voltage carbon resistance
elements. The current interruption
is taking place on the 240 v primary
side of the transformer and therefore
includes transformer charging cur-
rent which is severe for at least 25%
of the makes. These relays have
operated over the two year period
without need for maintenance on
the ¥ in. diameter contacts and are
still being used daily.

These three actual cases illustrate
some of the possibilities of long life
contacts for interrupting high cur-
rents at both high and low ~oltages.
Fig. 2 shows the general type of
externally actuated vacuum contact
used for this higher power inter-
ruption. This particular contact has
a rated test of 50 kv pk with a
thermal current rating of 100 a
60 cps for Y in. contact diameter
and normal operating currents up
to 50 a.

Low Power Relay

The vacuum relay is certainly not
restricted to high voltage or even
high power use. In fact it can be the
ideal relay for low power electron-
ics use as the result of the many
features that result from a proper
vacuum. The absence of contami-
nants to create contact surface films
furnishes new possibilities of contact
reliability with consistently low
contact resistance of .001 to .00001
ohm and with low noise factors for
low voltage relaying. Low contact
pressure and extremely close con-
tact spacings can be utilized for
sensitive reliable relays which can
handle sizeable amounts of current
and high voltages if necessary. Haz-
ardous areas requiring a completely
sealed arc to prevent explosions are
well served both in low and high
power use by vacuum relays. There
are no inflammable liquids or high
gas pressures to maintain. This fur-
ther reduces the expleosion hazard
as well as reducing maintenance
problems.

Fortunately the usable materials
as well as the vacuum medium it-
self are ideal for r-f as well as 60
cps and dc operation. High skin
current conductivity and low con-
tact resistance help many types of
vacuum relays work exceptionally
well for most r-f currents. Small
physical size has made possible a
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velay of minimum inductance and
very low capacitance—less than 1
mmfd across open contacts for most
types. Antenna transfer and antenna
tuning are very popular usages.
Transmitters from 100 watts o 250
kw are making very good use of
1% in., ¥4 in, and 3% in. contact diam-
eter relays which handle from 20 a
and 50 kv at 30 Mc to 100 a and 85 kv
at 300 xc. r-f current interruption is
easily done if necessary. Single pole
double throw vacuum relays for
television transmitter coaxial cable
relaying are also becoming useful
because of small size and contact
reliability. These are designed to
maintain proper impedance match-
ing and to be a part of the 3% in,
diameter coaxial cable without dis-
turbing the standing wave ratio ex-
cessively,

Fig. 10: Contacts of Fig. 2 on 24vdc actuatoer

Smaller single pole single throw
vacuum contacts (Fig. 2) for ex-
ternal actuation, and completely
enclosed relays such as in Fig. 3 are
becoming very popular for 10 kv
radar pulse network selector relays
and low power switching. The 1 in.
diameter contacts in the relay in
Fig. 2 test to 30 kv with a 50 a rRvS
maximum thermal current at 60 ces
and 20 a at 20 mc.

The vacuum relay in Fig. 3 can
operate under oil as part of a sealed
radar pulse network selector, and

TELE-TECH & ELECTRONIC INDUSTRIES * January 1956

Ruggedized
and aged

"RELIABLE” DOUBLE TRIODE

The "Reliable” version of the 2C51 and 5670

RATINGS *
ire H H Heater voltage—(AG or DC)" . 6.3 volts
Do you i.mve an alrcraft or ‘ndustrial i g _ 0.5 ampS.
application that requires wtmost de- Plate voltage—(max.) 360 volts
— ™ . Max. peak plate current {per plale) 25 ma.
pendability in increasing or controll- Max. plate dissipation (per plate) .. 15 watts
g 3 . 0 volts
ing alternating voltages or powers Max. peak grid voltage ... .. i100 volts
: : el Max. healer-cathode voltage. 300 volts
.. in changing electrical energy from Max. grid resistance. s 1.0 megohm
one frequency to another . . . or in Warm-up time 45 sec.

generating an alternating voltage?

If so, specify the Red Bank RETMA
6385 “Reliable” Double Triode. For
it is specially ruggedized to perform

(Plalle)and heater voltage may be applied simultane-
ously.

*To obtain greatest life expectancy from tube, avoid
designs where the tube is subject to all maximum
ratings simultaneously.

**Vollage should not fluctuate more than =5%.

PHYSICAL CHARACTERISTICS

. Base Miniature b 9-
at top efficiency longer, even under T b it L "ma ure unonT_Gpl/:
. . e 3, i
operating conditions of severe shock e, ::f{eg"h';’éﬁ'th """ 12'-%: "
and vihration. And, as further assur- ~ Max diameter ... % in
Y =t Mounting position An
ance of its extra reliability, each Max. bulb temp. ... ... ... .. .. 160° C
RETMA 6385 is factory-aged with a AVERAGE
45-hour run-in under various over- ELECTRICAL CHARACTERISTICS
load, vibration and shock conditions, Heater voltage, Er. . 6.3 volls
such as it might meet on the joh. Efﬁfﬂ,:.‘,’;’;ﬂ"df_' °‘?‘§;'v“°‘,’§s-
glrid vultage,t Er. —2.0 valts
. ate current. v 8.0 ma.
Whether you need tubes as amplifiers, Mutual conductance, gm.. ... 5000 zmhos
" 1. i H Amplification factor, 35
mixers, or oscillators, it will pay you Cut-off voltage 16 voits

to investigate the superior, longer-
lasting performance qualities of the
Bendix Red Bank RETMA 6385.

« Oendix

EATONTOWN, N. J.

Direct interelectrode capacitances (no shfeld)
Plate-grid ( (per section)
Plate-cathode (per section).
Grid-cathode (per section). . .

1.7 u#
1.1 u#
24 u#
Plate-plate. 0.1 pputf

Manvufacturers of Special-
Purpose Electron Tubss, In-
verfers, Dynamotors, AC- “ogu
DC Generators, Vellage
Regulators and Fractional
H.p. DC Motors.

DIVISION OF

(P'

s AVIATION
-7) CORrQRATION

<.\?)'

West Coast Sales and Service: 117 E. Providencio, Burbank, Calif.
Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N, Y,
Canadian Distribytor: Aviation Electric Lid., P.O. Bex 6102, Montreal, P.Q.

For product informetion, use inquiry card on last page.
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ONLY THE LEADER

always
sets the
course *

dual wax-impregnated,
paper tubular capacitors.

Charting the course of the future
in the manufacture of capacitors
has always been the practice here at
Cornell-Dubilier, Proof of this
leadership is that capacitor
developments originated here
invariably become the standards of
comparison for the entire industry.

tow voltage dry
electrolytic capacitors.

C:'D...45 YEARS OF FAMOUS FIRSTS

Typical of these “famous firsts” are
the three examples shown here, .
proof that whatever your capacitor
requirements may be, your needs
can be filled by C-D. Write to
Cornell-Dubilier Electric Corp.,
Dept. J-45, South Plainfield, N.J.

There are more C-D capacitors in use
today than any other make
ONSISTENTLY EPENDABLE
CURNELL-DUBII.IER CAPACITORS
PLANTS IN SOUTH PLAINFIELD, N J . NEW PEDFORD., WORCESTER AND <CAMBRIDGE,

MASS , PROVYIDENCE AND HMOPE VALLEY, R I, INDIANAPOLIS, IND ;| SANFORD AND
FUOUAY SPRENGS. N €, Su8S:tDIARY THE RADIART CORPORATION. CLEVELAND, ©

uo

A <o\
>
[ Al
i /)
» ‘(”o@

For product information, use inquiry card on last page.
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Vacuuim Relays

(Continued from page 113)

has a rating of 10 kv pk and 10 a
rMs at 30 mc. It is capable of han-
dling and interrupting if necessary
continuous 0.3 to 3.0 u sec peak pulse
currents of over 300 a in high power
radar transmitters.

Two other significant vacuum re-
lay develecpments have recently been
completed. One is shown in Fig. 4,
a single pole double throw unit with
a rating of 10 kv and 10 a, at 20 mc.
The other is Fig. 5, a 4-pole double
throw unit with an internal solenoid
action. This has a recommended
operating voltage of 12 kv, a test
voltage of 18 kv, and a 10 a rms
thermal current rating at 30 mc.
Another (Fig. T) is a complete co-
axial unit with an enclosed relay
similar to the SPDT unit in Fig. 4.
All of these units have easily inter-
changeable ceils which are outside
of the vacuum contact enclosure,

It may be well to mention some of
the actual applications of vacuum
relays where formerly it had either
been impossible to accomplish the
result or the result was accomplished
better in some way than with other
types of relays. Some of the appli-
cations have been previously men-
tioned such as high voltage capaci-
tor switching, tungsten load switch-
ing, and high temperature resistance
furnace cycling.

Overload Protection

Vacuum switches open up a com-
plete new realm in the field of rapid
overload protection. This is espe-
cially true for installations such as
radio transmitters, induction heat-
ing, and dielectric heating devices,
where 5 to 50 kilowatt loads should
be instantly protected from over-
loads. Many of these loads operate
at 230 v ac, 3 phase, representing
load currents of about 20 a at 5 kw,
and 200 a at 50 kw. Primary -over-
load circuit breakers must be 3
phase and must handle very high
currents. Many of these loads rep-
resent high voltage power supplies
of relatively high impedance which
feed those 5 to 50 kw dc loads at 3
to 10 kv dec. At these high voltages
a 5 kw load draws less than 2 a at
3 kv and % a at 10 kv. A 50 kw load
draws less than 17 aat 3 kvand 5 a
at 10 kv. If this high voltage side
could be interrupted, and inter-
rupted rapidly enough, and in a
small enough space, the current car-
rying capacity of the circuit breaker
need not be nearly as large, and
need be only a single contact instead
of three.

The vacuum switch satisfies these
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requirements. With its small contact

opening and its short arc time, dec

current interruptions in the order D E c A D E R E s I s TA N c E s
of 4 to 12 millisecs are possible at
moderate overloads with very small

size interrupting apparatus. A newly . & vo LTAG_ E D I v I D E R s |

developed example (Fig. 9) isa § | 5
millisec overload circuit breaker l de,|vered from sfock
using % in. diameter contacts of

50 kv test normally used on a 10 kw |

transmitter, Accuracy: 10 ohms and Temp. Coeff.: +0.0029, per degreeC.
In the field of ac interruption vac- . HEO"F =+"—(;g-51‘gb Maximum Load: V5-watt per step
uum arc deionization occurs .at or 0.1 311212 19, 9 Frequency Limit: Non-inductive
before the first current zero with no 0.01 ohm: +5%, 10 20KC
restrikes. It is this fact which makes
ac capacitor interruption possible DECADE RESISTANCE BOXES
without creating serious over-volt- Total
ages. It also makes %2 cycle over- | Type Dials Ohm Steps Resistance— Ohms Price
load interruption possible for 60 ces 3 0.01 " $60.00
power. With the short movement re- 3 0.1 13 51.00
quired, contacts can be easily timed 3 1 1,110 56.00
to open after the first current peak 3 1(138 Tl”)gg 2233
has occurred and tl‘ippeq the open- 3 1,000 1,110,000 77 00
ing mechanism, and just before cur- 3 10,000 11,100,000 120.00
rent zero. Using this method, only -
slight arcing occurs even on the : 8'?' 1 111111'l ;figg
heaviest of overloads. 4 1 11,110 77.00
This factor of rapid interruption 4 10 111,100 79.00
is also useful in some types of pulse 4 100 1,111,000 92.00
forming applications. Oscillographs l . e UDl e i
of interruptions of large inductances 5 0.1 1,111 94.00
showed complete arc interruption | 3 1 T1L110 101.00
could take place in less than 10 nsecs gg? | g 1(138 TH Hégg :;ggg
for moderate dc currents and fast { - —+ :
contact opening. Transient voltage 817-C| 6 0.01 11,1111 105.00
generation of course was very effi- g.‘;;s 2 ?'1 : HH:; :2?88
cient and in this case wvery high : 833 | 6 10 11.111.100 169.00
peaks were the desired result. In i
many cases where large inductances
are being interrupted or power factor UNMOUNTED DECADE RESISTANCES
is very low, care must be taken in T ~ Total .
using pl'OpEI‘ly SiB+ed_conthict open- Type Dials Ohm Steps I Resistance—Ohms Price
ing. Slower opening speeds and in 435 1 0.1 1 $12.00
sonle cases transient suppressors > | 333 : 1(}) IL% :ggg
are neces'sary_ to protect other pgrts | 428 1 100 1.000 15.00
of the circuit from the transient e | 439 1 1,000 10,000 16.00 |
normally created by highly inductive 440 1 10,000 100,000 18.50
loads. ’ = 1 100,000 1,000,000 32.50
S5till another use has been found = R j 442 ! | 1,000.000 100000 Y

for vacuum relays in very high volt-

age de relaying in Cottrell dust pre- DECADE VOLTAGE DIVIDERS (Potentiometers)

cipitators. With the increasing re- Total
quh-ements for smog control more g Type Dials Ohm S|ep5_‘_ Resistance—QOhms Price
and more precipators are being in- k| 845 3 R 1,000 98.00
stalled. Eight or more sections of a } 837 4 0.1 1,000 126.00
precipitator are operated from a | 835 4 1 10,000 132.00
single 75 kv dc power supply. Each b - Y (I 2D Ll
section must be vibrated every 28 |

mins. for 2 mins. to remove the

quantities of dust and chemicals col-

foctetl an the plates and the Mgy | SHALLCROSS MANUFACTURING COMPANY
voltage must be removed in order 518 Pusey Ave., Collingdale, Pa.

to prevent short circuiting when the
particles fall. The completely en-
closed arc in the vacuum switch also

|
|
prevents any explosion which might
he caused in improper dust and vapor
laden atmosphere by an open arc.
This is a very necessary requirement
particularly for oil refinery areas. |
Fig. 6 shows this all glass insulated
relay complete with corona shields. | *— i
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VENTED EXHAUST s Now AvalLABLE

on The Welch (Model 1402)

TWO-STAGE DUO-SEAL
VACUUM PUMP®

at no increase in price . . .

e Vented Exhaust Permits Pump-
ing of Most Condensable Yapors
o Eliminates Use of Traps or Oil
Separators in Systems Contain-
ing Water or Other Condensables

e Reduces Number of
Oil Chonges Required

Ilustration shows the 14028
Duo-Seal Pump equipped with
Vented Exhaust.

A PUMPING SPEED
PATENY PENDING
GUARANTEED VACUUM—with vent closed 0.1 mi- Al Exhazf'mcﬁ - Ex‘i:;:;:%pm
cron. When the vent is open, only slightly . /
higher ullimate pressures result—usually in 1000 microns 110 L/M 100 L/M
the ronge of 1 micron, 1[1)8 microns Igg t;m Zg Idm
£E Al - i H i microns
FR:E{eeHR CAPACITY--140 liters/minute (5 cubic e T R %8 L/M

1402VED., DUO-SEAL VACUUM PUMP,
Motor Driven. For 115 Volts, D.C,

Each. $349.50

1402VEC. DUO-SEAL VACUUM PUMP,

Motor Driven. For 230 Volts, 60 Cycles,

Each, $295.0¢

1402VEB. DUO-SEAL VACUUM PUMP,

Motor Driven. For 115 Volts, 60 Cycles,

A.C. Each $295.00

llO.".VE DUO-SEAL VACUUM PUMP, Un-

mounted. With pulley, but without motor.
belt, or base. Each, $225.00 A.C.

