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High Volt DISCA
C-ÓOO

20-KV

DISCAP 
CERAMIC 

CAPACITORS

20 KV—500 mmfd with No 16 wire leads. Lead lengths 
optional.

A New Development from the 
RMC Technical Ceramic Laboratories

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

POWER FACTOR AT 1000 CPS 1% MAX.
LEAKAGE RESISTANCE Guaranteed greater than 50,000 Megohms
LEAKAGE RESISTANCE AFTER HUMIDITY: 5000 Megohms

* 7s” across flats. 
KV—N-1500—10 to 50 mmfd 
KV—1200 K-50 to 250 mmfd 
KV—4500 K-250 to 1000 mmfd

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.
DISTRIBUTORS: Contact Jobbers Sales Co., 146 Broadway, Paterson 1, N. J,

1 ” x 7s" across flats
20 KV —500 mmfd with standurd and special terminals,

Vacuum Cast DISCAPS answer the demand for a de­
pendable ceramic capacitor for high voltage applications.

The RMC Vacuum Cast process removes all air and 
gases to form a hermetically sealed casing in perfect 
contact with dielectric and terminals. The possibility of 
cr icks or fissures in the casing is eliminated

The exclusive casting material meets all the require­
ments of an outstanding capacitor casing; it is highly 
impervious to moisture, has great mechanical strength 
and exceptionally good electrical characteristics.

For extra dependability specify RMC Vacuum Cast 
DISCAPS . . . they are priced competitively with ordi­
nary molded types. Your inquiry is invited.

%” * 7s” across flats.
10 KV-1200 K-50 Io 250 mmfd
10 KV—4500 K-250 to 1000 mmfd

raf
W

%” x 7s” across flats.
15 KV-1200 K-50 to 200 mmfd
15 KV—4500 K—200 to 1000 mmfd
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Preview of Airborne Electronic Conference

base congestion has fostered the need for on automatic air traffic controller capable of much faster operation
than human controllers. The solution is the Volscan system, in which the control console operator "shoots" a
PPI blip with a light gun, thereby assigning a tracking-while scanning channel .Antrar) which isolates this
target from all others. The Antrac feeds the Volscan computer (Datac) which computes a landing schedule. The
Datoc control orders are relayed t^ the aircraft by voice or data link. See page 66
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liuAsteU TOROIDS and FILTERS

"SHRUMKArFIT"

V

€ourte*
• «rl, • »1"’"

Keeping ahead of the game i* our specialty and with 
our newest sub-miniature line of toroidal filters and toroids 
in actual production, we are living up to our reputation for 
progressiveness.

The tiny “cheerio” toroids are already being employe«! 
in filters small enough to hide with your thumb. Although 
the applications for these arc myriad, the “cheerios” lent! 
themselves perfectly to printed circuit applications as illus­
trated and are being sold at a cost comparable to**tandard' 
miniature toroids. _

Write for new and enlarged 16 page catalog I02A 
Exclusive Manufacturers of Communications Network Components L

QuAsieLL & Co-.,Otte.
YONKERS 2. NEW YORK 

CABLE ADDRESS ' BURNELL"
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Share (Cmn)
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5,846

$151,327
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Presented below are some interesting results ob­
tained in a recent survey conducted Io find de­
gree of electronic engineer employment in the 
aircraft industries. Replies are from major air­
frame manufacturers
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Actuator Parts 
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Antennas 
Batteries . ..
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Circuit Breakers . . . 
Compound, Insulating

Indicators, directional

GOVERNMENT ELECTRONIC CONTRACT AWARDS
This list classifies and gives the value off electronic equipment selected from

Facts and Figures Round-Up 
May, 1954

RADIO £ TELEVISION RECEIVER 
PRODUCTION 

1950-1954

FELE-TECH A ELECTRONIC INDUSTRIES • May 1954

Handsets.......................................
Indicator, tachometer . 
Kits, radar .....................
Machine, dynetric balancing

Sto*« Sat 

EMPLOYMENT IN 

MANUFACTURING. I95O

Location,” appearing in current issue of University of Chicago Reports, Is an interesting summary of the work of Prof. C. D Harris
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Switches, disconnect .
Switchgear ................................
Telephones, sound powered 
Teletypewriter Sets ............  
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Test Sets, radar........................
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Comparison Chan of VHF High Power Transmitters

THE RIGHT TRANSMITTER 
FOR YOUR “SPECIAL" NEED

Standard Electronics offers you the most adapt­
able VHF equipment in the industry today . to 
solve your station's expansion problems on the 
basis of individual needs and market require­
ments.

For example, to start television service, you may 
choose an economical, trouble-free 5 or 10 KW 
100% air cooled S-E transmitter. Later, go to 20, 
25, 40 or 50 KW output, simply by adding a 
matching S-E amplifier You get the right com­
bination of the best equipment to give you the 
ERP you need at nny time

For television stations now on the air who want 
to improve their competitive status with a maxi­
mum power signal.. . Standard Electronics offers 
a complete line of 100% air cooled amplifiers ... 
DESIGNED TO DRIVE DIRECTLY FROM YOUR 
PRESENT TRANSMITTER, whatever its make . . . 
with no need to replace any part of your existing 
equipment. YES, EVEN IF YOU HAVE A 2 KW 
TRANSMITTER, IT CAN BE EXPANDED TO 20 KW 
WITH ONLY THE ADDITION OF A S-E AMPLIFIER. 
Your high power broadcasts can begin SOON 
. . . because Standard Electronics has o reputa­
tion for deliveries ON TIME, ns promised

Consider the advantages of S-E’s “Add-A-Unit” design that 
makes it easy for any station to expand to higher power . . . 
and compare delivery schedules for both complete trans* 
mitters and high power amplifiers.

Get all the facts... and let them help you decide truly which 
transmitter best serves your needs.

L'asfffUiSie true equipment costs... not just initial cost... 
but also tube replacement and power consumption costs. 
(Within a five year period, an S-E 50 KW—VHF transmitter 
can save you up to $120,000 in operating expenses alone.) 

Compare circuitry ... layout and control simplicity ... ease 
of maintenance.

hmm *
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see txt MS
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AMPUFKO DRIVES WIT* » KW * YES NO ns n$ |
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* $1,495
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STANDARD ELECTRONICS

anv

with high power

ADVANCED
Modern 
Dreyfuss.

clamp in 
operation

COLOR ADAPTABLE
Elimination of back porch

ECONOMICAL INSTALLATION
Fewer building altera

devoted exclusively to the 
engineering, manufacturing, and servicing of equipment 

for the broadcast and television industry

tions. I'niti 
tion layout.

LOWER OPERATING COSTS
Similar lube types 
throughout. Low emission 
visual tubes interchange-

VERSATILE AMPLIFIERS
S-E’s Add-A-L'nit amplifi­
ers can be added to exist­
ing equipment regardless 
of make. Any 5 or 10 KW 
transmitter will drive a 
K) or SO KW S-E ampli­
fier. Any 2 or 5 KW trans­
mitter will drive a 20 KW 
S-E amplifier.

able with aural section 
where power require­
ments are less. Lower ini­
tial tube cost. AND LONG 
LOHG HOI RS OF LIFE 
Lower power consump­
tion loo, saving many dol­
lars on your power bill.

ACCESSIBLE
All tubes visible and ac­
cessible from the front 
via full length glass doors.

STYLING
cabinetry b 
leading indu:

ADD A UNIT DESIGN
Lets you go from 500 
watts lo 50 KW without 
scrapping or even modi­
fying a single piece of 
equipment.

trial designer.

SELF CONTAINED
Compact. No external 
blowers or external vaults 
needed.

No 20

Lei Standard Electronic engineers give you

power
Multi-

facts about today s trend to HIGH POWER VHF 
broadcasts Check at first hand the operating

SEE A COMPLETE S-E BLUE STAR 50 KW 
TELEVISION TRANSMITTER at the

BLUE STAR stations Check too, S-E’s new

NARTB EXHIBITION May 23 to 
Palmer House — Chicago, III Exhibit 

Standard Electronics Reception 
Headquarters. Room 805

50 KW Transmitter deliveries

State 50 KW transmitter, 
130 KW ERP 100% air 
cooled Completely sell 
contained Equipment 
throughout by Standard 
Elert ronm



EDISON TIME DELAY RELAY’S

Basic Extras at No Extra Cost
TELE-TECH
& Electronic Industries

calibrate

Max,

Features
Hermetically Sealed
Micanol base is standard on all types 
Over 400 variations to choose from
Delivery from a stock of many types

patente .• me'
Slug the

"ormal 
POSITION

GENERAL SPECIFICATIONS
Standard Types
Operating Time: 2 to 300 seconds 
Heater: 5 watts continuous excitation 
at 6.3, 26.5 and 117 V. AC/DC 

Contact Rating: 6 Amps Max.
Vibration & Shock: Yu" overall 
amplitude at 55 cps. 50 g.

through 
Mavs are

Jhomao Q ¿clhoiu, 
INCORPORATED

Instrument Division

' X...... k,.hG 
co^tsS .

Amble"'

Äet*w,e8
from "

Overshoot thCt spring aha C?ntacts 
nent change jo <¿1,.

ahbratiOn

93 Laketide Ave , West Orange, New Jersey
Greatest range of time delays 
available in any thermal relay.
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edited for top-level engineers ind execu­
tives throughout the electronic industries. 
It gives the busy engineering executive 
authoritative information and interpretation 
of the latest developments and new products, 
with emphasis on subjects of engineering 
import and timeliness. Special attention is 
given to:

MANUFACTURING
—Electronic equipment, communications, 

broadcasting, microwave relay, instru­
mentation, telemetering, computing.

—Military equipment including radar,
sonar, guided missiles, fire controls.

—TV-FM-AM receivers, phonographs,
recorders, reproducers.

OPERATION
—Fixed, mobile and lirborne communi 
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ation ond government services.

—Broadcasting, video and audio record 
ing, records, audio and sound systems, 
motion picture production.

—Military, civilian and scientific elec 
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Frequency Control Crystals 

and Circuits for COLOR TELEVISION, 

Midland is prepared NOW 

to supply you in quantity with 

Color TV Crystals to 

your exact specifications... 

and to counsel on all 

matters concerned with this subject.
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MOLDED HOUSING IS

MOLDED HOUSING IS

PHOTOGRAPHS ACTUAL SIZE

SPROGUE
DIMENSIONS 

(INCHES) VOLTAGE 
(Ma*.)

SPRAGUE WATTAGE 
TYPE NO. RATING

Standard Resistance Tolerances: 1,2. and 5%

is minimum possibility of field failure through elec­
trolytic action and penetration of moisture or vapor 
through the dense molded jacket.

Other features of molded Filmite B resistors are 
special low-contact-resistance, low noise end termi­
nations held rigidly in place on special ceramic cores, 
extremely low temperature and voltage coefficients 
of resistance, and excellent load-life 
and high frequency characteristics. tiuMvr ••
For complete engineering data, write - .'L'-T'"1 
for Engineering Bulletin No. 130 to:

SPRAGUE ELECTRIC COMPANY, 
233 Marshall Street, North Adams, Mass

«ESISTANCE 
(OHMS) 

Min. Ma*

Now for the first time you can obtain a superior yet 
relatively low cost film-ty pe resistor for military elec­
tronic gear—resistors that not only meet the severe 
performance requirements of Military Specification 
MIL-R-1O5O9A, but are capable of full wattage dissi­
pation at 70 C ambient!

Sprague Type 4E, 5E, and 6E Filmite B resistors 
are housed in a dense molded jacket which not only 
provides unexcelled physical protection for the film 
resistance element but serves as a barrier to moisture 
and vapor, the twin enemies of all film-type resistors.

Boro-carbon films are unusually sensitive to mois­
ture. Protection against moisture in any form is a pri­
mary requirement for successful long term stability 
of resistance. The low-loss phenolic housings on 
molded Filmite resistors not only shed water but are 
vapor resistant and inert to the film material. There

MOISTURE 
RESISTANT

VAPOR 
RESISTANT

MOLDED HOUSING IS

Filmite
RESISTORS

EXPORT

INERT 

TO FILM!

NORTH ADAMS, MASSACHUSETTS
FOR THE AMfRICAS SPRAGUE ELECTRIC INTERNATIONAL LTD. NORTH ADAMS MASS CABLE SPREXINT

...DEPENDABLE...LOW COST 
BORO-CARBON FILM RESISTORS 

IN 1, AND 2 WATT RATINGS

200 10 Meg. 750

4E % % 100 1 Meg. 350

5E 1 % 100 2 Meg. 500



As We Go To Press

Printed Circuits Developed for TVFCC Fees Shelved
The

other stations.

Faceplate of 24-in Westinghouse color TV tubetor

ire

nts

ATOMIC BATTERY

Minneapolis-Honeywell.
called Hermetic

Officially 
Integrating

Gyro, or HIG, the device can detect 
motion 3,000 times slower than the 
hour hand on a watch.

ring. Components of 
in. screen (bottom)

Compact, orderly construction is achieved in 
TV set using Sanders' printed circuit plates

(top) h sealed to metal 
70 tube with 200 sq.

Unusual atomic battery developed by Alexander 
Thomas of Tracerlab uses radioactive tritium, 
tan produce up to 400 voiti at 0.01 te 1.0 
(iw, and has a useful life of 10 to 30 years

color TV tube under development 
by the Westinghouse Electronic Tube 
Div.

resolution and 
the new 24-in

MORE NEWS 
on page 10

rule 
levy

Close-up of ‘Reliaplate" printed circuit ued 
in TV sot shows perpendicular construction

Precision Gyroscope
Angular measurements up to 

1/36,000th of a degree are pos­
sible with a new precision gyro de­
veloped for the U.S. Air Force by

TELE-TECH A ELECTRONIC INDUSTRIES • May

provide improved 
color definition on

New Four-Channel 
Tape Recorder

A sound recorder that will register 
four conversations simultaneously 
on a single magnetic tape and play 
them back individually or in pairs, 
was demonstrated recently by Mag- 
necord, Inc. of Chicago. The new 
model is an adaptation of the four 
channel recorder being used to 
monitor air-to-ground communica­
tion at a number of major airports.

Shackell, its present capacity of 100 
integrators, or problem-solving 
centers, can be expanded to 200 
integrators with little difficulty. The 
next largest computer of this type 
has 60 integrators.

Westinghouse Announces 
24 In. Color TV Tube

Larger screen size, and the use of 
a phosphor screen which has 20 com­
plete color groups per inch compared 
to 17 previously used, is claimed to

Differential Analyzer
The ETT-100 magnetic drum 

digital differential analyzer recently 
put into operation at Stevens In­
stitute of Technology is the largest 
electronic computer of its kind. 
And, according to its designer, S. M

The main obstacle to the use of 
Modular Design in the large scale 
production of TV receivers has, 
until now, been the inability of flat 
printed circuits to duplicate the more 
complicated stages, particularly those 
in which wires cross without making 
a connection. To solve this problem, 
Sanders Associates of Nashua, N.H., 
have developed a new unit, trade- 
marked the “Reliaplate” which pro­
vides low-cost method of “covering­
over” in flat printed wiring.

Senate Commerce Committee 
asked the FCC to suspend 
making on its proposal to 
fees on broadcasting and

These panels—in themselves, small 
printed circuits—are approximately 1 
in. square, and are mounted at right 
angles to the flat printed wiring 
sheet. They have small, comblike 
teeth, which are plugged into exist­
ing holes and then dip-soldered. The 
soldei- acts as both a mechanical 
mounting and an electrical connec­
tion. From a 3 x 3 ft. sheet of clad 
laminates, almost 1000 units can be 
produced.



As We Go To Press
High Vacuum Pump 
Has No Moving Parts

Two GE research scientists, Dr. 
A. M. Gurewitsch and Dr. W. F. 
Westendorp, have built an experi­
mental air pump with no moving 
parts, which can produce a vacuum 
as high as one billionth of normal 
atmospheric pressure The device, 
known as an ionic pump, may 
eventually simplify the exhaustion 
of radio and TV picture tubes.

One form of the pump consists of 
a circular steel box which is sup­
ported between the poles of a power­
ful permanent magnet. In the mid­
dle of the box is mounted a posi­
tively-charged tungsten ring: The 
walls of the pump, which are lined 
with carbon plates, form the negative 
side of the circuit. A tube connects 
the pump to the vessel from which 
gas is to be exhausted.

When a high voltage is applied, 
an electrical gas discharge occurs. 
Electrons in this discharge are at­
tracted toward the tungsten ring, 
but the field of the magnet prevents 
them from being collected immedi­
ately. Instead, they are caused to per­
form numerous oscillations through 
the ring. During these oscillations, 
they hit many of the gas atoms, 
which are partly broken, or “ionized.’’

The molecular fragments, called 
“ions,” having positive electrical 
charges, are hurled toward the pump 
walls, which are negatively charged.

. . . (Continued)

On the way, the ions hit the carbon 
plates and are driven into them and 
held. Since they are removed from 
the open space, gas pressure is re-

Dr. A. Gurewitsch adjusts "ionic pump" at Gt

duced. When the evacuation is com­
pleted and the pump disconnected 
from the vessel, the absorbed gases 
can be driven out of the carbon by 
simply heating the whole pump.

Megawatt UHF-TV Seen
Eitel-McCullough is planning to 
place its 60-kw klystron in produc­
tion within the year. It will be 
similar to current 12-kw types, and 
will make possible 1,000,000 watts 
erp for UHF-TV.

New Color TV 
Developments Announced

Announcing the production of 
RCA’s first commercial color TV 
receiver, the CT-100 (list price 
$1,000), at the Bloomington, Ind. 
plant, J B Elliot, exec. v.p. of the 
Consumer Products Div. of RCA 
declared that “. . . the market for 
color today is as great as the market 
for black-and-white television was 
seven years ago.” Present plans call 
for the production of 10,000 sets by 
the end of ’54.

For televising color motion picture 
film and slides, a new camera em­
ploying three RCA Vidicon pickup 
tubes and a light-splitting system 
of dichroic mirrors, is announced by 
RCA.

A new color TV test signal gener­
ator developed by the RCA Service 
Co. for use in TV stations will sim­
plify the adjustment of the color 
receiver in the home.

Designed specifically for UHF 
color-TV broadcasting, RCA’s new 
6448 beam-power transmitting tube 
is capable of 12 kw output at a fre­
quency of 900 mc.

Third Educational TV 
Station Gets $10,000
WQED, the non-commercial station 
in Pittsburgh, is the third station to 
receive a $10,000 grant from Emer­
son’s $100,000 fund for the purpose.

MORE NEWS 
on page 1 2

AIR FORCE OPERATES OWN TV STATION

Control console program monitor (1) of the Air Force TV station at Limestone, Maine, which broadcasts programs of information and entertainment furnished 
without charge by major networks. Station is operated 5’/i hours daily by base personnel under FCC approval. Power is 8 watts on channel 8. Vidicon 
camera chain (r) in 20 x 20 ft. studio is directed at slide projector. Camera may be swung by hand to face motion picture projector (reel visible at right)

10 TELE-TECH « ELECTRONIC INDUSTRIES • May 1954
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Production Staff of KO B-TV Al
calls GPL abuquerque, N

fineCameraman's Camera

the GPL cameraman s

General Precision Laboratory

»54

¡hed 
Icon

Write, wire or phone for information 
on complete television station equipment

iup 
em

^resident of WJBF-TV, Augusta, 
Ga., reports, "The GPL Camera is 
superior to any other TV camera 
on the market."

“I don’t know how we could 
have begun operations as 
smoothly as we did with any 
other video equipment," writes 
Ed McKay, “especially in view 
of the fact that for the first 
three months, WROM-TV 
operated with as many as five 
live half hour shows back to 
back on ONE staging area us­
ing only the GPL Dual Chain, 
and picking up all film with 
one of the cameras from an 
intermediate screen,to boot!’’
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Managing Director, WFBG-TV» 
Altoona, Pa., says, "Never lost a 
show due to the failure of any 
GPL camera in our studios!"

Chief TV Facilities Engineer of 
Empire Coil Co., owners of KFTV, 
Portland, Ore., says, "I can vouch 
for GPL dependability!"

Mgr. of WROM-TV, Rome, Ga., 
operates 5 live half hours "back 
to back" on one staging area 
with GPL equipment!

“The production staff here,” 
writes George S. Johnson,“says

“I asked our chief engineer, 
George Burgoon, to comment 
on GPL,” writes Jack Snyder, 
“and he said, ‘We do not ser­
vice on a routine basis, but only 
when necessary, and, believe 
me when 1 tell you that if 
every’ bit of equipment we use 
worked as well and as consis­
tently as GPL, I would be a 
very happy man. We have 
never lost a show due to the 
failure of anv GPL camera. ”

“Our experience with GPL 
cameras,” writes Thomas B. 
Friedman, “has been that they 
are very dependable, require 
little maintenance, and are eas­
ily operated even by inexperi­
enced cameraman. One feature 
we particularly like is the re­
mote iris control, which per­
mits the video control operator 
to adjust readily the lens open­
ing for the optimum picture."

camera. They like the consis­
tently good picture quality we 
obtain day after day. We be­
lieve this consistent operation 
is due to the carefully designed 
controls, enabling the video 
operator to get finer adjust­
ments, hence better quality.”

“The remote control feature 
impressed us, especially as it 
makes possible the practical 
use of two cameras with only 
one cameraman, the second 
camera being controlled from 
the control room.

“The workmanship in the 
GPL cameras is superior to 
that of any TV camera on the 
market. Maintenance and test­
ing are extremely simple, as 
every part of the camera is easy 
to get to,” reports J. B. Fuqua.



As We Go to Press . . . . COMING EVENTS

Transistor Reliability
The long life of transistors is 

emphasized in a report by Norman 
B. Krim, v.p. of Raytheon Mfg. Co., 
Waltham, Mass., which points out 
that over one billion transistor 
operating hours have been passed 
and the rate of failure in the field

Transistors reported having 1 % failure rate in 
first year of operation in hearing aids

now runs approximately 1% yearly. 
This high quality, he said, has been 
obtained in the first year of volume 
transistor production. By compar­
ison, high quality subminiature 
tubes, after 15 years of production, 
show ^2% failure during their first 
year of service in hearing aids.

New Stations Join 
Network TV Service

Stations WTRI Schenectady, N.Y , 
and WSLI-TV, Jackson, Miss., have 
joined the network TV facilities of 
the Bell Telephone System. Network 
programs are now available to 287 
stations in 182 cities in the U.S.

TRANSISTORIZED 
AUDIO AMPLIFIER

Transistorized 20 watt linear audio amplifier, 
developed by GE, uses two 6-watt, three 2-watt, 
and four 1/10-watt experimental transistors. 
The power transistors will be commercially avail­
able within two years

May 3-6—URSI, U.S.A. National Com­
mittee and IRE Professional Group 
on Antennas and Propagation. Joint 
Spring Technical Meeting. National 
Bureau of Standards, Washington, 
D.C.

May 3-14—The British Industries Fair, 
London and Birmingham, England.

May 4-6—1954 Electronics Components 
Symposium, RETMA and others, U.S. 
Department of Interior Auditorium, 
Washington, D.C.

May 4-7—1954 AWS National Spring 
Technical Meeting, Hotel Statler, 
Buffalo, N.Y.

May 4-9—SMPTE 75th Annual Meeting, 
Statler Hotel, Washington, D.C.

May 5-7—Third International Aviation 
Trade Show, 71st Regiment Armory. 
New York, N.Y.

May 5-7—IRE Seventh Region Confer­
ence and Electronic Exhibit, Mult­
nomah Hotel, Portland, Ore.

May 5-7—AIEE Northeastern District 
Meeting, Schenectady, N.Y.

May 5-8—1954 Welding and Allied In­
dustry Exposition, Memorial Audi­
torium, Buffalo, N.Y.

May 7-8—IRE North Atlantic Region, 
New England Radio Engineering 
Meeting, Sheraton Plaza Hotel, Bos­
ton, Mass.

May 7-9—AFCA National Convention, 
Shoreham Hotel, Washington, D.C.

May 10-12—IRE National Conference 
on Airborne Electronics, Dayton 
Biltmore Hotel, Dayton, Ohio

May 17-20—Basic Materials Exposition. 
International Amphitheatre, Chicago

May 17-20—1954 Electronic Parts Show 
Conrad Hilton Hotel, Chicago, Ill.

May 17-20—New York Import Show, 
34th St. Armory, New York, N.Y.

May 24-26—IRE, AIEE, IAS, ISA 1954 
National Telemetering Conference, 
Hotel Morrison, Chicago, Ill.

May 24-27—1954 NOMA Conference 
and Office Machinery and Equip­
ment Exposition, Kiel Auditorium, 
St. Louis, Mo.

May 25-27—NARTB Convention Engi­
neering Conference, Palmer House, 
Chicago, Ill.

June 7-10—National Plastics Exposi­
tion, sponsored by the Society of the 
Plastics Industry, Inc., Public Audi­
torium, Cleveland, Ohio.

June 9-11—Eighth Annual Convention 
American Society for Quality Con­
trol, St. Louis, Mo.

June 13-18—ASTM Annual Meeting, 
11th Exhibit of Testing and Scientific 
Apparatus and Laboratory Supplies 
and Ninth Technical Photographic 
Exhibit, Sherman and Morrison Ho­
tels, Chicago, Hl.

June 15-17—RETMA Convention, Pal­
mer House, Chicago, Bl.

June 16-18—High Vacuum Symposium, 
Berkeley Carteret Hotel, Asbury 
Park, N.J.

June 21-25—AIEE Summer General 
and Pacific Meeting, Hotel Biltmore, 
Los Angeles, Calif.

June 24-25—1954 International Conven­
tion 50th Anniversary of Oxide 
Coated Cathodes, 44 Rue de Rennes, 
Paris, France.

July 6-9—International Conference on 
Electron Microscopy, Joint Commis­
sion on Electron Microscopy of Inter­
national Council of Scientific Unions, 
London, England

July 8-12—Convention British Institu­
tion of Radio Engineers, Christ 
Church, Oxford, England.

July 13-15—Plant Maintenance Show, 
Pan Pacific Auditorium. Los Angeles, 
Calif.

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

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

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

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

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

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

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

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

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

Oct. 8-26—RETMA Radio Fall Meeting. 
Hotel Syracuse, Syracuse, N.Y.

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

ACM: Assoc, for Computing Machines.
AES: Audio Engineering Society.
AFCA: Armed Forces Communications Assoc.
MEE: American Institute of Electrical Engineers 
ASTM: American Society for Testing Materials. 
AWS: American Welding Society.
IAS: Institute of Aeronautical Science.
IRE: Institute of Radio Engineer!.
ISA: Instrument Society of America.
NACE: National Assoc. Corrosion Engineers
NARTB: National Assoc, of Radio and TV Broad­

casters.
NOMA: National Office Management Association 
RETMA: Radio-Elect ronics-TV Manufacturers 

Assoc.
SMPTE Soc of Motion Picture and TV Engineer­

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

Association
WESCON: Western Electronics Show & Convention

MORE NEWS 
on page 22
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LAMINATED PAPER BASE PHENOLIC TUBING

Our new Torkrite internally threaded and embossed tubing affords better 
control of adjustments In coil forms using threaded cores.

Write for your copy of the latest Clevelite brochure.

WHY PAY MORE? For Good Quality . . . call CLEVELANDI

♦Reg U. S. Pal. Off.

HANTS ANO SALES OFRCES at Chko^a Dekett Mew»»l»>> Hymouth. WIk O«dentbvrg N. V Jametbvrg. N J. 

ABRASIVE DIVISION — Oaveland Okie
. CANADIAN HANT Tb. Clawland Cenla.net Canada, lid.. PreKon, Onferie

Take advantage of our

Outstanding for many years as the Top Performer, Clevelite is unmatched 
in its ability to meet unusual specifications.

Built-in Dimensional Stability, High Dielectric Strength, Low Moisture Ab­
sorption, Great Mechanical Strength, Excellent Machining Qualities and Low 
Power Factor make Clevelite Tubing outstanding.

Available in diameters, wall thicknesses and lengths as desired, for Collars, 
Bushings, Spacers, Cores and Coil Forms.

^CLEVELAND CONTAINERS
*201 BARBERTON AVI. CLEVELAND 2, OHIO

Fast Dependable Delivery.

tfPtiJENTATIVES
NEW YORK AREA R.T MURRAY, *04 CENTRAL AVI, RAH ORANGE. N. L
NEW ENGLAND R. L PETTIGREW R CO, *2 LA SAUE RO, WEST HARTFORD, CONN. 
CHICAGO AREA HAST« TURING SAIRA S21S N RAVENSWOOD AVE, CHICAGO 
WEST COAST IRV. M. COCHRANE CO, «X $ ALVARADO ST, LOS ANGELES
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eyes in the night

Today our activities encompass four fields:

The victory over time and darkness is certain with Kollsman instruments. 
Certain because of our quarter century dedication to accuracy in controls 
and instrumentation.

AIRCRAFT INSTRUMENTS AND CONTROLS 
OPTICAL PARTS AND DEVICES 

MINIATURE AC MOTORS 
RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT

Eyes in the night . . . certain 
at a pendulum . . . to pierce 
rhe veil of time and distance. 
Thus we have the moving eye- 
symbol of knowledge — on the 
ever predictable pendulum.

Our manufacturing and research facilities . . . our skills and talents, are 
available to those seeking solutions to instrumentation and control problems.

kollsman INSTRUMENT CORP.

ELMHURST, NEW YORK . GLENDALE, CALIFORNIA . SUBSIDIARY OF COIL PRODUCTS CO. INC.
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100 KINGSLAND ROAD, CLIFTON. N. J.SELENIUM-INTELIN DEPARTMENT
For details on Fedora! 
"S-C-S" Diodes, write 
to Dept R-166

Announcing another outstanding
DESIGN ACHIEVEMENT by

CHECK THESE FEATURES—
SINGLE-CRYSTAL GERMANIUM—the finest 

for reliable performance
MOISTURE-PROOF—vacuum-sealed, all-cer­

amic construction to provide stable 
characteristics

EVERY DIODE TESTED for all characteristics, 
including oscilloscope tests for hystere­
sis and non-linearity

COMPLETELY INSULATED CASE
POLARITY clearly identified
HEAT SINKS protect during soldering 
SMALL SIZE (-14" diameter, long)
FLEXIBLE LEADS for easy mounting
NO FILAMENT—no heater power drain or 

hum
LOW SHUNT CAPACITY (average 1 mmf.) 
SELF-HEALING for temporary overloads 
NO CONTACT POTENTIAL
WITHSTANDS adverse temperature and hu­

midity cycling

SINGLE-CRYSTAL-STABILIZED
... precision-made and vacuum-sealed to provide a new 
high in performance for germanium diode applications!

Product designers! Now it’s Federal’s new single-crystal-stabilized 
diodes . .. bringing to you high-quality single-crystal germanium 
for the utmost in reliable performance, combined with a construc­
tion to provide stable operation over long hours of use.