For attached Belt Guard, odd 515 00 For attached Belt Guard, add $15.00

to above price to above prices

VENTED EXHAUST 1S AVAILABLE ON ALL TWO-STAGE DUQ-SEAL PUMPS
Wrile for our Complete Catalog listing Duo-Seal Pumps and Vacuum® Accessories

W. M. WELCH SCIENTIFIC COMPANY
DIVISION OF W. M. WEL.CH MANUFACTURING COMPANY
ESTABLISHED 1880
1515 Sedgwick St., Dept. J, Chicago 10, Illinois, U.S.A.

QLTRA LOW -

WE ARE SPECIALLY ORGANIZED [T 2o 1ao—3¢.
TO HANDLE DIRECT ORDERS OR N N [ il P
ENQUIRIES FROM OVERSEAS o W
SPOT DELIVERIES FOR U.S. C3 [ 5.4 197 | .64
BILLED IN DOLLARS — €33 4.8 | 220 | .64
SETTLEMENT BY YOUR CHECK ca | a6 | 229 1.03
CABLE OR AIRMAIL TODAY €44] 41 | 252 .03

‘MX and SM’ SUBMINIATURE CONNECTORS
Constant 50n-6302-70n impedances

NE

TRANSRADIO LTD, 1384 Cromwell Rd, London SW7 ENGLAND  casies: raansass, 1onoon

116 For product informatjon, use inquiry card on last page.
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Vacuum Relays
(Continued from page 115)

It tests at 120 kv and has a thermal
current rating of 250 a. Although it
is only required to break 1 a at 75
kv de, it is capable of much higher
power interruption.

In the smaller vacuum switches
this complete arc enclosure in a
small size is valuable for trans-
ferring the high voltage power used
in a guided missile from a ground
power supply to its self-contained
power supply at takeoff. (Fig. 10
shows the contacts of Fig. 2 mounted
with a 24 vdc actuator. Its insula-
tion tests 40 kv pk.)

As a result of these new develop-
ments, new standards for vacuum
relays must eventually be formu-
lated. With the new vacuum proc-
esses, residual gas current need not
be tolerated. Voltages can now be
raised so high that electron field
emission will take place from cold
metallic surfaces with no gas ioniza-
tion current detectable. Dielectric
strength will remain high after re-
peated current interruption or
breakdowns due to overvoltages.

Vacuum contacts are now free
from high temperature effects.
Therefore current ratings by contact
temperature rise could be increased.
Up to this time 65° C. maximum rise
has been used as our own standard
thermal current rating temperature
for vacuum relays. Our future ambi-
ent temperature will probably be
125° C. or higher if coil pull-in
voltage changes are taken into con-
sideration.

Contact pressures can now be
higher due to more efficient mechan-
ical construction, therefore bounce
and vibration effects can be de-
créased. This is a very important
consideration due to the high dielec-
tric strength for even slight contact
opening.

INFRA-RED ANALYZER

Model AA1l has been designed to be
used in conjunction with the Axler
Associates, Inc. narrow band Infra-red,
Ultra-violet and Visible filters. It has
universal application utilizing the study
of gaseous or chemical constituents by
the method of emission, transmission or
absorption spectroscopy. Spot and rapid
analysis measurements can be made
by non-technical personnel through
the utilization of narrow band filters
and simple dial and meter arrangement.
The instrument, 8 x 8% x 13 in,,
operates on ac and utilizes a Pbs de-
tector and power supply. Axler Associ-
ates, Inc., 102-42 43rd Ave., Corona,
L., N.Y. TELE-TECH & ELECTRON-
IC INDUSTRIES (Ask for 1-47)
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Air Navigation Systems
(Continued from page 61)

since they provide the means where-
by a well defined coordinate refer-
ence system can be physically real-
ized. A gyroscopically stabilized
platform which has three mutually
orthagonal accelerometers mounted
on it is frequently termed an inertial
platform and is the basic sensing
element for an inertial navigation
system. (See Fig. 1.)

Equations

It is a fundamental principle of
mechanics that an accelerometer
cannot distinguish between gravita-
tional acceleration and the accelera-
tion due to motion in space. Direct
integration of the accelerometer out-
put will not supply the desired
velocity information, since the veloc-
ity is the integral of vehicular ac-
celeration and the gravity com-
ponent constitutes an error term. In
order to describe the way in which
the proper components may be ob-
tained from the accelerometer out-
puts, consider a reference coordinate
system which has a fixed orienta-
tion in space. Each component is a
function of the position coordinates.
If we let the gravitational field com-
ponents in the x, y, z directions be
gx{x,y,z), g/(xyz), and g,(xyz),
respectively; the vehicular accelera-
tions be a,, a,, and a,, respectively;
and the accelerometer readings be
A,, A,, and A, respectively; then
Eqgs. (1) of Fig. 3 are obtained. In-
asmuch as the coordinate system
maintains a fixed orientation in
space, the components of vehicule
acceleration are the second deriva-
tives of the displacement components
with respect to time (Eqgs. (2) of
Fig. 3)}. Eqgs. (3), obtained by sub-
stituting equations (2) into equa-
tions (1), form a set of differential
equations and can, theoretically at
least, be solved for the displacements
X,¥,z, and the corresponding veloc-
ities v,=dx/dt, v,=dy/dt, and v,=
dz/dt, provided the gravity functions
are known. Assuming the earth is a
perfect, homogeneous sphere, and
that the altitude of travel is small
compared to the earth’s radius, then
Egs. (3} can be shown to assume the
form of equations (4) of Fig. 4,
where g is the gravitational acceler-
ation of the earth, and r its radius.

Eqgs. (4) are second order differ-
ential equations with constant co-
efficients, with the first derivative
(the damping term) absent. This im-
plies that the transient portion of
the solution is a sinusoid which
maintains constant amplitude. A

TELE-TECH & ELECTRONIC INDUSTRIES * January 1956

The Microwave Laboratory at Hughes
conducts fundamental research and
long-range development in the field
of microwave components and
techniques. The antenna program is
concerned with research on lincar
and two-dimensional arrays of slot
radiators; transmission and radiation
of surface-guided waves; very high
resolution radar antennas; and the
development and engineering of
airborne communication, navi-
gation and fire control antennas.
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Positions

are open

for
ENGINEERS

and
PHYSICISTS
qualified

i ths

area.

Instrumentation is developed for new
measuring equipment to meet needs
of the program. This has included
development of antomatic imped-
ance and antenna pattern recorders,
microwave power supplics stabilized
in amplitude and frequency, niicro-
wave circuitry, and microwave ap-
plications of ferrite devices.

Setentific
Staff Relations

HUGHES

RESEARCH
AND DEVELOPMENT
LABORATORIES

Culver City, Los Angeles County
California

For product information, use inquiry card on last page.
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= Military or special yokes and focus coils designed to your specifications.
» Production yokes for TV sets,

For your answer to yoke problems write Dr. Henry Marcy today.

100 Industrial Road * Addison, I11. * Phone: Terrace 4-6103

SVILLTONIC

INSTRUMENTS, INC.

HIGH VOLTAGE Pustic

Capacitors
DC Filter
, Applications
"; ) T ] :;:: T},:::
| Ji

P perature
range
¢ Economical
¢ Durable

for
-, D

Our specially designed
facilities, guarantee
C faster delivery.

{A) 10 mid, 7500 V (D) 0.1 mifd, 30 Kv
(B) 10 mfd, 6000 V (E) 0.5 mfd, 15 KV
(C) 0.1 mfd, 20 KV (F) 0.08 mfd, 60 KV

We invite inquiries on
High Voltage Capaci-
tor Design

Ask for our complete catalog on your company letterhead

® High Voltage ® Pulse Forming
Power Packs Networks

® Plastic Film Capacitors

118 For product information, use inquiry enrd on last page.
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/9 /adtic Capaciford, jnc.

2511 W. MOFFAT STREET, CHICAGO 47, ILLINOIS

Air Navigation Systems
(Continued from page 117)

computer solving these equations
would, if suddenly disturbed, break
into oscillation, the amplitude of
which (theoretically) would be con-
stant with time. The period of this
oscillation is given by Eq. (5) of
Fig 4. The computer shown in Fig. 5
involves two cascaded integrators in
a closed loop with no damping con-
nections, and at best is only quasi-
stable.

9, fey

l )f' - [
e T M VIMICLL PATH
Lra)
41—
GRAVITATIONAL FILLD UINES OF KORCE
(EQU) Ar = oo + g, inp (ea2) o,

Ay T omy o9, ey

A ow gy g

d .

P WL
= L * gy laral

&t Y "

e

¢

0 - 9, lya)

l {EQ.3.) N a.

Fig. 3: Equatiens indicate gravitational
ond vehicle components of acceleration

The system equations which have
been discussed in a theoretical man-
ner can, of course, be set up in more
elaborate form to take into account
the physical properties and the per-
formance characteristics of the sys-
tem’s components.

Gyroscopes

The principal new component is
the high precision fluid immersion
gvro. (See Fig. 2). A rotating
wheel, with its spin axis mounted
on ball bearings, is hermetically
sealed in a spherical shell which is
then completely submerged in neu-
tral buoyancy in a container of fluid.
The spherical shell is centered in the
fluid container by very light wire
filaments which are maintained at
zero angle of twist by an external
servo system. Thus torques due to
wire twist are kept at a zero level
and the friction of conventional pivot
bearings is not present. Since the
spherical shell is in neutral equili-
brium, it is buoyed up completely by
the fluid and in accordance with
Archimedes’ principle this will be
true under any accelerating forces.
Thus the gyro has no tendency to
move and hit the walls of the tank
even under extremely high shock
loads. This arrangement gives an
essentially frictionless suspension for
the gyro so that very high accuracies
are maintained even with rather
small gyros.
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Dnerneaded Tuselation
BETTER CONNECTIONS

JONES BARRIER
TERMINAL STRIPS

Leakoge poth is Intreosed — direct shorls from frayed
terminal wires prevented by bakelite berriers ploced

batwiean lermimals, Binder seréwd and terminols brass,
nickel-plated. Insulotion, BM 120 molded bakelite. Finesy
construction. Add mizch 1o equipment's effec.

Jones Means Proven Quality

No. 2-142 No. 2-142-% W No. 2-142.Y

llustrated: Screw Terminaols — Screw ond  Solder Terminals —
Screw Terminal above Panel with Sclder Terminal below. Every
type of connection.

Six series meet every requirement: No. 140, 5-40 screws;
No. 141, 6-32 screws; No. 142. 8-32 screws; No. 150, 10-32
screws; No. 151, 12-32 screws; No. 152, V/,-28 screws.

Catalog No. 20 lists complete line of Barrier Strips, and other
Jones Electrical Connecting Devices. Send for your copy.

CIHCH &AM
CHI

HBESI0N

IMPORTANT REASONS
WHY YOU SHOULD SPECIFY

1. RESINITE AC combines all the mechanical and dielectric advantages of
phenclics with the high dielectric strength. moisture resistant and non-
corrosive properties of cellulose acetate,

2. RESINITE 104 is a tough material suitable for stapling, severe forming
and fabricating.

3. RESINITE 8104 minimizes the effects of electrical property degradation
characteristic of laminated phenolics when subjected to high humidity
and temperature.

4. RESINITE TruTork provides an internally threaded or embonsed form
to fit any threaded core, regardiess of diameter or threads per inch.

5. RESINITE gives torque control of plus or minus 1 inch ounce—axial pres-
sure in excess of 25 pounds.

Get fullinformation on Resinite Coil Forms. Request detailed technical literoture.

RESINITE <. ccnv'on

= Sales Representatives in:

New England: Fromingham, Massachusetts, Trinity 3-7091
Metropolitan New York, New Jersey:
Jersey City, New Jersey, Journcl Square 4-3574

Upstate New York: Syracuse, New York, Syrocuse 4-2141
Northern Ohio, Western Penn.: Cleveland, Ohio, Atlantic 1-1040
Indiana, Sovthern Ohic: Logansport, Indiana, Logansport 2555
California: Pasadena, California, Sycamore 8-3919

Canada: Montreal, Quebec, Canada, Walnut 0337
Divicion af

"PRECISION PAPER TUBE COMPANY

2035L W. CHARLESTON ST. » CHICAGO 47, 1LLINOIS

TELE-TECH & ELECTRONIC INDUSTRIES * January 1956

PHASE
DISPLAY
EQUIPMEN}T

The PDE-1 displays the
transfer function of any net-
work, amplifier, or system
as a polar plot of phase
ond amplitude, over the
range of 100 ke, to 10 mc.
Sweep width adjustable
from 0 to 10 mec. Built-in
marker generator provides
markers at 100-kec and 500-
ke intervals, for Z-axis mod-
ulation of the display oscil-
loscope.

An important application of the PDE-1 is the study of phase re-
sponse about the subcarrier frequency in color television receiver
design. Shown below are typical displays of non-linear and linear
phase systems.

35MC
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I
i
Response showing poor phase linearity lindicated by non-uniform
spacing of markers) in the region of the color subcarrier and side-
bands. A system having this non-linear phase response will pro-
duce an unsatisfactory color picture. i

3ISMC

A I||l|||l|||l[‘|" ™
\\\‘“’:}: & :‘t\)‘o 1}" ’:’”’fb
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g,,, .,% LINEAR
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240 200
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Response showing linear phase repsonse (note uniform spacing of
markers). A system having this response will produce a satisfactory
color picture.

Write for descriptive liferature.

-
llt L&k&ﬂ ENGINEERING AND CONSTRUCTION COMPANY

ESTABLISHED 1930

12th Street and Ferry Avenve Camden 4, New Jersey

For product information, use inquiry cord on last page. 119
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ALLIE D world’s largest supplier of

ELECTRON TUBES FOR INDUSTRY

IMMEDIATE DELIVERY FROM STOCK

IN STOCK saves you time, effort and money

AMPEREX ALLIED regularly stocks for quick
G.E. shipment the world’s largest in-

EIMAC 2 ventory of special-purpf)sc? elec-
R.C.A. tron tubes. We specialize in
YTHEON supplying the tube needs of
Lo 1A industry, broadcast sta-
SYLVAN tions, laboratories,
TAYLOR schools and government.
TUNGSOL Save time, effort and money
VICTOREEN on your electron tube orders
wESTlNGHOUSE —phone, wire or write us for

and others expert, immediate shipment.

Refer to your aLuED
Catalog for all
electronic supplies.
Copies of our latest
324-page 1956 edition
are available FREE
on request.

ALLIED RADIO

100 N. Western Ave.
Dept. 18-A-6, Chicago 80, IIi.

3

on EVERYTHING in
MICROPHONE FLOOR STANDS
MICROPHONE DESK STANDS
BOOM STANDS and Accessories
LOUDSPEAKERS and Accessories

Complete with illustrations, descriptions, specifica-
tions, applications and prices — ONE source for ALL
your needs!

L

Shown here: New
Model BS-37 “'PORTO-
BOOM' forstudio
and portable vse. 18-
foot boom extension.

List $625.00.
user NET $375.00

ATLAS —the complete

quality line of Mike Stands,
%\ loudspeakers and acces-
% sories since 1930.

ATLAS SOUND CORP. .
1445 — 39th Street, B'klyn 18, N. Y. 00

In Canada: Atlas Radio Corp., Ltd., Toronto, Ont.