Federal “S-C-S” Diodes are vacuum-sealed ... solidly encased in 
a non-porous ceramic that firmly bonds both ends to case and leads, 
resulting in moisture-proof construction.

Federal “S-C-S” Diodes withstand repeated temperature and hu­
midity cycling—without adverse effect on their electrical character­
istics. Their small size, fully insulated case and flexible leads permit 
fast, easy mounting in all types of equipment.

Get all the facts about Federal “S-C-S” Diodes ... a notable con­
tribution to diode progress ... insuring tens of thousands of hours 
of dependable performance!

O^e b

In Canada» Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributor/! International Standard Electric Corp., 67 Broad St., N Y.
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on the application 
of these tubes.

Contact our com­
ponents division 
for technical advice

Victoreen's new corona 
regulators offer the only sure, 

safe regulation of the second anode 
potential of color TV kinescopes. 

Advanced engineering has eliminated 
the filament, with consequent 

complete protection to the picture 
tube from voltage surges arising 

from filament or circuit failures.
Victoreen now offers the only 

regulator in which the voltage 
drops when mechanical or 

circuit failures occur. Being 
a non-filament type, com­

plicated design problems are 
eliminated. You need only 

k know the voltage required.

A rugged metal envelope 
minimizes damage from 
handling. A clamp-type 
mounting eliminates the 

need for costly installation.

New... Revolutionary—the only color TV voltage 

regulator to offer fool-proof per­
formance and complete protection 

against circuit failures.

For the 3 gun picture tube, use the type 6353, 20,000 volt regulator.
For the 1 gun picture tube, use the type 6392, 18,000 volt regulator.

The Victoreen Instrument Co.
COMPONENTS DIVISION: 3800 PERKINS AVE. - CLEVELAND 14, OHIO
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The compatible color television system approved 
by the FCC last December—which will soon bring 
color 1 V to your market area—represents an invest­

ment of more than a million man-hours and nearly ten 
million dollars by the entire television industry.

G.E.'s role in this development is exemplified by Dr. 
W. R. G Baker, General Electric Vice President and 
(«eneral Manager of the Electronics Division. Dr.

Baker w as chairman of the National Television System 
Committee which formulated the system as it was 
finally approved.

Nearly four years ago, Dr Baker and his staff of color 
engineers (above) established a network of color sig­
nals at Electronics Park for research and equipment 
development. Their main consideration throughout 
these years has been your future in color TK.

N 0 W’S THE TIME!

Plan your co or TV future with G
Usi 
sin 
tel 
mil 
co< 
an 
foi 
co 
Oi 
tio

Hundreds of G-E engineers cooperated in discovering new theories .. new ways to 
provide a truly compatible system. One of the many General Electric color labora­
tories—in constant operation during the past four years—is shown above.

Major networks have already converted many top-flight programs to color. The strongest 
call for color has started—as was predicted—to come from local advertisers. Your 
needs, therefore, may be temporarily limited to film and slide facilities. General Electric 
is prepared to help you! For details, see a local G-E representative, or write today.



GENERAL
Using the Chromacoder Camera Channel, a 
single picture signal (containing all color in­
telligence in sequence) is selected for trans­
mission. This signal is then fed into the Chroma­
coder and translated to simultaneous red, green 
and blue images. Subsequently, a Multiplexer 
forms a color signal for transmission under the 
compatible standards approved by the FCC. 
Only one Chromacoder is needed at each sta­
tion to translate the signals of all its cameras.

Chromacoder color equipment will soon be in 
□reduction at General Electric's Electronics Park. 
Featuring a compact camera with only one I.O. 
tube, you will note there is little obvious differ­
ence between it and a standard black and white 
television camera. Size, simplicity of design, 
weight, maneuverability, ruggedness, economy 
□ nd flexibility are important operating points.

scanner

This entire combinationtion film
occupies only 32’/a square feet of floor space!

with color scanner pickup—the 
basic equipment you'll want 
first for color commercials ...

Just add the high quality con­
tinuous motion film scanner to 
the slide scanner to provide 
color film programs...

Carry this biockhuUdirg technique one step 
further, and add a second continuous mo-

The unique designed-in flexibility of 
General Electric'» protection room 
equipment for color slides and film 
allows you a choice of the equipment 
you want... when you want it!



for your station!

a
 Modify Existing G-E Equipment To Broadcast 

Network Color Programs For Black and White and 
Color Reception! General Electric is providing its 
present customers, on a no-charge basis, all neces­
sary internal transmitter parts, thus permitting sta­
tions with G-E transmitters to broadcast color. 
Engineering supervision for the installation of this 
equipment is on this same no-charge basis if it is 
done at the same time external color equipment is 

installed. External parts (Gamma Amplifier, Sta­
bilizing Amplifier, Color Monitor, and other miscel­
laneous items) required for performance within 
FCC color specifications are being supplied at a 
moderate cost of approximately 87300 to $8800 
(VHF-UHF). Optional test equipment is available 
as required. It is important to note that any of the 
above changes can be accomplished without loss of 
air time.

Locally Originate Color Slides and Film With G-E 
Equipment ! General Electric provides the ideal solu­
tion to the demands of local advertisers for color 
commercials. Its top-quality film and slide facilities 
are designed for amazingly versatile effects. Slide 

Scanner equipment cost is in the order of $32,500; 
additional for Film Scanner equipment, approxi­
mately $36,000. To this must be added the cost for 
achieving best possible color transmission service 
as outlined in Plan 1.

Put Live Local Color Programs On-The-Air With 
G-E Equipment! This final step of your color 
objective incorporates a live camera channel, 
Chromacoder and allied equipment, Calibration 
Monitor Console, Monitor Switching Unit and 

miscellaneous accessories. With these G-E facilities 
broadcasters are assured of obtaining the ultimate 
in programming and performance ... at what we 
believe to be the most economical cost figure you’ll 
see in the industry!

Extra! g.e. is making rapid progress with an
economy plan to factory-convert your existing G-l 
black and white cameras for live color program 

origination. This conversion will similarly apply to 
non-G-E cameras that are interchangeable. Moderate 
conversion cost will result in outstanding savings.

Plan your color^tZZeZ with General Electric—NOW!
Our local G-E broadcast representative has all the facts. Call him today or write:

General Electric Company, Electronics Park, Syracuse, New York.
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THE ONLY PO E GENERATOR

THAT PROVIDES ALL SIGNALS

REQUIRED FOR

TELE5

Phose Slope 
(Envelope Delay) 

Curve Tracer

Accurately aligns ; 
monitors and checl 
selection of BIum

^checks color TV receivers, 
Fideo systems. Push button 
¡ed, Magenta, Green, Cyan,

G^plate equipment for generating color bort; creating encoded 
ynd composite pictures from transparencies; color signal certi­
fication; transmission, reception, monitoring, and analysis of 
color pictures — literature on these and more than 100 addi­
tional instruments for color TV by TE LECH ROME are available 
on request

Yellow, G-Y ¿JbR-Y, B-Y, Q, I as well as Black, 
White, Lumi^^ce, Chrominance, Burst and Sync. 
Output is «er Video or R.F. picture with sound 
carrier ^^hannels 2 to 6. Specifically designed 
for seud^emen, engineers and maintenance per- 
sonr^^Portable. Can be locked into a system.

Th» Nation’s Leading Supplier of Color TV Equipment

88 Merrick Road Amityville. N. Y. 
AMifyville 4-4446

Chromascope 
(Signal 

Certification)

As We Go to Press . . . .

Video Recording
A system for recording video sig­

nals on magnetic tape has been re­
vealed by Bing Crosby Enterprises.

Revised version of recording chassis used In video 
tape recorder developed by Bing Crosby Enter­
prises. Complete technical data on p 77.

Ten video tracks are used simulta­
neously. and tape speed is 100 in./sec. 
New unit uses thinner and narrower 
tape (% in.) than earlier develop­
mental models.

Alarm System Monitors 
Remote Control Equipment

An alarm system to report break­
down of remote control telemetering 
apparatus or unattended equipment 
is now available from the Hammar- 
lund Mfg. Co. of New York. N.Y. 
The basic system consists of a bat­
tery-powered tone transmitter and 
frequency selective receiver. A cod­
ing unit can be added for classifica­
tion of the types of failure involved.
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“CHROMATRON” PRODUCTION

21 in. Chromatron, Lawrence tube, produced by 
Thomas Electronics Co, Passaic, N.J., under 
licensing from Chromatic TV Labs Inc. Emery­
ville, Calif. Plans call for 25,000 21-in. ond 
24-In. color TV sets this year.

MORE NEWS 
on page 28
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Outstanding features

power

less floor space

all tubes and com

Higher efficiency — 
consumption.
Ease of installation 
required.
Conservative design

For Broadcast Equipment above 
and beyond the usual standards 
. . . you con rely on

TELE-TECH A ELECTRONIC INDUSTRIES • May 1954

ponents operated well below maximum 
ratings.
Unexcelled performance — very low 
distortion
Simplicity of circuitry — fewer operating 
controls.
Grounded grid high efficiency power 
amplifier — unusual stability.
Built-in "cut-back" for economical, high 
quality performance at 5 KW or 10 KW.
Automatic voltage regulation for all 
filaments.
A unique water cooling system for hot and 
dusty climates (also available air-cooled). 
Transview type cabinets for style and 
maximum accessibility.

Here’s important news for radio broadcasters 
from coast to coast — from the manufacturer of the 
world’s finest transmitters. The brand new Type 317 
50,000 watt transmitter marks the first advanced devel­
opment in high power AM Transmitters offered to 
broadcasters in several years — a revolutionary design 
that presents new standards of efficiency, performance 
and stability in the most compact 50 KW unit yet 
produced.

the new Type 31750 KW AM TRANSMITTER

MANUFACTURING COMPANY
4212 S. Buckner Blvd Phone EVergreen 1137
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ONLY ONE —OUT Of WWW/-IS FIRST

spanking breeze across the bay ... the echoing boom of the 
race steward's deck cannon . . . ropes and sails straining for 
advantage of position. Each boat, sleek and ship-shape, is out to 
win — but only one will come in first.

...most capacitors start even, too
. . . but EL MENCO Capacitors always win first place in specifi­
cation requirements because their superiority and dependability 
have been proven. They’re factory-tested at more than double 
their working voltage . . . they’re guaranteed stable under the 
most adverse conditions of application.

No matter what your requirements — from the mighty high- 
capacity CM-35 (5-10,000 mmf) to the midget low-capacity 
CM-15 (2-525 mmfl—EL MENCO gives you superior job­
rated. job-tested performance. They’re built to win!

Electro Motive is now supplying special silvered mica films for

CM-35

the electronic and communication industries in 
just send us your specifications.

any quantify •—

To er e
Gi linj 
thi tw 
pn vid 
tower, 
push h 
detern

To s 
the stl 
each s 
an ice 
above 
pyram 
weighi

Son 
TG-4 
sturdy 
lated I 
.. . d< 
pro vie 
guys 
proof 
requii 
vanizi 
weath

Thi 
coinp 
how v 
cate 
condi

Wi 
2417 
t\ »es 
Or. t 
ht gh 
for p

31
' AW

MOLDED MICA

Foreign Electronic Manufacturers Get Information Direct from our Export Dept, at Willimantic, Conn.

WILLIMANTIC, CONNECTICUTTHE ELECTRO MOTIVE MFG. CO., INC.
24

WRITE FOR FREE SAMPLES 

AND CATALOG ON YOUR 

FIRM'S LETTERHEAD

G y 
fo 
m r

Jobbers and Distributors are requested to write for 
information to Arco Electronics, Inc., 103 Lafayette 
St., New York, N. Y. — large stocks on hand — spot 
shipments for immediate delivery. Sole Agent for 
Jobbers and Distributors in U. S. and Canada.

TELE-TECH & ELECTRONIC INDUSTRIES • May 1954
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INTENNA TOWERS

To er equipped with two-passenger elevator

This tallest TV tower in the world, 
complete with elevator, is indicative of 
how we are prepared to design and fabri­
cate towers to meet your specific 
conditions.

3LAW-KN0X COMPANY
AW-KNOX EQUIPMENT DIVISION • TOWER DEPT. 

PITTSBURGH 38, PENNSYLVANIA

I
GrâÿKâR

G yed and self-supporting— 
fo AM • FM • TV • radar 
m rowave • communications

WORLD’S TALLES TOWER

Electrically operated two-passenger 
elevator provides quick and easy 
access to all parts of the tower

JO-TV now operating with new tower
1104 feet high

T 4 tremendous Blaw-Knox Tower . . . which is five 
ti s taller than the highest building in Dayton, 
0 o . . . plus a boost in power to 316,000 watts on 
cl rnel 7, makes WHIO-TV one of the nation’s 
m< -t important area stations.

G. ling up and down inside the Blaw-Knox Tower, 
tb two-passenger, electrically operated elevator 
pr ovides quick and easy access to all parts of the 
tower. A man in the cab ojierates the elevator by 
push button control . . . and can stop it at pre­
determined levels.

To supjKirt both the antenna and this elevator 
tin sturdy triangular tower measures 14 feet on 
ea< h side and weighs 600,000 pounds. But like 
an iceberg, there is more weight below than 
above the surface. For the below-ground 
pyramid base is 220 cubic yards of concrete 
weighing 832,700 pounds.

Some features of the Blaw-Knox Ty|>e 
TG-4 Tower construction, which assure a 
sturdy structure, are the pivoted or articu­
lated base to avoid excessive bending stresses 
. . double laced structural angle bracing to 
provide extra strong rigid construction . . . 
guys that are factory pre-stressed and 
proof tested to load greater than ever 
required in service . . . and hot-dip gal- 

I vanized coating to protect against all 
I we ither conditions.

Write for your copy of Bulletin No. 
2 ; 7 for more information on the many 
ty>es of Blaw-Knox Antenna Towers. 
0' send us your specifications for 
h< ght of tower and type of antenna 
f< prompt service on your inquiry.



ONLY ONE-OUC Of MW/-IS FIRST

0 00

Ur ONLY E WON!
spanking breeze across the bay ... the echoing boom of the 

race steward’s deck cannon . . . ropes and sails straining for 
advantage of position. Each boat, sleek and ship-shape, is out to 
win — but only one will come in first.

o •. most capacitors start even, too
. . . but EL MENCO Capacitors always win first place in specifi­
cation requirements because their superiority and dependability 
have been proven. They’re factory-tested at more than double 
their working voltage . . . they’re guaranteed stable under the 
most adverse conditions of application.

\o matter what your requirements — from the mighty high­
capacity CM-35 (5-10.000 mmf) to the midget low-capacity 
CM-15 (2-525 mmf 1—EL MENCO gives you superior job­
rated, job-tested performance. They’re built to win!

WRITE FOR FREE SAMPLES 

AND CATALOG ON YOUR

FIRM'S LETTERHEAD

MOLDED MICA

CM-35

Electro Motive is now supplying special silvered mica films for 
the electronic and communication industries in any quantity — 
just send us your specifications.

Jobbers and Distributors are requested to write for 
information to Arco Electronics, Inc., 103 Lafayette 
St., New York, N. Y. — large stocks on hand — spot 
shipments for immediate delivery. Sole Agent for 
Jobbers and Distributors in U S. and Canada.

El lu.EnCDMICAT.IMMER

Foreign Electronic Manufacturers Get Information Direct from our Export Dept, al Willimantic, Conn.

THE ELECTRO MOTIVE MFG. CO., INC. WILLIMANTIC, CONNECTICUT

24 TELE-TECH & ELECTRONIC INDUSTRIES • May 1954

V IIO-

T s tn 
ti «’s t 
0( o . 
cl ane 
m t ir

I To^er e
G linj 
th«- tw 
pr vidi 
to a er. 
push b 
del ’rn

To s 
tin sti 
ea< h si 

I an ice 
I above 

pyram 
I weighi

Son 
TG-4 
sturdy 
lated I 

de 
prov ic 
guys 
pr »of 
rehuir 
vanizi 
w( ith

Thi 
compì 
how v 
cate 
condi1

Wr 
21171 
t\ <es 
0 . s

I h< igh 
f< p

8L
AW 

I

11
C ;yi 
fc I
rr Eft



WORLD’S TALLES TOWER

required in service and

UIIIIIOX
I.NTENNA TOWERS
C yed and self-supporting
f< AM radar

hot-dip gal- 
against all

Electricolly operated two passenger 
elevator provides quick and easy 
access to ill parts of the tower

GTâÿBâR

vanized coating to protect 
weather conditions.

This tallest TV tower 
complete with elevator, i

7 s tremendous Blaw-Knox Tower . . . which is five 
ti *8 taller than the highest building in Dayton, 
O' o . . . plus a boost in power to 316,OCX) watts on 
cl anel 7, makes WHIO-TV one of the nation’s 

st important area stations.

rowave • communications

n the world, 
indicative of

h< v we are prepared to design and fabri­
c; te towers to meet your specific 
conditions.

Write for your copy of Bulletin No. 
2 17 for more information on the many 
t> >es of Blaw-Knox Antenna Towers. 
0 , send us your specifications for 
h ght of tower and type of antenna 
fi prompt service on your inquiry.

3LAW-KN0X COMPANY
AW-KNOX EQUIPMENT DIVISION • TOWER DEPT.

PITTSBURGH 38, PENNSYLVANIA

Y HO-TV now operating with new tower
1104 feet high

Tc er equipped with two-passenger elevator
Gh ling up and down inside the Blaw-Knox Tower, 
th« two-passenger, electrically operated elevator 
pr v ides quick and easy access to all parts of the 
t( ver. A man in the cab operates the elevator by 
push button control . . . and can stop it at pre­
determined levels.

Io support both the antenna and this elevator 
ti.. sturdy triangular tower measures 14 feet on 
ea< h side and weighs 600,000 pounds. But like 
an iceberg, there is more weight below than 
above the surface. For the below-ground 
pyramid base is 220 cubic yards of concrete 

ighing 832,700 pounds.
Some features of the Blaw-Knox Type 

TG-4 Tower construction, which assure a 
sturdy structure, are the pivoted or articu­
lated base to avoid excessive bending stresses 
. double laced structural angle bracing to 
provide extra strong rigid construction . . . 
guys that are factory pre-stressed and 
proof tested to load greater than ever
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O 12.5-KW UHF Power Available O Unsurpassed Monochrome Quality

0 Conventional Tubes Throughout

TABLE I

85 KW

235

(10%) for losses in the Filterplexer. In most cases, loss is 
actually much less, so that output on some channels is 
nearly 14 KW.

........ 32-VH" 
6000 lb*, (approx )

0 300-KW to 500-KW Effective Radiated 
Power (IRP)

Operated in combination with a non-directional RCA high- 
gain UHF Pylon Antenna, this 12.5-KW transmitter is 
capable of providing an ERP of 300 KW. With a directional 
RCA Pylon Antenna, powers up to 500 KW are possible 
(in a given direction).

Equally important—you get SUPER MONOCHROME QUALITY 
with this RCA UHF transmitter. It exceeds FCC require­
ments for satisfactory monochrome operation by a wide 
margin! Since the RCA transmitter is adjusted for the more 
stringent color requirements, it is particularly good for 
monochrome.

Aural (C.W.) 
8.4 KW 
7.6 KW 

33.3%

Peak of Sync 
14.0 KW 
12.6 KW 
47.6%

A linearity trace (taken direct­
ly from an oscilloscope) of the 
TTU-12A transmitter at 12 KW 
"peak-of-sync."

(Typical Transmitter Specifications and Meter Readings) 
Transmitter Power Consumption (approx.):

I I *1” rr' '' 'pies •" 
techniques in employ. in th« 

W I TTU-12A—hut they are t.is.I* ui 
■k» i lb‘>t'iii«l by .ill station opei

" ' hi i luse onh lontcittnn 
I type tubes are used. For example, 

the R< ^-developed biuhpvM 
tetrode lK< AoiiHi is used i 

■ both aural and visual "P.A.’s’.
This tube is small and easy to 

handle—fits into a unique "glide-in” cavity assembly that 
can be interchanged quickly and easily. The result is a high­
power UHF transmitter that is as simple, reliable, and con­
venient to operate as standard broadcast transmitters.

Curve illustrating the linearity 
characteristic of the RCA TTU- 
12A transmitter.

© Designed for Color
Performance requirements for color are much more strin­
gent than for monochrome. The TTU-12A was designed 
to meet color requirements. Over-all linearity is virtually a 
straight line—from white level to sync signal peaks. Wide 
band width provides excellent response out to 4.2 MC. And 
the very important phase vs. amplitude response is constant 
over the whole operating range.

G Economical To Operate
Average power consumption of the TTU-12A is less than 
other UHF transmitters of equivalent power. Tubes are 
designed for long operating life. At conservative estimates, 
these provide total savings up to $34,000—based on a 10- 
year operation. See the typical readings and performance 
characteristics in Table I.

RCA 12.5-KW UHF TransmiWet 
typa TTU-I2A

WithRCA’snewtrans- 
mitter, you get full 
12%-kiloiratt output 
(at the low end of the 
band). Moreover, you 
get this with all ad­
justments made for 
optimum color trans­
mission—and with an 
extra-large allowance

_nother linearity trace (taken 
directly from an o*cillo*cope) 
of the lTU-18 when driving the 
TTU-12A to 12 KW "peak-of- 
sync." "P.A." output.

Average Picture....................... 
Power Factor..........................

Transmitter Output Meter Reading* 
Power Output (transmitter) 
Power Output (Filterplexer) 
Plato Efficiency

Transmitter Overall Dimensions 
Width (front lino cabinets). 
Height..........................  
Depth...........................  
Weight........................



Q 10 Micro-Second, Fouit-Protection

RCA PIONEERED AND DEVELOPED COMPATIBLE COLOR TELEVISION

tWINKKHINQ PRODUCTS DIVISIQK

Specify o Completely 
Matched UHF System

Unique electronic overload protection completely safe­
guards power tubes and circuitry against momentary or 
sustained overload. (For example, the protection circuit will 
remove power so fast it will prevent damage to a wire as 
fine as 0.005-inch diameter shorted across the 7000-volt 
power supply!)

New brochure on the RCA 12.5- 
KW UHF transmitter. Includes 
technical specifications, floor 
plans. Free from your RCA 
Broadcast Sales Representative.

Horizontally sliding doors, 
front and hack, save on work­
able floor space—give the oper­
ators more elbow room. Small 
cubicles (27* wide, 32* deep, 
84' high) enable you to move 
them through standard door­
ways and in and out of standard 
elevators. Pre-formed inter­
cabinet connecting cables re­
duce installation costs.

(Q Hi-Lo Cutback Reduces "Off-Air” Time 
With the TTU-12A transmitter you can cut back to a 
generous l-KW power level —and stay ’’on-air” while 
making emergency repairs to the 123S-KW amplifier. More­
over, small size tube cavities in the power amplifiers may be 
interchanged in less than 5 minutes — enabling you to 
return to full power promptly.

O RCA l-KW Driver—Plenty of Reserve
The RCA 12.5-KW UHF transmitter uses the famous RCA 
TTU-1B l-KW UHF transmitter as the driver. This trans­
mitter, now used by nearly a hundred UHF stations, has 
established an outstanding record for performance and 
reliability. If you want to begin UHF operations with one 
kilowatt now, you can do so with an RCA TTU-1B l-KW 
transmitter. Then add an RCA 12.5-KW UHF power am­
plifier later.

(D You Pay Nothing for "Extras”
The price of the RCA 12.5-KW UHF includes the complete 
transmitter package. No ’’extra” charge for UHF Filter- 
plexer (combination sideband filter and diplexer). No 
"extra” charge for one complete set of tubes. No “extra” 
charge for two sets of crystals, two P.A. "glide-in” cavity 
dollies, one spare cavity, two water pumps, and pyranol- 
filled plate transformer.

RCA can supply a completely ¡m 
matched system to meet any station m 

jAjejSS requirement. This includes the an- Im 
tenna and tower, transmitter, 

J* console, monitoring equipment, Im 
* transmission line or waveguide, 

and the many other accessories needed to 
put a UHF station on the air. Everything is rca uhF 
matched for peak performance and you get Waveguide 
everything from one reliable source—RCA! Section

For complote Information on the RCA 12.5-KW UHF 
transmitter—-and RCA UHF accessories—-call your RCA 
Broadcast Sales Representative.

fmallHieaffMia!



Hew!
TYPE

ESISTORS

Stable... Small
Light-weight

COLOR TV PRODUCTION

SholfefOSS
TELE-TECH

Color TV Chassis being assembled at GE plant in 
Syracuse, N.Y. Shipments of these sets are being 
made to areas rovered by color TV broadcasts

Patent Rights to Terminate
RCA’s right to grant certain sub­

licenses in the radio and television 
fields under General Electric patents 
will terminate Dec. 31, 1962 accord­
ing to an agreement reached be­
tween the two companies.

Printed Wiring Board
An improved printed wiring board, 

capable of simplified manufacturing 
methods, has been made available 
by the components department of 
GE. Use of the “printed eyelet 
boards’’ removes need for specially 
designed terminal pins or eyelets to 
connect opposite sides of the board.

& ELECTRONIC INDUSTRIES ■ May 1954

Color TV Test Equipment
Performance tests for color tele­

vision circuits can be conducted with 
the new TV Sync, and Color Bai 
Generatox’ developed by the Elec­
tronic instruments Div. of Bur­
roughs Corporation, Philadelphia. 
Pa. Designed to show the versatility 
of Burroughs’ unitized pulse-control 
equipment, the TV Test Set simu­
lates actual signal conditions in 
testing circuit response to synchro­
nizing and color information.

MORE NEWS 
on page 32

SHALLCROSS MANUFACTURING CO.
518 Pusey Avenue, Collingdale, Pa.

Electronic Tube Replaces 
Mechanical Recording Dials

The Inditron tube, developed bj 
the National Union Radio Corp., at 
Orange, N J., has a filament which 
shows, with split second changes, 
the digits and letters usually re­
corded on mechanical dials. The 
figures are formed by electronically 
controlling the gas discharge opera­
tion, which is similar to that found 
in common neon tubes.Shallcross “P” Type Encapsulated Resistors are ideal 

for installation where stability, dependability, and 
minimum size and weight are a must. These radically 
new resistors offer the performance advantages of 
hermetically-sealed steatite resistors at less cost.

Because of the unique Shallcross method of encap­
sulating windings, “P ” type resistors have greater 
maximum resistances, longer leakage paths, and higher 
wattage ratings.

Shallcross “P” type resistors arc available in six 
MIL-R-93A lug type styles and five axial lead styles 
with wattage ratings ranging from .500 to 3.5 watts. 
AH styles meet and exceed J AN R 93A, Characteristic A.

Complete information on sizes, ratings, and test 
results of Shallcross “P” type precision wirewound 
resistors is available in Engineering Bulletin L-.30. 
Write for your copy today.



New DECADE 
COUNTER TUBE

The 6476is Another 
New Sylvania 
Development

Now Sylvania offers a new, visual electronic counting 
device. It’s specially designed for control and totalizing 
applications in high-speed production equipment.

Operating by electrical impulses, this tube visually 
indicates consecutive numbers by light flashes within 
the tube—counting from one to ten.

All cathode leads are brought out individually and 
can be plugged into a socket, permitting independent 
control of pulses. Additional tubes may be added to the 
circuit thereby increasing counting capacity to hun­
dreds or thousands.

You will find this new Sylvania tube is low in cost, 
compact in size, and extremely reliable. For detailed 
specifications address Dept. 4E-4405, Sylvania.

Electrical Data
Anode Current. . . 
Supply Voltage . . . 
Max. counting rate

.......................6 ma. max.
............................ 350 volts
4.000 pulses per second

Oue more reason why it pays to specify Sylvania.

Sylvania Electric Product« Inc., 1740 Broadway, New York 19, N.Y.
In Con odo Sylvania Electric (Canada) Ltd., University Tower Bldg. 

St. Catherine Street, Montreal, P. Q.

LIGHTING • RADIO • ELECTRONICS • TELEVISION

TELE.TECH A ELECTRONIC INDUSTRIES • May 1934



ways to

Broadcasters here is the finest

Instantaneous run-up time with pro' 
visions for quick starts and stops .. 
remote control available.

The PHILCO 16mm (hneScanner provides 
the finest film reproduction in either color or 
monochrome. 35mm inode! also available.

Highest quality production in mono 
chrome and color.

Cold light source ... no film burning

equipment available for color and 
monochrome film reproduction. Con­
tinuous film motion and flying-spot 
scanning techniques produce high­
definition pictures with superb light 
values. Whether you plan to use slide 
and film in monochrome; or a versatile 
combination of film and slides in.both 
color and monochrome, the Philco 
CineScanner gives longer film life and 
utmost dependability . . . it’s the only 
practical methodfor color! For complete 
information, write to Dept. T, today:

Check These PHILCO Features
• Quiet, continuous film motion ... no 

complicated intermittent mechanism 
to cause film wear and breakage.



better TV film reproduction

Slide changer and single 16mm him combination for
chrome projection. The multiplexing facilitates the
use of only one light

Dual 35mm and slide changer combination with three racksand three
hrome (positive and negative) filmprovides color and

programs and either color or monochrome slide presentations.

with the new PHILCO

A slide changer, dual 16mm film units, light
equipment racks complete the facilities for monochrome, and 
both positive and negative film . . . leaving extra rack space.

for both of the film units.

Dual slide changer facing 54" light source unit; 84" equip* 
ment rack in background. This setup will handle mono­
chrome (positive or negative) slides with rack -pace to spare

GOVERNMENT & INDUSTRIAL DIVISION • PHILADELPHIA 44



Enclosed find □ CHECK □ MONEY ORDER Quantity Amt.

0-110, 5” REEL 7’Ze IPS 
0-111, 7" REEL 15 IPS

the simplified 0-500 TEST LEVEL

records) . . . only $3.95

D-100 TEST RECORD
“Measure of Your Phonograph’s
Performance." The test record for:

FREQUENCY RESPONSE RUMBLE 
ANC HUM WOW AND FLUTTER 
TRACKING STYLUS COMPLIANCE

D 101 TEST RECORD
“Measure of Your Phonograph’s
Equalization." The only record with 
each of these response curves:

COLUMBIA LP AES NARTB 
RCA's “New Orthophonie”

;in«fir>g krr w-how "

he first anc

S
il» UH recorOe: . . .-
MARSHALL, ChUf Enfimor, Foir- 

nrW4g Eeulpaom Co.: 
ibOmor ne* Te»t T»p« are welcome

Thousands of engineers and audio 
enthusiasts have improved Hi-Fi 
performance with DUBBINGS’tests.

Here is what Audio Experts are say 
ing about our latest development

DUBBINGS

ONE

WOW AND FLUTTER 

HEAD ALIGNMENT 
FREQUENCY RESPONSE

SIGNAL LEVEL

SIGNAL TO NOISE RATIO 

TAPE

NAME

ADDRESS

ZONE STATE

The DUBBINGS CO., Inc. Dept. 45 K 
4140 45th St., L.I.C. 4, N.Y.