PLEASE SEND FREE BUYER'S GUIDE.

NAME SEEUSENEES, § | f | S————
CO. NAME
CO. ADDRESS
CITY___

_ZONE____ STATE _

120

For product ‘information, use Inguiry card on last pags.
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Air Navigation Systems
(Continued from page 118)

Since the new gyro derives its
accuracy by virtue of negligible
friction torgues, it must not be per-
mitted to drive output devices, plat-
form, etc., which would exert a re-
action back on the gyro. Rather, it
provides an .electrical signal which
is then used to actuate a servo drive.

.: {eas) 1 - 3n[E
0

3

'

4y,
w =X
o - a 9
"t e |

Fig. 4: The earth is assumed to be a perfect
sphere of radivs R and gravitational acceleration

r ———

This signal is obtained from a mag-
netic type pickoff which measures
angular deviation between the gyro
(i.e,, the spherical shell) and the
fluid container. This pickoff employs
an exciting winding on the spherical
shell to create an alternating mag-
netic field and a pickoff winding on
the fluid container which generates
a voltage in proportion to the rela-
tive position between the winder and
the magnetic field. The pickoff has
been designed so as not to create
any reaction torques. The fluid con-
tainer is then mounted on a set of
motor driven gimbal pivots (i. e., the
platform) and the motor drives are
actuated thru amplifiers by the
pickoff signal. The motor drives po-
sition the fluid container and plat-
form to the point where the pickoff
signal is zero. Thus the platform
always follows the gyro in angular
position and becomes a power driven
space stabilized platform of high
precision.

SOLUTION ©F &1 =

L

Fig. 5: Simple computer consists of two
cascaded integrators in a tlosed loop system

The pickoff acts as a low imped-
ance, high precision signal source at

TELE-TECH & ELECTRONIC INDUSTRIES ¢ January 1956
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TAPE or DISC? =
CAN YOU TELL

THE DIFFERENCE?

GRAMPIAN-GOTHAM CUTTER SYSTEM CHALLENGES YOU.
SOUNC ON DISC AS GOOD AS THE ORIGINAL TAPE.

® PIVOTLESS FEEDBACK
CUTTER

® MATCHED 150 WATT
RECORDING AMPLIFIER

® WIDE FREQUENCY RANGE
30CPS TO 20KC

® EXTREME STABILITY

® UNPRECEDENTED
RUGGEDNESS

NET PRICE
$1100.00

REEVES EQUIPMENT CORPORATION

10 EAST 52ND STREET

NEW YORK 22, NEW YORK

engineer ce

Have

you a “feel”
for
equipment—
and a touch
of

wanderlust?

inquire about the GE
FIELD SERVICE

I’s not enough to understand the theory, in
FIELD SERVICE. You must have a natural
“feel” for complex equipment, a sort of
practical second sight.

If wow're this kind of practical engineer,
with 1 to 2 years experience in elecirical
or clectronic  engineering—preferably  with
servo-mechanisms  aivd  radar—there is an
opening that will appeal to you as a GE
Field Supervisor.

You'll be the Company’s technical repre-
sentative at airframe plants or at Air
Force bases (HERE or ABROAD)-—on
complicated electronic mechanical devices.
You'll assist in_ the solution of technicsl
difRculties, provide engineering advice and
assistance on service tests, aid in training
and advising Air Force personnel in
matters of use, support and maintenance of
GE electronic systems.

Yourll get a good salary. expense allowance,
and all notable GE employee bhenefits. And

a chance for advancement to administrative
and responsible positions  within  our ex-

tensive ficld engineering and product engineer-
ing organizations.

Please send
resume to:

GENERAL &P

MANAGER

Engineering Administration

Aircraft Preducts Dept.

ELECTRIC

600 Mafn Strest, Jehnson Clty, New York
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Types LP4—4 W. and LP5—5 W. shown. Alse LP7—=7 W. and LPI10—10 W,

Corning Low=-Power Resistors

for Radio and TV

You'll find that Corning Low-Power Resistors perform
admirably under the most adverse radio and TV operating
conditions. Their resistance range is the highest of any low-

power resistor.

Small and compact, they save space. They are non-

inductive and exceptionally stable.

The fired-in film of metallic oxides on glass forms is
tough, abrasion-resistant, difficult to scratch. No need for
special handling to prevent damage during installation.

The automatic resistance spiralling of these LP-type
resistors is electronically controlled. Press-fitted caps with
axial tinned leads ready to solder complete the assembly.
This guarantees reliable uniformity of the following

characteristics.

CHARACTERISTICS

Range—The LP4 resistors are available from 200 to 40,000
& LPS5 from 200 to 45,0009: LP7 from 200 to 36,000Q;
LP10 from 200 to 50,0009, with a *10% tolerance.

Power Rating is based on 40° C. ambient temperature for
the LP4 and LP35 resistors and 25° C. ambient for the LP7
and LP10 with an average hot spot of 275° C.

Derating—With suitable derating, resistors can be operated

at ambient temperatures over 120° C,

Overload—Operated at 10 times the rated wattage for 5

seconds, resistance change is less than 2%.

Soldering—Permanent change in resistance due to normal

soldering technique is less than 2%,

Moisture—Resistance change is less than 1% after 100 hours
at an ambient temperature of 40° C. and 95% relative

humidity.

At Radio Frequencies—The LP resistors are essentially non-

inductive,

Mechanical Protection—A high temperature lacquer coating

provides added protection during handling.

Availability—Immediately through Corning Glass Works or
authorized distributors of Erie Resistor Corp. For new low
prices and other information send the coupon, or write to

Corning Glass Works, Corning, N. Y.

www americanradiohietorv com

i

CORNING GLASS WORKS :

95+1 CRYSTAL STREET, CORNING, NEW YORK [

Electronic Components Department I

Please send me descriptive catalog sheet on Corning Low-Power Resisters. |
Name Title :
Company I
Address l
City Icne ........ State .....coueeeee.. :
______________ Yy —
For preduct information, use inquiry card on last page. 121
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vaarsIC
vieLaviens

d 8 ELECTRICITY
27 MUST NOT -

keep communications moving!

POLICE RADIO TRANSMITTERS, fire de-
partment signal systems, radio broadcast sta-
tions, microwave relay stations, TV, and other
types of communications rely on Onan Electric
Plants for emergency electricity. When regular

power is interrupted, Onan plants start

matically, supply current for the duration of
the outage, stop when power is restored.
Onan lightweight portable Electric Plants
supply power for mobile radio transmitters
and remote pickup trucks. Many sizes and

ONA

@;—3—::; - :._ > . .
3892 University Avenuve S.E. L4

models: Write for folder!

S e I

auto-

A SIZE FOR EVERY NEED

GASCLINE-DRIVEN — Air-cooled:
500 to 10,000 woits A.C. Water-
cooled: 10,000 to 50.000 watts A.C.

& SONS INC

Eal = it - : et

Minneapolis 14, Minnesota

Make your
L J

with

Purified synthetic products of re-
agent quality. Controlled particle
size and shape contribute to effec-
tive control of packing and shrink-
age. Qur iren oxide production
know-how can heip you accomplish
best results.
®

Manufactured by highly modern
processes under rigid laboratory
control. Clip this od to your letter-
head for a working sample.

MAPICO
380 MADISON AVENUE,

or RrED FERRIC OX)pEs

COLUMBIAN CARBON COMPANY

COLOR DIVISION
NEW YORK 17, N. Y.

o

T ==

Ask about the
, new CMm.51
{only 4/2'" high)}
Write for com-
plete details

122

for product information, use inquiry card on last page.

» INDISPUTABLY. ..

the world’s hest
microphones 4

TELE
([
Dept TT v

7 Park Ave.
New York 16, N. Y

AMERICAN
Eurs. INC.
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Air Navigation Systems
(Continued from page 120)

the reference frequency of the sys-
tem (typically 400 cycles).

Two Axis Design

Since it is possible to observe
angular deviations from the spin axis
of a gyro in two perpendicular di-
rections, we may double the effec-
tive stabilizing ability of a given
gyro. For example, a vertical spin
axis gyro can detect both roll and
pitch motions and a horizontal spin
axis gyro can detect azimuth and
tilt motions. To accomplish this, the
gyro pickoff is built as a two axis
device with two windings wound at
right angles to each other, each one
capable of sensing one of the mo-
tions. This arrangement gives rise
to the two axis gyro which serves
as the heart of the modern inertial
navigation system. Each one of the
gyro pickofls operate an appropriate
servo drive on the platform.

From a paper presented by Joseph Statsingert
and Dr. Bernard Litman® to the N. Y. Chapter of

the Professional Group on Aeronautical and Navi-
gational Electronics, IRE, Nouv. 1955.

1. Head of the Gyroscopic Section of the Research
and Development Dept., ARMA, div. American
Bosch Arma Corp.

[

. Head of the Computer Section of the Research
and Development Dept.,, ARMA, div. American
Bosch Arma Corp.

Radar Speed Meters

(Continued from page 64)

ufacturer to be =0.19 or 2.455 Mc.
The transmitter delivers 12¢ milli-
watts to a hybrid ring, the termina-
tion of which dissipates one half of
this power (and one half of the re-
flected signal, for a total loss of 6
db}. Thus power of 60 milliwatts is
delivered to the antenna.

The antenna is an array of eight
horizontal dipoles in phase, arranged
behind a plastic radome in one end
of the case. Beamwidth is about 20°
and gain is about 20 db over a dipole.

The detector consists of a 1N21B
crystal, having an estimated noise
figure of 15 db, including the first

| audio stage. Crystal current runs be-

tween 1 and 2.5 ma., derived from
the transmitter leakage signal. De-
tected output goes directly to an
audio amplifier containing an ex-
pander or squelch circuit (Vg and V,
operating with V,, and V;,) to mini-
mize noise problems in the absence
of signal. A limiter, and diode inte-
grating type of frequency meter
complete the receiver. A dc out-
put of O-4 ma. drives both a large
scale meter and the recording mil-
lammeter.
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The power supply is designed to
operate from either 6 vde or 120 vac.
Power consumption is about 350
watts. A vibrator supply is used
when operating from dc. All dc volt-
ages to transmitter and receiver are
VR-tube regulated.

Operation

In operation, this equipment must
be stationary, and set up about 3-3
ft. from the ground on either its tri-
pod, on the trunk of a car or bed of
a truck, or on some other convenient
but stable mounting base. The unit
should be set up alongside the high-
way, to minimize geometrical dis-
tortion of the radial velocity vector
and to help in receiving signals from
only the nearest lane of traffic. The
manufacturer recommends that the
.device be set up no more than 10 ft.
from the edge of the highway, with
3 ft. being desirable if safety consid-
.erations permit, Range of the equip-
ment is about 175 ft. for average
.automobile targets. The manufac-
turer states that the equipment is
not recommended for operation
through glass, making outdoor op-
eration most desirable for best re-
sults.

MECHANICAL ENGINEERS . .

c[)ooéing /or

THE RIGHT CHANGE?

Many men are—and the right job is often mighty hard to find.

But we've got some interesting openings now at Admiral that
might represent the right change for you.

Duties of the jobs: Solve electro-mechanical design and layout
problems at the developmental level. Work from rough sketches
or general instructions to fully utilize your ingenuity and creative
abhilities.

Scope of the work: To bring inte design form the requirements of
a new or modified instrument, device, or control system related to
TV and radio receivers as well as government military equipment.
Plus co-ordinate all mechanical aspects of the project.

Atmosphere: A company that understands engineering—with @
well planned long range program of design and development.
Plus a complete program of employee benefits.

Your potential: Continued company growth offers many excellent

opportunities for advancement.

ield Experience
Field P Requirements: Graduate mechanical engineers or men of equiva-

Tests with the equipment above on lent backgrounds having industrial experience,

the Los Angeles freeways have
.shown it to be only moderately sat-
isfactory on heavily traveled roads.
With multiple targets, even the best

passive doppler systems will be se-
verely limited.

In a test on a moderately traveled
.city thoroughfare, the speed meter
.survey team, but in order to avoid
ant correction to the speed meter ’

For details write Mr. W. A. Wecker, Personnel Division. We will
be happy to send you mere information on career opportunities
and other advantages.

ADMIRAL

CORPORATION

3800 WEST CORTLAND STREET
CHICAGO 47, ILLINOIS

-was set up on the curb by the police
-multiple target saturation it was nec-
essary to aim the unit at an angle of
.about 40° with the roadway. Since

the speed meter measures radial ve-
locity, true velocity requires a sec- |

reading. In this particular case, the
‘meter was reading 33 mpH for cars
traveling about 40 MpH. A speed test
-was made with a car using a certi-
fied speedometer at 50 mpH, and the
speed meter read 42 mpH. With the
- device re-oriented very nearly par-
:allel with the traffic, the readings

0000 0000000 OO A AL

2

% me= 16mm SOUND-ON-FILM EQUIPMENT FOR TELEVISION NEWSREELS,
g Mwood TV FILM INSERTS AND KINESCOPE RECORDINGS . ..SOLD WITH
= Holly A 30-DAY MONEY-BACK GUARANTEE. YOU MUST BE SATISFIED!

were about 6 MPH higher, but multi- o s Tl
ple targets caused considerably more o e e }; £ {l9f8
difficulty. 8 A I

e By 1~ F b
it L B o
< = ]

AURICON PRO-600 SUPER 1200

TRIPOD rdmm POWER UNIT CINE-VOICE
$325.00 $26950 $i

SOUND RECORDER

695.00 $1497.00 $4652.05 $335%.00

BERNDT-BACH, Inc.

6926 Romaine St., Hollywood 38, Calif.

Selectivity

WRITE FOR FREE
ILLUSTRATED

Radio frequency selectivity of the =
=  INFORMATION

. speed meter is evidently dependent
principally upon the bandpass char-
acteristics of the antenna and hybrid

(Continued on page 125)

MANUFACTURERS OF SOUND-OM-FILM RECORDIMG EQUIPMENT SIMCE 1830 ([T

=
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HIGH-GAIN

omnidirectional
VHF TV transmitting

ANTENNA

AMCI TYPE 1046
Channels 7 through 13

Shown above is the five-bay
array recently installed for Station
wiln. Channel 7, in Washington,
North Carolina. With a gain of 19.4,
a single 6-Y8” coaxial transmission
line feeder and in conjunction with
a 20 kw transmitter, the antenna
radiates an ERP of 316 kw. AMCI
Type I null fill-in assures proper
coverage even in close to the tower.
Write for Bulletin T-105.

ANTENNA SYSTEMS —COMPONENTS
AIR NAVIGATION AIDS —INSTRUMENTS

&

ALFORD

I" Manufacturing Co, Inc

299 ATLANTIC AVE., BOSTON, MASS.

124 For product Informatien, use Inquiry card on last page,
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News of MANUFACTURERS’

REPS

%‘?&.

REPS WANTED

Comnmunications and Microwave An-
tenna Manufacturer seeks representa-
tion in all sections of the country. (Ask
for R-1-1)

High Precision Dial and Pattern Com-
pany which engineers and produces
coding discs for computers, photoelec-
tric controls, etc., seeks reps calling
on labs and electronic manufacturers in
all states. (Ask for R-1-2)

' Trinkle Sales Co., Box 40 A, Hatfleld,
Pa., and Jules J. Bressler, 4808 Bergen-
line Ave., Union City, N. J., have been
appointed to the rep staff of Seco
Manufacturing Co., Minneapolis, Minn.

| R. A. Waters Co.,, Inc, Waltham,
Mass., has been appointed sales rep in
the New England area for Color Tele-
vision, Inc., San Carlos, Calif.

| Samuel Yurman, who has been a
| member of the firm of Scheffler & Yur-
man, Manufacturers BRBepresentatives,
has been named Sales Manager of Ken-
wood Engineering Co., Inc., Kenilworth,
| N.J.

The G. S. Marshall Co, 40 S. Los
Robles, Pasadena, Calif., has announced
their appointment as Sales Rep in Calif.
and Ariz. for Century Electronics & In-
struments, Inc., Tulsa, Okla.

Norman W. Kathrinus & Co., 4356
Duncan Ave., St. Louis, Mo., is the new
rep in the St. Louis terr. for Webster
Electric Co., Racine, Wis,

Foster N. Reynolds and Associates,
Melborne, Fla., have been appointed
southern sales reps for Tenney En-
gineering, Inc., and will service the
following terr.: Fla.,, Ga., Ala., Tenn.,
N. Car, and 5. Car. including all
guided missile and aircraft development
projects in this area.

R. L. Pflieger, 28-37th Ave., San
Mateo, Calif,, has been appointed
Northern Calif. sales reps for BOMAC
Laboratories, Inc., of Beverly, Mass.

Magnecord, Inc., Chicago, Ill,, has an-
nounced the appointment of Gene
Rosen Associates, Inc. as Eastern fac-

| tory rep for the firm’s line of tape re-
| corders, in Del.,, Md., Va., and Washing-
ton, D.C.

John R. Foster has been appointed
Sales Rep for Hycon Electronics, Inc.,
Pasadena, Calif, He will handle jobber
and industrial sales in Southern Calif.
and Ariz,

wwWw.americanradiohistorv.com

Arvin Bell Co., 385 E. Green St

Pasadena, Calif,, has been appointed
sales rep for Southern Calif. for Burnell
& Co., Inc, Yonkers, N.Y.

The Gramer-Halldorson Transformer
Corp., Chicago, 1ll.,, announces the ap-
pointment of the following reps. J. K.
Dooley Co., Seattle, Wash. for indus-
trials and distributors in Wash., Ore,,
and Western Idahe. C. E. Anderson,
Cincinnati, Ohio, for industrials only in
Southern Ohio including Columbus;
and Boone, Kenton, and Campbell
counties in Ky. Sheridan Associates,
Cincinnati and Cleveland, Ohio, for in-
dustrials only in Northern Ohie and
Eastern Pa. Central Sales Co., Fort
Wayne, Ind.,, for industrials only in
Indiana, excluding Evansville, and the
area bordering Chicago. Arthur M. Har-
ris, New York, N.Y., for distributors in
met. N.Y., LI, Westchester County, and
N.J. north of and excluding Trenton.

Kaelber & Mack, Manhasset, N.Y.,
has been named Irish Magnetic Tape
rep for met. NY. and Northern N.J,,
ORRadio Industries, Opelika, Ala., an-
nounced.

Leonard D. Allen, Inc., Syracuse,
N.Y., has been appointed sales rep for
the Capacitor Div. of Good-All Electric
Manufacturing Co., Ogallala, Neb, to
cover the N.Y. terr. excluding met.
N.Y.C. Albert M. Baehr Co., Cleveland,
Ohio, will represent Good-All in Ohio.

Southwestern Industrial Electronics
Co., Houston, Tex., has announced the
appointment of the following reps: J. T.
Hill Co.. San Gabriel, Calif., will handle
the Southern Calif. terr. C. E. Ault As-
sociates, Menlo Pk., Calif., will cover
Northern Calif. and Nev. R. A. Waters,
Inc., Waltham, Mass. will service New
England.

MacPherson-Thomas, Inc, 5226 N.
Keystone Ave., Indianapolis, Ind., will
serve both distributor and industrial
accounts in Indiana, with the exception
of the northern state area, for Advance
Relay Co., Burbank, Calif.

The Electromechanical Products Co,,
Warden Ave, Agincourt, Ontario,
Canada, was recently appointed the ex-
clusive manufacturer’s rep in Canada of
the Perkin Engineering Corp., El Se-
gundo, Calif., line of dc power supplies.

General Transistor Corp., Jamaica,
N.Y., has appointed two additional
manufacturer’s reps. Jack Geartner Co.,
Miami Beach, Fla., will cover all of Fla.
S. W. Goodman Co., Baltimore, Md., has
been assigned Southern N.J., Md., Del,,
Wash.,, D.C,, Eastern Pa., and Va.
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Radar Speed Meters

(Continued from page 123)

18- P

ring. Since both of these devices have
fairly low Q, it is to be expected that
this speed meter may be very sus-
ceptible to adjacent channel inter-
ference, particularly from the ama-
teur (and technician class amateur)
band ending at 2450 mc, just 5 mc
from the nominal frequency of the
speed meter. Pulse modulated signals
cause no difficulty as long as the
pulses are short and the power not
too high. In one test, for example, a
helical antenna of about 23 db gain
and a Hewlett-Packard 616A signal
generator were set up about 10 ft.
from the speed meter described
above. Effective radiated power was
about 200 milliwatts. With 10 usec
pulse modulation at 700 pps no dis-
cernible meter deflection was ob-
tained. The speed meter audio sys-
tern will not pass these short pulses
to an extent sufficient to affect op-
eration. Similarly, CW radiation, ex-
cept within 1 k¢ of the actual fre-
quency of the speed meter, has no
effect provided that it is not strong
enough to damage the crystal.

It is quite likely, however, that

ant VERT

INDEX-DRILLING HORIZONTRL

INDEXING TURNTABLES
OF EVERY DESCRIPTION

EISLER MAKES MANY TYPES OF AUTO-

OBITION INDEXING TURNTASLE
OUBELE END ORIVE
WHAST

MATIC EXHAUST MACHINES FOR MANY
PURPOSES. 24, 36 AND 48 HEADS. THIS
IS NOT A NEW DEVELOPMENT WITH EISLER.
THIS MACHINE HAS BEEN MADE BY US

FOR OVER 35 YEARS.

EISLER AUTOMATIC EXHAUST MACHINE 24 POSITICNS
FGR EVACUATING MERCURY SWITCHES

e 80.08 46T 16

(LT

W MACHINE No. 88-56-T
ALLIRLHINE No. 88-G6-

CHAS. EISLER JR. PRES.

amplitude or broad-pulse modulation SEND FOR for Guer 33 Yoars [ISI_ER [NGIN[[RING [:U, |Nc,
in the 2300-2450 mc amateur band CATALOG (L

would cause appreciable interference

770 So. 13th St., NEWARK 3, N. J.

if modulation frequency components
were below 1000 cps and r-f power
levels were 1 watt or more. Since
amateur and technician activity in
the 2300-2450 mc amateur band is be-
coming more widespread as new
tubes (such as the GL-6244) are de-
veloped, crystal control and in-
creased selectivity of radar speed
meters is certainly indicated if in-
terference problems are to be
avoided.

Reference Cc

w

1. The Atlantic City 1947 Radio Regulations (Part
5) allocate the band 2450-2700 Mc for “Fixed,
mobile, industrial, scientific and medical,” for
Region 2. FCC regulations provide for licensing
of speed measuring devices in the band 2450.
2500 mc, provided that harmful interfcrence
will not be caused to the fixed and mobile serv-
ices, and such devices must accept any harmful
interference from other services sharing the same
frequency band.

Cues for |
BROADCASTERS

(Continued from page 84)

ing introduced into the amplifier

room to...

more 0f ¢

« Analog Computers
+ Magnetic Tape Handling
« Digital Computers

« Radar and o .
Coun!ermeasur o We are located in Fairfax County of northern Virginia where
. Pa(ékzgg:l;!egéedm housing is rcasonable and plentiful—whether you desire
qui]

k)

AT MELPAR

More and more these days you hear top engincers talk about che
many growth opportunities at Melpar, With an increasing
number of significant electronic projects, an enlarged staff
and facilities, Melpar provides many opportunities for
professional growth and advancement. Our new laboratory

is an engineer’s dream come true; a building conceived

by and constructed for the ENGINEER — 265,000

sq. fr. of complete engincering facilities.

SR

Electronic

Mechanica!

There’'s

wrrently we :e_ek men
ith experience in one or
f the following:
Network Theory
Systems Evaluations
Microwave Technique

UHF, VHF, of
SHF Recelvers

a private home or an aparument. Although we are in a truly
suburban atmosphere, we are only 10 miles from the
natton’s capital with all its recreational and social
advantages. Here you and your family can grow in an
environment to maich your professional growth.

« Pulse C‘lrcuit_ry
« Microwave Filters
« Flight Simulators
» Servomechanisms
. Subminiatunzat}un
. EIectro—MechamcaI
Design )
« Small Mechanisms
« Quality Control and
Jest Engineers

Send resume to Technical Personnel Represcntotive,

melpar, inc.

(M)

when the unbalanced line is con-

nected. There is no measurable in-
crease in noise level in the over-all
transmission system when the limit-

A subsidiary of the Weninghonse Air Brake Co.

3000 Arlington Blvd., Dept. TT-25, Falls Church, Va.
11 Galen Street, Watertown, Mass. ¢+ 99 First St., Cambridge, Mass.

ing values are being monitored. |
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New!

Stepless
‘Spiralpot

LOWER PRICE

In response to many requests, G. M.
Giannini & Co., Inc. now ofters a new
LOWER PRICED model in the high
performance SPIRALPOT. Having the
same infinite resolution and noiseless
slide wire operation as the other
SPIRALPOT models, the new Model
85175A is available with a bushing
mount, sleeve bearings, and linearities
of £0.1% and =0.05%.

FEATURES:

MODEL w
an"? ;\‘#
Weight: .13 Lbs., Dia.
1.5% Resist. 2 ohms/360° to
250 ochms/360°,"3 &
10 turns standard.
Rated: 5 watts
per 10-turns.

MODEL
851714

/

1 to 10 turns Lineari- -
ties; +0.1% to 4-0.025%.
Resistances: 2 to 2500
ohms. BaH Bearing:
Synecro-

mount. OIHER

MODELS
AVAILABLE

11 to 40 turns.

Product of Electromechanical Division
EAST ORANGE, NEW JERSEY

for information write
G. M. GIANNINI & CO. INC,
PASADENA 1, CALIFORNIA
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Facsimile Transmitter
(Continued from page 63)

was formed in the principal focal
plane of L, However, it is a prop-
erty of such an optical system that
the size of image formed by L, is
independent of the distance between
L, and L, for any C in the focal
plane of L,. This condition was
maintained, so that the optical heads
formed a continuous image, at a
stationary point, of what they were
scanning. It remained to place an
aperture A at the image of L. and
put a phototube behind it to receive
the light in order to have a scanner.

Since the same phototube re-
ceived the light from each head in
turn, the circuit response was al-
ways constant. It was possible to
get the same amount of light from
each head by varying the aperture
stops of the three lenses L, until the
phototube responded equally to all
three. The remaining problem was
to align the three heads, and this
was done optically. Each head was
adjustable about two orthogonal
axes (Fig. 2). Adjustment of the
head about the X axis moved the
scanned point C up or down. Motion
of the prism mirror about axis Y
moved C forward or back along the
scanned line. Alignment of the three
heads was effected by stopping head
No. 1 against an index and observ-
ing the image appearing in aperture
A. Then head No. 2 was brought up
to the same index stop, and adjust-
ments were made about the X and
Y axes of the optical head until the
same image appeared in A. Then
head No. 3 was similarly adjusted.

Fig. 5: Rear of X-1x with cover remev-
ed, showing fine scan dis¢, ¢ondensing
lenses, mirror, and photomultiplier tube

Several difficulties were encoun-
tered. At higher speeds there was
considerable whip as the heads went
around the drive pulleys, and a
stabilizing tail R had to be added to
damp out head vibrations produced

last poge.

www americanradiohistorv com

by this whip. Also, a dead time oc-
curred between scans while the
head finishing its sweep blocked the
optical path to the next head, about.
3% of the sweep time.

The elemental area of copy
scanned, C, was .007 in. x 010 in. in
size. Such a small region is a suf-
ficiently close approximation to a
point that the collimation of light
produced by L, was very good. It
appears that the “throw” of light
from such a scanning head can be
extended to very long lengths.
Hence this method of scanning ap-
pears to be a practical basis for con-
tinuous facsimile scanners of high
definition for wvirtually any sweep
length, 60 in., for example.

Spiral-Slit Scanner

The method was not used for the
18.85 in. weather map scanner be-
cause the spiral and slit method
seemed better. The principal advan-
tages of the spiral over the belt were
mechanical stability and simplicity.
In addition, although the belt scan-
ner would have occupied a smaller
volume, it would not go in a 19 in.
relay rack. Had we been asked to
scan 36 in. wide maps instead of
18.85 in., however, we would prob-
ably have used the belt.

The spiral and slit scanning
method has been described else-
where?®. Briefly, the scanner is a
camera, except that the image falls
on a sweeping aperture instead of
film {(Fig. 4). The aperture is formed
by the intersection of a spiral slot
and a linear slit, forming a transpar-
ent parallelogram through which
light in the image can pass. This
transmitted light falls on the photo-
cathode of a multiplier phototube
and causes a voltage to be developed
across an output load resistor. This
voltage is inversely proportional to
the optical density of that part of
the scanner image covering the par-
allelogram aperture.

The spiral slot is in the shape of
the Archimedes spiral r = K8. When
this spiral is rotated uniformly about
its origin, its intersection with a
radial slit moves at constant veloc-
ity. This moving aperture performs
a stroke by stroke scan of optical
densities of the scanner image. The
copy being scanned is fed uniformly
so that each new moving aperture
stroke scans a new line of the
image.

In order to free the scanner from
jitter and also to minimize the ef-
fects of aperture irregularities, a 15-
turn fine spiral was used. (Disk A).
There were then 15 intersections
between the spiral and the slit,
forming 15 apertures which moved
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as the spiral disk twrned. The disk
was rotated at 15 times the scan
rate, so that each of the 15 aper-
tures moved at scan rate. Since only
one aperture could be used, a single
turn coarse spiral rotating dnce per
scan blocked 14 of the apertures and
passed light from only one.

" AUGAT |

Sub-miniature Tube Cradles
« HEAT DISSIPATION

®* CUSHION FROM SHOCK AND

VIBRATION

Protect the efficiency of your sub-miniature
tubes, resistors and capacitors in electronic
equipment with Augat Tube Cradles. These
mite-sized marvels reduce tube temperature
by conducting the heat and dissipating it
rapidly. Augat Tube Cradles hold tubes firm
and steady regardless of external shock and
vibration. Once your tubes are inserted in
the cradles, they stay put!

Augat Tube Cradles come in three types as
shown on the left and may be obtained in 1
cadmium plated spring steel; beryllium
copper, silver plated; or silver magnesium
nickel where heat dissipation is desired. The
base of cradles is convex shaped to provide
additional tension when cradle is fastened
ta chassis. Where additional conductivity is
required, shields are available in copper
silver plated with gold flash or in silver mag- l
nesium nickel material.

Fig. 6: X-1x response to gray scale
A: {above) Over half of scanned line

B: With modulater balanced on neutral step

Write for additional information and samples

AUGAT BROS. INC.