“The Measure of Your Tape 
Recorder’s Performance”

TEST
only comprehensive

l| individually recorded

* on REEVES SOUNDCRAFT
LIFETIME

professional tape!

□ D-110 5" Reel 7y2 ips @ $12.50
INTRODUCTORY TILL MAY 15 @ $10.95 $_ _ _
□ D-111 7” Reel 15 ips @ $17.50

INTRODUCTORY TILL MAY 15 @ $15.95 _ _ _
□ D-500 TEST INDICATOR @$3.95 _ _ _
□ D-100 TEST RECORD @ $3.50 _ _ _
□ D-101 TEST RECORD @ $4.95 _ _ _

Postage & Handling $ .50
Please Print . TOTAL $_ _ _

As We Go to Press . . . .

235 TV Stations 
Carried Musical

The largest hook-up of TV sta­
tions ever assembled for a commer­
cial program carried the recent Rog­
ers and Hammerstein birthday party. 
The program was broadcast by 235 
TV stations connected by coaxial 
cable or radio relay facilities.

New Color Dot Generator
A new color dot generator for 

aligning the electron beams in three- 
gun color TV picture tubes is in 
production at Sylvania. This device 
for assuring proper color converg­
ence is designated as Type 506, and 
sells for $129.50.

International Geophysical 
Program for 1957-1958

A major international geophysical 
program, involving cooperation of 28 
nations, is being planned by the U.S. 
National Committee, International 
Geophysical Year, National Academy 
of Sciences, 2101 Constitution Ave. 
N.W., Washington 25, D.C. Among 
the subjects under study are solar 
activity, geomagnetism, ionosphere, 
cosmic rays, and upper atmosphere 
rocket studies.

Future Electronic Market
The electronic market for 1960, in 

terms of factory sales, is estimated 
as $10 billion, according to a study 
by Stanford Research Institute. Com­
mercial equipment sales are pre­
dicted to reach $1275 million.

HEART MICROPHONE

Heart microphone system developed by Altec 
Lansing includes small mike attached to 
stethoscope and power supply. Special cardiac 
conditions may be tape recorded for medical 
study. Amplifier is also used

TELE-TIPS 
on page 42

TELE-TECH & ELECTRONIC INDUSTRIES * May 1954



SAME PRIC

HERMETICALLY SEALED 
Germanium Diodes

GAs TIGHT'

IN General Electric, research aimed at product improvement 
never stops. And, here are the results of that effort...a special, 

non-porous ceramic case diode plus perfection of a metal to 
ceramic seal! This ceramic has already been successfully applied 
to seal high quality tubes. Used in G-E diodes, it voids gas con­
tamination... adds many years of efficient performance!

Order the types you need in quantity now! Phone or write: 
General Electric Co., Sec. X4854, Electronics Park, Syracuse, N. Y.

COMPLETE METAL TO CERAMIC SEAL. Gas-tight ceramic cases with 
metalized ends permit solder seal to nickel pins.
MOI5TURE PROOF. These new diodes exceed the requirements 
of JAN humidity specifications.
REQUIRED ELECTRICAL PROPERTIES. More than two years of de­
velopment were necessary to perfect this combination of hermetic 
seal and superior performance.
MECHANICAL STABILITY. Platinum-rhuthenium whisker is welded 
to the germanium pellet.
LONG-LIFE. The elimination of moisture effects adds years to 
the life of your equipment!

ry/? cfw/ú/enre ___

GENERAL

A. Ceramic Case
B

D
E.

Solder
Germanium Pellet
Weld
Platinum-Rhuthenium Whisker

F. Weld
G. Solder
H. Nickel Pin
I. Weld
J. Leaded Copper Clad Wire

MAXIMUM RATINGS (At 25 C)

Hermetically 
Sealed DIODES 1N69 1N70 1NÍ1

Peak Inverse Voltage 75 125 50
Continuous Operating 

Inverse Voltage 60 100 40
Min Forward Current 

(MA) ot 4- IV 5 0 3 0 3 0
Mas. Inv Current ( « a) 

At — 50V 850 300 __
At — I 0V 50 25 10

AV Rectified 
Current (MA) 40 30 30

Peak Rectified 
Current (MA) 125 90 90

Surge Current (MA) 400 350 350

i JAN approval applied for

ELECTRIC
TELE-TECH & ELECTRONIC INDUSTRIES • May 1954



Sensitivity of system 
faithfully reproduces all tonal 
gradations through 
gamma-corrected 
amplifier.

cojor fidelity. Special Masking 
p/us overall quality of system 
/superlative reproduction.

mittent action. Optical imrhçbilizer 
eliminates claws and shutterX

No shading adjust­
ments necessary. Picture 
free from edge flare and / 
shading. Completely 
automatic from 
remote panel.

Film may be run forward or backward. 
Stopped at any point. Speed may be varied.

I Entirely new standard of operating 
/ economy for both color and 

monochrome operation.

duMont



)UMO MUITIMM

FOR COLOR

16 mm. COLOR FILM

COLOR TRANSPARENCIES

FOR MONOCHROME

AND OTHER DUMONT COLOR EQUIPMENT

MONOCHROME OPAQUES

CUHO^H.!

MONOCHROME 
TRANSPARENCIES

16 mm FILM 
MONOCHROME

Here is the one system that puts you years ahead ... whether for monochrome or 
color. The Ou Mont Color Multi-Scanner permits you to be ready for the day you 
start color broadcasting, and at the same time provides a means of monochrome film, 
slide and opaque pickup surpassing all other systems in quality of performance, oper* 
ating economies and dependability. Yes, sir... anyway you look at it.. . you're 
years ahead with the Ou Mont Color Multi-Scanner — the only continuous-motion 
scanner now being delivered commercially!

Incorporated m the Du Mont Color Multi-Scanner and available as a separate unit 
for improving other color signal sources, the Du Mont Color Masking Amplifier adds 
new realism to color signals. It permits compensation for dye end filter deficiencies 
and adds new qualities to any color setup.
Get details on the complete line of Du Mont color transmitting accessories. As always 
... in color or monochrome... it’s Du Mont to be first with the finest*

The Color Multi-Scanner can go right to work on monochrome transmission. Utilization 
of the same equipment provides fine quality black and white reproduction. At the 
flick of a switch-your choice of color or monochrome-it’s as simple as that!
The Color Multi-Scanner is basically the same as the famous Monochrome Multi­
Scanner with the exception of a light-splitting mirror system and additional unitized 
channel amplifiers. All operational advantages and economies have been retained.

Permits the average television station to prepare for color now, without the large 
investment required in specialized color equipment. The cost of the system may be 
amortized over both current monochrome broadcasting operations and future color 
operations.
The Color Multi-Scanner eliminates registration and other technical problems inherent 
in triple pick-up tube camera designs. The single scanning tube along with the 
unparalleled sensitivity of the Du Mont Multiplier Phototube results in a color signal 
source far surpassing that of other systems.



Styroflex Coaxial Cable
FIRST CHOICE FOR

AM, FM and TV

APPLICATIONS

Phelps Dodge Copper Products Corporation’s 
semi-flexible, aluminum sheathed Styroflex 
cable is specially designed to meet the need 
for a high-power, efficient, low-loss coaxial 
cable in the AM, FM and TV (both VHF 
and UHF) fields. The cable reduces reflec­
tions—which cause ghost images in television 
and distortions in communications—to an 
absolute minimum. Phelps Dodge’s wide ap­
plication and installation experience in these 
fields is at your service.

Visit us in Room 720, 
The Palmer House, Chicago, Illinois, 
during the N. A. R. T. B. convention. 

May 23-27, 1954

PHELPS SOSSE POPPES PHOOUCJS
CORPORATION

40 WALL STREET, NEW YORK 5, N.Y.
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FAST DELIVERY Our own die shop and four

ON SPECIFICATION Backed by a reputationECONOMICAL PRODUCTION The

press for every job permits utmost economy

WIDEST CHOICE OF MATERIALS AlSiMag Send sketchENGINEERING COOPERATION

SEE OUR DISPLAY

CHICAGO • MAY 17-20, 1954

property chart gives more compositions and 

more physical data than any other source.

OFFICES: METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159
CLEVELAND: 50)2 Euclid Ave., Room 2007, Express 1-6685

SYRACUSE, N Y.: 204 Harding 
e NEW ENGLAND 1374 Mass.

modern plants speed deliveries

Place, Phone 9-0656 • 
Ave., Cambridge Mass. 
1123 Washington Ave.

BOOTH NO. 340

most complete press facilities in the industry

LARGE OR SMALL QUANTITIES ...Wehave the

Green Co., 6815 Or io le Or., Dallas 9, Dixon 991« e LOS ANGELES: 5603 No Huntington Dr., Capital 1-9114

The Product 
Development ShowKirklan I 7-4498 ■ PHILADELPHIA 1649 N Broad St., Stevenson 4-2823 • ST. LOUIS

Garfield 4959 • CHICAGO: 228 N LaSalle St., Central 6-1721 • SOUTHWEST: John A

and details of requirements for practical, cost 

saving, delivery-expediting suggestions.

BAS I C MATE R IALS 
EXPOSITION

for accurate compliance with specifications for 

more than half a century.

53rd year of ceramic leadership

AMERICAN LAVA CORPORATION 
A SUBSIDIARY OF MINNESOTA MINING AND MANUFACTURING COMPANY



Recovery Time Characteristics
at 25° Centigrade

Type IN 191
50 K $1© 0.5 Msec and 400 K Q © 3.5 Msec maximum

Type 1N192
50 K 0© 0.5 m ec and 200 KÛ© 3.5Msec maximum

Maximum Back Current
at 55° Centigrade

Type IN 191
400 KS min. between —10 and —50V

Type IN 192
200 KO min. between —10 and —50V

To measure pulse recovery for both types, diodes 
are pulsed at 30 mA in the forward direction and 
then a back voltage of —35 volts is applied.

Now, as part of the continuing program to 
meet the expanding requirements for com­
puter components, Hughes announces the 
registration of Diode Types 1N191 and 
1N192. Both arc selected for their out­
standing performance in computer service.

These computer type diodes, like all 
Hughes diodes, are designed to ensure ex­
tremely high moisture resistance...thermal 
stability... electrical stability... subminia­
ture size... thorough dependability. These 
features mean long life with minimum 
maintenance.

NEW YORK CITY CHICAGO

If you need special computer type diodes, chances 
are that we can furnish them on a production 
basis—because we are constantly producing and 
providing many types to meet literally hundreds 
of electronics and communications applications. 
Among these are high forward conductance, 
low-voltage diodes, used for certain computer 
applications.

Just Off the Press
A new, eight-page descriptive brochure. Listsand 
describes all the more widely-used retma, jan 
and special types in the Hughes line. Just write 
for your copy of Bulletin sp-2.

TELE-TECH A ELECTRONIC INDUSTRIES • May 1954



Eimac Klystron Report X544
3 kw CW power output 
at 1400 mc
Power gain of 1000 times

A power gain of 1OOO times at 1200-1400mc in CW 
operation has been registered by the new Eimac X544 
three cavity, cascade type klystron. With only three 
watts driving power the X544 delivers 3kw power out­
put. This high power and high power gain is possible 
over a 200mc range through the exclusive Eimac feature 
of completing tuning circuitry external to the vacuum 
system. Other features of the Eimac X544 are a long 
life cathode, ceramic tube cavities, practical design and 
light weight.
The X544 is another Eimac advancement in klystrons

eitel-McCullough, inc.
SAN BRUNO • CALIFORNIA

L BAND 
KLYSTRON

Eimac X544 and external tuning boxes.

for higher power at higher frequencies. Other 
Eimac klystrons include high power amplifiers 
for UHF-TV and sturdy reflex klystrons for use 
in conditions of severe shock, vibration and 
sustained acceleration at frequencies to 9600mc.

• For further information contact
our Application Engineering Department

MARK OF EXCELLENCE IN 
ELECTRON-POWER TUBES



rm CMS

ENLARGED SHAFT 
CHO WCW

WM HIM QUALITY IMNIATUR1S» 
"MMI-SIZr CIVILIAN CONTROL— 
Parfenweco tally fgve/s larger 
Tyt—-
TTPI 70, 3/4" diemetor veriebie 
coo^osltiea resister. Wattage 
rating« .3 watt tar resistances 
through 10,000 ohms, .2 watt with 
350 volts maximum across end 
terminals for resistance* over 
10,000 ohm*. Also available In 
concentric shaft tandem construc­
tion C45-7Q as shown above.

TTPI C45-7»

TTPI NC-25, 4 watt, 117/32* dk» 
eter variable uriroweood resistor. 
Available with or without Mustrated 
attached switch and in concentric 
shaft tandem construction C2-25 as 
shown above.

Typical concentric »haft tandva with panel and 
rear section* operating separately from 
concentric shafts (TYPt C4 5-70 ILLUSTRATED).
Simitar construction available for all

TTPI <3-25TYPf <2-35

Exceptionally good delivery cycle on 

civilian orders due to tremendous 

mass production facilities.

COMPLETE
CIVILIAN LINE

SOUTH AMERICA 
lose I uts
But-nr Aire'. Afge Ima 
Montevideo Uruguay 
' i eiro Braztl 
Sao I ». ’ Brazil

. Hem f . I .1. ■
v I I, Bio, 

W* A V* St 
Uppei uHu ?'**i .i

A 11 1 I %
Blvd

I • A u’ele’, CaMofr i.t 
Pbü 'e Hr idsf aw . 33. 1

IN CANADA
I C Meredith X Co 
Street-.ville Untano

OTHER EXPORT
Sylvan (Unsbufy 
* Wes» 40th Sheet
New Toth. N Y

REPRESENTATIVES

A l.ce. n Comp.»1 y 
68IS Onole Un<e 

tlAlUs 9 I VIAS

rm NC-45, 15/14" imitir vs ri Nii 
MnpoaNlMi resister. Waitage rating« 
1/2 watt for resistances through 
10,000ohms, 1/3 watt for resistances 
•ver 10,000 ohms through 100,000 
BhmA 1/4 welt with 500 volts ihaxi- 
vmm across end terminals for resist­
ance* aver 100,000 ohm*. Available 
•rita Am inTtfirsit lILam&meeftAai —Wl mUWviW QIIUUHW

iwftch and in concentric shaft tandem 
xmsiruction C2-45 as shown above.

TYPI QC-35,11/r dfaosoter variable 
soosposNfoo mister. Wattage rating« 
3/4 watt for resistances through 
10,000ohms, 2/3 watt for resistances 
•rar 10,000 ohms through 25,000 
ohms, 1/2 watt with >u0 volts maxi­
mum across end terminals for resist­
ances over 25,000 ohm*. Available 
with or without illustrated attached 
switch and in concentric shaft tandem 
ooftsIrvcthNi C2«35 m tbowfi obov^.

TTPI OC-252, 2 wait, 117/44" dtem- 
eter variable wirawaaad resistor. 
Available with or without illustrated 
attached switch and in concentric 
shaft tandem construction C2-252 
as shown above.



Special Features and Constructions of a 
complote Une of variable résistât < for military 
and dvifian use. Includes dimensional drawings 
of each resistor. Write today for your copy.

temperature end bemldtty range*.
-55'Cln +150°C...aridhyl*»ahm

TYNK
I weft 70*C, 1S/16" diameter vari- 
M* composition resister. Attached 
switch can bo supplied. Also avert­
able In concentric shaft tandem

TYPI 45, (JAN-R-94, Type RVI) 
1/4 watt, 15/16 thometer vari­
able composition resister. 
Also available with other 
special mUMary features not 
covered by JAN-R-94 includ­
ing concentric shaft tandem 
construction. Attached switch

TYPI 25, (JAN-R-19, Type RAM) 
(Muy also be med es Type RA25) 
4 waft, I 17/32" diwMhf 
variable resistor.
Also available with ether 
spedai military features not 
covered by JAH-I-19 includ­
ing concentric shaft tandem

TYPI 252, (JAN-R-19,Type KAM) 
2 watt, I 17/44" diameter 
variable wlruwound resistor. 
Aho available with other 
apodal military features not 
covered by JAN-R-19 Includ­
ing concentric shaft tandem

TYPi 95, (JAN-R-94, Type RV4) 
2 watt 70° C, 1l/R" diameter variable 
«empesMon rvrister Aho available 
wMh other special mMtary feature * 
not covered by JAN-5-94 hdudhg

TYPI 35, (JAN-R-94, Type RV3) 
1/2 weft, I 1/5" diameter veri- 
able composition resistor 
Aho available with other 
spedal miRtary features not 
covered by JAN-R-94 includ­
ing concentric shaft tandem 
construction. Attached switch 
can bo supplied.

COMPLETE
MILITARY LINE

NEW 38 PAGE ILLUSTRATED CATALOG

MUlfi

CHICAGO TELEPHONE SUPPLY

Xectútcn

UNPRECEDENTED 
PERFORMANCE CHARACTERISTICS

Immediate delivery from stock on 189 

types including JAN-R-94 and JAN-R-19 

types of variable resistors.



STAINLESSJJNC
PENNA.NORTH WALES

AM

FM

TV

Mobile

interest of

TOWERS
to testify 

committee, 
the Fifth
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Microwave

FIFTH ESTATE-What with TV, 
atom bombs, electronic controls, 
plastics and wonder drugs drastically 
affecting the lives of every person, it 
was inevitable that the engineers and 
scientists responsible for technolog­
ical developments would be looked 
upon as something special and pow­
erful. So it was without too much 
shock that we overheard them re­
ferred to as the Fifth Estate, adding 
one more to the long estabished four 
estates which have molded the ways 
of man: Royalty. Clergy, Commons 
and Press.

K
I W

K
K

I

HOWS THAT AGAIN? Commented 
Dean W. L. Everitt of the Univ, of 
Illinois upon receiving the IRE 
Medal of Honor at the 1954 Conven­
tion: “This award is the most awful 
honor an engineer can receive.” He 
smilingly explained that awful was 
defined by Webster as “awe inspir­
ing” and “impressive.”

SECURITY RISK as defined by 
President Eisenhower:

1. A person unreliable or untrust­
worthy because of behavior, misrep­
resentations, personal habits, mental 
health or outside pressure.

2. One who commits sabotage, es­
pionage, treason or sedition

3. Anyone who associates with 
spies, foreign agents or Communists.

4. A person who advocates over­
throw of the government by force or 
unconstitutional means.

5. One who belongs to Communist, 
Fascist, or subversive organizations.

6. A person who gives to another 
any security information in violation 
of regulations.

7. One who serves the 
a foreign government.

8. One who declines 
before a Congressional 
claiming protection of 
Amendment.

ADRIAEN VAN DER DONCK, first 
lawyer to arrive in the New World 
Colony of the Dutch West Indies Co. 
of Amsterdam was refused a permit 
to practice law. The Dutch, a canny 
lot, reasoned that since he had no 
competition he might become a one- 
man Supreme Court.

(Continued on page 44)
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RAYTHEON GERMANIUM DIFFUSED JUNCTION PNP TRANSISTORS
2N65*

1500

4321

'Hermetically sealed in metal package 
'In a one cycle band width at 1000 cycles

TELE-TECH & ELECTRONIC INDUSTRIES • May 1954

RAYTHEON TRANSISTORS arc IORI MOST LN THE FIELD with pRQVI N Kl I I \BILI FY 
Over 1,000,000.000 OPERATING HOURS of actual field performance in commercial 
equipment with only a FRACTION OF 1 FIELD RI TURNS proves their reliability to be 
superior to the reliability of vacuum tubes. .
RAYTHEON TRANSISTORS are foremost in number of units in use in commercial 
equipment. Raytheon successfully made transistors in "experimental,” "pilot” 
and now MASS PRODL CT ION phases. The latest-continuous, mass production, and 
inspection techniques are employed in the making of Raytheon Transistors. Hl \ | n - 
OF THOUSANDS are IN AC TUAL COMMERCIAL USE MANY TIMES M< >Kl 111 AN 
ALL OTHER MAKES COMBINED- No other manufacturers can make these statements.

RAYTHEON

tMeasured at Vc = —2.5 volts in common emitter circuit
ttMeasured at Vc = -1 5 volts, k — 0 5 ma in common emitter circuit

RATINGS: - ABSOLUTE MAXIMUM VALUES: CK722 CK723 CK721 CK725 CK727 2N63* 2N64'
Collector Voltage (volts) -22 -22 -22 -22 -6 -22 -22
Collector Current (ma) 10 10 10 10 10 10 10
Collector Dissipation (30°C) (mw) 33 33 33 33 30 33 33
Emitter Current (ma) 10 10 10 10 10 10 10
Ambient Temperature (°C) 50 50 50 50 50 50 50

AVERAGE CHARACTERISTICS (27» C)
Collector Voltage (volts) -6 -6 -6 -6 -1.5 -6 -6
Emitter Current (ma) 1 1 1 1 0.5 1 1
Collector Resistance (meg) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Emitter Resistance (ohms) 25 25 25 25 50 25 25
Base Resistance (ohms) 250 350 700 1500 500 350 700
Base Current Amplification Factor 12 22 45 90 35 22 45
Cutoff Current (approx.) (ua) 6 6 6 6 6 6 6
Noise Factor (max) (db)** 30t 25t 22t 20t 

_ _ _ _ _ _ _ _
12ft 25t 22t



(Continued from page 42)
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WIRES

“HLT 500B” 
HIGH TEMP 

120°C WIRE
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CIRCUS attendance and interest has 
increased because of TV, says Clyde 
Beatty, noted animal trainer.

LEARNING by TV can be as effec­
tive as classroom instruction, accord­
ing to results of an experiment con­
ducted by the Army and Univ, of 
Houston station KUHT-TV. Students 
reported Ihat TV study was at least 
as interesting and easy as classroom 
instruction, or more so.

It pays to make CHESTER 
quality-engineered wire 
and cables your stand­
ard for both commercial 
and military requirements. 
Every foot of conductor 
bearing the Chester label 
is laboratory tested 
and service-proven to 
perform as specified. 
Chester extra-strength 
plastic coatings are made 
super-durable for longer life 
and smooth pliability assures 
the easier working 
qualities that speed 
wiring production.

unit 
not

MORE STUDENTS are enrolled in 
engineering courses at Illinois Tech 
than at any other educational insti­
tution. This includes 4,743 under­
grads and 591 graduate students. En­
gineering enrollment totals for other 
schools are: Brooklyn Poly, 4,805; 
Purdue, 4,705; Univ, of Ill., 4,597; 
CCNY, 4,495; Georgia Tech, 3,669; 
MIT. 3,380; NYU, 3,218; Penn State, 
3,059; Ohio State, 2,949; Newark, 
2,932; Texas A & M, 2,655; Univ, of 
Wis., 2,499; Renssalaer, 2,497; Univ, 
of Mich., 2,430; Carnegie Tech, 1,935; 
Case, 1,616; Columbia. 1.222; and Cal. 
Tech, 484. Grand total for all accred­
ited schools is 171,832.

SEMANTIC problem posed by an 
Emerson employee is why people 
say we listen to the radio, but watch 
TV. Could be that TV has a more 
personal impact. Or maybe when ra­
dio started people said, “Let’s listen 
to radio,” and gradually changed. 
Perhaps “the” will be inserted be­
fore TV eventually.

The 
ni< 
nj

NEW CHESTER BULLETINS
Com pier • data and 
ipecificationr on 
quality conductor* 
for all •loctronic 
wire* and cable* will 
be supplied prompt­
ly. Call or write, 
today!

FLUORESCENT lamps may be op­
erated with increased light output by 
using GE’s new 5-kw static fre­
quency converter that provides 360- 
cycle square-wave current at 600

tand^d and Special 
instructions- . J

AIRCRAFT ELECTRONIC devices 
are reported to account for half the 
cost of fighter planes.

GERMANIUM is literally almost 
worth its weight in gold. At $350 per 
pound, it comes to 65% of the cost of 
the glittering metal. Only one pound 
of germanium is recovered from over 
1000 tons of zinc ore.

FOR EVERY 
ELECTRICAL 

AND 
ELECTRONIC 

NEED!

CHESTER CABLE CORP
CHESTER, NEW YORK

volts. Remote location of 
duces noise. Ballasts are 
quired.

(Continued on page

says — 
For Dependable Wiring, 
Connect It with Chester!

TELE-TIPS

WIRES SCABIES



Since 1915
Manufacturers of Electronic Apparatus for Science and Industry

The Type 1217-A Unit Pulser is the first laboratory-quality 
pulse generator to be made commercially available at moderate 
cost. Its wide range of pulse durations and repetition rates, sta­
bility, high output voltage and variable amplitude control make 
this instrument a highly versatile piece of equipment for every 
industrial and college laboratory.Pulse-modulated UHFsignalsentthrough tv convertor, into tv set 

antenna-input, and through tv-set to screen - overall transient 
response from front *o end determined quickly and easily - 
convertor end receiver manufacturers may in this way effec­
tively determine ability of their products to pass uhf signals, 
under simulated operating conditions.

' he Type 1000-P7 Balanced Modulator Is A 
nique New Device Which Permits Full 100% 
mplitude Modulation Of Carriers From 60 to 
300 Mc — Modulating Signal May Be Any 
requency Over 0 to 20-Mc Band.
Where good rise time characteristics and negli- 

ible incidental f-m are essential, these instru- 
> tents are highly recommended.

With the Unit Pulser and this Modulator, signal 
generators may be pulse modulated over extremely 
wide ranges. The two instruments make a highly 
useful combination for pulse work ... such as 
testing of television broadcast and receiving equip­
ment ... and measurements on radar, omni-range 
and DME. and telemetering apparatus.

Provides square waves from 10 cycles to 100 kc for checking Overall Audio­
Amplifier Transient Response.

For TV-Receiver Testing — a Unit Pulser locked to the receiver line frequency 
produces a visual response directly on the picture tube in checking operation of 
video detector and amplifier.

Invaluable in Educational Laboratory and Demonstration Class — an Oscillo- 
cope and Unit Pulser may be used in student experiments to illustrate ability of 
linear, passive networks to pass pulses of varying durations and repetition rates.

Useful in Telemetering, Computing and Nuclear Research and Development 
— Pulser produces clean pulses controllable over wide ranges — combination of 
two Pulsers produces a flexible phasing system and source of delayed pulses or gates 
adjustable with time.

Write for the recently published VHF-UHF Bulletin which 
gives specifications and technical details for the new Unit Pulser, 
the Balanced Modulator, and G-R’s completely integrated line 
of high-frequency equipment.

Typ« 1217 A Unit Falsar.... $195
shown with plug-in Tyn 1203 A Unit Pwtf SsielT

I n 1I1111K11 A

• .. 1
■M Wave AMlyttrs ft Variai» ft TV A Broadcast Monitori 

PhIk Generator» ft R-L-C Decade» ftR-L-C Standard» ft Umi Instrument» » Sound A Vibration 
Meter» * Stroboscope» ft Null Detector» St Motor Control» ft Harr Filler» ft V-T Voltmeter»

Announcing G-R's NEW Unit Pulser
Pulse Durations: 0.2 to 60,000 ps 
Repitition Rates: 0 to 100 kc

, Rise Time: .05 us

PULSE DURATION

geCAAL AACMO Ml
INPUT

OUTPUT PULSE

GENERAL RADIO Company

3M WC» 90MJJAMPERES $£ 
INPUT 

« vom so-eoevaxs

UNIT 
POWER SUPPLY

IftCROSi ONDS

UNIT PULStR



Type JA % diameter X long. Maximum resistance 125,000 ohms. 0.10 watt. 

Type JC % diameter X 3/«' long. Maximum resistance 250,000 ohms. 0.15 watt. 
Tolerance 1% standard, tolerances to 0.05% available. All resistors furnished 

with low temperature coefficient alloys.

Special wire and impregnation available for greatly increased power rating.

RPC Type J resistors where subminiature requirements 
specify full size reliability and performance 

Precision Wire Wound

RESISTANCE PRODUCTS CO
714 Race Street • Harrisburg, Pa.



REMEMBER, MERLIN
WAND WAVING IS

STRICTLY HOCUS-POCUS

KESTER
TELL-TECH & ELECTRONIC INDUSTRIES • May 1954

For your specific solder requirements, 
remember Kester "44" Resin, "Resin-Five' or Plastic 

Rosin-Core Solder . . . with exact core size or 
flux-content 'tailored" to every job.

4210 WRIGHTWOOD AVENUE, CHICAGO 39, ILLINOIS 
NEWARK 5, NEW JERSEY • BRANTFORD, CANADA

Pulling a rabbit out of a hat is fine 
for entertainment, we agree. But not even a 

magician can make good on the fantastic 
claims attributed to cheaper solders, the mystery 

alloys u ith a secret ingredient, that are 
supposed to equal the performance of higher 
tin content solders. Today, as always, Kester 

believes, the quality of the soldered connection 
is what counts ... not an infinitesimal 

saving. That’s why Kester Solder has been a 
"star performer” for more than 50 years!



EVEN I CAN REPLACE 
RECTIFIERS/ TELE-TIPS

(Continued from page 44)

e^c
^sed like grid caps for easy

PLUG-INS
THE UNIVERSAL SELENIUM RECTIFIERS

Rectifier failures are infrequent—BUT—here is a 

power rectifier that can be replaced on a moment's 

notice without tools. Bring your equipment up to 

date by installing Sarkes Tarzian Plug-In Rectifiers. 

Our engineers will design these rectifiers for your 

application. Please send us your requests.

New 72-page Selenium Rectifier Handbook Avail-
able. Latest 
Your Copy.

Engineering Information. Send For 
Price $1.00.

INC

DIVISION
415 N. College Ave., Dept. T-3, Bloomington, Indiana

In Canada—50 St. Clair Ave., N. W., Toronto

FOUNDING DATE of the Army Sig­
nal Corps has been set back to June 
21, 1860, the date Congress author­
ized the first signal officer. Official 
birthday observed previously was 
March 3, 1863, when Congress au­
thorized the creation of the Signal 
Corps to serve as an integral Army 
unit.

UNDERGROUND TV station being 
built in London will be completed in 
two years. The transmitters beneath 
the site of the old Crystal Palace will 
be fed by land line from remote stu­
dios. The 640-foot steel tower 
(mounted above ground) will have 
an erp of 200 to 250 kw in the 44-88 
mc band.

“SCIENCE itself must be pushed 
ahead in every area, in theoretical 
fields that are now so remote from 
application that no one can see any 
connection, in fields so abstruse that 
they cannot be successfully ex­
plained to laymen. For unless we 
continuously restore the fund of 
basic knowledge, we shall ultimately 
exhaust it. And the greatest steps 
forward rest on accomplishments of 
pure science which are now in in­
fancy.”—Vannevar Bush.