31 PERRY AVENUE ¢ ATTLEBORO, MASS.

’”D”S’ﬂ/ﬂ[ Before You Can
I o || Make a Reliable

PRINTED 0, ‘ e Electriec Connection

Jitter in such an arrangement fol- iy ] %
lowed from the fact that any angu- CIRCUIT i ] 1. The insulation must first be

lar perturbations of the rotating fine SOCKET removed.
scan disk per revolution results in : 2. ALL the insulation must be
a perturbation of the regularity of First socker designed iy removed.
the aperture’s linear motion. How- :’:f;g;::,{,gN 3 = : ' 3. The conductor must not be

nicked or reduced in di-
ameter,

ever, the perturbation of the linear

motion is reduced by a factor of 15

by virture of the ;pil'al’s 15 turns. Developing a method and equipment

This reduced the jitter to such an | |easy INSERTION® Bullet nose terminals provide for a specific high-quality, high

extent that we could not detect it at B Brecasyliosation, and imgrticn. ‘ speed stripping operation requires

all. From 0ther data on the magni- MECHANICAL ° Notches in terminals provide for full consideration of all the factors

tude of the disk shaft wow and flut- LOCK-IN . \Igiclil‘inn%t olgoizzkeé?thirbﬁ%ract?g:si:r- peculiar to that job. In most cases,

ter we estimate that the jitter pres- ¢  handling. standard  equipment {often  with

ent could easily have been less than | e . o adaptations) will do the job; in

H 3 oun erminals contact copper fol .

one part in 100,000. This d(?es not SOLDER e on entire circumference of chassis others, special methods must be

mean that the aperture velocity was JOINT - hole. developed.

constax.lt to one pn’z}rt in 10°, because RIGID o Will not deform in shipping or o alty i dvi

the spiral generation and centering TERMINALS ®  handling. ur specialty is studying your
. . . . _ 1 specific  applications and recom-

were n9t nearly this exact. What it . Opening between socket and chassis | d' - ) reca

means is that the time position locus provides for  good heat dissipation. | mencingan) (eticientfwireSstnipping

! e Available in and 9 pins; also thod.

of the motion of the aperture was / available with tube shield clip. ]

exactly 1epe't1t'|ve on successive S | e Ask for FREE 24-Page Book,

strokes to within one part in 105, omples and information

on request. *Reliable Electrical Connections™
INDUSTRIAL HARDWARE Rush Wire Stripper Division
The Eraser Co., Inc.

1068 S. Clinton S1., Syracuse 4, N. Y.

This is remarkable for such a simple
device.
After the successful operation of A
the multi-turn  spiral scanning M“”"f“d“""g CamP“”)" Inc.
(Continued on page 129) 109 PRENCE ST, NEW YORK 12, N.Y.
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€205

For clean
erasure of magnetic
tape and film. Bulk era-

sure of noise and program

material in a matter of
seconds. Accepted stand-
ard of industrial users.

Write for
Caralog 15-MB

DIVISION AEROVOX CORPORATION
1100 -CHESTNUT » BURBANK, CALIFORNIA

For product information, use inquiry card on

| Air Power Award

|

| Edward P. Schinman, (r) pres. of Bogue Electric,
receives N. J. Wing Air Power Trophy from
Gill Robb Wilson, pres. of Air Force Assoc.,
| for his contributions ta Air Power in U, §.

Signal Corps Drone
| Takes Aerial Photos

I A small camera-carrying drone,

| controlled by radio, has been added
to the weapons of combat aerial
photography by the U.S. Army Sig-
nal Corps.

| It can take either still photographs

| or motion pictures from a low alti-

| tude range of several hundred ft. up
to heights of more than four miles

| in the air. Tactical commanders can
be supplied with aerial surveillance
photographs in less than an hour’s
time. The drone can operate in any
area because it is jetted from a
launching catapult, eliminating the
need for an airfield.

| RCA TEX Circuits
Link Atlantic & Pacific

Atlantic and Pacific networks of
the Overseas Teleprinter Exchange
Service (TEX) of RCA Communi-
cations, Inc., have been linked
through operating terminals in New
York and San Francisco.

The newly consolidated facilities
| now reach more than 27,000 sub-
scribers in 20 countries in Europe,
Africa, and the Caribbean and Pa-
cific areas

GE Amends Supply System

The General Electric Co.’s Elec-
tronics Div. has inaugurated a new
manufacturer to distributor supply
system for speeding delivery of re-
placement parts to radio and TV
stations.

Plans call for the new distribution
channel to operate through a net-
work of distributors in each of the
Division’s 15 product-service dis-
1 tricts. Formerly suppliers of such
| equipment depended upon direct

factory to station delivery whenever
necessary. Distributors under the
new supply system will stock such
replacement items as transformers,
condensers, tubes, resistors, coils,
and special assemblies.

last page. TELE-TECH

www.americanradiohistorv.com

&

-

INDUSTRY, +

_ NEWS

Chris J. Witting, formerly pres. of the
Westinghouse Broadcasting Co., has
been appointed general manager of
consumer products for the Westing-
house Electric Corp.

Appointment of Donald C. Duncan as
general manager of the Berkeley Div.
of Beckman Instruments, Inc, Rich-
mond, Calif., has been announced.

Richard M. Osgood has been ap-
pointed Manager of Equipment Fabri-
cation at the new Waltham (Mass.)
Laboratories of Sylvania Electriec Prod-
ucts Inc.

RCA has announced the election of
Dr. Douglas H. Ewing as Vice-Pres,
RCA Laboratories; Charles P. Baxter
as Vice-Pres. and Gen. Mgr., RCA Vie-
tor TV Div.; and James M. Toney as
Vice-Pres. and Gen. Mgr.; RCA Victor
Radio and “Victorola” Div.

Harry A. Ehle and Jesse Marsten re-
spectively have been elected to the
posts of Executive Vice-President and
Senior Vice-President of the Inter-
national Resistance Company, Phila-
delphia, Pa.

Harry A. Ehle Jesse Marsten

Rear Admiral Russell S. Smith, USN
Ret., has been appointed as an Associate
Director of the Burroughs Corp. Re-
search Activity in Paoli, Pa.

John J. Kaul has been appointed
Sales Manager of the Terado Company,
St. Paul, Minn.

Norman C. Owen has been appointed
Vice-Pres. in Charge of Sales for CBS-
Columbia.

John H. Harris has been appointed
Vice-Pres. in Charge of Planning for
Brush Electronics Company, Cleveland,
Ohic. The company has also announced
the appointment of Wallace T. Gray as
General Works Mgr.

The appointment of Frank W. Guthrie
as Sales Manager for the tape recorder
div. of Magnecord, Inc., Chicago, Ill,
has been announced.

(Continued on page 130)
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Facsimile Transmitter ’
(Continued from page 127)

mechanism with a straight optical
path, it was necessary to fold the
system so that it could be mounted l
in a 19 in. relay rack. This was ac- |
complished by using three front sur-
face mirrors. It was necessary to
mount the copy itself 1% in. in front
of the rack panel so that the optical I
path could clear the inside panel
dimensions.

A feed roller in front of the rack l
panel face fed the copy, and the line
being scanned was brightly illumi- [
nated by two F-13T5/G 13-watt
fluorescent lamps. These lamps were
chosen because of their high effi-
ciency green phosphor (70 lumens/
watt) and their close spectral match
to the S5-9 response of the multiplier
phototube. Both the RCA 5819 and
the DuMont 6292 photomultipliers
were used successfully in the X-1x.
It was necessary to operate the
lamps on dc to avoid flicker, and
the polarities of the two lamps used
were reversed so that the cathode
dark spaces would not both be at
one end.

Tests were made for rf noise from
the fluorescent lamps. None was de-
tected in the 150 xc-25 mc range. We
concluded that fluorescent lamp

NEW REGULATED POWER SUPPLY

with 0.0029, Regulation
Model UHR-245

Krohn-Hite announces the new Model UHR-245
ULTRA-HIGH REGULATION POWER SUPPLY
which furnishes continuously variable voltage from
150 to 500 volts and delivers up to Y% ampere of DC
current with 0.002% load regulation and less than 100
microvolts of ripple over the entire operating range.
The internal impedance is less than 0.01 ohm for DC
and low frequencies and less than 0.05 ochm for
frequencies as high as 50 ke. Full rated maximum
current can be drawn with 100% duty cycle at any
output voltage and at any line voltage from 105 to
125 volts with a substantial safety factor. There are
two independent 6.3 volt AC 10 ampere outputs.

Price $375.00 f.0.b. factory.

Foy Further Details Write
KROHN-HITE INSTRUMENT CO.

Dept. T, 580 Massachusetts Ave., Cambridge 39, Mass.

noise is mostly due to transients as-
sociated with ac operation, which
accounted for our freedom from
noise using dc.

A reduced image of the illumi-
nated line of copy was formed in the
plane of the scanning spiral by an
£/4.5 113 mm enlarging lens used as
the objective. The spiral disk, shown
in Fig. 5, was made of Herculite
stressed glass. A coat of Kodalith
emulsion was coated on one side of
the disk, and a photographic copy
from a master spiral was made on
the Kodalith. A metal rim was used
on the disk to facilitate dynamic
balancing.

The width of the transmission re-
gion of the scanning spiral slot was
0.0017 in. and the width of the linear
slit was 0.002 in. At the intersection

of spiral and slit an aperture, sen-
sibly a rectangle, was formed. Both
spiral and slit were within the depth
of field of the image for a circle of
confusion small compared to the
image of the elemental scan area.
For a stroke length of 3% in. this
aperture resolved 2,000 elements.
Since the slope of the spiral-slit
intersection was very steep, a con-
siderable length of spiral moved past
the slit while the aperture moved a
distance equal to its own width. Thus
a small speck or other irregularity

(Continued on page 131) |
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/If’éh/./ 1956 EDITION

the biggest . . . most authoritative

ELECTRONIC
BUYING GUIDE

OFFICIAL REFERENCE SOURCE
Electronic supplies for re-
search and industry, Not just
listings—but complete descrip-
tions, specifications, illustra-
tions and prices,

DOLLAR-WISE PURCHASING
Over 100,000 items — 350
manufacturers in this industry-
wide MASTER catalog. Compare
specs and prices first — then
buy and save.

List $7 50

1456 pages . -,

© 100,000 items @ Complete descriptions $ 95
® Specifications—Prices ® 11,000 jllys- from parls
trations @ 350 mfrs. @ 8 x 117, 6 Ibs. disbributors

UNITED CATALOG PUBLISHERS, INC.
110 Lalayette St., New York 312

www americanradiohistorv com

HIGH FREQUENCY
TRANSISTORS

ni

L |
General Transistor Corp.,
95-18 Sutphin Blvd., Jamaica 35, N. Y., man-

I ufacturers of diffused P-N-P junction transistors,
| is now delivering their new high frequency

GT-760 series transistors.

This new series is designed for high frequency
operations as rf and IF amplifiers in broadcast
receivers, and as switches for high speed com-
puter application.

GT-760, GT-761, and GT-762 with respective
Alpha cut-off frequencies of 5 me¢, 10 me, and
20 m¢ are double sealed—encapsulated in
plastic and hermetically sealed in a can.

For full information write for Specification Bul-
letin GT-760,

For product information, use inquiry card on last page. 129
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® Low noise level

® Precision

® Stability

C%M/& 65X

MOLDED RESISTORS

RATING —1 watt.

TEMPERATURE GOEFFIGIENT—From approx.
+0.1%/°F for 5000 ohm values to ap-
prox. —0.2%/°F for 10 megohm values.

VOLTAGE COEFFICIENT—Rated at less than
0.02% /Volt.

UPPER TEMP. LIMIT--170°F for continuous
operation.

NOISE LEVEL ~Low noise leve! inherent,
but at extra cost we can test and guar
antee standard range resistors with “less
noise than corresponds to a resistance
change of 1 part in 1,000,000 for the com-
plete audio frequency range.”

VALUES
Standard Range — 1000 ohms to 9
megohms.
Extra High Value Range —Up to
10,000,000 megohms.

BULLETIN 54309 g
has full details. Send for a
copy. Attention Dept. QR

e

’

THE ' :
' CM& INDUSTRIAL DIVISION

- DENTAL MFG. (O, 1D EAST 40th ST,
| NEW YORK 16, N.Y;
- o e

o
western District Office + 1839 West Pico Blvd..
Los Angeles &, Calif,
130 For product information, use inquiry card on last page.
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TV Tower Elevator

Two passenger elevators which
glide up and down inside TV towers
are operated by a new inductive
elevator control developed by Union
Switch & Signal—Div. of Westing-
house Air Brake Co., Pittsburgh, Pa.

Closeup of TV tower eleva-
tor, showing control panel

In place of the usual 2-wire electric
circuit and related equipment, con-
trol is accomplished by means of
low-frequency carrier wave on a
single, 3-conductor cable. The Union
“TVL” system alsc contains com-
munication equipment that insures
constant voice contact between car
and tower base.

WATTMETER

New Goerz (Vienna) low power pre-
cision wattmeter has current ranges of
10 ma and 50 ma, and voltages of 150,
300, and 450 volts at a full scale ac-
curacy of O5%. Unit is particularly

well adapted to the measurement of
power consumption in relay coils, volt-
age coils, etc. Physics Research Lab-
oratories, Inc.,, 507 Hempstead Turn-
pike, West Hempstead, N. Y. TELE-
TECH & ELECTRONIC INDUSTRIES
(Ask for 1-20)

www.americanradiohistorv.com
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{Continued from page 128)

George W. Keown has been elected a
vice-president in charge of sales at
Tung-Sel Electric Inc.,, Newark, NJ.

Orville M. Dunning has been ap-
pointed Director of the Engineering
and Production Div. of Airborne In-
struments Laboratory, Mineola, N.Y.

George W, Keown

Orville M. Dunning

. F. Penfold has been appointed
General Sales Manager of the Rust In-
dustrial Company, Inc, Manchester,
N.H. Mr. Penfold will head up the com-
pany’s sales program from its N.Y.C.
office at 41 E. 42nd St.

Seymour D). Gurian has been ap-
pointed sales manager of the Engineer-
ing Products Div. of the Radio Recep-
tor Co., Inc., Brooklyn, N.Y.

Francis Migge has been named to the
newly-created post of Manager of
Manufacturing for Eitel-McCullough,
Inc., San Bruno, Calif.

Seymour D. Guricn Francis Migge

Verne G. Rydberg has been appointed
manager of industrial tube sales for
the Westinghouse Electronic Tube Div.
Clifton Potter was named manager of
the newly-organized commercial en-
gineering dept.

Howard T. Souther has been ap-
pointed to the newly-created position
of marketing director in the sales div.
of Electro-Voice, Inc., Buchanan, Mich.

TELE-TECH & ELECTRONIC INDUSTRIES * Janvary 1956
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STUMPED for a
TECHNICAL WRITING
SERVICE?

...that can lick

your cost problem?

s~ Check

CALDWELL-CLEMENTS
MANUALS CORP.

—complete service with engineer-
ing writers, design draftsmen,
retouchers, top-notch illustrators
and repro preparation facilities.

—Specialists in preparing instruc-
tion books and catalogs in ac-
cordance with Army, Navy and
Air Force specifications for all
types of military equipment,
particularly electronic.