INVESTMENT IN YOUTH is going 
to pay big dividends in the long run, 
and many electronic organizations 
are missing a bet by not spending 
some money and time for this pur­
pose. Typical of the efforts of pri­
vate firms is Telrex President 
Michael Ercolino’s leadership of the 
Boy’s Club of Asbury Park, N.J. 
There, 600 boys learn teamwork, 
have fun, and receive radio instruc­
tion. For young adults, the WCEMA 
Scholarship Fund, supported by 56 
contributing companies, offers op­
portunities to study engineering. 
Locally and nationally, many more 
dollars and man-hours are still 
needed.

PRIMARY TV COLORS, as most 
engineers know, are red, green and 
blue. Ever try to explain to laymen 
why yellow isn’t used instead of 
green? Early schooling is sometimes 
overpowering.

TELE-TECH A ELECTRONIC INDUSTRIES ■ May 1954
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Manufacturers and service organizations know from 
experience that BUSS fuses won’t let them down. 
For over 39 years, under all service conditions, BUSS 
fuses have given dependable electrical protection.

rieaie »end me bulletin SFB containing fact» on 
BUSS »mall dimension fu»e» and fute holder*.

TELE-TECH t ELECTRONIC INDUSTRIES • May

BUSSMANN Mfg. Co. (Dtvi»ion of McGraw Electric Co.) 
Univeriity at Jefferton, St. Loui» 7. Mo.

If you have a special problem in electrical protection, 
Buss places at your service the world’s largest fuse 
research laboratory and its staff of engineers. Let our 
engineers, who are fuse specialists, save the time of 
your engineers by helping you select the right fuse and 
fuse mounting for your |ob—if possible a fuse that is 
already available in local wholesalers’ stocks.

Maktrs of « 
complete line 
of fuses for 
home, farm, 
commercial, 
electronic * 
industrial use.

Rigid quality control is the reason for ’’trouble-free” 
BUSS fuses. Every BUSS fuse normally used by the 
electronic industries is tested in a sensitive electronic 
device that rejects any fuse not properly constructed, 
correctly calibrated and right in all physical dimen-

And there is another reason it pays to standardize on 
BUSS fuses. You can simplify your buying, stock han­
dling and records by using BUSS as the one source 
for fuses. The line is complete: — standard type, dual­
element (slow blowing), renewable and one-time 
types ... in sizes from 1/500 ampere up.

So for the finest possible electrical protection, turn 
with confidence to BUSS fuses. The fuse that can be 
relied on to protect when there is trouble in the cir­
cuit. The fuse that eliminates those needless blows, 
which otherwise could be so annoying to your cus­
tomer.

OU



For Silverly tic Subminiature Capacitors

Compare these characteristics

Batimrs ax ailabh*:

When vou’re liesigning transistor circuits and other miniature 
electronic equipment. Mallon Silverlytic Capacitors are a space­
sax ing solution to your low-voltage capacitor problems. Thev 
provide high capacitance in a ease so small that it fits into the 
lightest chassis lav outs. TheCre onlv inch jn diameter and

— 30° to +65° C.
—55° to +85° C.

ax ailable)

— 10' , Io + infinitx
I: 2 micro amps. after Ô

mid. 1 xolts DC max.
mfd. 5 volts DC max.
tnfd. 10 xolts DC max.
mid. 10 xolts DC max.
mfd. 10 xolts DC max.
mfd. 10 xolts DC max.
mfd. 10 xolts DC max.

lemperalme range:

.apacitx tolerance:

3 K inch long.

Silx erlx ties can he mounted hv their leads with complete assurance 
of reliable operation. \n improved method of attaching tin* axial 
lead w ires eliminates the danger of intermittent open circuits under 
normal production line handling and service vibration.

\n outstanding product of Malloiv s continuing program of 
research in the field of transistor circuit components. Siberlvties 
offer electrical characteristics comparable with those of larger 
electrolv ties. Our new fechnical Bulletin gives complete data on 
these newest members of the Mallon line of electrolv lie capacitors 
that have set tin* standard of the electronic indnstrv. Write for 
vourcopv todav.

Get more from MALLORY
Parts distributors in all major cities stock Mallory standard components for your convenience.

I MallórY Electromechanical—Resistors • Switches • Television Tuners • Vibrators 

Electrochemical —Capacitors • Rectifiers • Mercury Batteries 

Metallurgical —Contacts • Special Metals and Ceramics • Welding Materials
R MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA
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Another Raypar First

RAYPAR
P

INCORPORATED 
7800 WEST ADDISON STREET • CHICAGO 34, ILLINOIS

SERVING A ING

100-66 FLYBACK TRANSFORMER
104-51 HORIZONTAL LINEARTY CONTROL
104-55 HORIZONTAL DYN. CONV. PHASE 

CONTROL
104-54 HORIZONTAL CONVERGENCE 

TRANSFORMER
104-52 WIDTH COIL
100-67 PURITY COIL
104-53 FIELD NEUTRALIZING COIL

RADIO & TV MANUFACTURERS
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BOGUE
Inventions and their Protection

this factual, carefullyanswered

cycle power

Clark Boardman ( 
Matthew Bender Co.
Price $10.00

1954 by 
York andLtd., New

TELE-TECH & ELECTRONIC INDUSTRIES ’ May 1954

What rights has the employed re­
search engineer toward his own in­
ventions? What is meant by a strong 
patent? By super-invention? These 
and many other similar questions are

prominent companies have been depend­
ing on equipment built by Bogue Electric 
Manufacturing Company ...

5 KW low harmonic set. 400 
cycle regardless of input volt­

age, loading or heating.

eurge V. Wood lin g Published

reason so many

Dual output 10 KW, 400 
cycle and 200 amp. 28 
volt output, portable unit.

Proceedings of the National Elec­
tronics Conference, (1953)
Published 1951 by National Electronic! Confer­

ence Inc., Kt E. Randolph Street, Chicago, ill. 
959 pages. Price $5.00

(Continued on page 56)

documented book by an eminent law­
yer-engineer.

This revised edition of the author’s 
original work on patent law was writ­
ten to cover the changes involved in 
the new Patent Codification Act. The 
book opens with a basic analysis of 
patent law and common law, and then 
proceeds to apply each to the problems 
of the inventor. Actual case histories 
are supplied, with the pertinent cor­
respondence, showing the pitfalls suf­
fered by former inventors through 
ignorance of patent law. Of particular 
interest to the engineering profession 
is a very detailed section on the em­
ployee-employer relationship, and on 
jointly-owned patents.

The most striking feature of this 
book is its style. In contrast to the 
ponderous involved phraseology ex­
pected of law books, the author here 
has carefully weighed the limitations 
of the non-Iegal mind, and has scru­
pulously avoided the use of technical 
terms. The happy result is a book 
which is simple, clear and easily read. 
The value of this book as a text book 
is obvious: It may well become, also, 
a standard reference book for engi­
neers and engineering management.

CMM

Low harmonic 400 cycle AC 
generator and low ripple 
28 volt DC generator, syn­

chronous motor driven.

5 KW portable regulated 400 
cycle motor-generator set with 

integral control panel.

400 cycle voltage 8. frequency 
regulated inverter. Operates 

from 28 volt DC supply

Variable frequency 320 to 1000 
cycle M-G set. Bogue magnetic 
amplifier maintains voltage and 
frequency to within one-half of 

1% of any preset value

Radio Receiver Design, 2nd Ed.
By K. R. Sturley. Published 1954 by John IFHey

dlr Son», Inc., 440 Fourth Ate., New York 16, 
N.Y. 667 pages. Price $1O,

This is the first part of a two-part 
work on designing communications re­
ceivers. It covers electron tubes, an­
tennas, r-f and i-f amplification, 
frequency changing, oscillators and de­
tection. The author, Head of the Engi­
neering Training Dept, of the British 
Broadcasting Corp., takes the reader 
briefly through general considerations, 
and then presents the detailed circui­
try and mathematical analyses of the 
elements composing the radio system 
As might be expected, this volume is 
straightforward and contains no star­
tling revelations. However, it is clearly 
written, packed with practical engi­
neering information, and should be a 
valuable reference for designers of 
communications equipment. AJF

and other special speed changers, yet, 
faithfully deliver 400 cycles—exactly—no 
load to full load regardless of voltage 
variations.... truly the standard of 400

For example, Bogue special 400 cycle 
single shaft, two-bearing synchronous 
motor driven units eliminate belts, gears

" For precision Hi-Cycle power gener­
ating equipment to meet one of a myriad 
of special power requirements ranging 
from highest quality laboratory power to 
precision electronic testing, industry re­
lies on Bogue Precision Power. Bogue as 
the recognized leader in the Hi-Cycle field 
offers these performance characteristics—

REQUEST 

ILLUSTRATED 

CATALOG 440

BOOKS



for PRECISION • QUALITY • DELIVERY...

SIZE 
1-1/16 OD 

1/2 H
6-32 MTG.

SIZE 
1-5/16 OD 

23 32 H 
6-32 MTG.

TYPES 
MP706 
MPR40
MP608 
MPO73

Q max.
140
185
170
265

Freq.
14 KC
35 KC
60 KC
250 KC

TYPES
MP930
MP395

Q mo*.
160
225

8KC
25 KC

MP TOROIDS

SIZE
2 OD 

1 H
8 32 MTG.

TYPE Q max. Freq.
MP254 210 6 KC

MP (Molded Plastic) units are the result of a long development program. CAC MP toroids have repeat
edly passed all tests for MIL-T-27, Grade 1, Class A without exception. Most compact design—may be 
stacked — mounted by center bushing — absorbs mounting pressures — sturdy silver plated terminals
— arrangements available up to 5 terminal connections — standard inductance values listed below 
shipped from stock—special inductances and configurations supplied promptly on request.

STOCKED VALUE TABLE
HMM MP 845

IND. PAST. N«. INO. PART. Na.

5.0 MH MP206-1- 2.0 MH MP 445-1 -
A0 MH MP-206-2— 2.4 MH MP 445-2 -
7.2 MH MP-206-3- 3.0 MH MP445-3—
5.6 MH MP-206-4— 3.6 MH MP448-4-

10 MH MP-206-5- 4.3 MH MP445 5-
12 MH MP206-6- 5.0 MH MP448-6-
15 MH MP-206-7 — 6.0 MH MP448 7-
17.5 MH MP-2064- 7.2 MH MP4454—
20 MH MP-206-9 — 5.6 MH MP448-9-
24 MH MP-206-10 — 10 MH MP -848-10 -
30 MH M P-206-11 - 12 MH MP-848-11 -
36 MH MP-206-12 - 15 MH MP448-12 -
43 MH MP-206-13 - 17.5 MH MP448-13 -
50 MH MP-206-14 - 20 MH MP-548-14—
«0 MH MP-206-15 — 24 MH MP445-15—
72 MH MP-206-16 - 30 MH MP-848-16 -
16 MH MP-206-17 - 36 MH MP-206-17 -

100 MH MP-206-15 - 43 MH MP-848-18 -
120 MH MP-206-19 - 30 MH MP448-19 -
130 MH MP-206-20 - «0 MH MP-848-20 -
173 MH MP -206-21 - 72 MH MP448-21 -
200 MH MP-206-22 - «6 MH MP445-22 -
240 MH MP-206-23 - 100 MH MP-848-23 -
300 MH MP-206-24 - 120 MH MP448-24 -
360 MH MP 206-23 - 130 MH MP448-23 -
430 MH MP-206-26- 175 MH MP448-26 -
300 MH MP-206-27 - 200 MH MP448-27 -
600 MH MP-206-20 - 240 MH MP448-28 -
720 MH MP-206-29 - 300 MH MP448-29 -
560 MH MP-206-30 - 360 MH MP448-30-

1.00 HY MP 206-31 - 430 MH MP448-31 -
1.20 HY MP-206-32 — 500 MH MP448-32 -
1.30 HY MP-206-33 -
1.75 HY MP-206-34 —
2.00 HY MP-206-35—
2.40 HY MP-206-36—
3.00 HY MP-206-37 —

memMP930
IND. PART. N*. INO. PART. Na.

5.0 MH MP-930-1 - 5.0 MH MP-395-1*
6.0 MH MP 930-2 - 6.0 MH MP-393-2-
7.2 MH MP-930-3- 7 .2 MH MP4954-
5.6 MH MP930 4- 5.6 MH MP -395-4 -

10 MH MP-930-5 — 10 MH MP-393-3 —
12 MH MP-930-6 — 12 MH MP 395-6 -
13 MH MP-930-7 - 15 MH MP-395-7-
17.5 MH MP9304 - 17.5 MH MP2954-
20 MH MP930 9- 20 MH MP-395-9 —
24 MH MP-930-10 — 24 MH MP 395-10 -
30 MH MP-930-11 - 30 MH MP-393-11 -
26 MH MP 930-12 - 36 MH MP-395-12 —
43 MH MP-930-13 - 43 MH MP495-13-
30 MH MP-930-14 - 50 MH MP-395-14-
60 MH MP930-I5- 60 MH MP-393-15 -
72 MH MP-930-16 - 72 MH MP-395-16 -
86 MH MP-930-17 - M MH MP395-17-

100 MH MP-930-1S - 100 MH MP-395-15 -

MP2S4
IND.

24
30
36
43
50
60
72

IN ORDERING

120 
150 
175 
200 
240 
300 
360 
430 
300 
600 
720
560

MH 
MH 
MH 
MH 
MH 
MH 
MH 
MH 
MH 
MH 
MH 
MH

1.00
1.20 
1.50 
1.75
200 
2.40
3.00
3.60
4.30

7 20

10.0
12.0
15.0
17.5

I HY 
I HY 
I HY 
( HY 
I HY 
I HY 
» HY 
I HY 
I HY 
) HY 
► HY 
I HY 
HY 
HY 
HY 
HY 
HY

MP-930-19 
MP-930-20 
MP-930-21 ■ 
MP 930-22 
MP-930-23 
MP-930-24 - 
MP-930-25 
MP-930-26 
MP-930-27 
MP-930-25 
MP-930-29 
MP-930-30 
MP-930-31 
MP-930-32 
MP-930-33 
MP93034 
MP-930-35 
MP930 36 
MP-930-37 
MP-930-35 
MP-930-39 
MP-930-40 
MP-930-41 
MP-930-42 
MP-930-43 
MP-930-44 
MP-930-43 
MP-930-46 
MP930-47

120 
150 
175 
200 
240 
300 
360 
430
500

MH 
MH 
MH 
MH 
MH 
MH 
MH 
MH 
MH

MP-395-19 
MP-395-20 
MP 395-21 
MP495-22 
MP-395-23 
MP493-24 
MP-395-23 
MP-395-26 
MP 395-27

100 
120 
150 
175 
200 
240 
300 
360 
430 
300 
«00 
720 
M0

MH 
MH 
MH 
MH 
MH 
MH 
MH 
MH 
MH 
MH 
MH 
MH 
MH 
MH 
MH 
MH 
MH 
MH 
MH 
MH 
MH 
MH

1.00 
1.20
1.50
1.75
2.00
2.40
3.00 
3.60

5.00 
600 
7.20
8.60

10.0 
12.0 
15.0
17.5 
20.0 
24.0 
300 
36.0

1 HY 
» HY 
► HY 
1 HY 
1 HY 
) HY 
I HY 
» HY 
» HY
1 HY 
1 HY 
» HY 
I HY 
HY 
HY 
HY
HY
HY 
HY 
HY 
HY

MP-254-1 — 
MP-254-2- 
MP-254-3- 
MP-254-4- 
MP-254-5- 
MP-254-6 - 
MP-254-7 — 
MP-2544 - 
MP254-9- 
MP-254-10 
MP-254-11 
MP-254-12 
MP-254-13 
MP-254-I4 
MP-254-15 
MP-254-16 
MP-254-17 
MP-254-15 
MP-254-19 
MP-254-20 
MP-254-21 
MP-254-22 
MP-254-23 
MP-254-24 
MP-254-25 
MP-254-26 
MP-234-27 
MP-254-28 
MP-254-29 
MP-254-30 
MP-254-31 
MP-254-32 
MP-234-33 
MP254 34 
MP-254 35 
MP-254-36 
MP-234-37 
MP-254-38 
MP-234-39 
MP-254-40 
MP-254-41 
MP-2544?
MP-254-43

Add suffix *A' to above numbers for clear bushing
Add suffix ’B’ to above numbers for tapped bushings
Replace 'MP' prefix with 'HS' for metal encased toroids (m* beck peg« hr «ieKriptu«).
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(Upper left) - Xikc's missile climbs to destroy an enemy, under guidance of complex electronic controls. 
A radar is shown at right. Nike (pronounced Ny kee) is named after the Greek goddess of Victory.

BELL TELEPHONE

LABORATORIES

Is it |>ossible to guide an anti-aircraft 
missile so that it will track down and 
destroy a rapidly maneuvering target? 
No one knew the answer for sure when 
the V. S. Army put this question to 
Bell Telephone Laboratories in 1945.

Ihe special skills and tecdink pies de­
veloped to create the nation’s communi­
cations network uniquely fitted Bell 
scientists to answer this question. They 
recommended a new system. Nike, and 
then worked to bring it into being with 

Improving telephone service for America provides careers for creative men in scientific and technical fields

54 TELE-TECH & ELECTRONIC INDUSTRIES * May 1954

engineers from Vrmy Ordnance, West­
ern Electric Company and Douglas Air­
craft Company.

The first Nike installation has been 
made, and more will follow. Thus, Amer­
ica’s defenses grow stronger through a 
new extension of frontiers in the com­
munications art. It is a proud achieve­
ment of the knowledge and skills first 
developed at Bell Telephone Labora­
tories to make the nation’s telephone 
service ever better.



rolarad NTSC Color TV Equipment consists of fully integrated units 
that combine ease of operation with maximum flexibility.

COLOR BAR GENERATOR—PT-203 Provides color TV test signals, NTSC 
standards, for color TV equipment, networks and components. Supplies 
complete composite video signal in the form of seven fundamental color 
bars simultaneously with seven gradations of gamma bars. White dot 
pattern superimposed on both color and gamma bars. Color test pattern 
can be used for adjustment of both color transmitter and receiver 
circuitry. Internal switching permits 19 different test patterns.

Polarad

equipment
for studio and
laboratory

COLOR SYNCHRONIZING GENERATOR-PT 201 Furnishes NTSC color 
TV subcarrier frequency component and contains divider network to 
yield 31.5 KC signal Provides driving, blanking and synchronizing 
pulses, as well as vertical and horizontal dots for linearity checks. 
Used to drive color bar generators, or any other NTSC color TV gen-

COLOR
erating equipment. Utmost stability assured by 
driving all pulses from leading edge of crystal 
controlled oscillator. Unit may be locked to 
synchronize with 60 cps line. Also available as a 
separate unit, PT-202 Subcarrier Frequency Gen­
erator to modify any existing standard (B, W) syn­
chronizing generator in accordance with NTSC color 
TV standards.

COLOR TV VIDEO MONITOR-M 200 Compact, rug­
ged instrument consisting of two portable units. 
Uses 15 inch RCA tri color Kinescope. Checks qual 

ity of NTSC color video signals in studio, on transmission or in factory 
Excellent synchronizing stability. Displays highest definition transmitted 
pictures with exceptionally good color rendition. All controls on front 
panel. Instrument may be rack mounted or employed as field test 
equipment.

ALSO AVAILABLE An NTSC color TV Flying Spot Scanner, furnished as 
a completely packaged unit supplying a standard color video signal. 
For further information, contact your nearest Polarad representative 
or write directly to the factory.

COLOR BAR GENERATOR PT-203
OUTPUT SIGNALS: Composite Video 
(2 outputs) (Sync negative A positive) 
SIGNAL INFORMATION
7 Bars of Color
7 Bars of Gamma Gradations
White Dot Pattern (Vert and Hor) 
EXT. VIDEO INPUT FOR MIXING 
2 Volts neg polarity

COLOR SYNCHRONIZING GENERATOR PT 201
OUTPUT SIGNALS;
Synchronizing Signal (Neg.)
Camera Blanking Signal (Pos . Neg.)
Horizontal Drive Signal (Neg )
Vertical Drive Signal (Neg.)
Composite Video Output (Neg., Pos.) 
NTSC Color Subcarrier Freq.
(3.579545 mc/s)

COLOR VIDEO MONITOR M 200
Signal Polarity-Positive, Negative, Balanced 
Input Video-0.25 Io 2 0 Volts, peak to peak 
Input Impedance-66 mmf «cross

2.2 megohms
Resolutlon-250-300 lines (Full Utilization 

of NTSG Color Signal Bandwidth) 
linearity-Better than 2% across raster

Horizontal and Vertical

Mbuqus> au« • Arnpnor Canada • Atlanta • Boston •

ELECTRONICS CORPORATION 100 METROPOLITAN AVENUE. BROOKLYN 11, NEW YORK

REPRESENTATIVES
Chicago • Cleveland • Fort worth • Kansas City • Los Angeles • New York • Philadelphia • San Francisco • Seattle • St Paul • Syracuse • Washington. 0. C
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(Continued from page 52)

Coil Winding

AMERICAN PHENOLIC CORPORA

TELE-TECH & ELECTRONIC INDUSTRIES « May 1954

This volume contains all of the 98 tech­
nical papers and addresses presented at 
the 1953 national conference. The topics 
covered include research, development 
and application in the fields of micro­
waves, communications, ultrasonics, 
audio, transistors, servomechanisms, and 
nucleonics. This years issue is volume 
IX of the series, and volumes from 
earlier conferences are available from 
the same address at the same price

qualities, a second helping of the 
same, to keep amphenol a vital 
member of the electronics industry 
for many, many years to come.

“A little more of everything”— 
we think a little more courage, a 
little more imagination, a little

By V. Querfurth, Published 1954 by George 
Stevens Mfg. Co., Pulaski Road at Peterson, 
Chicago 30, III 128 pages, Price 36.50

Here is a practical book for manufac­
turing electronic engineers containing a 
description of coil winding procedures, 
winding machines and associated equip­
ment. It is unfortunate that more books 
of this type are not written because it 
contains many of the answers to the 
“how it is done physically” questions. 
Interestingly, it is pointed out that no 
basically new coil shapes have been de­
veloped over the past ten years and that 
thus this handbook promises reference 
value for many years to come. Aside 
from the time saving alignment charts 
and gear tables contained in the ap­
pendix, section headings include: rack 
driven machines, cam driven machines, 
resistor strip winding machines, wire 
guide and tension devices, counters, ar­
bor and chuck design, heavy wire wind­
ing, multiple paper section winding, 
wire insulation behavior, pi windings, 
i-f transformer windings, self resonant 
coils and many others. Another val­
uable asset with this book is the en­
closed registration card through which 
purchasers will receive periodic up-to- 
date fill in information on new tech­
niques. BFO

Yes, in a way, a second helping— 
for we are trying to express the 
factors which have helped raise the 
AMERICAN PHENOLIC CORPORATION

more faith have been responsible 
for the growth of amphenol during 
the last two decades. And we look 
forward to the same “little more"

Low Frequency Amplification
Bv Dr N. 4 J. voorhove. Published 1955 a. a 

new volum. in the Phillip, Technical Library. 
497 page,, 479 illustration,. Price $9.00. 
Available through Elsevier Pre,,, 155 fast 
82 Street, New Yorh 28, N.I.

An extremely interesting volume on 
Audio Frequency Engineering. Al­
though written essentially about avail­
able European equipment, the technical 
discussion nonetheless parallels Ameri­
can techniques. Of particular interest is 
the illustration showing a series of 
elliptical load lines for a pentode tube 
as traced on a cathode ray oscilloscope 
contained in the chapter on “Character­
istics of amplifier valves.” Other sec­
tions include; preamplification; output 
amplification; feedback; matching, con­
trol and limiting; Rectifiers-tubes, me­
tallic, vibrators etc. Extensive foreign 
and domestic bibliographies are in­
cluded throughout the volume.

I (Continued on page 60)

by its boot straps in a little over 
twenty years. In the early thirties 
amphenol was just another strug­
gling industriahinfant in one small 
factory and our main concern then 
was radio sockets. Today there are 
five modeun plants producing over 
11,000 cataloged products ranging 
all the way from A N connectors to 
television antennas.

oie of everything BOOKS



Fast, convenient distortion 
measurements-20 cps to 20 kc

WAVE COMPONENT 
MEASUREMENTS

•hp- 3004 Harmonic Wave Analyxor 
incorporates a unique selective amplifier 
that isolates individual wave compo­
nents quickly and easily. Instrument 
covers frequencies 30 cps to 16 kc, gives 
full scale readings with inputs of 0.001 
to 500 volts. $625.00.

BROADCAST MEASUREMENTS 
-hp- 33OC Distortion Analyxor, for FM 
measurements, is identical with -hp- 
3308 except meter has VU ballistic char­
acteristics meeting F.C.C. requirements. 
$425.00.
-hp- 33OD Distortion Analyxor, for AM 
and FM, includes detector to rectify AM 
carrier, plus VU meter described above. 
$440.00.

HIGH QUALITY AUDIO TESTS 
-hp- 2O1B Audio Oscillator covert all 
frequencies 20 cps to 20 kc, provides 
3 watts or 42.5 volts output into 600 
ohms. Stability better than ± 2% in­
cluding warmup; frequency response 
± 1 db full range. $250.00.

Want to measure total distortion quickly and accurately? Study individual wave 
components simply and directly? Determine transient and frequency response? 
Make AM or FM broadcast measurements for F.C.C. reports?

Whatever your requirement, -hp- has proper instrumentation; the broad -hp- 
line provides complete coverage for all distortion measurements 20 cps to 20 kc.

Typical of quality-built -hp- distortion measuring equipment is -hp- 33OB 
Distortion Analyzer. This instrument provides fast, accurate measurement 
of values as low as 0.1%, 20 cps to 20 kc, and also measures voltage level, 
power output, amplifier gain, response, audio noise and hum (direct readings) 
unknown audio frequencies; and serves as a high gain, wide band stabilized 
amplifier, -hp- 3 30B, $395.00.

HIGH QUALITY VOLTAGE SOURCE 
•hp- 206A Audio Signal Gonoratot 
covers frequencies 20 cps to 20 kc; is 
highly accurate, highly stable. Provides 
continuously variable signal with loss 
than 0.1% distortion. Includes VTVM, 111 
db attenuator adjustable in 0.1 db steps, 
•nd transformer for matching to 50,150 
and 600 ohm loads. Maximum output 
level 4- 15 dbm. $550.00.

©
ELECTRONIC MEASURING 

INSTRUMENTS

GET COMPLETE INFORMATION TODAY!

HEWLETT-PACKARD COMPANY
Dept. 3036T Page Mill Road, Palo Alto, California
Please send me complete data on:

□ 3308 33OC D 300A J 201B 206A

Name__

Company

Street

Zone State

Data subject to change without notice. Prices f.o.b factory.
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SILECTRON C-CORES LITTLE

The Ahnow Engineering Company

Los Angeles: 3450 Wilshire Blvd Boston: 200 Berkeley St.
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any/quantity and any size
For users operating on government schedules, Arnold is now produc­
ing C-Cores wound from %, ¥2. I, 2, 4 and 12-mil Silectron strip. 
The ultra-thin oriented silicon steel strip is rolled to exacting toler­
ances in our ow n plant on precision cold-reducing equipment of the 
most modern type. Winding of cores, processing of butt joints, etc. 
are carefully controlled, assuring the low est possible core losses, and 
freedom from short-circuiting of the laminations.

We can offer prompt delivery in production quantities—and size is 
no object, from a fraction of an ounce to C-Cores of 200 pounds or more. 
Rigid standard tests—and special electrical tests w here required—give 
you assurance of the highest quality in all gauges. • Your inquiries 
are invited.

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 

General Office & Plant: Marengo, Illinois 
DISTRICT SALES OFFICES... New York: 350 Fifth Ave.



ECONOMY/

ìaiu3 ct«»i

12 WCiyS to presentyour “commercial

button selection and 360° rotatable stick control

RADIO CORPORATION Of AMERICA

For quick delivery, order your RCA Special Effects 
Equipment direct from your RCA Broadcast Sales 
Representative.

t x« V/

Now—with RCA’s new Special Effects Equipment—you can 
have these 12 attention-getting effects right at your fingertips. 
You push the button for the effect you want. You swing the 
"control stick” (rotatable 360°) and put the selected effect in the 
picture wherever you want it. It’s simple, inexpensive—requires 
no complicated equipment or extra cameras.

RCA’s Special Effects Equipment consists of just two separate 
units; (1) a TG-15A control panel (shown below) and generator, 
(2) and a TA-15A amplifier. The Special Effects Panel can be 
inserted in any RCA Console housing. The other units can be 
mounted in your video racks. Installation couldn’t be easier.

Horizontal Vertical split Vertical wipe Vertical wedge wipe

Horiiontal split Controllable corner insertDiamond insert and wipe

Horizontal wedge wipe Optional special effectRectangular insert and wipe Controllable corner insert



Built to JAN R-19 Spec’s
series

potentiometer

For further information write reJUR-Amsco Corpora­
tion, Dept TTL5 45-01 Northern Boulevard Long 
Island City 1, New York.

The moderately priced precision potentiometer that 
incorporates features of more expensive models 
Miniaturized (only 1^" diameter) for military air­
borne instrumentation and similar applications 
Built to rigid JAN-R-19 and Air Force specifications 
300 electrical and mechanical rotation 
Linearity up to 0.1% 
5 to 125,000 ohms 
Available with on off switch 
Ganging up to 10 units 
Many models and special designs available

/ precision electronic instruments by

YOU’RE SURE WITH
POTENTIOMETERS

0 e d U R AMS
4 5 0 1 NORTHERN BLV D , L I C

CONNECTORS • METERS

BOOKS J
(Continued, from page 56)

Mechanical Vibration
Ry G fl . ran Santen Published 1953 a» part uf 

Phillip» Technical Library Series, 30B pages, 
6x9 in. Price $7.50. Available through 
Elsevier Press Inc., 155 Fast H2 Street, New 
York 2B, N.Y.

Here is an interesting volume for 
those engaged in vibration studies and 
vibration measurements. The author 
discusses the theory involved in vibra­
tion phenomena in such a way that it 
can be readily assimilated by anyone 
having an ordinary knowledge of 
mathematics. The results of the compu­
tations are presented in most every case 
in the form of tables or charts. Specific 
topics covered include: undamped free 
vibrations; damped free vibrations; 
forced vibrations; analogies between 
mechanical and electrical oscillations; 
resonance curves; propagation of vibra­
tions; and vibration measuring equip­
ment. Most vibrations, the author points 
out, are detrimental being either un­
pleasant or actually dangerous. The vol­
ume is a written work to study such ef­
fects closely and to develop means of 
vibration elimination.

BOOKS RECEIVED
Tables of Integral Transforms
Compiled and edited by the staff of the Rate­

man Manuscript Project, California Institute 
of Technology, under Professor 4. Erdelyi 
Published 1954 by McGraw-Hill Booh Co., 
Inc., 330 W . 42nd St., New York 36, N.Y. 
391 page». Price $7.50. The first of two 
volumes of table» of integral» involving 
higher transcendental function». This volume 
contain» table» of Fourier tran»form» (sine, 
cosine and exponential), of Laplace trans­
forms and inverse Laplace transform», and 
of Mellin transforms and inverse Mellin 
transforms.

Tables of Lagrangian Coefficients 
for Sexagesimal Interpolation
Prepared by the National Bureau of Standard» 

as part of the NBS Applied Mathematic» 
Serie» 35. Published by the Government 
Printing Office, Washington 25, D.C. 157 
page». Price $2.00. The Lagrangian inter pola- 
tion formula is a fundamental tool in prob­
lems of interpolation. Additional flexibility 
is gained here with tables designed for use 
in arguments in sexagesimal measure, such 
as angles given in units of degrees, minutes 
and seconds.

History of American 
Industrial Science
Pt Courtney Koberl Hall Published 1954 hr 

Library Publishers, 8 8 s'st lOth Street, New 
York 18, N.Y. 453 page.. Price »4.95. A 
study of American "know-how" covering 
transportation by land, water and air, chemi, 
cals, electrical and communication, industries, 
non metallic minerals, rubber and rubber 
product., etc.

Techniques of Photo Recording 
from Cathode Ray Tubes
3rd Edition published by Allen B. DuMont Labo­

ratories, Clifton, N.J. 36 pages. A review of 
the problems encountered in photographing 
cathode ray tube patterns and of the means 
fur overcoming them.

Evaluation of C-Band (5-5 cm) 
Airborne Weather Radar
Publithed 1954 by United Air Lines Inc., 

Denver, Colo. 108 page.. Re.ult. of ■* four­
month evaluation of C-Band weather radar.
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Insulation 
Resistance

20,000 ohms minimum between wind­
ings, measured at 25°C and 180 
Volts DC.

0-C 
Rating

Maximum working voltage, 300VDC. 
Flash tested between windings at 
600VDC. May be life tested at 450 
VDC between windings, 85°C,for 250 
hours.

Temperature
May be operated between -55°C and 
d-85°C. Higher temperature units 
available on request.

Sprague, on request, will provide you 
with complete application engineering 
service for optimum results in the use of 
pulse transformers for computers.

Sprague PULSE TRANSFORMERS for digital computers

WORLD’S LARGEST 
CAPACITOR MANUFACTURER SPRAGUE

Export For The Americas: Sprague Electric International Ltd.. North Adams. Mass. CABLE SPREXINT

As a new line of reliable components for 
digital computers, Sprague has introduced 
and is in production on pulse transformers 
of a new type. This transformer line is prin­
cipally directed to high speed, low power 
computer circuits, with some designs also 
finding application in blocking oscillator 
circuits, memory ring driving circuits, etc.

Two major types are offered: a miniature 
transformer, Type 1OZ, for 0.05 to 0.5 
microsecond pulse circuits, and a larger 
transformer, Type 2OZ, for handling pulses 
up to 20 microseconds in length. Inter­
mediate sizes and plug-in units are also avail­
able for special customer requirements.

Basic data on the high reliability min­
iature transformer is tabulated at right. 
Complete details are in Engineering Bul­
letin M 502. A copy will be sent you on 
letterhead request to the Sprague Electric 
Company, 233 Marshall Street, North 
Adams, Massachusetts.

BASIC CHARACTERISTICS OF 
TYPE 10Z PULSE TRANSFORMERS

Applications

Physical 
Description

Ratios 
Offered

Maximum 
Repetition 
Rate

For a pulse length of 0.1 microsec­
ond, pulse repetition rates up to 2 
megacycles per second can be em­
ployed.

Pulse 
Duration

flipflop circuits * buffer circuits 
pulse amplifier circuits • gating cir­
cuits • other circuits with pulse 
lengths up to about 0.5 microseconds.

Hermetically sealed. Housed in cor­
rosion-resistant can with glass-to- 
metal solder-seal terminals at each 
end. Can length is %" and diameter 
is ¥2". Transformers can be mounted 
and supported by lead wires in most 
applications.

Ratio 1:1 — Cat. No. 10Z3 
Ratio 2:1 —Cat. No. 10Z5 
Ratio 3:1 —Cat. No. 10Z4 
Ratio 4:1 —Cat No. 10Z2 
Ratio 5:1 — Cat. No. 10Z1 
Special Ratios Available

.05 to 0.5 microseconds.

Pulse Normally used in circuits whose pulse
Amplitude amplitude varies up to 60 volts.
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TELE-TECH

A NEW LOOK IN PLANT SITES

large metropolitan makes
nothing short

A duplication

80% OF U.S. ELECTRONIC MANUFACTURERS IN FIVE H-TARGET AREAS

50-mile d*Densely populated city ureas in which electronic industries are concentrated. Solid dot represents
ameter susceptible to direct H-bomb destruction. Outer circle shows 100-mile diameter subject to radioactivity

woefully inadequate is 
manufacturing facilities.

This concentration in

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

twinning” of contracts should be an

marine on one of the coastal cities would show how
lobbed from a sub
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essential part of government purchasing, and secret 
projects should continue to have priority over our own 
consumer goods planning.

BALTIMORE
ANNAPOLIS 
WASHINGTON 
ALEXANDRIA 
DOVER 
WILMINGTON 
LANCASTER 
PHILADELPHIA

NEW YORK
NEWARK
LONG ISLAND CITIES 
STAMFORD
BRIDGE PORT 
PATERSON 
TRENTON
YONKERS 
WHITE PLAINS 
ASBURY PARK

ing. so prevalent in large cities, i 
blessing.

But most important, to survive

CHICAGO
ELGIN 

EVANSTON 
AURORA 

JOLIET
MICHIGAN CITY

GARY 
LA PORTE 

SOUTH BENO

SAN FRANCISCO
SAN BRUNO 
BERKELEY

VALLEJO 
REDWOOD CITY

SAN MATEO 
SAN CARLOS 
STOCKTON

OAKLAND 
SAN JOSE 

PALO ALTO

LOS ANGELES
LONG BEACH 

PASADENA
BURBANK 

SANTA MONICA
OXNARD 

RIVERSIDE 
SANDIEGO 
GLENOALE
VENTURA 

SAN FERNANDO 
WHITTIER

our nation extremely vulnerable. Reports indicate that 
about 50', of our overall industrial capacity is concen­
trated in 25 metropolitan areas. However, the electronic 
industries, key to the entire defense structure, is over­
whelmingly centralized in only five areas! This is based 
on a study by the editors of Tele-Tech & Electronic 
Industries of the 4000 companies in the electronic field. 
(See map below.) It shows that 80S of all electronic 
facilities are crammed into the densely populated 
metropolitan areas of New York. Chicago, Baltimore, 
Los Angeles and San Francisco. This does not neces­
sarily apply to the dollar value of contracts. The con­
centration is truer when it concerns the executive and 
engineering brains behind the electronic defense effort.

bomb delivered from a plane

The recent announcements revealing the startling 
effectiveness of the hydrogen bomb necessitates a review 
of the position of the electronic industries in the event 
of a sneak attack or all-out war. Our Pearl Harbor ex­
perience alerts us to the fact that we will have no 
hindsight on electronic plant sites. A thermo-nuclear

tronie age fraught with the peril of instantaneous mass 
destruction, dispersal is a must.

Because preparedness is the best deterrent to aggres­
sion, now is the time for government officials, associa­
tions and manufacturers to plan decentralization in a 
methodical and deliberate manner which will include 
the allocation of contracts on the basis of dispersion.

There are many incidental advantages which accrue 
from decentralization. From management’s point of 
view, moving to communities with very little industry 
promises lower land and labor costs, lower taxes and 
lower insurance rates. Many regions anxious to attract 
industry are offering concessions such as factory sites, 
free recruiting of personnel, subsidized installation of 
utilities and transportation facilities, and many other 
benefits.

From the viewpoint of labor and management, getting 
away from soot-filled air, traffic snarls and slum hous-



Revealing Important developments and trends
throughout the spectrum for radio and
electronic research, manufacturing and operation

ters

;mc

ish the company every continued prosperity years

ULTRASONICS is expected to become one of the most 
vital tools in the hands of medical men. Experiments 
have indicated successful results in treating cancer and 
mental disturbances. Similar treatment of other grave 
diseases are also being investigated.

COMPASSES totally independent of the earth’s mag­
netic field are vitally needed, particularly by the Air 
Force people mapping out military operations in the 
Polar regions.

3-D RADAR pictures similar to stereoscopic movies 
may eventually be combined with color radar, which 
actuates different phosphors depending on type of re­
flection.

COLOR X-RAY could be a boon to the study of me­
chanical parts as well as humans because they show up 
much more detail than standard black-and-white. Op­
eration requires three ordinary X-ray pictures, each 
taken at a different wavelength. Material’s absorption 
characteristics will make each slightly different. They 
are then combined by projection through colored filters.

TELE-TECH * ELECTRONIC INDUSTRIES * May 1954

SURGERY is continuing to benefit from electronically- 
controlled mechanical devices such as the man-made 
heart-lung combination. The instrument saved one pa­
tient's life during a delicate heart operation by doing the 
work of a human heart and maintaining constant tem­
perature and balancing the flow of oxygen and carbon 
dioxide.

COAXIAL CABLE such as RG-59 U is giving color 
TV engineers a bad time, producing large phase shift 
variations with temperature and frequency changes. 
Strangely, effectiveness of cable suffers below 100 Kc. 
Look for a big development coming up regarding cable 
and color.

COMMUNICATIONS equipment will make extremely 
efficient use of channel space in the coming years, carry­
ing voice messages within bands only a few hundred 
cycles wide. System will be based on statistical sampling 
of sounds which are then coded and compressed.

BUSINESS FAILURES among electronic manufac­
turers during 1953 was second highest figure for 1946­
1953 period. Some 26 firms ceased operations with over 
$12 million total debts. Highest year was 1947, with 39 
companies in the red for $16 million. Smallest number, 
13, occurred in 1946 and 1951.

With this issue of TELE-TECH A ELECTRONIC INDUSTRIES, I 
am assuming the role of Editorial Consultant to all Caldwell- 
Clements publications. I am now completing my 46th year in 
electronic and electrical business paper publishing and since it is 
my desire to take things n bit easier, I am turning over my 
responsibilities to Maurice Clements, my associate of 32 years.

In its growth to leading rank in electronic-radio TV pub­
lishing, the company has developed many capable younger ex­
ecutives in the editorial, financial and business departments. 
Especially do I take pride in the editorial leadership and thor­
oughness of such strong editorial associates as J. L. Stouten- 
burgh, B. F. Osbahr, A. J. Forman, S. Heller and S. C. Silver, 
thus assuring our readers that the company's publications will 
continue in capable hands.

RADIO CONTROLLED airport lights operated by the 
pilot are being tested for future use in fields which are 
unattended at night Approaching pilot presses mike 
switch a predetermined number of times, and receiver at 
airport automatically turns lights on. Lights are ex­
tinguished by similar action after take-off.

SPECIAL HIGH-Q circuits being investigated show 
Q’s as high as 800,000.

ahead and, as Editorial Consultant to the company for the next 
seven years, I will always be ready to help with any problems

RADARSCOPE J

PRIMARY FREQUENCY STANDARD with at least 
the accuracy of that used at the National Bureau of 
Standards will be coming out of the laboratory soon. 
Production model should sell for about $30,000.

O. H Coldwell

TO THE READERS OF 
TELE-TECH

& Electronic Industries
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An electronic technique capable of measuring the microscopic const.tuents
of living cells has been developed by Carl Berkley of Allen B. DuMont
Labs, and Dr. C. N. loeser of Western Reserve Univ. It holds potential for
detecting cancer and other diseases. The system notes the comparative
absorption of dyes by normal and abnormal cells Tissues are specially

on the picture tube indicate abnormal conditions. It is an advance over
known scanning techniques in that living tissues and chemical changes in
the body can bo studied

I
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MOBILE,

•-OVER-MMiNf
AERO-NAVlGAKO*«

HADAR

UHF
Tv

70 CHANNELS
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i •H.tNUPiNG PERSONNEL

field.

INDUS1RÎ

RECORDING COLOR TV pictures on black-and- 
vhite film is being seriously evaluated in several quar­
ters, but evidence of actual developmental work on a 
vstem is lacking. Biggest drawback is the fact that 

'hree images are needed instead of one.

PRINTED CIRCUITS are gaining increasing accept­
ance among test equipment manufacturers.

ATOMIC POWER will not be able to compete with 
present fuels for a long time to come. Reason is that only 
3'7 of the total cost of electric power generation in the 
past 50 years has gone for fuel expense.

MAGNETIC TAPE developments on the horizon are:
Tapes which clean heads as they play, non-thermosetting 
splicing tape, and non-erasable prerecorded tapes.

INDUSTRY-WIDE PROBLEMS such as advertising 
ethics and standard nomenclature (hi-fi and printed cir- 
•uits, for example) are continuing to exert pressure.
Growing inclination in influential quarters parallels edi-

DUSTRIES, which pointed out why we need a permanent 
ommittee for self-policing and all-industry guidance, 

particularly concerning problems not within the present 
scope of activities of RETMA and IRE. Heartening indi- 
•ation is the news that the Joint Technical Advisory
Committee set up by RETMA and IRE is now grappling 
with the difficult problem of how to deal with the elec­
tronic industry s problems.

SOVIET SCIENCE is making every effort to train a 
huge pool of technical personnel. In 1953, 43,000 engi­
neers graduated in the USSR, compared to 24,000 in the
U. S. This despite the fact that our college enrollment 
(based on 1951 statistics) is 2,116,000; the Soviet’s is 916,- 
>00. Our slim margin of engineers and scientists in the 
labor force, 743,000 to USSR’s 550,000 highlights the need 
for encouraging more young people to enter the scientific

DECENTRALIZATION of industrial plants has been 

w far from adequate. Over 70% of our industrial capacity 
is located in 50 large metropolitan areas. As was so forth­

rightly stated in a recent York Report, "We’ve goofed
Despite all that Democratic and Republic administrations 
have done, despite the investments and sacrifices of 
many industrial statesmen. U. S. industrial plants are 
like sitting ducks. ’ Dispersion is one of the primary de­
fenses against the Holocaust-Bomb.

Watch for the 1954 
ELECTRONIC INDUSTRIES DIRECTORY 
to be published in the June issue of TELE-TECH & 
ELECTRONIC INDUSTRIES .... the most complete list­
ing of products, manufacturers, trade names, distribu­
tors, reps, consultants and engineering societies.

illuminated, magnified by a microscope, picked up by the TV camera, and
transferred to an oscillograph. Differences in the light pattern appearing



Aircraft-Electronic Progress 1
Radar, computer, communications and navigational control systems are 
among the many new electronic developments resulting from the joint pro­
gram of the Air Research and Development Command and private firms

L NG INEE

Fig. 1: Ten major testing and research centers of the Air Research & Development Command

Bv ALBERT J. FORMAN, 
t^ociate Editor. TELE TEEH & ELEET ROXIE. IX DI ST RIES

CENTER

AF FLIGHT TEST CENTER

AF SPECIAL

AF armament center
M * q,n AF Bese. * <r qn

WRIGHT AIR 
DEVELOPMENT

PERSONNEL L TRAINING 
RESEARCH CENTER

HOLLOMAN AIR 
DEVELOPMENT CENTER

AF CAM8ROGE 
RESEARCH CENTER 
irt' MassocNjselN

AF MISSILE TEST CENTER

r|^HE Air Research and Develop- 
ment Command (ARDC), estab­

lished by the Air Force on April 2, 
1951, is responsible for a notable 
number of scientific developments 
evolved during 1953-1954. An im­
portant part of its work is the plan­
ning and direction of a coordinated 
military and civilian program.

Lt. General Donald L. Putt. 
ARDC Commander, reports that 
86*\ of the ARDC’s funds in 1953 
were spent for work by non-Air 
Force agencies, including approxi­
mately 160 colleges and non-profit 
organizations, and 1520 industrial 

companies. Also, extensive research 
and testing has been done at the ten 
major ARDC installations located 
throughout the country. See Fig. 1.

One of the most important phases 
of development work is centered 
about electronic equipment. Pre­
sented below is a complete round-up 
of ARDC aircraft-electronic devel­
opments for 1953-1954. Other ad­
vances, as well as certain phases of 
those to be described, lie within the 
realm of security restrictions.

The increasing use of jet planes 
and high density of return-to-base 
traffic demands an automatic device 

to control air traffic—a device which 
can handle 120 aircraft per hour in­
stead of the usual 40 for manual 
systems. An automatic computation 
and control system called “Volscan” 
accomplishes this, directing aircraft 
to the final approach path at the in­
stant the landing system is ready.

When used in conjunction with a 
radar system (Fig. 2), Volscan op­
erates as follows: At the control 
console, a light gun is pointed at the 
PPI blip corresponding to a particu­
lar aircraft (see front cover), which 
isolates the target and assigns 
a track-while-scanning channel, 
called Antrac, to the plane. Antrac 
functions as an automatic plotter, 
continuously reporting the craft’s 
position to Volscan’s computer, 
called Patac (Fig. 3). Acting as an 
automatic controller, Datac selects 
a scheduled arrival time and calcu­
lates necessary heading and altitude 
orders, which are relayed to the 
aircraft by voice or data link for 
zero reader display or autopilot in­
jection. The plane’s response to con­
trol orders is reported by the radar, 
thus completing a closed loop. Vol­
scan covers a 60-mile radius, costs 
about §100.000 per base, and may 
be integrated with almost any GCA, 
ILS or other landing control system.

Hadar Nation»

On the ground, the first experi­
mental units of a line of Arctic 
radar stations, known as the “Dis­
tant Early Warning Line,” were es-
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Fig. 2: (1) Radar truck and antenna may be used with Volscan. Fig. 3: (r) Datac computer acts as Volscan automatic 
controller, selects scheduled arrival time, and calculates heading and altitude orders which are relayed to plane
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1953-1954
ablished. Installation work is being 
lone by Western Electric. In the 
air, a reconnaissance version of the 
Lockheed Super-Constellation (Fig. 
1), the RC-121C, was developed. 
This flying radar station provides 
for extra-early warning in the 
event of airborne attack. Also, a 
free space radome testing facility 
was developed for measuring differ­
ential phase delays through ra­
domes.

A step toward completely auto­
matic flight was made. The auto­
matic sequence selector (Fig. 5) 
evolved by Minneapolis-Honeywell 
is designed to tape-record pre­
selected flight plans and feed them 
to an aircraft’s controls. The selector 
takes over many duties of the pilot 
by memorizing flight plans on 
punched tape and converting them 
into control directions.

In addition to guided missiles, 
several planes remotely controlled

Fig. 5: Punched tape automatic tequence 
selector feeds flight plan data to controls

Fig. 6: Beep pilots in control plane ready 
radio-controlled drone (rear) for take-off

Fig. 4 Flying radar station with bulging radomes is part of extra-early warning system

by radio were tested. The QF-80 
drone (Fig. 6) was used to pene­
trate radioactive clouds in nuclear 
tests at Nevada Proving Grounds. 
The Q-2 drone for air-to-air gun­
nery training was publicly demon­
strated. Robot systems controlled 
by beep pilots on the ground and in 
the air were developed.

Itai a Unh

A new data link system requires 
only an adapter to existing commu­
nications systems to present guid­
ance and navigation information on 
cockpit instruments or transmit it 
directly to the plane’s automatic 
pilot. The instructions do not inter­
fere with normal voice communica­
tions.

rozi

A communications zone indicator 
(COZI) developed by ARDC and 
Raytheon determines the best fre­
quency to use for radio communica­
tions under prevailing atmospheric 
conditions. COZI sends out a radar 
beam which follows the same path 
as the radio waves, and then returns 
to show whether a given frequency 
is being reflected at the proper skip 
distance. It also indicates enemy 
jamming.

Speerh ('omprt>*>tion

A compression system converts 
speech into coded pulses so that it 
can be transmitted over 100-cps 
bandwidth instead of the customary 
3000-cps. This improves channel 
utilization of the spectrum.

14 t Turntable

Added capability is given ground 
control approach (GCA) by a large 
turntable (Fig. 7) on which a single 
GCA radar can be rotated to cover 
bad weather landing approaches 
from either runway direction. The 
turntable eliminates the need to 
move and realign the GCA set in 
mobile trailers in the event of a 
sudden change in wind direction. In 

permanent GCA installations, more 
hazardous downwind landings can 
be avoided.

Electron Tubrn

Considerable progress is noted in 
the broad program for improving 
electron tubes. A liquid-cooled min­
iaturized tetrode transmitting tube, 
using ceramics instead of glass, has 
a 100-watt dissipation rating, is 
very rugged, and is one-fourth the 
size of its air-cooled counterpart.

A new approach to electron tube 
specifications has resulted in the 
consolidation of Air Force. Navy 
and Army requirements into a sin­
gle set of “Military Controlled Spe­
cifications for Electron Tubes." This 
should result in higher quality, 
more rapid standardization, and 
more efficient procurement.

Subminiature voltage amplifier 
tubes with small heâter power of 
only 0.5 watt instead of the normal 
2 watts have been developed by 
National Union and ARDC. The re­
duced heater power is intended to 
eliminate bulky blowers and heat 
exchangers.

Progress was made in the devel­
opment of a complete line of high- 

(Continued on page 144)

Fig. 7: Turntable for GCA radar eliminate* 
need to move and realign mobile trailer*
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Preview oí NARTB Conference
Robert E, Shelby,

Paul F

Everitt,William L.

Master control installation at network originating station

May 25, 1954 Sequencing Of
Magnetic Tape, Edgar F. Vandivere, Jr.

For

Equipment manufacturers presenting displays at 1954 NARTB Confe

Harold E. Fellows

For 
and

'Television Preventive Maintenance Unique 
To The Television Transmitting System,” 
Philip G. Caldwell, ABC.

Television Operations,” 1 
NBC.

Special Television Effect*.
CBS.

Automatic Editing And

Color Television For 
William J. Morlock
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‘Video Switching,” Ben Adler and Louis 
Katz, Adler Communications.

Presiding Officer: James D. Russell. KKTV.
“Seeing Light And Color,” Ralph Evans. 

Eastman Kodak.
“Economy In Radio And Television Opera­

tions Through Organization And Manage­
ment,” Willard J. Purcell. GE.

“Results Of Experience To Date In Color

and C. Graydon Lloyd, GE, and Roland 
E Connor, Eastman Kodak.

'Simultaneous Color Cameras And Tubes," 
John H. Roe. RCA.

‘Color Television Test Equipment,” John W. 
Wentworth. RCA.

-Routine Test And Alignment Procedures 
For Amplifiers And Circuits Used For 
Color Television,” Howard C Grönberg. 
NBC.

Presiding Officer: Raymond F. Guy. NBC.
Opening, A. Prose Walker, NARTB.
"The Story Behind The NTSC Color Stand­

ards,” Donald G. Fink, Philco.

Presiding Officer: William B Lodge, CBS.
“Color Encoders,” Robert Deichert and 

Robert Casey, DuMont Labs.
“Color Television Motion Picture Film Re­

production,” Keith E. Mullenger. NBC.
“Lighting, Makeup, Costumes And Sets For 

Color Television,” Reid R. Davis. NBC.
“CBS Color Television Staging And Light­

ing Practices.” Richard S. O'Brien. CBS.
“Save A Seat For The Engineer,” Harold E.

Fellows, NARTB

Equipment Operating Characteristics 
Color Television,” Charles E. Page 
Knox McIlwain, Hazeltine.

‘Preparing The Television Transmitter 
Network Color Television,” Robert 
Morris, ABC.

Vandivere, Cohen and Weam.
‘Remote Control Of Transmitters,” William 

F. Rust, Jr., Rust Industrial.
FM Broadcast Multiplexing,” William S.
Halstead, Multiplex Development.

‘Allocation Philosophy,” Curtis B. Plummer, 
FCC.

Graybar Electric Co.
The Houston Fearless Corp.
Hughey & Phillips, Inc.
IDECO Towers
International Business Machines Corp.
Kalbfell Labs., Inc.
Kleigl Bros.
Machlett Laboratories, Inc.
Musicolor, Inc.
Phelps Dodge Copper Products Corp.
Philco Corp.
Presto Recording Corp.
Prodelin, Inc.
Radio Corp, of America 
Raytheon Manufacturing Co. 
The Rust Industrial Co.
Paul Schafer Custom Engineering 
Standard Electronics Corp.
Teleprompter Corp.
Television Zoomar Corp. 
Tel-Instrument Company 
Tower Construction Co. 
Willys Motors, Inc.

Presiding Officer. William J. McDonell, FCC.
“Image Orthicon Optimum Performance,” 

Robert G. Neuhauser, RCA.

President & Chairman of the Board. 
National Association of Radio A Tele­

vision Broadcasters

Adler Communications Labs.
Altec Lansing Corp.
American Tel. & Tel. Long Lines Dept.
Ampex Electric Corp.
Andrew Corp.
A-V Tape Libraries, Inc.
Blaw-Knox Equipment Div.
Caterpillar Tractor Co.
Century Lighting, Inc.
Collins Radio Co
Continental Electronics Mfg. Co 
Dage Electronics Corp.
Allen B. Du Mont Labs., Inc.
Electro-Voice, Inc.
Federal Telecommunication Labs.
Federal Telephone & Radio Corp
The Gabriel Co.
Gates Radio Co.
General Communications Co.
General Electric Co.
General Precision Labs., Inc.
Gray Research & Development Co.

THE Eighth Annual Broadcast 
Engineering Conference of the 
National Association of Radio and 

Television Broadcasters will be held 
May 25-27, 1954, at the Palmer 
House, Chicago, Ill. The technical 
paper program planned for this 
meeting is as follows:

•The DuMont Telecenter,” 1. Video Patch­
ing System—Rodney D. Chipp 2. Video 
Switcher And Effects Amplifier—Robert I. 
Brown 3. Audio Console Design—Robert F. 
Bigwood (DuMont TV Net)

“Technique Of Television Station Coverage 
Measurement,” James C McNary, Con­
sulting Engineer.

May 26, 1954
Presiding Officer: Dr 

Univ. Ill.
“Basic Components Of 

Local Originations,”

May 27, 1954
Presiding Officer: Earl M Johnson, MBS.

Uli in



Preview of

Airborne Electronic Conference

May 10, 1954

TRANSISTOR SESSION I (POWER)
Moderator: P H Miller, Univ, of Penn

Recent Adxanccments on Surface Barrier
H. Forster, Philco.Transistors,

ANTENNAS SESSION I
Moderator. J V. N Granger, Stanford Research.
Antenna Pattern Recorder, Lechtreck, Parasite F-84F about to make contact with retrieving mechanism of R8 36f carrier plane

ELECTRONIC COMPONENTS SESSION II
Printed Resistors in Electronic Equipment
Miniaturization,

TRANSISTOR SESSION II
Moderator: J. Bardeen, Univ of III.

Fleck

Hamil

The Raytheon CK 721

Temperature Environments, Tarrants,

ANTENNAS SESSION II and RADOMES
Moderator: I. C. Van Atta, Hughes

FERRO MAGNETICS SESSION

MANAGEMENT SESSION I
Cole Jr.Moderator: Tom C. Rives, GE.

Strumwasser.'Required Capabilities for the Military Air­
Hallman

ENGINEERING SESSIONHUMANMANAGEMENT SESSION II

tion Electronics, Oldfield, Jr.

ELECTRONIC COMPONENTS SESSION I
Moderator E. Wenger, WADC-USAF

1954

with Specular Models, 
Glenn L. Martin.

Hat Strip or Printed Cir 
Law-Pass Filter,” H C

Gain Stabilized

Induction Poten 
USAF

Radar," 
Hughes.

Moderator Joe Kaufman, NBS

Wide Temperature Rang«
J F. Clemens. Avco 

Design of Prediction Filters, 
Cornell Aero. Lab.

UHF-MHF Isolation Filter."

Design of a 
former for

‘The Program on Reliability of Electronic 
Equipment,” L. M. Clement. RETMA-Avco.

the program

'Microwave Measurement of Anistropic Ra­
dome Materials," J. Vaccaro, USAF.

ton, Boeing.
The Design of a 
ct it Microwave 
Hyams, Melpar.

‘Reliable Power

craft Systems Engineer. 
Jr.. USAF.

Jahnke. Emerson

\ Theoretical Study of Reflection of Radio 
Waves from Buildings and of the Effects 
of Reflected Signals on ILS and VOR," A. 
Alford, G. J. Adams, F. E Parisi, Andrew 
Alford, Consultants.

'Wide Angle Scanning with Double Layer 
Pillboxes,” W. Rotman. USAF.

‘Constant-Phase Retardation in Radomes,” 
E. J. Luoma, USAF.

'Estimation of Aircraft Radar Cross-Section

\ Subminiature I.F Amplifier I sing Etched 
Wiring Techniques.” B. Raboy, J R. Endi­
cott, Glenn L. Martin.

‘The Role of Engineering Literature,” J. W 
Wight, McGraw Hill.

‘Role of Research and Development in Avia-

Precision Wire-Bound Resistors,” C. H 
Fritz, Shallcross.

‘Electrical Wire Design Study and Standard­
ization,” A L Malo, C. J. Woodka, USAF 

‘Electric Contacts in Electronic Relay Appli­
cations,” S. T. East, USAF.

Emerson.
‘‘A Flush-Mounted Omnidirectional Beacon 

Antenna for Horizontal Polarization,” T. 
Kinaga, Hughes.

•A Square Diffraction Antenna for UHF,” 
E. T. Wierman, Hughes.

‘Test Gear for Elliptically Polarized An­
tennas,” C. W. Bradford, Dalmo Victor.

"The Performance of a Folded-Dipole Type 
Wing Antenna in the 2 to 9 MC Frequency 
Range,” R. L. Hensell, H. M. Ikerd, USN.

‘‘Cavity Mounted Helical Antennas for Air­
borne Applications,” A. Bystrom Jr., D. G. 
Berntsen, J. D. Kelley, Boeing.

play Using Ground Track Information," 
T. L. Seneca!. USAF.

‘The Tactical Sensory Guidance System for 
Psychological Studies of Aircraft Attitude 
Control,” R. W. Hessinger, J. W. Ballard. 
Commonwealth Engineering.

‘A Comparison of the Visual and Auditory 
Senses as Channels for Data Presentation.” 
R. H. Henneman, E. R. Long. Univ, of Va

•Human Engineering in Aviation Electron­
ics," J. R. Hafstrom, GE.

(Continued on page 120)

Some Notes on a Resolver 
tiometer," L E. Wolaver.

The following 
technical papers

Power Transistors," E. G. Roka, Minneapo­
lis-Honeywell.

‘Power Transistors for Lightweight Equip­
ment," J. S. Saby, GE.