Caldwell-Clements has gained a
national reputation for its out-
standing contributions to the tech-
nical publishing field in the past
twenty years.

Its technical facilities occupy over
7500 square feet of operating
space. It has security clearance
through secret for both facilities
and personnel. Complete and re-
ligble instruction book and cate-
loging services are provided to
nationally known organizations

such as:
WESTINGHOUSE, WESTERN
ELECTRIC, FEDERAL TELE-

PHONE & RADIO, FEDERAL
TELECOMMUNICATION LABS,
and many others.
FOR MORE COMPLETE
INFORMATION
WIRE OR PHONE

COLLECT TO
Stanley Gerstin, Gen. Mgr.

CALDWELL-CLEMENTS
MANUALS CORP.

480 Lexington Avenue,
New York 17
Plaza 9-7883
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Facsimile Transmitter
(Continued from page 129)

|0n the spiral which might instan-
taneously block the aperture created
a pulse from the phototube corre-
sponding to a much higher frequency
than the element frequency of the
scanner. A low pass filter eliminated
virtually all of these signals, so that
a spiral defect had to be large to be
observed.

Condenser lenses behind the scan-
ning disk collected the apertured
light and brought it onto the photo-
cathode of a multiplier phototube.
This was accomplished by using the
condenser to form an image of the
objective lens on the photocathode.
This reduced spot wobble on the
phototube to a residual minimum
| due to abberations of the condensers.

Signals generated by the X-1x
were transmitted to a standard
| TXC-1 weather map recorder.

Oscillograms

Fig. 6A shows the signal envelope

{ for the scanner output for a single
| sweep scanning left to right for a
ten step density wedge and a white

strip. The end of page region begins

at left as a full amplitude signal

(100% carrier modulation), then the

white edge of the test sheet, then

the density steps, a signal corre-

sponding to the black margin of the

test sheet, and finally a minimum

signal corresponding to a white sheet

for the rest of the scan.

Fig. 6B shows the signal envelope
for the same copy in the X-1x, but
with the modulator balanced on the
fifth step of the density wedge. The
“X” shape of steps shows the lin-
earity of modulation as well as the
linearity of density response. The
white copy at the right of the page

| is, of course, overbalanced when a
neutral gray is balanced as “white.”
In both figures the double balanced

{ ring modulator was adjusted for
zero balance for a phototube output
of 0.6 v. Dynode voltage was varied
to change the density of copy which
would produce 0.6 v output. In Fig.
6A the dynode voltage on the 5819
tube was 69 v per dynode stage, 185

' v cathode to first dynode, dynode
#9 grounded, and dynode #10 ren-
dered 0.6 v negative by charge col-
lection at maximum signal. This
circuit, which has a logarithmic re-
sponse to light, produces a response
linear with optical density. It has
been described by Hogan and Hes-
ter?.

The small irregularities observed
in Fig. 6A and Fig. 6B are due to
small imperfections present in the

(Continued on page 133)
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For product information, use inquiry card on lasl page.

SANDERS
MINICUBE
BLOWER

ruggedly
constructed
for use on aircraft
and guided
missiles

The Sanders Minicube Blower contains
both miniature blower and motor in a
rugged, 1”7 cube. A single package, it is de-
signed for use on aircraft and guided missiles
operating under severe environmental condi-
tions. It is operable over wide ranges of
vibration, acceleration and temperature, and
is suitable for many exacting applications.

The Sanders Minicube Blower can be used
to:

« Eliminate hot subminiature

equipment

spots In

« Prevent fogging of lens or viewing glasses

« Cool Klystrons and other electronic tubes
and devices

« Maintain uniform flow of air in restricted
space
SPECIFICATIONS
Speed: 22,000 RPM

Size: 1" x ¥ x 17
Weight: 1 oz,

Outpul: 3 cubic feet of
air/minute

Input: 400 cps, 4 watts

Voltage: Model 1: G volts
Model 2: 26 volts

For detailed specifications,
write Dept. TT-D

13


www.americanradiohistory.com

vse ROHN

ommunication
and
micro-wave

towers

featuring these
special advantages

C

® Self-Supporting from 50 feet
to GG feet or up to 200 feet to
300 feet when guyed!

® Hot-Dipped Galvanizing © |
Throughout — Finest Protec-
tive Coating. Also available in
weather-resistant double-coat
enamel.

® Easily and Quickly Erected.
Towers are in 10-foot sections;
two workmen can erect a 60-foot
tower in only two to four hours!

® Excellent Design and Work-
manship — both proven thor-
oughly through the test of time
— thousands of Rohn installa-
tions!

® Economically Priced — Saves
you money because you can buy
Just the right Rohn Tower to fill
your requirements.

® Variety of Rohn Sizes and
Models: No. 6 with 125" tri-
angular design for guyed heights
up to 120, 50’ self supporting;
No. 20 features 14" triangular
design for heights up to 160";
No. 30 has 18" triangular de-
sign for heavy duty use; the
No. 40 for extra heights up to
300 feet or for extraordinary
wind or antenna loading — self-
supporting to 66 feet!

GET COMPLETE INFORMATION,
PRICES AND CATALOG. WRITE,
PHONE OR WIRE FOR
NEAREST SOURCE OF SUPPLY

ROHN Representatives coast-to-coast

ROMN Manufacturing Co.

"Pioneer Manufacturers of TV and Com-
munication Towers of All Kinds.”

116 Limestone, Bellevue
Peoria, Hlinois

For product infermation, use inquiry card on

132

New Products

CAPACITORS
Newly designed Type JCSF vacuum

capacitors measure only 15 in. L. x |

135 in. D. Available in capacities of 25,
40, 80, 120 and 150 upfd at voltages of
7%, 10, and 15 kv peak. All-copper

construction makes possible current
ratings of 30 amperes rms which can
be doubled with the use of forced air
cooling. Small size, low inductance,
and negligible dissipation factor make
them extremely useful for operation at
the higher frequencies. Jermings Radio
Mig. Corp., P. O. Box 1278, San Jose,
Cal. TELE-TECH & ELECTRONIC IN-
DUSTRIES (Ask for 1-1)

' MAGNETIC AMPLIFIER

The PRD Type R6A5SM1 low-level
push-pull de magnetic amplifier ampli-
fies the output of low level devices such
as thermocouples, strain gauges, ther-
mistor bridges, photo tubes or ecrystal

' detectors so as to operate an insensi-

tive relay or meter. Self-contained,
unit requires no external rectifier. Pro-
vides push-pull de output for a rever-
sible polarity dec signal input. Power

gain: 60; low drift: lta. Gives 5 mw
output with a 300 mv input. Temp.
range: —55°C. to +85°C. Units can be
cascaded. Polvtechnic Researeh & De-
velopment Co. Inc., 202 Tillary St,
Brooklyn, N, Y. TELE-TECH & ELEC-

| TRONIC INDUSTRIES (Ask for 1-27)

last page.
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For new markets
—new customers

—sustained sales impact

Advertise in the
1956

ELECTRONIC
INDUSTRIES
DIRECTORY

to be published in the
JUNE 1956 ISSUE of

TELE-TECH

& Electronic Industries

| This is the most complete, accurate, up-to-date

directory in the electronic engineering field. It
serves the chief, design and other top-level
engineers who receive TELE-TECH regularly each
month, and have responsibility to specify and
purchase products. Over 4500 manufacturers
are listed, FREE.

FEATURES:

—— complete listing of electronic products.
— Up-To-Date list of manufacturers.

- Directory of electronic distributors.

| — Directory of representatives {*'Reps"}

— Extensive listing of trade names.

— Complete product

betieal.

finding index—alpha-

— Active Consulting Engineers.

— Engineering Sotieties in the industry.

And the exclusive

LOCALIZER INDEX

Paid listings to provide quick end direct con-
tact between buyer end seller—between the
purchaser and the manufacturer’s branch office.
Over 27,000 circulation

Let our representative
give you all the details

Caldwell-Clements, Inc.
480 Lexington Avenue,
New York 17, N.Y.

Plaza 9-7880

TELE-TECH & ELECTRONIC INDUSTRIES ° January 1956
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Lerco

electronic hardware
]

NOW ~ the name
to specify for
molded insulated terminals

Phenolic
Medamine

Albvd

T

Now you can select from three types of molded
insulation in the new Lerco line of insulated ter-
minals, including Phenolic, Melamine, and the new
Alkyd with fibre glass fillers. Select, too, from
standard or miniature sizes in this most complete

line, ready from stock for immediate delivery in |

eighteen different types. Standard Lerco insulated
terminals are silver plated and treated to prevent
tarnish. Other finishes available on request. All
bases and hardware cadmium plated. High mechan-
ical strength, outstanding arc and flame resistance,
and excellent dielectric constant are guaranteed.

ALWAYS CALL LERCO FOR

+ Diode clips « Terminals

¢ Terminal boards

¢ Taper pin terminals

¢ Stand-offs « Plug assemblies
* Inserts « Sockets

e Receptacles « Bushings

» Printed circuit hardware

. FREE CATALOG
e e .

501 Sowth Yarney Sirest

|
ELECTRONICS, Inc. *
Burbank, Calif. - ‘

Victoria 8-5556
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| Facsimile Transmitter

‘ (Continued from page 131)

spiral. In each case these are less
than one step of gray on the ten
step wedge. Noise was 40 db down.
At present additional scanners
’ based on the X-1x% are being fabri-
cated for the Weather Network.

REFERENCES

1. W. H. Bliss and C. J. Young. “Facsimile
Scanning by Cathode—Ray Tube,” RCA Review,

I Vol. XV, gp 275- 290 Sept. 1954,
2. ). V. L Hogan and G. M. wmps “A New
Continuous-Feed Facsimile Scanner,” Electricel
{"ngmccrmg, Vol. 73, No. 7, pp. 615-619, July

S
. J. V. L. Hogan. United States Patent 2,379,438.
Juiy 3, 1945,
C. J. Young, “Tape Facsimile: Historical and
‘ Descriptive Note,” Radis Facsimile, RCA

L

Tech. Press, pp 264-269, Oct. 1938.
, NOBsr 57253 Task 2, 14 Sept.

952.

Reporl 1200-6 AF30 (602)-403, October 1953.
J. V. L. Hogan and F. A, Heﬁler “A Facsim-
ile System Having Response Linear with Onptical
Density,” Conference Paper AIEE Winter
Meeting, 1952.

8. Development under BuShips Contract NOBsr-
57253, 16 Junc 1952.
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Report No, 2

B

“Hushed” Amplifier

(Continued from page 72)

voltage meter. An adjustable input-

amplified signals and amplified noise
to a sufficiently low level at which

‘ divider in this instrument reduces

| a germanium rectifier-diode oper-

ates strictly in its square law region,
A sensitive high-impedance DC
amplifier then converts the weak,
rectified signals from the diode into
meter-deflections on a square-law
dial, making readings of the ratio

| between a calibration signal and the

RMS noise voltage possible. The
noise voltage itself can then be de-
termined.

This instrument is equipped with
high pass and low pass filters which
make it possible to reduce the band
width from a maximum of 200 xc
down to a few xc.

However, for our actual narrow
band measurements, we did not use
this instrument. They were made
with the special equipment shown
in Fig. 9.

We built these two separate filter-
amplifiers. The lower one is a highly
stable 6 stage amplifier of the R/C-
tuned variety. It is designed for a
permanent center frequency of 1 xc.
Its band width is 223 cps. It was
carefully determined by plotting the
actual response curve and integrat-
ing it. With it, we were able to
determine, with better than 0.5 db

| accuracy, noise voltage, equivalent

noise resistance, and noise figure of

our hushed transistor amplifier at 1 '

K¢, under varying input conditions.
The upper part of Fig. 9 shows

our other filter-amplifier, having a |

heterodyne circuit. It has an effective

band width of 16 cps. It enables us to |

www americanradiohistorvy com

For product information, use inquiry card on last poge.

ONLY

®

GIVES YOU
*

CARDIOID
DYNAMIC
for TV and BC

OUTPERFORMS ALL OTHERS

Combines ruggedness of single

dynamic element with new acoustic
principle. Eliminates pick-up of
ambient noise, unwanted

reverberation and equipment rumble.
Uniformly smooth response 40 to 15,000
cps, laboratory controlled. Highest
front-to-back discrimination.

Virtually no proximity effect. Output
-—55 db. E-V Acoustalloy diaphragm.
Blast filter. Detachable clamp-on

swivel stand coupler. Weighs only

11 oz. T} " x 13". TV -

gray. 20’ cable. 50 ohms. !—._)%.::\\l_\‘
Readily changed to B

150 or 250 ohms. e

"

Model 666 Microphone. List$245

Model 366 Boom Mount. List $40
Model 300 Stand Coupler. List $10
Model 420 Desk Stond. List $20

Normal Trade Discount Applies
*E-V Pat. Pend.
Write for Catalog Ne. 120

g/ecm%ri'f@
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American “s01”
Series Microphones

Lightweight, rugged, easy to handle.. . .
true-to-life in fidelity of voice pickup.
The new Americag 501" Series pre-
sents a complete line of dynamic or
carbon hand microphones to improve
all types of voice communications.

The attractive styling is completely
functional . . . the gently curved case
fits easily into the hand: Positive opera-
tion under all conditions is provided
by a specially designed cantilever
switch. The case is made of die cast
aluminum to assure durability and
minimum weight.

There's a model for every need:
)

®* Moblle
Communlications

® Police

® Ship-to-Shore

® Alrcraft

* Amateur

To be heard and understood

.. .start with an American Mi-

crophone. Write for complete

details and specifications to-
day. Ask for Bulletin 501.

AMERICAN
microphone

company
370 South Fair Oaks Ave., Pasadena 1, Cal.

AN ELGIN NATIONAL WATCH
COMPANY AFFILIATE

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

“Hushed’ Amplifier

(Continued from page 133)

make spot noise voltage measure-
ments over a frequency range be-
tween 500 cps and 20 xc. The abso-
Iute accuracy of measurements made
with this amplifier is somewhat
poorer than the accuracy of the
other filter-amplifier or the MV-19A
noise voltmeter; but it is very useful
for quick determination, with ap-
proximately 1 db accuracy, of the
relative increase and decline of noise
voltage below and above 1 x¢. The
band width of this amplifier is 16
crs. Since heterodyning, in this par-
ticular amplifier, yields both the de-
sired frequency and its image, we
are actually measuring, simultane-

ously, noise voltages in two separate |

bands, each 8 cps wide. However,
since the centers of these bands are
only approximately 52 cps apart, the
interval is small enough to make
the difference between the desired
spot frequency measurement and the
actual measurement of the average
of two close spot measurements
negligible.

The already reported measure-
ments of input noise voltage at 1 xc

were converted by us into noise fig- 1

ure, as shown in Fig. 10. With our
hushed transistor, we reached an

optimum noise figure (F) of 1.8 db |

with a generator resistance in the
order of 500 ohms. The unhushed
transistor, on the other hand, showed
an optimum noise figure of 6 db at a
measuring point where generator
resistance was 150 ohms.

With matched generator resist-
ance, noise figure in hushed con-
dition was found to be 2.5 db; and
in unhushed condition, 9.5 db (7 db
higher). With a generator resistance
of 3.9K (or roughly 3% times larger
than transistor input impedance), we
found a noise figure of 5.5 db in
hushed and 13.5 db in unhushed con-
dition (an 8 db improvement due to
hushing).