'Characteristics and Some Aoplications of 2 
Watt Power Transistors,” M. A. Clark, Bell 
Labs.
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Relay Properties of the Double-Base Diode, 
Semi-Conductor," J. J Suran. GE 

'Application of Transistors to Airborne 
Communications," D. E. Shumaker, A. A 
Paris, RCA.

ence," F. M. Dukat. Raytheon.
‘Transistor Noise Measurements," H. F.

Stark. Raytheon.
'Some Recent Developments in Silicon and 

Germanium Materials and Devices," G. K 
Teal. Texas Instruments.

'Transistor Circuit Components," C. Doyle. 
USAF.

Robert J. Doron, President, 
Notional Conference on Airborne Electronics

USAF
'Taper Pin Electrical Connector Tech 

niques,” W. Watts, Aircraft-Marine Prod 
nets.

The Sixth Annual National Con­
ference on Airborne Electronics 
will be held May 10-12, 1954, at 

the Dayton-Biltmore Hotel, Dayton, 
Ohio. It is sponsored by the Dayton 
Section of IRE, and the Professional 
Group on Aeronautical & Naviga­
tional Electronics. There will be 60 
exhibits on display. Some 80 tech­
nical papers will be presented.

Moderator. Archibald Brown, Stanford Research
“Automatic Production of Electronic Equip­

ment,” C. Brunetti, T. R. James, E. R. Van 
Krevelen, General Mills.

"The Creation of a New Source for Military 
Electronic Equipment,” M. R. Johnson, GE.

The Objectives of Development and Ac­
ceptance Testing,” A A Brown, Frederick 
Research.

"Reliability Considerations in Systems Plan­
ning,” R. F. Mettler. Hughes.

• Improving Equipment Reliability by Anal­
ysis of Field Performance,” P. G. Fritsche!, 
GE.

Moderator: J.
■Some Aspects

M. Christensen, WADC-USAF 

of Aircraft Navigation Dis.

Moderator: C. I. Hogan, Harvard Univ.
The Determination of Ferromagnetic Prop­
erties of Materials from Hysteresis Meas­
urements,” J R. Horsch. GE.

Ferrites in Microwave Applications." J H 
Rowen. Bell Labs.

Properties of Ferrites for Microwave Appli­
cations,” H. C. Rothenberg, GE.

A High Power Ferrite Isolator for X-Band



Guided Missile

wide

out of the missile program.come

TELE-TECH

main groups:
Group (A) 

tors in which

Fig 2 Closeup view of a type GMJ guided missile connec­
tor for platform launching, manual or fallaway ejection

cations. These include
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covers those connec 
a mechanical hold, o

interlock, is used between the cord 
plug and its mating receptacle to 
hold the two halves of the connector 
in the engaged position (See Fig. 1).

Group (B) takes in those connec­
tors which are held in engagement 
by extraneous mechanical means. 
Basically, this type is not as flexible 
as Group (A). For satisfactory op­
eration, it demands close control of 
the position of the missile in rela­
tion to the launching device. In 
many installations this factor is not 
objectionable, and in some it is de-

range of AN (Air-Force Navy) 
standard and special-purpose con­
nectors, types DPB, DPD, K, RK 
(the latter original aircraft series 
which predates the “AN” designed 
line) and a variety of smaller or 
sub-miniature types, including the 
relatively recent hermetic sealed 
types.

In the connector field, the break­
away type connector is one of the 
most interesting electronic aids to

Prior to launching, it is the life line 
of the missile, through which pre­
flight control impulses must pass. 
The configuration and functional 
characteristics of the breakaway con­
nector are controlled to a large ex­
tent by the application; but, gener­
ally speaking, the several types now 
in use may be categorized into two

Fig. 1: Type GME ball and detent type latch 
hand-wheel actuated engagement, manual lan­
yard release. One of seven variations ol 
general GME type having 39, 41, 44 and 56 
contacts ranging from No. 16 to No. 2

rpHE era of the guided missile and 
1 pilotless aircraft has created for 

the electronic industry, as for the 
many other industries associated 
with the missile development pro­
gram, new problems of design and 
manufacture. Not the least of these 
problems is the one arising from the 
necessity for establishing and main­
taining a direct wire communication 
between the missile and the master 
control point. This direct connection, 
or “umbilical circuitry,” as it is also 
called, is usually required for set­
up and check-out during the last 
stages of preparation immediately 
preceding launching. Since in most 
cases it is necessary to maintain the 
“umbilical” connection right up to 
the instant of launching, it is re­
quired that the cable used be ter­
minated at the missile with a dis­
connect device capable of ejection 
cither by motion of the missile it-

A review of the design considerations that 
must be met by units maintaining the “um­
bilical” connection up to the moment of take off

self, or by remote control from the 
master control station.

With the exception of the “rapid 
disconnect,” “quick release” or 
“breakaway” connector, most of the 
electrical disconnect devices used in 
missile interior construction are 
similar or identical to those used in 
conventional airframe, radio, radar, 
and general instrumentation appli-

By LESLIE BAIRD and H 4RL 1A UP ST ON 
Cannon Electric Co., 3209 Humboldt Street, 

Lon Angele» 31, Calif.

Fig. 3: Illustrating the four distinct 
phases of breakaway connectors In­
corporating ball and detent Interlock



Launching Connectors

been

igidly attachedtion

the missile

Fig. 5 Breakaway type rocket 
connector shown (In circle) on 
missile of Glenn I. Martin Co.

gaging pressure.

ball-and-detent type

sirable (See Fig. 4).
In turn, Groups (A) and (B) may 

be broken down into sub-groups, as 
determined by such factors as (1) 
the type of contacts used, or (2) the 
means ejection or disengagement is 
accomplished.

Of the many types of interlock 
devices known to the designer, the

missile itself, 
cycle of this 
two phases: 
mounted in

moves forward, the plug support al­
lows the plug to move with it until 

(Continued on page 129)
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The normal operating 
type consists of only 
(1) the missile is 

the launcher, which

found to possess probably the great­
est number of desirable attributes 
(See Fig. 4). It is a flexible design, 
adapted to any desirable release 
method (such as mechanical, elec­
trical. or electro-mechanical), and is 
suitable for use in combination with 
either cam-actuated or screw-type 
engaging means. One of the out­
standing advantages of the ball and 
detent mechanism is its ability to 
withdraw, turtle fashion, into the 
plug body at the moment of ejection, 
thus eliminating any projections 
which might catch in the receptacle 
and thereby cause damage to the 
missile or control cable.

The operating cycle of all break­
away connectors incorporating the 
ball and detent interlock divides 
characteristically into four distinct 
phases (See Fig. 3):

(1) The detent portion of the in­
terlock mechanism is adjusted to 
the position of maximum projection 
from the plug face;

(2) The plug is placed against the 
receptacle, and the detent mecha­
nism is locked into the receptacle:

(3) By actuating either the hand­
wheel or cam type engaging mecha­
nism, the contacts in the plug por­
tion are brought into engagement 
with the contacts of the receptacle. 
The connector is now operable and 
remains in this phase until time for

launcher frame, and the receptacle 
is mounted at the skin level of the

automatically brings the connectors 
into engagement; and (2) as the 
missile moves forward out of the 
launcher, the skids in the plug por­
tion ride up on the inclined plane in 
the receptacle, which, through me-

chanical linkage, retracts the plug 
contacts. The contacts disengage and 
rise clear of the receptacle face to 
prevent accidental shorting.

The “swing-away” installation is 
similar to the type described except 
that the plug connector is sus­
pended in a pendulum-type mount. 
This design allows the plug to be 
positioned in engagement with the 
receptacle by the utilization of short 
positioning pins between plug and 
receptacle, and spring loading of 
the pendulum arms to maintain en-

ejection: and
(4) When it is desired to eject 

the plug from the receptacle, the 
tumbler shaft in the detent mecha­
nism is retracted either by means 
of mechanical linkage or by ener­
gizing the solenoid-type actuating 
mechanism built into many of these 
plugs. The retraction of the tumbler 
shaft releases the interlock, and be­
cause the plug is under spring ten­
sion when engaged to the recepta­
cle, it springs clear and the cycle is 
completed.

In many installations it is not con­
sidered desirable to use the inter­
lock to hold the plug and recepta­
cle in engagement; instead, it is 
better to pre-position the plug and 
receptacle in relation to one an­
other, and to depend on the relative 
motion of missile vs. launcher to 
perform the disengaging function, 
for which the “skid” and “swing- 
away” connectors have been devel­
oped.

The “skid” type (Figs. 2 and 6) is 
based on the action of skids or run­
ners working on an inclined ramp. 
In most installations the plug por-

Fig. 4: Forty-four contact connector with ball and detent type 
latch, hand wheel actuated engagement, remote solenoid dis­
connect and lanyard release safety device, angle 45 end bell



Low-Distortion FM Demodulator
Demodulating device for testing transmitter per­
formance measures deviations up to I mc over 
wide range of audio frequencies. It provides 
continuous monitoring for TV and FM stations

By DR. J. J. RUPERT, S. TO RODE and A. M. RESLOCK, 
A. R. F. Products, Inc., 

7627 Lake St., River Forest, III.

Fig. 1: FM demodulator and deviation meter

QUALITY requirements for FM 
communication sets and instru­

ments are steadily becoming more 
stringent. Thus a signal generator 
used to test high quality receivers 
should maintain all features of per­
formance required from the receiver 
to at least one order of magnitude 
higher degree of perfection. Con­
versely this is true of a demodulating 
device used for testing transmitter 
performance. See Fig. 1.

If we choose to regard a signal 
generator as a miniature transmitter 
and add that the demodulator de­
scribed is intended for quality tests 
and development of modern FM sig­
nal generators, we realize that 
standards of performance required 
from such an instrument would be 
very high indeed. In actual fact they 
are limited by the state of the art, 
which does not unfortunately show 
any signs of progressing beyond a 
certain point. Taking, for example, 
the feature of low nonlinear distor­
tion as an illustration: we consider 
1% nonlinear distortion in a receiver 
as adequately low and as a realizable 
target, but engineering targets of 
nonlinear distortion suppression to 
0.1% in the signal generator used to 
test the receivers and to 0.01% in the 
demodulator used to test signal gen­
erators would be very unrealistic. 
The actually achieved performance 
data are closer to the figure of 0.5% 
for the signal generator and 0.3% 
for the demodulator in the above 
example.

Following features of performance

of the instrument are considered 
essential:

(b)

(d)

Low signal sensitivity. 
Good AM rejection. 
High deviation sensitivity. 
High degree of linearity of

demodulation at all modulation fre­
quencies.

(e) Low inherent hum and noise 
of the instrument.

Of these good linearity is the most 
essential requirement which will be

Fig. 2: "Amplitude" type FM discriminator

Fig 3: Twin-driver "amplitude" discriminator

discussed at greater length.
The correct choice of discriminator 

circuit is the main consideration in­
fluencing the design of the instru­
ment. The conventional and fre­
quently used Foster-Seely discrimi­
nator circuit was not used because 
percentage-wise it does not lend it­
self well for wide bandwidth design, 
or at least not within the limits com­
parable with those of the circuit 
described.

The counter demodulator circuit, 
which is naturally well suited to de­
modulate high deviations with high 
degree of linearity, has the disad­
vantage of requiring a very short 
rise time of the square pulse formed 
in its limiter section, which implies 
considerable circuit elaboration. If 

this requirement is not satisfied the 
dependance of distortion on the fre­
quency of modulation is exhibited. 
Since in many applications it is quite 
important to maintain accuracy of 
calibration and good linearity fea­
tures at fairly high frequencies of 
modulation the authors have en­
deavoured to find a simple circuit 
capable of even and good perform­
ance throughout the range of modu­
lation frequencies of interest. Sur­
prisingly the answer was provided 
by a very well known circuit, 
namely the Travis “amplitude-type” 
discriminator, but with a modifica­
tion which, although apparently 
trivial, proves quite essential for 
practical alignment. In the original 
circuit, as shown in Fig. 2, there is 
a certain degree of mutual capacitive 
coupling between the two tuned cir­
cuits, provided by the interelectrode 
capacity of the tube. For high L/C 
ratio of the circuits (resulting from 
the bandwidth and sensitivity re­
quirements) this coupling capacity 
may result in appreciable undesirable 
mutual coupling and difficulties of 
aligning each tuned circuit in suc­
cession for the extremely low dis­
tortion required. To avoid this effect 
modification was introduced such 
that each of the two component 
tuned circuits is supplied by its own 
tube (see Fig. 3). In this manner a 
discriminator circuit is formed, the 
bandwidth of which can be conven­
iently adjusted by the adjustment of 
Q and relative mistuning of com­
ponent circuits. Fig. 4 shows a sim­
plified circuit diagram of the entire 
instrument. It is composed of the

AFTER
DEMODULATION

RF signal 4 F
db above tOOjiV

Fig. 5 Signal-pius-noise/noite ratio after 
demodulation as function of r-f input signal

following principal parts:
(a) R-F amplifier and oscillator 

forming a complete radio frequency 
tuner, which transposes the radio 
frequency of the signal to be de­
modulated to the intermediate fre­
quency value of 8 mc.
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and Deviation Meter

Fig. 4 Circuit diagram of FM demodulator and deviation meter

Selenium Commutator Eliminators

alternatorRECTIFIEREXCITER

ROTATING ELEMENTS

3 PHASE

OUTPUT

JARiABLE 
TRANSFORMER

TELE-TECH & ELECTRONIC INDUSTRIES • May

The design and operation of se­
lenium rectifiers appears, at first 
glance, to have no common features 
with the rotating commutator. How­
ever, note the following similarities:

The action of the well known full­
wave polyphase selenium rectifier 
is essentially the same as that of a

(b) I-F amplifier: Total gain of 
this part prior to limiting is approxi­
mately 55 db—the bandwidth is very 
broad and approaches the figure of 
2 mc between the 3db points. Nu­
merical check and experimental 
data indicate that the contribution 
of the i-f part to non-linear distor­
tion is negligible.

In amplifier tuned circuits, coils 
are arranged to resonate with inter­
electrode capacities of the tubes. 
High L C tuned circuits thus formed 
are heavily damped by means of 
parallel loading resistors.

(c) Discriminator: This part of the 
instrument is arranged in the form 
of the above described twin driver 
amplitude discriminator circuit.

(d) Monitoring and metering sys­
tem: Discriminator output voltage 
is amplified in a two-stage audio 
amplifier (total gain approximately 
40 db). The amplifier feeds two 
parallel channels: one for monitor­
ing (aural, monitoring or demodu­
lated voltage for further circuits) 
and the other leading to the meter 
rectifier which converts the demodu­
lated voltage into de for the purpose 
of deviation measurement.

(Continued on page 154)

THE development of a rotating 
selenium rectifier capable of re­

placing the commutator in de gen­
erating equipment has been an­
nounced by the International Recti­
fier Corp., El Segundo, Cal.

Electrical engineers have long 
been aware of the many shortcom­
ings inherent in commutator design: 
sparking, brush maintenance, explo­
sion hazard, the need for turning 
down the commutator and under­
cutting of mica at regular intervals; 
also, particularly, that the weight 
and price of de generators has been 
largely dependent on the degree of 
commutation desired.

The ideal, then, is a device or sys­
tem providing the same rectifica­
tion, yet having relatively friction­
less, non-sparking action and, if 
possible, allowing for simplification 
and reduction in size of the arma­
ture. The rotating selenium recti­
fier fulfills these requirements.

commutator which is connected to a 
closed ac armature winding rotating 
in a static magnetic field.

The similarities do not end in the 
idealized case. It can be shown that 
the equivalent circuits of the two 
are closely analogous.

(Continued on page 152)

Fig. 1: Circuit for 3-phase bridge rectifier on alternator shaft



Multilayer Distributed Constant

Uy WILLIAM J. CARLEY, 
I '.S. Narui Ordnance Lab., 

II hite Oak, Silver Springs, Md.

INCREASING application is being 
made of distributed constant de­

lay lines as circuit elements in 
present day electronic equipment. 
The characteristic impedance of 
these lines has been limited to 
values between 400 and 3,000 ohms 
and delay times up to % psec/ft. 
The author recently reported pre­
liminary investigations on multilayer 
band wound delay lines with imped­
ances from 5,000 to 10,000 ohms and 
delay times upto % usec/in.1,2,3’ This 
paper reports further work in the 
design of multilayer lines, and sub­
stantiates this design with experi­
mental results in the impedance 
range of 2,500 to 5,000 ohms.

Fig. 1 is a view of the line, with 
a section taken along the axis of 
the solenoid. The line is assumed 
to be infinite in length and of a 
multilayer bank-wound construction 
with capacitance to ground. Z is 
taken along the axial direction of 
the winding with its zero value at 
the nth turn. It is assumed that a

mutual inductance exists between 
two elementary lengths of the wire 
which is dependent solely on this 
distance. A stray capacitance also 
exists between each turn and several 
of its neighbors. The overall diam­
eter of the wire with its insulation 
is b and that of the uninsulated wire 
is a. The number of layers in the 
bank winding is p. It is assumed 
that the wire in traveling from a 
top layer to a bottom layer, does 
not take up any space and has no 
reaction with the turns.

To solve the delay line rigorously, 
the appropriate transmission line

Fig. 1: Cross section of delay line

integral differential equations should 
be solved. The details become very 
complicated, but if some simplifying 
assumptions are made including the 
requirement that the radial depth of 
the winding is very small compared 
with the mean line diameter, the 
solution to these equations for 
cissoidal variations of current and 
voltage are:

jwy ... U)
— = Ri 4- jwiL (w/v) 
v

jwi

where

2 C* K (2)

v=velocity of propagation (me-
ters/sec)

Co=capacitance from line 
ground (farads/meter)

Ct=capacitance between two 
jacent turns

K=a constant depending on

to

ad-

the
number of layers (Fig. 2) (calcu­
lated from the geometry)

s=l/b=number 
layer

I] and K] are 
Functions of the 
kind4

of turns/meter/-

modified 
first and

Bessel 
second

L„=inductance of the line 
frequencies (henries/meter) 

D=mean line diameter

at low

X=axial wavelength along 
line.

v=ac component of voltage
Eqs. (1) and (2) resemble

the

the
standard transmission line equations 
of

L = L fw/v)

C = C.

If the line is now assumed to be lossless, 
the well known solution of the transmis­
sion line equations of interest are: 
time delay (per unit length) =

Fig. 3: (below) Plot of T/To vs. nD/X for various values of q

Fig. 4: (left) Plot of % variation in T vs. q
Fig. 5: (below) % variation in T vs. nD/k
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Delay Lines
New development in self-compensated delay line tech­
nique provides time delays up to V2 »sec/in, by utilizing 
bank wound construction. Thorough analysis of time 

problem includes specific design information
Fig. 7: End portion of bank wound delay line

T = VLC (sec/meter) (6)
phase shift =

0 = “VLC (rad/meter) (7)

characteristic impedance =

Zo = VL/C (ohms) (8)

Inserting Eqs. (4) and (5) in Eq. (6) 
we obtain

/tv /rD\ /»d\ (9)
— ) = 21,---- J KJ------ X

\TO/ \ X / \ X /

\v/ Cos_ 

whereJo = VLOC„>’s low frequency
time delay. Substituting in Eq. (9) for 
w/v we obtain

/TV /»D\ /r D\ (10)
I —- I =21, -----I KJ------ x 
\TO/ \ X / \ X /

/rDV‘
I +q —\ X / J

4QK (11) 
where q = ---------

Co D*s

It is thus apparent that the stray 
capacitance between turns, Ct, is 
multiplied by a factor K. For a 
single layer line (K = 1) the effect 
of this capacitance is negligible. For 
a three or more layer line K has been 
increased many fold and actually is 
large enough to compensate for the 
decrease of inductance with fre­
quency as far as time delay is con­
cerned. It is true that the character­
istic impedance will suffer from this 
compensation, as it does with all 
other known compensation measures 
in delay lines. This stray capacitance 
actually becomes our compensation 
capacitance and these lines are thus 
called self compensated lines.

A plot of T/To from Eq. (10) is 
shown in Fig. 3. It will be observed 
that for a given delay line T/To 
decreases as the frequency increases 
to some minimum value and then

INPUT OUTPUT

LINE A

OS/iSEC OSmSEC

165 IN LONG, 4.7 LAYER BANK WOUND LINE USING 41 FORMEX
INSULATED WIRE (TOTAL DELAY 1.03/iSEC)

Fig. 8: (left) Pulse response of 
several bank wound lines and a 
short length of RG 65U delay 
line cable

Fig. 9: (below) Pulse response of 
bank wound line compared with 
RG 65U delay line cable and GE 
5111891 delay Une cable

increases without limit. If the maxi­
mum variation in time delay is 
prescribed q may be determined. 
If a dispersion in the phase shift 
up to the highest frequency of in­
terest is as high as ¥ radian, the 
total error (T - T,,) in time delay 
would be 0.02 nsec if a frequency 
limit of 4 mc were set. Thus if the 
total delay was 1 nsec the error 
could be 2%. A plot of the % error 
in time delay vs q appears in Fig. 
4. Fig. 5 is a plot of the % error in 
time delay vs nD/X. It should be 
noted that

rD rDf ___  (12)
---- = ----- = J)t I rl)t \ |

X V

The parameters have been assumed 
pel’ meter length. If the line is less 
than 1 meter long

rD rDf time delay desired (13)

,\ length of line (meters)
The variation in time delay of 

these multilayer self compensated 
lines are very similar to single layer 
lines with compensation patches.8

The design equations of multilayer 
lines may now be stated. Rewriting 
Eq. (11) as

INPUT OUTPUT

-------------------- --------------- LINE b----------------------  
2 44 IN LONG 4 LAYER BANK WOUND LINE USING 41 FORMEX 

INSULATED WIRE (TOTAL DELAY 1.17/iSEC)

INPUT a OUTPUT

WIRE (\lN. DiA. CORE)

------- —----- 1 " UNE C

2.75 IN LONG J LAYER BANK WOUND LINE USING 39F FORMEX 
INSULATED WIRE (TOTAL DELAY 0.6/iSEC)

LINE 0Lint U
9% IN LONG, slayer bank WOUND LINE USING 41 HEAVY FORMEX

15 FT RG 65U DELAY LINE CABLE U- 
025 /»SEC 0.25/1 SEC

3FT GE 5III89I DELAY LINE CABLE (Z.= HOO OHMS) t| |,

0 25/iSEC I /iSEC
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Distributed Delay Lines (continued)

4CtK
CD = ------ farads/meter (14)

D2sq
and using

5T2 11 Ke Eo / a
i \ farads, (15)

V? * b-a

where K„ is the dielectric constant of 
the insulation on the wire, we finally get

47r2KeEoK / a (16)*
= - V — farads/meter

D^sq ’ b-a
(‘A typographical error occurred in, reference (3) 
in this equation.)

This is a convenient form to relate 
the compensation capacitance (Ct) 
to the capacitance to ground (C,,) 
as we have equations to relate C„ 
to the physical dimensions of the 
components given by

(17)'

‘ j-i„riq + j/i„r « i
K. LaJ Ko Lb + i>J 

farads/meter,

where Kej is the dielectric constant of 
the insulation between the core and the

winding and

(18) 
Lo =--------------,

4
where N is the number of turns per 
meter. Thus with the aid of Eq. 
(6), (8), (16), (17) and (18) and 
Figs. 2 and 4, this type of line may 
be designed. Lines have been wound 
when the average number of layers 
was not an integer. In this case the 
value of K was read from Fig. 2 
for the average number of layers. 
No difference in performance of 
these lines has been noticed.

A plot of the time delay vs char­
acteristic impedance from Eqs. (16) 
and (18) appears in Fig. 6 for wire 
sizes from AWG 32 through 47 and 
layers from 1 through 5. The wire 
insulation used in this calculation 
was single formex. The graph was 
normalized about a mean diameter 
of 5.08 x 10 3 meters (0.2 in.) and 
a value of q of 1. The characteristic 
impedance is proportional to the 
diameter to the 3/2 power and the 
square root of q while the time 
delay is proportional to the square 
root of q while the time delay

Fig. 10: Comparison of several 3 layer bank wound 
lines for various types of insulation on A.W.G. 41 wire

INPUT OUTPUT INPUTS OUTPUT

LINE E
HEAVY FORMEX INSULATION ON WIRE

LINE F
CEROC ST INSULATION ON WIRE

LINE G
CEROC 200 INSULATION ON WIRE

LINE H

TEFLON INSULATION ON WIRE

Fig. 2: Graph shows number of layers 
of multilayer bank vs. K (constant)

is proportional to the square root 
of the quotient of the diameter/q. 
The nominal published wire dimen­
sions were used. The characteristics 
of lines wound with other types of 
insulation would be similar. Values 
of characteristic impedances over 
10,000 ohms are shown although no 
attempt has been made to wind any 
such lines experimentally. In gen­
eral lines have been bank wound 
with layers from 2 through 5 and 
wire sizes from 32 through 47 with 
several kinds of insulation substan­
tiating Fig. 6 experimentally. These 
lines have had impedances from 
2,000 ohms through 10,000 ohms and 
time delays from 2.5 to over 30 
lisec/meter. Examples will be given 
in Table 1.

Line ConHtrnction

The lines were wound on Yig in. 
diameter polystyrene cores 12 in. 
long. These cores were given several 
coats of silver conducting paint to 
form the ground strip. Although the 
cores could be slotted after an over­
night drying period a much cleaner 
cut was made if the drying period 
was several days. The cores were 
axially slotted forming 36 thin 
strips, each strip being about 0.015 
in. wide. The slots were about 0.003 
in. wide. A 1-in. length of the core 
was left unslotted to facilitate the 
connection of the external ground 
lead. The core was covered with a 
layer of insulating material to give 
the required winding-to-core capa­
citance. A piece of thin teflon tape 
was wound around the core. A num­
ber of small pieces of cellophane 
tape held the teflon on the core 
until the line was wound. The tape 
was removed piece by piece as the 
line was wound.

The winding was done on a lathe. 
In order to provide uniform wire 
tension, both to secure a good wind­
ing and to prevent breakage, a wire 
feeding device was used.1,2,3 The 
wire tension was adjustable over a 
range of about 10 to 70 grams. The 
tension was continuously indicated 
by a pointer.

A wire guide attached to the lon­
gitudinal feed of the lathe was 
placed about Me in. from the core, 

(Continued on page 100)
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either polarity less than 0.05

twelfthsynchronizing signals.

Block diagram of recorder system

MV
SYNCSYNC

CONSOLE

MXR¡MXR| IE MODMOD

VTR

SYNC 
GEN

SYNC 
GEN

RECORD HEADS

DELAY LINE

switch, reversing and stabilizing on

Fig. 1: (I) Track containing video and sync signals recorded on magnetic tape Fig. 2: (r)

Crisp sampling technique of new 12-channel recorder 
provides smear-proof recording. Video, sync and sound 

signals recorded on single magnetic tape at 100 ips

VIDE^.

AUDIO.
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The following information is taken 
from a talk delivered on March 24 
at the 1954 IRE Convention by John 
T. Mullin, Chief Engineer, Bing 
Crosby Enterprises.

Video Magnetic 
Tape Recorder

nsec. The video signal, alternating 
at the rate of 169 kc, is applied 
through a cathode follower stage to 
a series of ten switch units in parallel. 
The pulse occurring at the rate of f., 
meanwhile is applied to a delay line 
as indicated. This pulse is of ap­
proximately 0.15 nsec duration and. 
as previously mentioned, occurs at 
a rate of 339 kc.

The delay line contains nine taps, 
equally spaced in time. Thus it is 
that the excitation of successive taps 
occurs at the rate of 0.34 nsec, while 
any one tap is excited at the rate 
of 3.39 nsec. The 0.15 nsec pulse 
permits each switch to sample the 
video signal for the duration of the 
pulse. By means of each switch a 
burst of current is applied to its 
associated recording head during 
this period, and the signal recorded 
on the tape becomes an elementary 
bar magnet. The intensity of this 
magnet is a function of the ampli­
tude of the video signal at the in­
stant of sampling, and its polarity 
is a function of the video signal 
polarity, as previously determined 
by SWr..v. Because the magnet so 
recorded is the result of a current 
burst of extremely short time dura­
tion, there is little smearing of the

fjp HE operation of video tape re­
I cording (VTR) is based on a 

method which is introduced pri­
marily to conserve tape velocity. 
That is, 10 tracks are recorded 
simultaneously. An eleventh track 
records vertical and horizontal

carries the sound channel. See Fig. 1.
The manner of recording is shown 

in Fig. 2. Horizontal sync from the 
incoming video signal is used to 
lock a series of counters in such 
manner that the output of the unit 
is a pulse, p having a relation to the 
horizontal line rate. fh, such that its 
frequency fp is:

fp = fh(43 2 - 1/42)
When the line rate is the standard 
15,750 cycles, then:

fp = 339.000 cycles.
The pulse at the rate of fp is used 

to lock a multivibrator wbich op­
erates a polarity reversing switch, 
SWrev. Inspection of waveforms in 
Fig. 2 shows how the incoming video 
signal is reversed in polarity by this 
switch. This is a precisely balanced

magnetic record due to tape motion, 
and the length of the elementary 
bar approaches that of the head gap 
length. Shortly after a sample has 
been recorded in head No. 1, the 
pulse appears again, delayed by the 
line, at the next switch in the chain 
where it causes resampling of the 
video signal and similar recording 
by its associated head No. 2. This 
process is continued through all ten 
switches and heads.

At the end of this sequence, the 
polarity of the input video signal 
reverses and each recording head is 
excited in the reverse manner. The 
original bar magnet, whose forma­
tion we described, has now barely 
moved out of the gap of head No. 1 
in the interval required for the 
other nine heads to make their re­
spective recordings. When its switch 
closes this time for the interval of 
0.15 nsec, head No. 1 records a bar 
magnet of opposite polarity whose 
amplitude is again a function of the 
instantaneous video signal amplitude. 
The sequence is repeated for the 
remaining nine heads.

Thus it is that an alternating signal 
is recorded on each track. Both 

(Continued on page 127)



Designing Transistor Relaxation

Fig. 1: (u-l) Relaxation oscillator circuit la) and N-curve (b). Fig. 2: (I I) Collector waveform. Fig. 3: (r) Modified circuit (a) and N-curve (b)
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Among several variations of basic oscillator circuit are those which provide certain ad 
vantages, including lower peak currents and a closer realization to rectangular waves

THE conventional relaxation os­
cillator circuit uses a capacitor 
across the emitter input and utilizes 

the negative resistance for switch­
ing. This configuration is shown in 
Fig. la and its operation can be 
analyzed in conjunction with the 
emitter N-curve. The emitter N- 
curve is the volt-amp characteristic 
of this circuit taken from emitter-to- 
ground and is shown in Fig. lb. This 
concept for analysis has been de­
scribed elsewhere,1 but is reviewed 
here briefly as a basis for the discus­
sion to follow.