As in the case of noise voltage,
we found again that the hushed
transistor, under certain conditions,
may have a noise figure which is
lower than can be predicted by pure
thermal noise considerations. The
dotted curve for Fypy, in Fig. 10 is
the calculated “Thermally Possible
Minimum Noise Figure”, varying
with generator resistance. We found
that in the hushed condition our
measured noise figure stayed con-
sistently at approximately 0.9 db be-
low the calculated minimum possible
noise figure, throughout the entire
section above 1.2K generator re-
sistance. In other words, whenever
generator resistance was higher than

www americanradiohicetorv com

NPN TRANSISTORS

New medium-power N-P-N {fused
junction germanium transistors are
characterized by high gain and low
noise figures. Low alpha-crowding
effect makes them suitable for such

B

\

\

applications as: computers, switching,
audio amplifiers, I-F amplifiers, R-F
amplifiers, and oscillators. Max. collec-
tor current, 100 ma; collector dissipa-
tion, 500 mw. For HA5001, HAS5002, and
HA5003 respectively, max. current
amplification (alpha) is 1.0, 0.965, and
0.99; max. collector-to-base voltage is
30v. 15v. and 20v.; collector cut-off cur-
rent is 5 na, 12 pa, and 10 ua. Hughes
Aireraft Co., Culver City, Calif. TELE-
TECH & ELECTRONIC INDUSTRIES
(Ask for 1-37)

Make
PROTOTYPE
PRINTED CIRCUITS

with
EAAF CONDUCTORS

Simply stick on any breadboard.

Aluminum foil with conducting type pres-
sure-sensitive adhesive, 32" x 0.0008”. Re-
sistance 0.2 ohms per lineal foot,

® Design circuits on flat, round, triangle
—any geometrical pattern that requires
imagineering.

® Can be punched, cut, pierced or siit.
® Solder component paris directly to the

foil.
Special Introductory Offer

EAAF processed Dead Soft Aluminum Foil |
Roll, 300 ft. One jar protective lacquer
and one jar aluminum flux, $3.95.

For sample order or further
information, write direct to

MODERN ADHESIVES &
ELECTRONICS, INC.

402 Garden Blvd., Garden City So.,
LIL,N Y.
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TELE-TECH ADVERTISERS — JANUARY, 1956

ADMIRAL CORP,
ALFORD MANUFACTURING CO. INC.
Agency—Engineered Advertising
ALLEN-BRADLEY CO.
Agency—Fensholt Advertising Agency Inc.
ALLIED RADIO ............coiiivnivarnunn
Agency—George Brodsky, Advertising, Inc.
AMERICAN ELITE, INC.
Agency—Manhattan Advertising
AMERICAN LAVA CORP.
Agency—Power & Condon. Adverhsing
AMERICAN MICROPHONE CO.
Agency—Waldie & Briggs Inc.
AMPERITE CO, INC, .................... oo
Ageacy—H. J. Gold Co.
ARNOLD ENGINEERING CO.
Agency—W. 5. Walker Advertising, Inc.
ARTOS ENGINEERING CO.
Agency—Cramer-Krasselt Co.
ATLAS SOUND CORP.
Agency—Krate-Bosch Associates, Inc.
AUDIO DEVICES, INC.

Agency—Marsteller, Rickard, Gebhardt & Reed,

AUGAT BROTHERS INC.
Agency—Knight and Gilbert Inc.

BELL TELEPHONE LABORATORIES ...........
Agency—N. W. Ayer & Son, Inc.

BENDIX RED BANK DIVISION OF
BENDIX AVIATION CORP.
Agency—MacManus, John & Adams, Inc.

BENDIX SCINTILLA DIV. OF BENDIX
AVIATION CORP. ..................... .-
Agency—MocManus, John & Adams, Inc.

BERNDT-BACH, INC.
Agency—aAbbo!r Kimbali Co. of Calif., Inc.

BOONTON ELECTRONICS CORP. ............
Agency-—Paul M. Healy Advertising Service

BURNELL & €O, INC.
Agency—Mohr Associates, Inc.

BUSSMANN MANUFACTURING CO.

CALDWELL-CLEMENTS, INC. .......... . 102,
CALDWELL-CLEMENTS MANUALS CORP. .....
CHICAGO TELEPHONE SUPPLY CORP. ........
Agency—Burton Browne Advertising
CINCH MANUFACTURING CORP,
Agency—Campbell & Ascociotes
CINEMA ENGINEERING CO. ......... vocoane
Agency—R. L. Pawer
CLEVELAND CONTAINER CO.
Agency—Nesbitt Service Co.
COLUMBIAN CARBCN CO. .................
Agency—Samuel Croot Co., Inc.
CONRAC, INC.
Agency—Leech Advertising Co,
CORNELL-DUBILIER ELECTRIC CORP,
Agency—Friend-Reiss Advertising
CORNING GLASS WORKS ...................
Agency—Charles L. Rumrill & Co., Inc.

DUMONT LABORATORIES INC., ALLEN B, .. ..
Agency—Austin C. Lescorboura & Staff

EISLER ENGINEERING CO., INC.
Agency—Powerad Co.
EITEL-McCULLOUGH, INC. |
Agency—Conner_ lackson, Wolker, McCIura
ELECTRA MANUFACTURING CO.
Agency—Valentine. Radford, Advertising
ELECTRO-MOTIVE MANUFACTURING CO. ...
Agency—Cory Snow Inc.
ELECTRO-VOICE ...........
Agency—Henry H. Teplitz Advemnng Agency
ERASER CO., INC., RUSH WIRE
STRIPPER DIV. .............
Agency—Richards & Webb Inc.

FAIRCHILD CAMERA & INSTRUMENT CORP. ..
Agency—G. M. Basferd Co

FEDERAL TELEPHONE & RADIO CO.
Agency—J. M. Mathes, Inc.

FREED TRANSFORMER CO. INC. ............
Agency—Franklin Advertising Agency

FUSITE CORP., . ..............
Agency—Perry-Brown Im:.
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95
Inc.

127

122
106
14

m

28

19
. 133

127

49
91

136

GABRIEL ELECTRONICS DIV., THE GABRIEL CO. 108
Agency—Engineered Advertising

GATES RADIO CO. ............co00unnen ooo 7]
Agency—Bartz Advertising Agency

GENERAL ELECTRIC CQ. ................... m
Agency—Deutsch & Sheo Advertising

GENERAL ELECTRIC CO. .................. . 93
Agency-—Maxon, lncorporated

GENERAL PRECISION EQUIPMENT CORP. .... 4, 5
Agency—Geer, DuBois & Co., Inc.

GENERAL RADIO CO. ..............0ouun.. 25
Agency—K. E. Morang Co.

GENERAL TRANSISTOR CORP. .............. 129
Agency—A. D. Adoms Advertising

GIANNINI & CO, INC., G. M, ... ........... 126

Agency—Western Advertising Agency, Inc.

GOOD-ALL ELECTRIC MANUFACTURING €O. .. 29
Agency—Ed M. Hunter & Co.

HERMETIC SEAL PRODUCTS CO. ............ 14
Agency—Art Copy Advertising Agency
HUGHES AIRCRAFT CO. . ................... n

Agency—Foote, Cone & Belding

HUGHES RESEARCH & DEVELOPMENT LABS. 10, 117
Agency—Foote, Cone & Belding

HYCON EASTERN, INC. . .................. 17
Agency—Louis K. Frank Co.

INDIANA STEEL PRODUCTS CO. ............ 15
Agency—Fensholt Advertising Agency Inc.

INDUSTRIAL HARDWARE MFG. CO., INC. .... 127
Agency—Bergmon Advertising Agency, Inc.

INSTITUTE OF RADIO ENGINEERS .......... 105

Agency—McCarty Co. Advertising Inc.
INTERNATIONAL ELECTRONIC RESEARCH CORP. 1
Agency—Joycroft Co., Advertising

INTERNATIONAL RECTIFIER CORP. .......... 20
Agency—Weslern Advertising Agency, Inc.

JFD ELECTRONICS CORP. .................. 8
Agency—DeIphi Adver?ising, Inc.
JOHNSON CC., E. F. ................ 12

Agency—FlreﬂOM Goodmon Adv. Agency, Inc

JONES DIV., HOWARD B., CINCH MFG. CORP. 119
Agency—Symonds, MocKenzie & Co. Inc.

KENNEDY & CO., D. S, ................ ... 50
Agency—Larcom Rondoll Advemsmg

KESTER SOLDER CO. .....,...... [T OU 37
Agency—Paul ), Steflen Co

KRCHN-HITE INSTRUMENT CO, ............. 129

Agency—Bresnick Co., Inc.

LERCO ELECTRONICS, INC. ......... 000G0000 UL
Agency—Larson-Whittington Assoc., Inc.

LOCKHEED AIRCRAFT CORP. ............... 97
Agency—Hal Stebbins Inc.

LOCKHEED MISSILE SYSTEMS DIV, ......... 30
Agency—Hal Stebbins Inc.

MALLORY & CO., INC., P. R, .......... e 35
Agency—Aitkin-Kynett Co.

MCALISTER, INC., J. G. ....... teeeeen. 45
Agency—Tilds & Cantz Adverhsmg

MELPAR, INC. ............ ivvuvrnnnnnnen. 125

Agency—Equity Adverlising ‘Agency

MICROTRAN DIV, OF CREST LABS., INC. ,.. 48
Agency—Einhorn Stern, lIac.

MIDLAND MANUFACTURING CO., INC. .... 27
Agency—R. 1. Potts, Calkins & Holden, Inc.

MODERN ADHESIVES & ELECTRONICS INC. ,,, 134

NATIONAL FABRICATED PRODUCTS ......... 41
Agency—Sander Rodkin Adv. Agency, Lid.

NJE CORPORATION _................., Cover 3
Agency—Art-Copy Advertising Agency

CHMITE MANUFACTURING CO. ............ ©
Agency—Fensholt Advertising Agency Inc.

ONAN & SCONS, INC., D, W, ... ........... 172
Agency—Graves & Associates, Inc.
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PANORAMIC RADIO PRODUCTS, INC. ........ 104
Agency—Harold Marshall Advertising Co., Inc.

PHILCO CORP., GOVERNMENT & INDUSTRIAL

[R5 56000000600 ae 08800600000 0600 00DDGE
Agency—Hutchins Advertising Ca. lac.
PLASTIC CAPACITORS, INC. ................ mne
Agency—Sander Rodkin Adv. Agency, Lid.
POLARAD ELECTRONICS CORP. ............. n

Agency—Howard A. Harkavy, Inc.
POLYTECHNIC RESEARCH & DEV. CO., INC, .. 42
Agency—Gearge Homer Marlin Associales

PYRAMID ELECTRIC CO. .. ................ 40
Agency—Burton Browne Advertising

RADIO CONDENSER CO. ................... 38
Agency—Horry P. Bridge Co.

RADIO CORP. OF AMERICA ..... 98, 99, Cover 4
Agency—Al Paul Lefton Co., Inc.

RADIO MATERIALS CORP. .............. Cover 2
Agency—Turner Advertising Co.

RADIO RECEPTOR CO., INC. ............... 18
Agency—Walter J. Zimmerman Assocmtes

RAYTHEON MANUFACTURING CO. ...... 86, 11
Agency—Donahue & Coe, lnc.

REEVES EQUIPMENT CORP. ................ 121

RESINITE CORP., DIV. OF PRECISION PAPER
b 71:7 3 ol o J ceeieeees 119
Agency—Symonds, MocKenzie & Co. Inc.

ROHN MANUFACTURING CC. . .............. 132

Agency—Jackson, Haerr, Peterson & Holl, Inc

SANDERS ASSOCIATES INC. ................ 13
Agency—Henry A, Loudon, Advertising, Inc

SHALLCROSS MANUFACTURING CO. ........ 115.
Agency—Harry P. Bridge Co.

SHURE BROTHERS, INC. ............ve.one 6
Agency—Stral Advertising Co.

SPRAGUE ELECTRIC CO., ...... 0500D00TGDg 00 52
Agency—Harry P. Bridge Co.

SPRAGUE ELECTRIC CO. .............. eee.. 12
Agency—Stuart Sande Advertising

STACKPOLE CARBON €O, ..........c.ooune. 32
Agency—Harry P. Bridge Co.

STAINLESS, INC, ............ .00t vevee... BS

SYLVANIA ELECTRIC PRODUCTS, INC. ........ 83
Agency ). Walter Thempson Co,

SYNTRONIC INSTRUMENTS, INC. ........... ns
Agency—Burton Browne Advertising

TELEFUNKEN ........
Agency—Manhattan Advermmg

TEXAS INSTRUMENTS INCORPORATED ....... B7
Agency—Don L. Baxter, Inc.

TEINNERMAN PRODUCTS, INC. ..... D0oG 000 0a 3
Agency—Meldrum & Fewsmith, Inc.

TRANSRADIO LTD. ......ccovunnnvse DOo 0000 s
Agency—Reynell & Son Lid.

TRUSCON STEEL DIV, REPUBLIC STEEL ...... 3é6.
Agency—Meldrum & Fewsmith, Inc.

TUNG-SOL ELECTRIC INC. ........ D0o0a5a080 51
Agency—E. M. Freystadt Assoc.. Inc.

UNITED CATALOG PUBLISHERS, INC. ........ 129
Agency—Doniel DeKoven

WATERMAN PRODUCTS CO., INC, .......... 100"
Agency—Abner ). Gelula & Assoc., Tnc.

WELCH SCIENTIFIC CO., W. M. ........ ceee 116

Agency—H. A, Hooker Advertising Agency, Inc.

WHITE DENTAL MFG, CO., S, 5., INDUSTRIAL
DIVISION ......ccvvivieinroeera .. 130, 136,
Agency—Peterson & Kempner, Inc.

WICKES ENGINEERING & CONSTRUCTION CO. 119

While every precaution is taken to insure accuracy,
we cannot guarantee against the passiility of an
o¢casional change or omission in the preparation
of this index.
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Application’of the newest developments
in materials ‘and methods. plus exten-
give Tasearch. have made possible the
design of highest quality units. Freed
pulse transformers feature stability and
reliability/.combined with smaller size.
Cur. plastic . molded or encapsulated
units'are designed tc meet specification
MIL-T-27A. Grade U units can be sup-
plied on request. i i

Our -stock line has been modified to
include transformers that. kit specifica-
tiong ‘most’ commonly used in industry,
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Above curyos are representative of
filters  miade . for aircraft oquipment
manufacturers. - leaturing  very. stesp
skirt? response and high irequency.
All. filtere’ are hermetically sealed in
metal cases. '
A laxge variety of standard filters are
avallable from stock for immediate de-
liva'ry._ .

Send-for complete Transformer and \
\\Loborofory' Test Instrument Catologs. /

For information or censultatien with
our engineering staff, write to:

FREED TRANSFORMER C0., INC.

1726 Weirfield Street
Brooklyn (Ridgewood) 27, N
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For product information, use inquiry cord on last page.

| “Hushed” Amplifier

(Continued from page 134)

the 1.2K measured input impedance
of the hushed transistor, measured
noise figure was found to be sub-
stantially lower than the “Minimum
Possible Thermal Noise Figure.”

Since these measurements were
made with better than 05 db ac-
curacy, and since they are consist-
ently reproducible, it seems worth-
while to investigate the reasons why
noise figure, in a hushed transistor,
can be lower than the theoretically
possible minimum noise figure, based
on thermal considerations.