The curve described by the solid 
line abed is a plot of emitter current 
versus emitter voltage to ground 
and can be obtained point by point 
or dynamically. The segment ab 
represents the high input resistance 
at cut-off and is generally of the 
order of 1 megohm, be is the nega­
tive resistance region which is 
largely a function of Rb and alpha, 
and cd represents saturation, the 
slope being a function principally 
of r„ and the external circuitry.2

Considering the operation of the 
circuit, capacitor C slowly charges 
from point a to the peak point b. At 
this instant the emitter resistance 
breaks down and the current sud­
denly increases. The voltage across 
C, however, cannot change instantly 
and corresponds in effect to a zero 
impedance load line which intersects 
the N-curve at d. The capacitor then 
proceeds to discharge through the

By STANLEY I. KB tMER, 
Fairchild Guided Missiles Div., 

Wyandanch. N.Y .
emitter, whose impedance to ground 
is defined by the slope of de, to the 
valley point c. Here the current 
suddenly decreases and the capaci­
tor again prevents any change of 
voltage which causes the current to 
return to the value corresponding to 
point a and the cycle is complete.

Two undesirable features of this 
circuit are the sloping top in the 
collector waveform (Fig. 2) caused 
by the changing emitter current in 
segment de (Fig. lb) and the very 
high peak currents, especially of 
the emitter, which exist at point d.

Fig. 3a shows a modification of 
the basic circuit having most of its 
desirable features and few of its 
shortcomings. The changes in the 
basic circuit are the addition of a 
loading resistor, R in series with C 
and the elimination of Rc. Fig. 3b 

is the corresponding N-curve for this 
circuit and is referred to in the an­
alysis which follows. Beginning at 
a', the voltage at the emitter rises 
as capacitor C charges from Ece. At 
b' the current is suddenly increased 
by the switching action, but this 
time, although the capacitor voltage 
remains momentarily constant, the 
voltage across the emitter terminals 
is subject to change due to the drop 
in Rs. Thus, b d' has a slope corre­
sponding to the resistance Rs. From 
d' the voltage falls due to the dis­
charge of C to c'. Here, again, the 
emittei’ resistance changes abruptly 
and c'd' is generated parallel to 
b'd' to complete the cycle.

Emitter Loaded Circuit

cui 
the 
the
me 
is 
wl 
cir

So

If Rs « R„, this circuit degener­
ates to the simple case of a loading 
resistance in series with the emitter 
as shown in Fig. 4a. The N-curve of 
this circuit taken at the points 
shown in the diagram is illustrated 
in Figs. 4b and 5a and may be com­
pared with the N-curve of the pre­
vious circuit, Figs. 4c and 5b. It will 
be noted that the current end points 
are substantially the same except for 
those corresponding to a' and a" 
which is generally second order and 
due to the approximation that R3 is 
very much less than the emitter re­
sistance in ab. This shows, therefore, 
that resistance loading of the emit­
ter is equivalent to altering the N-
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Oscillators
curve by a controllable amount in 
the saturation region. The slope of 
the curve in this case is approxi­
mately equal to Rs if Rc = 0. This 
is shown by the following analysis 
which makes use of the equivalent 
circuit of Fig. 6.

The loop equations are
V. = (R.+r.+rb+Rb) L + (rb + Rb) I.

0 = (rm+rb+Rb) I.+
(rb + Rb4-r0 + R<.) Ic

Solving for Ve/Ie
> R«+re + rb + Rb) 

Rin = - =----------------------- x
1« rb + Rb + ro + Ro

(rb4-Rb+r0+Rc) — (rb+Rb) (rm+rb+Rb)

In the saturation region the inter­
nal parameters rp, rc, rm, and rb are 
very small, generally less than 100 
ohms.3 If these are small compared 
with the external circuitry the ex­
pression reduces to

Rio = R. + RbRc/Rb + Re
and if, in addition, Rc is made zero, 
the final expression reduces to

Rin = R,
In a similar manner it can be 

shown that with Rc = 0, alpha ap­
proaches unity during saturation. 
Alpha by definition is

(rb + rm)/(rb + rc)

In the subject circuit, however, 
this becomes

(rb + Rb + rm)/(rb + Rb + rc) 
and if rb, rm, and rc are small com­
pared with Rb, alpha is very nearly 
unity. The consequence of this fact 
is that during saturation Aic/Aie = 
—1, and the net current through the 
base is constant. This results in the 
flat topped waveform illustrated in

(a)

Fig. 6: (I) Equivalent circuit of Fig. 4. Fig. 7: (r) Resulting flat-topped waveform

Fig. 7. Thus, two effects have been 
achieved. First, the N-curve has 
been altered to permit large ampli­
tude waveforms without excessive 
peak currents by controlling the 
saturation region and secondly, the 
waveform has been flattened by ad­
justing alpha to unity by removal 
of Rc and by taking the output at 
the base.

Time (onntantH

Odd numbered transistors an type 1698, even are type 1768.
These transistors could not be made to oscillate under the prescribed conditions.

Table 1 : Comparative performance of batch of transistors in circuits of Figs. 1 and 3

Trans.
Sample

Rr« T (Fig. 1) Output T (Fig. 3) Output
or (K) (us) (relat.) (us) (relat.)

1* 2.0 8 750 2.0 _____ __ *»
5 3.8 12 875 2.0 1180 197 2.8 7 875 1.929 2.0 11 875 2.2 500 1439 2.4 13 825 2.045 2.8 14 1150 2.0 1300 1.053 2.2 7 675 1.8 . - ■. - _ —

33 3.3 9 850 2.0 750 1.659 1.8 6 650 1.9 - ——
69 2.3 16 1335 2.3 1600 2.6
67 1.6 8 240 t 6 . ■- ■ ——
11 3.6 10 800 1.9 950 16
25 2.6 10 775 2.0 700 1.7

2 2.0 5 545 1.7 ....... —
52 3.1 14 825 2.2 1100 2.1
30 4.3 20 1000 2.3 2100 2 6
40 4.1 20 890 2.0 1400 2.2
24 4.2 20 1125 2.2 2400 2.4
50 2.1 10 875 2.1 !.. - ——-
18 3.3 It 675 2.0 » ■ । —
56 2.8 10 900 2.0 1200 1.7
12 3.1 8 750 2.0 ....... —
38 4.3 20 1025 2.3 2800 2.6
60 2.0 6 725 2.0 1 - . —
32 3.4 8 860 2.0 1550 1.6
28 2.4 7 775 2.0 ■ ■ ■ ——
20 3.4 8 712 2.0 1300 1.7
42 2.8 10 800 2.1 1050 1.6
22 2.5 11 835 2.2 1200 1.8
46 4.5 17 1000 2.2 2300 2.2

4 2.6 9 560 1.9 — ■ —
34 3.6 10 800 2.0 1100 1.6
44 3.1 14 912 2.2 1100 1.9
36 3.2 6 750 1.8 " - - ■ —

The foregoing discussion using the 
N-curve analysis makes no mention 
of the time constants involved. This 
is more readily analyzed with the 
aid of the simplified equivalent cir­
cuit of Fig. 8 which assumes; 1) rP 
is infinite during cut-off and zero 
during saturation, 2) r, is zero dur­
ing saturation, and 3) rt,<<R,,. Then, 
starting from cut-off (point a' in 
Fig. 3b), Se and Sc are open and 
capacitor C charges toward EPP with 
a time constant (R„ + R,)C. When 
the peak point is reached, the 
switches close and C begins to dis­
charge toward Eff. with a time con­
stant RSC. The discharge continues 
until the valley point is reached at 
which time the switches re-open and 
the cycle is completed. It should 
not be concluded from the fore­
going that the charge time is neces­
sarily longer than the discharge 
time, since the voltages involved

(Continued on page 132)
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CUES for BROADCASTERS
Practical ways of improving station operation and efficiency

Obtaining Maximum Modulation
STAFFORD E. DAVIS, Chief

Engineer, KGVL, Greenville, Tex.

^I^HE limiter control which we 
I built to help keep the modulation 

of the station at the highest possible 
level without distortion was designed 
to have less action than some others. 
For example, if the console VU meter 
is reading 95%, the modulation 
monitor will read 100% modulation. 
If the console level drops to 60%, the 
limiter control will bring modulation 
back to 95% after a delay of three 
seconds. Should the console level 
drop to 30%, the level control will 
bring the modulation back to 75% 
after a three second delay. A 20% 
reading at the console will produce a 
60G modulation signal at the trans­
mitter. This unit is designed to be 
used with the station’s existing 
limiter.

Extensive tests were made on this 
unit to test its frequency response, 
distortion and noise level. The fre­
quency response is flat from 200 cps 
to 200 KC, dropping to —1.8 db at 
100 cps. (This response is well with­
in the 2 db limit set by the FCC.) 
Distortion at any frequency does not 
exceed 0.6 db. Noise at usual pro­
gram level is —62 db, dropping off 
to —56 db during the control action.

The cathode of the 6L7 tubes must 
be grounded to achieve proper lim­
iter control. Since the transformers 

220 M

Electronically controlled time delay circuit maintains maximum modulation by restoring 
highest possible modulation after program level drops, is controlled by RC constant

constitute a greater part of the cost, 
the unit can be built for a reasonable 
cash outlay if one or more of the 
transformers can be found in the 
scrap box. Adding three luf paper 
capacitors and a switching system 
increases the time lag by 6, 10 and 
15 seconds as each capacitor is added 
to the circuit.

Ampex Reverberation
ED MARZOA, Chief Engineer, 

WJWL, Georgetown, Del.

FOR those who may have an Am­
pex 400 Tape Recorder, here’s a 
suggestion for its use in producing 

spot announcements with an echo 
or reverberation effect that has 
proved very successful in our area.

Feed the tape recorder from a two 
position mixer. Place the machine in 
normal play mode with the VU Me­
ter switch in play position. Start the 
machine and press the record but­
ton. By feeding the output of the 
tape recorder back through the 
mixer, an echo is recorded on short 
phrases or words. The level of the 
reverberations can be controlled, but 
of course the frequency cannot, this 
being determined by the tape speed 
and head spacing which are fixed. 
Tape speed should be 7 in. sec. 
Any sound or word that can be re­
corded on a length of tape the dis­
tance between the heads can be re­
verberated.

Turntable Brush 
for Cleaning Stylus
GEORGE A. DODGE, Chief Engi­

neer, ViFOX, Milwaukee 2, Wis.

DUST and record static condi­
tions frequently clog the pick­

up stylus and it fails to ride in the 
groove properly. A small nylon 
brush, when installed at the proper 
height, can overcome this condition 
each time the pickup is placed on a 
record. Flicking pickup arm across 
the tip of brush cleans the stylus.

The brush is the kind used to 
clean typewriters. Brush tip is 
trimmed to make it more flexible 
and is cut down to proper height to 
allow’ the pickup arm to be returned 
to the arm rest.

We are using Fairchild tables and 
Pickering pickups. The brush is cut

TURNTABLE 
PICKUP ARM REST

-BRUSH MOUNTED HERE

PLATTER}

4 ‘ -U fl X

TURN TABLES

Typewriter brush cleans stylus automatically

to 2 in. overall height and mounted 
between platter and pickup rest. 
The base of brush is drilled and 
tapped for a %2 screw and is se­
cured to the turntable base.

Talkback Circuits
J. N. LAFRENIERE, Technical Di­

rector, WPEP, Taunton, Mass.

INSTEAD of the usual “cough but­
ton” installed in the leads from 
the studio microphones to their re­

spective outlets, we installed DPDT 
relays between the output of the 
mike preamps and the inputs of the 
mixers. When a button is pressed in 
the studio, these relays transfer the 
outputs of the studio mike preamps 
from their mixing controls to the cue 
amplifier input. This provides talk­
back to the control room in addition 
to cutting the studio mikes off the 
air. Calculations and subsequent tests 
showed that the mixing controls pro­
vided sufficient isolation from the 
mixing busses without the use of 
loading resistors to prevent level 
changes when the relays were op­
erated.

Because our control room is fre­
quently used to originate programs,
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Console Modification

RADIO IN TO STUDIO

REMOTE *2

P. A RADIO
PHONES

,PA LINE

REMOTE#4

1954

V. c. 
LOAD

20 pf 
450WV

OFF
LINE 1^1
LINE*2

switching panel provides multiple

PA
FEED

Remott 
feeds

and also

P A 
FEED
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Remote Switching Panel
HAROLD SCHAAF, Chief Engineer, 

WRFD, Worthington, Ohio

station signal or local program into

6.3 V 
A C loop

another relay was installed to cut 
off the cue speaker when the con­
trol room mike is on. Split head­
phones are used in the control room 
with program fed to one side and 
cue signal to the other. A word of 
caution may be necessary in connec­
tion with the realys: be sure you 
have enough relay power available 
to provide for the additional load. 
Since the Gates SA-40 obtains its 
relay voltage from a dropping re­
sistor in the ground lead of the high 
voltage winding of the power trans­
former, we had to install an addi­
tional low voltage rectifier unit.

grid to ground cures noisy volume control 

life and the blinker mechanism froze 
in cold weather. A three tower ar­
ray made the situation even worse.

The remedy was a simple heater 
revision made from half of a 660 
watt toaster element and located in 
each blinker box. This resistor 
lengthens lamp life by lowering the 
operating voltage to the minimum 
value, and limiting the starting cur­
rent at the beginning of each flash. 
It also heats the interior of the box 
and prevents freezing of the blinker 
mechanism in the winter time, and 
drives out moisture in the summer 
time. The idea of locating the blink­
ers indoors was out of the question 
because considerable rewiring would 
have been required.

Take half of an element, unwind 
the nichrome wire, parallel it, and 
wind it back on the center portion 
of the mica form. This will give a 
resistor with 12 amp. capacity with 
a calculated hot resistance of 2.3 
ohms. A 1000 watt beacon assembly 

(Continued on page 106)

Simple addition of 470 k resistor from

The 6.3 volt tally lights are lighted 
by a 6.3 volt transformer. Colored 
lenses are used to show “use” or 
“off” positions for the lines and pub­
lic address systems. Switches are 
rotary wafer type and the PA con­
trols are ordinary potentiometers 
ganged so only one knob is used to 
set the level of both systems after 
each amplifiei* volume is preset.

Transformers are used to isolate 
the program line from the ground 
side of the public address amplifiers. 
Ouncer types with about a 20/1 im­
pedance ratio feed sufficient level to 
drive the public address amplifiers 
at their phono inputs.

Extending Tower 
Beacon Lamp Life
B. G. F1NKBEINER, WHRV,

Ann Arbor, Mich.

TWO tower lighting problems 
were a nuisance at WHRV. The 
first of the two 500 watt lamps 

in the flashing beacon were short-FOR several years we have han­
dled remote broadcasts from the 
Ohio State Fair with several pro­

gram origination points on the fair­
ground. Since we are twelve miles 
from the fairground and five miles 
from our own exchange, it isn’t eco­
nomically feasible to run lines from 
each originating point on the fair­
ground to the studio. To use one line 
we set up a switching point in our 
tent This permits us to switch any 
of the originating points into the line 
to the studio.

The heart of the switching point is 
a station built panel which not only 
performs the function of switching 
lines, but selects either the program 
line from the fairground or a re­
ceiver tuned to the station to feed to 
the tent and outside public address, 
controls volume of the public ad­
dress units and tallies the various 
switch positions. There is also a 
headset connection for constant 
monitoring of the station if desired.

W. W. BLAIR, WCMB,
Harrisburg, Pa.

A CURE for noisy volume control 
on the monitor amplifier of the 
Collins 212A Console, is to connect a 

470,000 ohm resistor from each input 
grid to ground in the monitor am­
plifier. This same monitor amplifier 
may motorboat at certain volume 
levels. This is due to lack of filtering 
in the plate supply of the second 
stage, a condition most prevalant 
when an unbalance occurs between 
the two triode sections of the second 
stage. This being a dual triode tube, 
the most simple cure was to add a 
20 uf, 450WV electrolytic capacitor 
at the junction point feeding the two 
plate resistors of the second stage 
of the monitor amplifier.



Indicator unit (I), Shown in special explosion-proof case, is calibrated in thousandths of an inch.
at shaft extremity

IndicatorNBS Shaft Displacement

(Continued on page 104)

New Electronic Thermostat At NBS

scribed by M. Gouy power

(Continued on page 135)

thermostat being used at NBS. Fig. 2. (r) Schematic diagram of the time-proportional control circuitFig. 1: (I) Two channel model of electronic

'6SN7

Anon-contacting distance gage 
that measures the relative posi­
tion of a highspeed rotating shaft to 

within 50 micro-inches has been de­
veloped by L. A. Marzetta of the 
National Bureau of Standards. The 
device employs a mutual inductance­
type gage to indicate the longitu­
dinal movement of the shaft, such as 
might be caused by failure or wear 
of a thrust bearing.

In the field of heavy rotating ma­
chinery such as steam turbines and
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(r) Transducer head contains mutual inductance micrometer, is mounted

supplied to the heating element i 
switched on and off in a regular cy­
cle, but the fraction of the cycle dur­

ing which the power remains on is 
proportional to the deviation from 
the desired temperature.

The temperature sensing element 
—usually a resistance thermometer 
or thermistor—is connected in one 
arm of an ac bridge. See Fig. 2. The 
adjacent arm of the bridge is a vari­
able resistor adjustable to the de­
sired temperature control point. A 
164-cps oscillator energizes the

internal combustion engines, it is 
sometimes desirable to monitor the 
relative position of some moving 
member. Turbines, in particular, un­
der certain types of load, are sub­
ject to rapid, unpredictable thrust 
bearing wear. Since the rotor and 
stator of a turbine are machined to 
close tolerances, excess longitudinal 
movement of the shaft presents the 
danger of interference of these parts 
and possible destruction of the ma­
chine. The NBS shaft position indi­

cator detects and measures accu­
rately the shaft displacement in 
either direction. When the displace­
ment exceeds a prescribed limit, the 
indicator actuates an alarm to warn 
operating personnel of imminent ma­
chine failure.

The detecting element in this sys­
tem is a mutual inductance micro­
meter developed by M. L. Green­
ough of the NBS. A transducer

A wide range, precision electronic 
thermostat, developed by F. A.

Ransom of the National Bureau of 
Standards electronic instrumenta­
tion laboratory, is finding many ap­
plications as a general purpose tem­
perature controller at NBS.

The device (Fig. 1) features such 
advantages as (1) no appreciable 
dead zone; (2) the sensitivity may 
be raised very high without objec­
tionable loss of stability, reducing 
the deviation from the control point 
to a minimum with any load 
changes; (3) capability of handling 
power requirements ranging from

milliwatts to kilowatts for control; 
(4) the use of sensing elements 
which may be a resistance thermo­
meter or a thermistor connected in a 
bridge circuit, or a thermocouple 
connected to a chopper circuit; 
and (5) the use of standard com­
mercial components. The thermostat 
utilizes a principle originally de-



Fig. 1: (I) Oscillator circuit employing tetrode transistor. Fig. 2: |r| Tetrode transistor tuned amplifier

Commercial Tetrode Transistors
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30 v
50 mw

1 megohm 
30 ohms 
1000 ohms 
0.95

TETRODE transistors are to be 
specially recommended for high 
frequency oscillators (Fig. 1) and 

amplifiers (Fig. 2) at frequencies 
above the limits of triode transistors. 
Three types of grown junction n-p-n 
tetrode transistors, RDX-302, RDX- 
301 and RDX-300, are commercially 
available from Germanium Products 
Corp., 26 Cornelison Ave., Jersey 
City, N.J., for $30, $40 and $50, 
respectively. The technical specifica­
tions for these three hermetically 
sealed units at 20°C are:

n-p-n tetrode transistor, Type 700, 
especially designed for use in low- 
level, low-frequency, automatic 
gain control circuits. List price is 
$17.20. In a typical grounded emitter 
amplifier circuit, the output signal 
can be attenuated 20 db by intro­
ducing less than 100 |ia into the 
second base lead. These units may 
be soldered or welded directly to 
circuit terminals or used with sock­
ets Cinch 11953 or Elco 803 BC.

Specifications for the hermetically 
sealed Type 700, is as follows:

Ratings, Recommended Maximun

Collector voltage
Collector dissipation 

(at 25° Cl

Typical Characteristics (at 25 C)

Collector voltage, V.
Emitter current, 1« 
Base current, #2 It?

Collector resistance (> ) 
Emitter resistance (r.) 
Base resistance (rb) 
Current amplification 

factor (al
Collector cutoff current 

(at Vf=5v, K OI

1 IS 
om

A relatively transient-free exter­
nally-triggered electronic power 
switch has been devised by J. Sar­

gent of the National Bureau of 
Standards. The output waveform of 
this switch has rise and cut-off times 
of less than one microsecond. Over a 
frequency range from zero to 10,000 
cps, the “time-on” interval can be 
varied from one microsecond to the 
maximum of about 50 usee less 
than the repetitive period.

During a study of spark recorder 
transformers, it was found that the 
usual cross-coupled thyratron power 
switches which use two thyratrons

had several disadvantages for this 
application. They are wasteful of 
power since one thyratron is conduct­
ing during the entire “off” period 
of the switch. Moreover, this type of 
circuit is not sufficiently transient- 
free for the pulse excitation of the 
transformers in this study. The con­
ventional circuit has been modified 
so that the turn-off tube is self­
extinguishing, and the undesired 
transient has been removed with the 
addition of a diode between the two 
thyratrons. The new design also pro­
vides an output voltage of rectangu­
lar waveform with negligible over­
shoot, leading and trailing edge times 
of less than 0.25 nsec, and a wide 
duty-cycle range.

The electronic switch (Fig. 1) 
utilizes three tubes—two thyratrons 
and a diode rectifier. A condenser is 
connected to the plate of the power­
delivering thyratron through the 
diode, and to the plate of the turn­
off thyratron through an inductance. 
The other side of the condenser is 

(Continued on page 153)

Operation at Vr = 4.5 v., Ie = 1 ma. 
Ib2 = 1 ma at 5 mc will yield a 
maximum power gain of 1 to 3 db 
less than the same unit at 22.5 v., 
2 ma. Base 1 and base 2 may be 
interchanged in the circuit and 
may give different characteristics. 
For details on tetrode junction 

transistor construction and operat­
ing characteristics, see TELE-TECH 
& ELECTRONIC INDUSTRIES, Nov. 
1952, page 38.

Texas Instruments, 6000 Lemmon 
Ave., Dallas 9, Texas, has gone into 
production of a grown junction

Maximum Ratings RDX-302 RDX-301 RDX-300

Collector voltage 30 v 30« 30 v
Collector current 5 ma 5 ma 5 mi
Collector dissipa­
tion 50 mw 50 mw 50 mw

Base-to base cur­
rent 5 ma 5 ma 5 ma

Typical operation 
at Vc = 22.5 v., 

Ie = 2 ma. 
Ib2 = 2 ma

Max. frequency of 
operation. Fig 1 10-20MC 20-35MC above 35 MC

Max. power gain 
at 5 MC. Fig. 2 12±3 db 14±3 db 16.5±3db

Input impedance 
approx. 25 ohms

Output impedance 
approx. 9000 
ohms

Collector current 
cutoff. Ico, at 

_yc 45 v 10 m3 10 m3 10 ui

Fig. 1: Electronic switch uses three tubes



Techniques for Designing

210, carbon, (d) 630, dynamic

ing element by the applied 
force.

Fig. 1: Electro Voice microphone models und generating elements, (a) 915, rochelle salt, (b) 713, barium titanate, (c)

constant of the piezoelectric 
material,
effective amplitude of the 
deformation of the generat-
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where e = internal voltage,

ates. This phenomenon can be and 
is applied to other types of micro­
phones.

Wide range barium titanate mic­
rophones have a lower output level 
than the Rochelle salt type. The 
other piezoelectric types have higher 
output However, all three piezo­
electric microphones are high im­
pedance devices and require special 
shielding to avoid electrical noise 
pickup. In addition rochelle salt and

The piezoelectric microphone may 
be of the direct or diaphragm actu­
ated type. Eq. (1) can be applied to 
either type of michrophone. The 
only difference to be considered is 
that the diaphragm area is used in 
calculating the force to produce the 
displacement rather than the crystal 
area.

This type of microphone is a 
stiffness controlled, displacement de­
vice below the fundamental resonant 
frequency. As a result the micro­
phone output voltage measured on 
open circuit is independent of fre­
quency below the resonant fre­
quency. Generally the diaphram 
size is chosen so that the baffle effect 
causes the pressure on the front of 
the microphone to rise at a frequency 
slightly above the resonant fre­
quency in order to extend the use­
ful high frequency response.

The rise in pressure is caused by 
diffraction effects which occur as the 
wavelength of the impinging sound 
becomes comparable to the size of 
the microphone. When the wave­
length of the sound striking the mic­
rophone is equal to the diameter of 
the microphone the pressure is in­
creased by about 10 db. This results 
in the response of the crystal micro­
phone being held uniform beyond 
the point at which the crystal reson-

Piezoelerlric Microphyte
A piezoelectric microphone is a 

transducer which depends upon the 
mechanical deformation of a piezo­
electric element to change acousti­
cal energy into electrical energy. 
The several common piezoelectric 
materials which may be used in this 
type of microphone are rochelle salt, 
barium titanate, and ammonium di­
hydrogen phosphate. See Fig. la, b. 
All three types of generating ele­
ments result in the following equa­
tion for the electrical output of the 
device,

ri^HE complexity of high-quality 
1 microphone design becomes ap­

parent when we consider that uni­
form response of an electro-acousti­
cal-mechanical system is desired 
over a range of about nine octaves 
(40—15,000 cps ). The first item to be 
considered is the type of generating 
element which should be selected as 
the core around which the micro­
phone is to be developed. A brief 
discussion of the most common types 
of microphones will be helpful in 
selecting the type of generating 
element to be incorporated.

Fig. 2 Basic components of generating 
elements in the dynamic microphone

Fig. 3: Curve 1 is velocity-frequency function 
in undamped voice coil. Curve 2 shows effect 
of adding acoustical resistance in Fig. 4



Pressure Microphones The generated open circuit volt
abvoltscoil

Blv

coil

A study of Eqs. (3) and (4)
show that the microphone response

Improved bass with cavity and tube

1954

Fig. A 
cavity

Buchanan. Mich

age of 
expressed

Effect of voice coll resonance with 
below diaphragm on coil velocity

Fig. 4: Coupling acoustical cavity and reson­
ance tube to unit of Fig. 3. Equiv. circuit

ADP are subject to moisture dam 
age. Rochelle salt types are per 
manently damaged by temperature 
in excess of 122° F.

where B — flux density in the air
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By WAYNE I. BEAi'ERSON, Chief Engineer, Microphone».

where e = battery voltage in volts, 
x = amplitude of diaphragm dis­

placement in cm.
K = constant of the carbon gran­

ules in ohms per cm. meter 
of displacement,

= 2rr f in radians 
f = frequency in cps, 
reo = steady state electrical re­

sistance, in ohms.
When expanded into a series, the

Condenser Microphone
A condenser microphone generates 

an output voltage resulting from 
changes in capacity caused by vari­
ations in sound pressure. This class 
of microphone utilizes a stretched 
conductive membrane spaced in 
front of a parallel rigid plate. The 
generated voltage is proportional to 
the product of polarizing voltage 
times maximum change in capacity, 
and inversely proportional to the 
steady state capacity. The condenser 
microphone is fairly sensitive and 
can be constructed so as to have a 
wide useful frequency range. The 
polarizing voltage and adjacent pre­
amplifier may be considered disad­
vantageous for many applications.

< arhon Microphone
A carbon microphone depends 

upon the variation of the resistance 
of carbon granules to convert the 
energy of sound waves into electri­
cal energy. The carbon microphone 
diaphragm motion causes variation 
in the pressure between carbon 
granules which are retained in a 
pocket adjacent to the diaphragm. 
See Fig. 1c. The carbon granules are 
specially processed particles of an­
thracite coal. The applications of a 
carbon microphone dictates the use 
of a power supply and load resistor 
in series with the carbon button. The 
current in amperes, in the load re­
sistor across which the output is 
taken can be written as,

Tm + jw m + (1 /jW (. w) 
where fm = driving force in dynes, 

rm = mechanical resistance in 
mechanical ohms, 

m = mass of the diaphragm 
and voice coil in grams, 

Cm = compliance of the suspen­
sion system in cm./dyne.

Effects of acoustical resistance, voice coil resonance, dif­
fraction and baffle size described. Piezoelectric, con­
denser, carbon and moving conductor types evaluated

equation above contains terms which 
disclose multiples of the frequency 
applied to the diaphragm. This non­
linear distortion is quite high in a 
carbon microphone and is very ob­
jectionable. Several ways have been 
devised to combat this distortion. 
One of the most common methods of 
elimination has been the use of 
two carbon buttons working in 
push-pull and feeding into a tapped 
transformer in order to cancel some 
of the generated harmonics. The 
cancellation is not complete since 
the two carbon buttons do not have 
exactly equal responses and only 
the even harmonics can be elimin­
ated in this sort of arrangement.

The mechanical impedance of a 
carbon microphone is a stiffness be­
low the resonant frequency. There­
fore, the displacement of the dia­
phragm is independent of frequency 
in the range below the resonant fre­
quency. Under these circumstances 
Eq. (2) shows that the output is 
independent of frequency below the 
resonant frequency. Carbon micro­
phones have very high output but 
are extremely unreliable for exact­
ing uses because of the unpredict­
able action of the carbon granules.

Moving t onducior Microphones
The moving conductor microphone 

is a device in which the electrical 
output resulting from the acoustical 
input is caused by the movement of 
an electrical conductor in a magnetic 
field. One of the best known micro­
phones of the moving conductor 
type is the dynamic microphone. 
See Fig. Id. The moving conductor 
of the dynamic microphone takes the 
form of a coil secured to a dia­
phragm. The velocity of the voice 
coil in centimeters per second, can 
be written as,

gap in gauses, 
velocity of the voice 
in cm./sec, 
length of the voice 
conductor in cm.



PRESSURE MICROPHONES (Continued)

(6)
Lm — length of magnet inconsideration of the fore-

(5)
P

in
(7)Am = F BgAg/B

sq.

ofrAI’

rAA

AR

X

•A

reasons—low level, distor- 
restricted frequency re-

6.
7.
8.
9.

of three 
tion or 
sponse.

After

leakage factor which ac­
counts for flux which is not 
perpendicular to the pole 
piece and is usually some­
what less than 1.5,

High output. 
Ruggedness. 
Moisture resistance. 
Heat resistance.

Fig. 8: (I) Addition of Helmholti resonator 
to unit of Fig. 4. Fig. 9: (r) Model 655 mike

= area of the ribbon in 
cm.

= acoustical resistance

where 
cm.,

f =

Ar

XAP

where P = sound pressure 
dynes/sq. cm.,

Microphone Design
Having chosen a moving coil type 

of generating element one of the
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5. Wide frequency response

1.
2.
3.
4.