We are accustomed to reports of
rather high noise figures in transis-
tors in comparison with vacuum
tubes. If we forget, for a moment,
that we now have the hushed tran-
sistor which bridges the gap between
customary low noise figure vacuum
tube performance and customary
high noise figure transistor perform-
ance, it is worthwhile to investigate
whether it is really fair to the tran-
sistor in general to evaluate its
quality by the same figure of merit,
called “noise figure”, by which we
evaluate vacuum tubes.

In the upper left corner of Fig. 11
we see the input circuit of a vacuum
tube amplifier and below it the input
circuit of a transistor amplifier. The
vacuum tube, particularly if it is a
pentode, offers a nearly infinite in-
put resistance to .its load. Actual
impedance matching is quite rare,
unless the tube is cathode-fed. The
unavoidable grid leak resistor, as far

| as noise figure measurements are

concerned, can very well be incor-
porated or considered part of the

1 | generator circuit, or can be forgotten

altogether.

The transistor amplifier finds itself
in an unfavorable competing position
with the tube. While its bias cir-
cuits (not shown) could also be in-
corporated in, or be made to form

| part of, the signal source, it has its

own unavoidable low input imped-
ance. This impedance, whether static
or dynamic, is a thermal noise
source which, in contrast to the
vacuum tube, can often not be
shunted by a very much lower signal
source impedance.

How does this difference between
the input circuitry of the vacuum
tube and the one of the transistor
affect noise figure? On the right side
of Fig. 11 we have an amplifier
having a measured input impedance
R;. Connected in parallel with it a

i generator resistance Rg;. Each of |

these resistances has, in series with
itself, its thermal noise generator
€pr and €.

(To be concluded next month)
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Industry’s

g

newest
method

for...
HARD, BRITTLE MATERIAL
—SURFACE FILM REMOVAL

Harnessing the cutting action of an
extremely fine, ultra high speed gas
propelled stream of abrasives, the
S.S.WHITE INDUSTRIAL
“AIRBRASIVE” UNIT provides a
practical way to cut, shape and
abrade hard, brittle materials and
to slice through extremely thin sur-
face coatings.

It’s ideal for controlled removal of
minute amounts of material such as
trimming resistance elements on
printed circuits—cutting helical
bands on deposited carbon resistors
— or shaping delicate crystals.

BULLETIN 3411 has details. :
Write for a copy.

S.S.WHITE INDUSTRIAL DIVISION
Dept. OB, 10 East 40th St., N. Y. C. 16, N. Y.

western Office:
1839 west Pico Bivd., Los Angeles 6, Calif.

INDUSTRIAL
“AIRBRASIVE” UNIT

TELE-TECH & ELECTRONIC INDUSTRIES = January 1956
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bo vou wanr MOre information?

... ABOUT

Use the convenient postage-free cards below
to get information on. products listed here and
cn next page-—oll advertised in this issue. The

extra card is for the yse of pass-on readers

PRODUCTS ADVERTISED IN

TELE-TECH

& Electronic Industries

4el1
402
408
404
408
ass
407
408

410
411
412
413
414
415
416

417
118
419
420
421
422
423
424
425
4126

Only one simple form to fill out

Admiral Corp.—FEngine¢ering personnal

Alord Manufactaring Co. Ine.—VHF TV  transmitting antenna
Allen-Bradley Co.—Variable resistors

Allied Radlo—El¢ctron tubea

American Elite, Ine.—~Microphones

Ameriean Lava Corp.—Hermetic terminals

American Microphone-Co.~~Hand microphones

Amperite Co. Inc..—Relays ‘and ballast regulators

Arnold Engineering Co.-~Magnetic materials

Artos Engineering Co.—Automatic wire stripper

Atias Sound Corp.—Broadcast studio equipment

Audio Devices, Inc.—Magnetic rrcording tape

Augat Brothers Inc.—Tube cradles

Bell Telephone Laboratories—Telephone system

Bendix Red Bank Dlv. of Bendix Aviatlon Corp.—~Twin tricde

Bendix Scintills Div. of Bendix Aviation Corp.—Electrieal eon-
nectors

Berndi-Bach, Ine.~—~Sound on film equipment
Boonton Electronics Corp.—~Laborstory instruments
Barnell & Co. Inc.—Telemetering filters

Bussmann Manufacturing Co.—Fuses

Chicage Telephone Snpply Corp.—Variable resistors
Cinch Manufacturing Corp.—Connectors

Cinema Engineering Co.—Tape and film degaussers
Cleveland Container Co.—Phenolic tubing
Columbian Carbon Co.—Ferrites

Conrae, Ine,~TV monitor

427
428
419
430
431
432
(} 1)

434
436
436
437
438
439
440
441
442
4“3
444
445
446
447
448
449

450
451
451
453
454

Cornell-Dubfilier Blectric Cerp,—Capacitors

Corning Glass Works—Iow power resisters

DuMont Laberatories Tné., Alfen B.—Techniesl products
Elsler Engineering Co., Ine.~~Indexing Surntables’
Eitel-McCulloagh, Tie~Klystrons

Electra Manufacturing Co.—-qurbo:l reaistors
Eloctro-Motive Masufactaring Co., Inc.—Capacitors
Elsetre-Volee—Microphones

Eraser Ce,, Inc., Rush Wire Stripper Div.—~Wire strippers
Fairchild Camers & Instrument Cerp.—Precislon. potentiometers
Federal Telephone & Raglp Co.—Miniature coaxial eable

Freed Tranaformer Co. Inc.—R-F filters

Fuaits Corp.—Hermetic terminals

Gabriel Electronics Div., The Gabriel Co—~Microwave Antennas
Gates Radio Co.—Transcription equipment

General. Electric. Co.~HV rectifler tube

General Electrie Co.-~Engineering personnel

General Precislon Equipment Corp.—-FEleetronie equipment
Genersl Radie Ce.—Stroboscoble tachometsr

General Transistor Corp.—Transistors

Gianninl & Co. Ine., G. M.—Precision potentiometors

Good-AHl Electric Manufacturing Co.—CgpacHors

Hermetic Seal Products Ca.~Relay beaders

Hughes Aircrsft Co.—Silicon Diodes

Hycon Eastern, Ine.—Communication systems

Indiana Steel Products Co~—Permanent Magnets
Indugtrial Hardware Mfg. Co., inc—Printed eircuit sockets
Institnte of Radio Enginsers—IRE Show

International Electronie Ressarch Corp.—Tube shields

Listings continued on next page

-

Write In boxes the code mumbers of products for which
You want information. See fist ubove und on nex?! poge.

Your company ....

L R I A NI S Y

Cempany address ................

66 ss 06 aann0sesa LA LI A A N N R N

L R I R N R Y R

Your title .............

LRI R B R A S

TELE-TECH—JANUARY 1956

CALDWELL-CLEMENTS, INC., 430 Lexinglen Avenss, Mow Vork 17

WWW ameri

o o e o e e o e S R e ER S e e e e on T

INQUIRY CARD Net goed atter March 3, 1956

Write In bexes the cede nwmbers of preducts for whidh
you want Information. See Iist abeve end en next page.

Your compawy

L R N N R I S S O

Yowr name
Your title
TELE-TECH—JANUARY 1956

CALDWELL-CLEMENTS, INC., 480 Lagiagiens Avemwe, New Yosk 17

® P9 49 5% 05 088008000000 0B8000000000sasE

L R L I A I R R TN S A

~anradiohistory com


www.americanradiohistory.com

Use the cards below to get it

TELE-TECH

t Electronic Industries

quickly through . . .

Listings continued from preceding page

456
457
458
489
(11
(151
462
463
464
465
468
467
468
469
476
471
472
473
4
475
476
477
478
479
480
481
482
482A
483
484

485
485A

486

International Reetifier Corp.—Rectifiers

JFD Rlectronics Corp.—Variable Piston Capacitors
Johngon Co., B. F.—Variable Alr capacitors

Jones Div., Howard B., Cinch Mfg. Corp.—~Terminal strips
EKennedy & Co., D. 8.—Antennas

Kester Solder Co.—Solder-

Krohn-Hite Instrument Co.—~~Power supply

Lerco Electronies, ,Ing.—-—Te_rmin.h

Lockheed Alreraft Corp.—Engineerin® personnel

Lockheed Missile Systems Div.—Engineering personnel
Mallory & Co., Ine,, P. R—Vibrators

MeAlister, Inc., 5. G.—Studio lighting equipment

Melpar, Inc.—Engineering personnel -

Microtran Div. of Crest Labs., Inc.—Miriature transformera
Midland Manufacturing Co., Inc.—Crystals

National Fabricated Produets—Phenolic products

NJE Corporation—HYV power supplies

Ohmite Manufacturing Co.—Resistors

Onan & Soms, Inc., D. W.—Power plants

Panoramic Radio Products, Inc.—~Lab instruments

Philco Corp., Gov't & Industrial Div.—Color TV Iab equipment
Plastic Capacitors. Ine.—HV capacitors

Polarad Electronics Corp.—Microwave test equipment
Polytechnle Research & Development Co., Ine.—~Frequency meters
Pyramid Electric Co.—Subminiature capsacitors

Radio Condenser Co.—VHE tuners

Radio Corp. of America—6 DT6 detector-pentode

Radio Corp. of Ameriea—50kw AM transmitter

Radic Materlals Corp.—Disk capacitors

Radio Receptor Co., Inc.—~Selenium rectifiers

Raytheon Manufacturing Co.—Microwave link

Raytheon Manufacturing Co.—Microwave tubes
Modern Adhesives & Electronics, Inc.—Prototype printed circuits

Roesves Equipment Corp.—Feedback cutter system

DON'T DELAY=—MAIL CARD TODAY

487 = Resinite Corp., Div. Precision -‘Paper Tube Co.—Coil Forms
488 Rohn Manufacturing Co.—Microwave towers

489 Sanders Associates Ine.—~Miniatare blower

499  Shalleress Manufacturing Co.—Decade resistances

491 Shure Brothers, Ine,—~Unidirectional mierophones

492,  Spragus Electric Co.—Paper capacitors

493 Sprague Klectrle Co.—Wire: wound resistors

494 Stackpols Carbon Co.—Ceramic magnets

495 Stainless, Inc.-——Antennas

498 Sylvania Electric Products Ine——Microwave tubes

497 Syntronic Instruments, Ine.—Yokes

4%8 Texas Instruments Ine.—Transistors and diodes

499 Tinnerman Products, Inc.—3peed nuts, fasteners

500 Transradio Ltd.—Coaxial cable

501 Truscon Steel Diy. Republic Steel—Broadcast towers

502 Tung-Sol Electric Ine.~Transistors

508 United Catalog Publishers, Inc.—Electronic buying guide
504 Waterman Products Co., Ine.—CR tube

506 Welch Bcientific Co., W. M.—Vacuum pump

506 White Dental Mfg. Co., 8. 8.—Molded resistors

567 - White Dental Mfg. Co., 8. S.—Abrasive unit

508 Wickes Engineering & Conatruction Co.—Phase display equipment

FACILITATING INQUIRIES THROUGH READER SERVICE

Many of the advertisements in this Issue of TELE-TECH contain date
on the latesi developments in thelr respective flelds or dato on the
newesi features of a porticular product,

Although the facts are presented concisely In the advertisements,
much odditional Infermation is ovallable to you on request., I3 is
offared by the manufacturers, all of whom invite your Inquirles.

Hence TELE-TECH publishes these reader service cards soch menth to
moke your task us easy as possible,

Whether you are interested In only one or many of the products ad-
vertised, a single card will probably meet all of your reguirements.
The extia card is furnished so that when the magaiine Is routed to
others in your organization, or referred to by others, they too will
have an oppertunity to use this simple system of getting Information.
In processing the many requests before they are forwarded to the
manufocturers, TELE.TECH has a fast, ingenious method which protects
the confidential nature of the requests at all times.

NOT GOOD AFTER MARCH 1, 1936

— — - e i -“:l-
|
FIRST CLASS :
PERMIT Ne. 22773
Sec. 34.9, P.LAR)
NIW YORK, N.Y.
o |
USINESS REPLY CARD| =
B POSTAGE STAMP NECESIARY IF MAILED IN UMITED STATES 1
——
POSTAGE WILL BE PAID BY — |
— ]
TELE-TECH ——
& FLECTRONIC INDUSTRIES — %
480 LEXINGTON AVENUE =
NEW YORK 17, N. Y. ——
Idwell-Clements, Inc. —— |
WWW.HmFN’%ﬁ

MRST CLASS

PERMIT Ne. 22273
Sec. 349, P.LAR}

NEW YORK, N.Y.

BUSINESS REPLY CARD

NO POSTAGE STAMP NECESSAZY IF MAILED IN UNITID STATES
POSTAGE WILL BE PAID BY

TELE-TECH

& SLICTRONIC INDUSTRIES
480 LEXINGTON AVENUE

NEW YORK 17, N. Y.
Caldwell-Clemeonts, Inc.
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frOM: THE ENGINEERING gTAFF AT NJE
10: ENGINEERS INTERESTED 1IN HIGH VOLTAGE

SUBJECT: What is Mature l}eeig_r_l ?

Qur ng-line" i . sm-Voltage POWET
ies are & of mature designe.

e 23 stock models plankel 95% of all applications.
® They are completely safe.
@® They protect themselves against abuse and/for mishap.

@ Thev are very flexible~—reversib1e polarity,
triple—range metering, 100% voltage control,
wide-range trip-out adjustment.

They are€ compact anc relatively light. They mount 1in
rack oT cabinet. They make & striking appearance.

ple, 1ogica1 design uses the same

the sameé components, the samé techniques
over an again. This means purchasing and
mass—production 5avings, which are reflected in
our prices-

As we have said pvefore, with the introduction of our H-1line,

HIGH VOLTAGE cOMES OF AGE!

Assembly of H-line
conlrol panels. All
23 slock models use
the same chassis
and circutl.

Fer our «

1 omplete
line of glectronic
power supplies

electronics{g}

BUYERS’ GUIDE

WWW i i
americanradiohistorv.com


www.americanradiohistory.com

{EW RCA FM-DETECTOR
"'UBE-AND-CIRCUIT
*OR TV SOUND SYSTEMS...

The new RCA-6DT6 sharp-cutoft pentode and
new FM-detector circuit make possible an improved

TV-intercarrier sound system featuring excellentsignal
sensitivity, AM rejection, and quieting action—with
a minimum of circuit components. Functioning as a
limiter, detector, and audio amplifier in this new
circuit. the RCA-6DT6—a low-cost tube. of con-
ventional design—offers new cost economies to
TV-set manufacturers.

For data on the RCA-6DT6. its series-heater string
equivalent. RCA-3DT6. and the new RCA FM-

TUBE DIVISION

Dertector Circuit, call your RCA Field Representa.
tive. Or write RCA, Commercial Engineering,
Section A-50-Q, Harrison, N. J.

EAST....... HUmboldt 5-3900
744 Broad Street
Newark 1, N. J.

MIDWEST. . WHitehall -2900
Suite 1181, Merchandise Mart Plaza
Chicago 54. .

WEST. . . ... RAymond 3-8361
6355 East Washingron Blvd.
Los Angeles 22, Calif.

RADIO CORPORATION of AMERICA

MARRISON, N. J.
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