AR(rAI> + Raa +JXar +JXaa -jXAI’)

.m = f BgLg/H

as to frequency response, and can 
be made to match a wide range of 
impedances by the use of a trans­
former.

Another example of a moving con­
ductor microphone is the ribbon 
microphone. A ribbon microphone 
consists of a light metallic ribbon 
suspended in a magnetic field. One 
side is exposed to the atmosphere 
and one side couples to an acoustical 
resistance. The acoustical resist­
ance usually consists of a loose ma­
terial in a pipe. This pipe usually is 
coiled in the form of a labyrinth.

Neglecting the acoustic impedance 
of the slots on either side of the 
ribbon and the effect of the elec­
trical impedance on the mechanical 
system, the velocity in cm/sec can 
be written as,

the labyrinth in acous­
tical ohms,

= acoustical resistance of 
the air load upon the rib­
bon in acoustical ohms,

= acoustical reactance of 
the inertance and acous­
tical capacitance of the 
ribbon in acoustical 
ohms,

= acoustical reactance of 
the air load upon the 
ribbon in acoustical ohms 
and,

= acoustical reactance of 
the pipe in acoustical 
ohms.

The open circuit generated volt­
age at the ends of the ribbon is as 
shown in Eq. (4). In the past years 
ribbon microphones have been 
widely used. In general, ribbon 
microphones are not sufficiently 
rugged for general use and ribbon 

sag is not uncommon. The perma­
nent deformation of the ribbon 
causes the microphone response to 
change, and may in some cases 
lower the output level to an unuse- 
able value.

Mi*rellaneouM Microphone*
There are many other types of 

pressure microphones which will 
not be discussed at this time for 
lack of space. Among these types 
are the magnet-ostrictive, magnetic, 
hot wire, electret, inductor, and 
electronic microphones. The gen­
erating types just mentioned are not 
widely used at the present time in 
normal applications for one or more 

going the dynamic type microphone 
seems a preferred choice for the 
microphone which is to be designed 
to meet the specifications for the 
desired michophone.

Specifically the dynamic micro­
phone has the following advantages:

range.
Choices of impedance.
Negligible distortion.
Requires no power supply. 
The moving parts of the mi­
crophone system have an in­
definite stable life.

first things to be considered is the 
magnetic structure. A magnetic 
structure which is simple and effec­
tive is shown in Fig. 2.

Various materials can be selected 
for the pole piece, diaphragm plate, 
and yoke materials. Armco magnetic 
iron is preferred since it has reason­
able permeability, high saturation 
point, and is easily fabricated. The 
magnet material used should be 
one which will give a maximum flux 
density for a given weight of ma­
terial. Alnico V appears to be the 
best practical choice for the mag­
netic material because of its ex­
tremely high energy product.

Assuming flux density (usually 
around 10,000 gauss) and the de­
sired air gap dimensions, the con­
stants of the magnet can be found 
from the following.

H = field strength in oersteds 
at the maximum BH prod­
uct point of the demagneti­
zation curve,

Bg = flux density in the air gap 
in gauss,

Lg = length of air gap in cm.

The length of air gap is consid­
ered optimum at about 0.05 cm. for 
practical cases. The magnet area can 
be calculated from the equation,

where Am = area of the magnet 
in sq. cm.,

F = leakage coefficient which is 
the ratio of total flux in 
the center of the magnet 
to useful flux in the air gap, 

Bg = flux density in air gap in 
gauss,

Ag = area of gap in sq. cm.,
B = induction in gausses at the 

maximum BH product on 
(Continued on page 138)

Fig. 10: (Curve 1) Response of final microphone 
design. (Curve 2) Damping which would be re­
quired of Fig. 4 unit to achieve high frequency



Designed for use with standard equipment, new lens
attachment eliminates

from distant

Fig 1 Vari-focal lens, shown with standard camera. Conventional lens turret is no longer necessary

AMERA technique today’s

as short as 10for reducing overwhelming

2 Differential movement applied to Iwo
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inner lenses provides variation in focal length

Ry JOHN R4DICK, 
General Precision Laboratories. 

Pleasantville, N.I.

VU TV studio has reached such 
complexity that there is urgent need

ft. 6 in. are possible
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the complete focal length range in 
intervals varying from 2 to 30 sec­
onds.

By simply interchanging the sup­
plied back lens element, the tran­
sition from the 3—15 in. to 6—30 in. 
focal range is made. Object distances

air-glass surfaces are

IRIS 
APERTURE 
CONTROL

DRIVE 
GEAR 
LOCK

FOCUS 
HANDWHEEL 

LOCK

with this lens and, once the lens is 
focused, an object remains constantly 
in focus as focal length is varied.

The lens has only five components, 
with ten air-glass surfaces. The field 
is flat and the definition over the 
whole field is equal to that of high 
quality fixed focus camera objec-

jungle of necessary but costly equip­
ment. One effective means of sim­
plifying overall studio operation— 
and at the same time, of increasing 
the efficiency of operational per­
sonnel—lies in the use of a variable 
focal length TV camera lens having 
the same standard of definition as 
a high quality lens of fixed focal 
length.

Use of the new GPL-Watson vari­
focal lens eliminates the requirement 
of a second camera in most simple 
studio applications by its inherent 
ability to change continuously from 
a far shot to an extreme close-up 
without disturbing pickup continu­
ity or camera orientation. The 
mounting cradle permits mounting 
the lens on conventional tripods. The 
lens may be used with any standard 
camera. See Fig. 1.

A single spring-loaded leaf type 
switch controls the “zoom” effect. 
Seven pre-set speeds are available 
to enable the operator to run through

need for second camera in 
shots to extreme close-ups

coated.
The front lens component (Fig. 2) 

moves only to change the plane of 
focus. The next two components 
move in a compound fashion—they 
move together and differentially— 
to provide the variation in focal 
length. The last two components are 
fixed, and the rear one of this pair 
is the replaceable element which 
provides the alternate focal range.

The two inner lenses are mounted 
on trolleys, each supported by three 
rollers running on steel rods which 
are mounted on the main carriage. 
The two rollers on one side of each 
trolley are V-shaped and locate the 
trolley directionally on one rod; the 
remaining roller on the other side is 
plain and serves only to support the 
trolley. The trolleys are held flush 
against the steel rods by a powerful 
spring which operates against the 
rollers on the underside of the main 
carriage.

The main carriage which carries 
the innei’ lens units on their trolleys 
is supported by rollers on steel rods 
located in the base. The suspension 

(Continued on page 110)
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Designing Instrument Rectifiers
Considerations involving frequency, voltage and cur­
rent responses, and conversion efficiency examined.
Cell size calculated from

Ry EDU ARI) L. PAGANO, 
Development Engineer, 

Rradley Laboratories Inc..
New Haven, Conn.

IN the design of a miniaturized 
meter rectifier, the basic concepts 
to be considered are the selection of 

the propel’ rectifier circuit and recti­
fier cell size to produce optimum re­
sults for the particular application 
for which the instrument is intended. 
Some of the important requirements 
to be considered in the selection of 
the rectifier circuit and the rectifier 
cell size are overall size, temperature 
range, frequency response, life, effi­
ciency, voltage and current response, 
impedance, and ruggedness.

The decisive characteristic to be 
considered in the selection of a rec­
tifier circuit is the conversion effi­
ciency, that is, the ratio in percent of 
the de output current to the ac input 
current. If efficiency is important 
(milliammeter application), it is 
definitely advantageous to select the 
full-wave bridge circuit as shown in 
Fig. 1, illustrating this circuit along 
with some of its equivalent circuits 
under specific conditions. The 
wave bridge produces a high

full- 
effi-

known temperature range

ciency primarily because it utilizes 
both halves of the ac input, and 
offers a minimum resistance to cur­
rent flow. There can be modifications 
of this basic circuit for temperature 
compensation; however, it should be 
understood that these modifications 
will tend to reduce the efficiency. If 
a reduction of efficiency can be 
tolerated, resistance can replace two 
sections of the bridge.

Keetifier Cell Size

The selection of the rectifier cell 
size will depend primarily upon the 
operating temperature range, how 
the instrument will be used (volt­
meter or milliammeter) in conjunc­
tion with the temperature, efficiency 
and frequency response.

The operating temperature range 
will determine both the voltage and 
current response of the rectifier. To 
explain the effect of temperature and 
how proper selection of cell size will 
produce optimum response at vari­
ous temperature conditions, a cop- 
per-oxide full-wave bridge rectifier 

will be used in conjunction with a 
0-1 ma, 100 ohm de meter, and al­
though the curves and specific values 
apply to this combination only, the 
basic concepts are valid for any 
combination.

Voltage Response: Fig. 2 illus­
trates how the variation of voltage 
with temperature changes increases 
as the cell size decreases. This ef­
fect can be explained with the aid 
of the equivalent circuit of Fig. 1c, 
but, since a rectifier is a nonlinear 
device, the term forward or reverse 
resistance is meaningless unless ac­
companied by either a definite value 
of current or voltage. For the pur­
pose of this article, the term forward 
resistance shall be defined as the 
average resistance throughout the 
half cycle in which current flows 
internally within the rectifier from 
the negative electrode to the posi­
tive electrode at rated values of cur­
rent for this application. Similarly 
reverse resistance is the average re­
sistance throughout the remaining 
half cycle in which current flows in­
ternally within the rectifier from the 
positive electrode to the negative 
electrode at rated values of voltage 
for this application.

The reverse resistance is much 
(Continued on page 114)
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Fig. I (r) Equivalent circuit* (a) of bridge
rectifier and meter (b) of complete unit (c) 
for constant current and frequency applied (d) 
for constant temperature and current applied

Fig. 2 (below) Input voltage required to pro­
duce full scale deflection of basic full wave 
bridge circuit with 0-1 ma., 100 ohm de 
meter. (C) 0.080 in. dia. cell (D) 0.5 in. dia. 
cell (E) 0.187 in. dia. cell

R|-RECTIFIER FORWARD RESISTANCE Rr . _L
Rg-RECTIFIER REVERSE RESISTANCE 2
C|~RECTIFIER FORWARD CAPACITANCE Rf , 2Ri 
C2-RECTIFIER REVERSE CAPACITANCE
RM- METER RESISTANCE C • 2Cg
LM- METER INDUCTANCE
CM- METER CAPACITANCE
Ri, R2,C|,C2 ARE NON LINEAR AND TEMPERATURE SENSITIVE 

COMPARED TO Rm.Lm.Cm.



Manufacturing Computers for Aircraft
Sufficiently compact for mounting in small military aircraft, a new navigational analog 
computer, designed and built for the U. S. Air Force by Ford Instrument Co., provides the 
pilot with a continuous indication of his bearings without external radar-type beaming

1 Shown (I to r) are: the Computer Control and the Indicator—instrument panel units—and the Amplifier and Computer. Four manual adjustments, 
the wind direction and force, the magnetic variation and the starting point position must be made before take-off. In flight, the computer auto­
matically integrates these readings with additional flight information—air speed and compass deviations—to provide the pilot with a continuous 

reading of his position in latitude and longitude. Design is pointed at jet fighter problems of fuel economy and tight cockpit space

2 Moving aircraft being tracked on display 
model of Ground Position Indicator. Ac­
curacy depends largely on wind informa­

tion and original settings
3 The assembly of precision units machined 

to within 0.0005 in. requires skilled 
workmanship. Here, jeweler's glass aids 

delicate adjustment of Computer section
4 Checking of units in high altitude cham­

ber ensures efficient operation over wide 
temperature range—from -65 F to

4*160 F—and at altitudes up to 50,000 feet

5 Hot salt spray rises from tank subjecting 
units to 50 hours of corrosive atmosphere. 
Hermetic sealing and durability of plat­

ing and paint are rigidly controlled
6 Amplifier being vibrated. All units under­

go sustained four-hour vibration test. 
Prototypes of this equipment have op­

erated for two years without cervicing.
7 Unit* mounted on the instrument panel 

must be checked for magnetic properties. 
Compass needle indicates effect of com­

puter control being rotated in magnetic field
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No. 26 — Critical Damping Nomograph
Simple series circuit shunted across electromagnetic device such as a 
relay minimizes switching transients and arcing which result from cir­
cuit being de-energized. Component values may be chosen quickly 
from graph. Contact wear and radio interference are sharply reduced

By ROBERT T. MOORE, Computer Research Corp.. Hawthorne, Calif.

CRITICAL damping of electro­
magnetic circuits may be em­
ployed to minimize radio interfer­

ence and relay and switch contact 
wear. For critical damping, an es­
sentially pure resistance is presented 
to the switch terminals for any fre­
quency. That is, minimum interfer­
ence and wear will be achieved in­
dependently of frequency of opera­
tion or of the repetition rate.

Fig. 1 illustrates the circuitry in­
volved in the usual application. L 
and Rt are the inductance and in­
ternal resistance of the relay, or 
other electromagnetic device. C and 
R, comprise the transient-suppres­
sing network. S is the switch, or 
contacts which cause the relay to be 

Fig. 1: Typical electromagnetic circuit

energized from a battery or other 
source, B. For critical damping, 
R2 = Rx = R and C = L/R2. Since 
R2 may be determined by measure­
ment of Rn only the value of C is 
required. C may be found by simply 
placing a straight-edge across the 
nomograph so as to intersect the in­
ductive and resistive values, R and 
L, of the relay. The point where the 
straight-edge crosses the capacitive, 
C, column will give the value of the 
capacitor.

To illustrate, consider the follow­
ing example:

Critical damping of a relay coil 
circuit is required for purposes of 
transient suppression and radio in­

terference reduction. This relay coil 
has an inductance, L, of 90 mh and a 
de resistance, Rp of 300-ohms. 
Placing a straight-edge across these 
values, the required capacity, C, is 
indicated by the intersection of the 

Nomograph for selecting component values for critical damping in electromagnetic circuits
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straight-edge with the C column. In 
this example, 1 nf is the required 
value. The combination of 1 nf in 
series with 300-ohms, R2, placed 
across the relay coil will provide 
critical damping.



New Broadcasting Equipment
TELEJECTOR WIDE ANGLE TV LENSES TV EQUIPMENT

TV COLOR CAMERA

COLOR SIGNALS

Vidicon

a dot pattern which can be superine

TV DOLLY-TRIPOD
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center background, but

A new portable television camera 
dolly and tripod combination incorpo­
rates the advantages of heavier dollies. 
Its tubular and square-cross-sectioned 
telescopic members and hinged, struc-

A new Pierre Angenieux, retrofocus 
28 MM., J3.5 lens has recently been 
brought into production. The new 28 
mm. retrofocus has an angle of view of 
74 as compared with the standard 50

The new RCA “3-V” camera for tele­
vising color motion picture film and 
slides and major programming elements 
in color TV broadcasting, employs 
“Vidicon” pickup tubes and a light­
splitting optical system. The color image 
produced by the film projector is fo­
cused on the first of two dichroic mir­
rors mounted at angles in front of the 
projector. This light-splitting mirror re­
flects the blue portions of the image to a

TELE-TECH ft ELECTRONIC INDUSTRIES • May

transmits the red and green portions to 
<i second mirror. The latter transmits 
the green picture elements to a Vidicon 
in the right background, but reflects the 
red portions to a Vidicon in the right 
foreground. A small verticle element in 
front of the second mirror filters out 
unwanted infra-red wavelengths. Each 
Vidicon chassis generates a signal rep­
resenting its own image color portion. 
RCA Victor, Div. Radio Corporation of 
America, Camden, N. J.—TELE-TECH 
& ELECTRONIC INDUSTRIES

mm. view angle of 47°. The lens is sup­
plied in a focusing mount with iris dia­
phragm and effective aperture of f3.5. 
Ponder & Best, Telelens Div., 814 North 
Cole Ave., Hollywood 38, Calif.—TELE­
TECH & ELECTRONIC INDUSTRIES

A newly developed camera for tele­
vising film completes the FTL broad­
cast equipment line. Using a small 
photoconductive camera tube, the cam­
era chain (FTL-105A) features high

The 3-B single lens “Telejector” for 
television station projection of 35 mm. 
transparent slides features a new optical 
mixing system with an automatic 2x2 
in. transparency projector. The system

definition, excellent contrast range, low 
initial and operating costs. Consisting 
of a small 7-% camera head, control 
monitor, and a rack-mounted power 
supply, the chain can be used in a num­
ber of operating arrangements which 
require no shading operator. An optical 
multiplexer (FTL-287A) when used 
with the camera, provides pictures from 
two film projectors, a 2 x 2 in. slide 
projector, and a 4 x 5 in. opaque projec­
tor—all automatically controlled. Fed­
eral Telecommunication Laboratories, 
Div., of International Telephone and 
Telegraph Corp., 500 Washington Ave., 
Nutley, NJ.—TELE-TECH & ELEC­
TRONIC INDUSTRIES

posed on any of these displays for con­
vergence alignment. Telechrome Manu­
facturing Corp., 88 Merrick Road, 
Amityville, L. I., N. ¥.—TELE-TECH 1 
ELECTRONIC INDUSTRIES

superimposes two images on one opti­
cal axis which enables smooth lap dis­
solves and instantaneous switching. The 
instrument automatically changes 
through a sequence of 12 slides with one 
loading. Additional loaded “turrets” can 
be substituted in a matter of seconds. 
Available with either 6 or 7% in. coated 
projection lens. Main power require­
ment is 115 v., 60 cps., ac. with 300 w. 
maximum. Control circuit operates from 
24 v. de., Iw. maximum. Two 150 w. 
projection lamps operate at reduced 
voltage. Gray Research and Develop­
ment Co., Inc., 598 Hillard St., Man­
chester, Conn.—TELE-TECH & ELEC­
TRONIC INDUSTRIES

tural base elements are assured rigidity 
and collapsibility by easily locking 
mechanisms. When dismounted from the 
caster-mounted dolly base, the tripod 
can be used ns a lightweight unit for 
outdoor use. Height is adjustable from a 
low-level 8 inches to a full 52 inches. 
The tripod unit folds into a 31-inch 
length, and weighs less than 40 lbs. 
Allen B. Du Mont Laboratories, Inc., 
760 Bloomfield Ave., Clifton, N. J.— 
TELE-TECH & ELECTRONIC INDUS­
TRIES

Model 509-DR color bar generator 
provides eleven color standard signals. 
I,Q, R-Y signals representing the wide 
band, narrow band, and red color dif­
ference signals are produced in addi­
tion to green, yellow, red, magenta, 
blue, cyan, black and white standard 
color bars. The bars can appear in vari­
ous combinations across the top, bot­
tom, or all of a color tube; or, they 
may be combined with monochrome 
pictures. Also, the generator produces



New Components for the E
AXIAL LEAD RESISTORS

“Tru-Ohm” axial lead resistors are 
wound on a continuous fibre glass cord. 
Cut to the required length, the leads are 
then securely clamped at each end. 
Then, the core is coated with silicone ce­
ment and inserted into a ceramic tube. 
The tube provides maximum mechani­
cal protection and high dielectric 
strength. The ends of the resistors are

K-BAND TEST HORNS
Types Nos. 68053, 68052, and 68051 K- 

band test horns for use in radar and 
microwave testing procedures, have re­
spective ranges of 12.4 to 18.0 KMC, 
18.0 to 26.5 KMC, and 26.5 to 40.0 KMC. 
Used as test receiving antennas, these 
horns can locate r-f leakage and ap­
proximate gain checks on microwave 
antennas. Employed as transmitting

DELAY LINES
Type SDL-15 solid ultrasonic delay 

line provides delay intervals of 1,000 
yds., 3.051 qsecs; Type SDL-16, 2,000 
yds., 6.102 usees. Carrier frequency is 
30 MC. Attenuation is 26 db into 1,000 
ohms. Bandwidth is 8 MC. Bliley 
Electric Co., Union Station Building, 
Erie, Pa.—TELE-TECH & ELEC­
TRONIC INDUSTRIES
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then sealed with silicone cement which 
precludes moisture coming in contact 
with the resistance element. The units 
are supplied in standard watt ratings 
of 5, 7, and 10 w. and maximum resist­
ance values of 1,000 ohms, 5,000 ohms, 
and 7,500 ohms, respectively. Tru-Ohm 
Products, Div. of Model Engineering & 
Mfg. Inc., 2800 N. Milwaukee Ave., Chi­
cago 18, III.—TELE-TECH ELEC­
TRONIC INDUSTRIES

CROSSBAR SWITCH
A crossbar switch for automatic con­

trol systems and computers enables the 
interconnection or selection of many 
different circuits. Mounted for drawer- 
like removal from its rack, the switch 
incorporates palladium contact points 
and can provide any circuit connection 
in approximately 50 msecs. by energiz­
ing 2 specific coils. The unit is capable 
of many applications, such as connect­

horns, they can be applied in antenna 
pattern measurements, illumination of 
parabolic reflectors or lens arrays, and 
for termination of high-power systems 
into space. Each rectangular exponen­
tial-shaped horn is cast in one piece, 
which insures minimum deviation from 
extremely close tolerances demanded at 
K-band frequencies. Smooth surfaces 
and high dimensional accuracy assure 
low VSWR, and secondary lobes over 
the entire waveguide frequency range. 
Airtron, Inc., 20 East Elizabeth Ave., 
Linden, N.J.—TELE-TECH & ELEC­
TRONIC INDUSTRIES 

ing any 3 of 60 circuits to any 75, or 
choosing one circuit from as many as 
936. Its modular construction provides 
many of the interconnections which 
must be made in relay trees, etc. Kel­
logg Switchboard and Supply Co., 79 
West Monroe St., Chicago 3 ,111.—TELE­
TECH & ELECTRONIC INDUSTRIES.

VARIABLE RESISTOR
The Type YGC-B45 composition vari­

able resistor has a self-supporting 
snap-in bracket that enables mounting 
directly to the printed circuit panel. The 
control is held tightly by the bracket 
during the soldering process, and an­
chored to the printed circuit panel by 
the solder. The bracket also prevents 
any mounting or operating strain on the 
control or switch terminals. Further, 
bracket anchor tabs enable mounting 
directly to the cabinet when it is de­
sired to eliminate possibility of strain 
on the printed circuit panel. Adequate 
clearance for circuit paths is provided 
for by ample spacing between terminals 
and the design of the bracket mounting 
lugs. Chicago Telephone Supply Corp., 
1142 W. Beardsley Ave., Elkhart, Ind. 
-TELE-TECH & ELECTRONIC IN­
DUSTRIES
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PULSE MAGNETRON
The RK-6410/QK-338 fixed frequency 

pulse magnetron was shown recently for 
the first time. Operating between 2,750 
and 2,860 MC peak powers of 5 mega­
watts, the unit is said to be by far the 
highest power magnetron available. Re­
cently declassified, data is available on 
request. Raytheon Manufacturing Com­
pany, Equipment Engineering Div., 148 
California St., Newton 58, Mass.— 
TELE-TECH & ELECTRONIC INDUS­
TRIES
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Electronic Industries
CONNECTOR

The Series ‘‘C-20” high-voltage, sin- 
yle-contact, cable and panel connector 
¡s suitable as a feed-through that pro- 
vides an easy way to pass a single lead 
through a rack and panel arrangement. 
The hood serves as a grip for discon­
necting both parts. The miniature con­
nector has the extra-long barrier re­
quired for high arc resistance applica- 
ions. Accidental disconnection of plug

SHIELDMOUNT
The T-2x3 shieldmount is fabricated 

from spring temper phosphor bronze. 
Having excellent heat dissipating qual­
ities, it is said to prolong tube life and 
protect closely spaced components from 
concentrated high temperatures. The 
unit can be obtained silver plated, 
blackened, or unfinished. Further, it can 
be riveted directly to the chassis or 
terminal board and has a grounding lug

DC MOTOR
The Type DC-8-A-1 permanent mag­

net de. motor, designed for 28 v. opera­
tion in airborne navigational, fire con­
trol and photographic equipment, has a 
no load speed of 25,000 rpm. Minimum 
stall torque is 1.0 oz. in. At 12.000 rpm, 
useful power at the shaft is in excess of 6 
w. Maximum efficiency exceeds 70%. A 
12-section commutator enables delivery 
of torque without cogging effects at low

and socket is prevented by a vibration 
ring with a detent vibration spring. The 
units are available in three materials: 
asbestos-filled “Melamine” for high di- 
dectric and mechanical strength; “Plas-

<>n Alkyd,” glass re-inforced 440A, for 
high impact strength and arc resistance; 
and “Diallyl Phthalate” with high di­
mensional stability. Socket and pin con­
tacts are of temper phosphor bronze and 
brass, respectively, and gold plated over 
silver for low contact resistance and 
ase of soldering. DeJur-Amsco Corp., 

15-01 Northern Blvd., Long Island City, 
X.Y.—TELE-TECH & ELECTRONIC 
INDUSTRIES

DIODES
Designed for circuit frequencies up to 

3.000 MC sec with a low noise figure 
of 10-14 db at 500 MC, Type G02 is for 
molder-in applications where space is 
limited. The mixer diode is %2 in. in 
iiameter and % in. in length and pro­

vided with No. 24 tinned copper leads 

for use on insulated material. National 
Electrical Machine Shops, Inc., 919 
Jesup-Blair Drive, Silver Spring. Md. 
-TELE-TECH & ELECTRONIC IN­
DUSTRIES

0.020 in. in diameter. Type G02A, with 
the same dimensions, includes ;h« in. 
clip pins for plug-in applications and 
has No. 22 tinned copper leads 0.025 in. 
in diameter. Both units are direct re­
placements for any UHF diode em­
ployed for mixers in TV tuners and 
converters. International Rectifier 
Corp., El Segundo, Calif.—TELE-TECH 
& ELECTRONIC INDUSTRIES

TUBES
RCA-3A3 half-wave vacuum rectifier 

tube is a glass octal type that utilizes an 
indirectly heated cathode. It is designed 
for use as a rectifier of high-voltage 
pulses produced in the scanning sys­
tems of TV receivers. RCA-6BD4 is a 
low-current beam triode of the sharp­
cutoff type. It is designed specifically to 
regulate high-voltage, low-current de. 
power supplies. It has a maximum de. 
plate-voltage rating of 20,000 v., a 
maximum de. plate-current rating of 1.5 
ma., and a maximum plate dissipation 
rating of 20 w. The high-voltage insula­
tion in this unit is obtained by a double- 
ended structure that uses an electron 
gun consisting of a thermionic cathode 
and one grid. The plate connection is 
made to a small cap at the end of the 
bulb. Tube Department, Radio Corpora­
tion of America, Harrison, N. J.— 
TELE-TECH & ELECTRONIC INDUS­
TRIES

speeds. Overall diameter of the unit is 
0.750 in. Maximum length is 1.250 in. 
Clifton Precision Products Co., Inc., 
Marple at Broadway, Clifton Heights, 
Pa.—TELE-TECH & ELECTRONIC IN­
DUSTRIES

CAPACITORS
Type TAN sub-miniature tantalum- 

foil electrolytic capacitors have a 9i6 in. 
length and only a q,; in. diameter. Their 
operating temperature range is from 
—55 to +85 °C. and they have a con­
siderably lower leakage current than 
other electrolytic types—which extends 
service life and provides exceptionally 
long shelf life. It is said that power 
factor characteristics are excellent even 
at the lowest rated operating tempera­
ture. Thirty-five new subminiature 
units are available that range in capac­
ity from 0.01 jif to 8.0 pf and from 
3 WVDC to 150 WVDC in both polarized 
and non-polarized types. Cornell-Du­
bilier Electric Corp . South Plainfield. 
N.J.—TELE-TECH & ELECTRONIC 
INDUSTRIES
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New Electronic Amplifiers

MAGNETIC AMPLIFIER PREAMPLIFIER DC AMPLIFIER
The low level magnetic amplifier 

Model M-21, suitable for current meas­
urement from high impedance sources, 
contains only one half-wave rectifier. 
Input current from 0 to 50 pa de. pro­

duces a linear output from 0 to 5 ma. 
de. into 100 ohm load. Model M-22, a 
self-balancing type, contains only one 
full-wave bridge rectifier. Suitable for 
voltage measurement, dynamic imped­
ance of the control loop is as high as 100 
to 500 times the actual de. resistance. An 
input voltage from 10 to 10 mv. de. pro­
duces a linear output from 0 to 5 ma. de. 
into 1,000 ohm load. DC voltage gain up 
to 5,000 in 100 ohm load. For both models, 
the supply voltage is 50 v. ±10 v., 60 
cps. Supply voltage variation of 20% 
has negligible effect on output. Zero 
drift for 10 hrs. is in the order of 1012 
w. Time constant 1 cps. Dimensions 
2 x 2’4 x 2V2 in. Magnetic Controls, 
Inc., 119 West 63 St., New York 23, 
N. Y.—TELE-TECH & ELECTRONIC 
INDUSTRIES

SERVO AMPLIFIER
Type SA118H miniaturized servo am­

plifier eliminates the need for an ex­
ternal de. source. The plug-in, her­
metically-sealed type unit is designed 
to control its companion 400 cps, two-

Four units of a new series of binaural 
equipment are identical in panel ap­
pearance. All are playback preamplifiers 
that feature balance and gain control 
and are provided with proper equaliza­

tion. Two of the units are designed for 
tape and two are for disc use. Further 
information on the series is available 
at the company’s audio division. Eder 
Engineering Company, 1568 South First 
St., Milwaukee 4. Wis.—TELE-TECH & 
ELECTRONIC INDUSTRIES 

phase servo motor which requires 2 w. 
electrical input to the control phase. 
The two units function as a unified 
“controller assembly” for any precision 
servo mechanism application. The am­
plifier is furnished with three precisely 
matched 1.0 megohm mixing resistors to 
provide summed inputs of equal gain. 
Maximum plate dissipation is less than 
2 w. Plate current varies between 5 and 
17 ma. The 400 cps amplifier in-put 
power requirements are 300 v. for the 
plates of the four tubes and 6.3 v. (2.1 
amps.) for the heaters. Servomech­
anisms, Inc. Westbury Div., Post and 
Stewart Avenues, Westburv, N. Y.— 
TELE-TECH & ELECTRONIC INDUS­
TRIES

DIFFERENTIAL AMPLIFIER
Type 501 differential amplifier is a 

wide-band unit that will convert a dif­
ferential signal into a single-ended sig­
nal. It consists of two identical channels 
and an output voltmeter for indicating 
the potential of the output signal. Each 
channel has a high differential ratio 
amplifier stage and a balance-to-unbal­
ance converter with no transformer, 
Therefore the degree of rejection of the 
common-mode signal can be made very 
high over a wide frequency range. The 
ratio of the amplification for differential 
signals to common-mode signals over 
38 x 10' from 8 cps. to over 500 KC.

The Series 80 de. amplifiers convert 
low level de. pa. or mv. inputs to u high 
level de. current output. Incorporating a 
high gain feed back loop, the new unit 
is said to have exceptionally long and 

short term stability characteristics. Of 
the null balance type, the amplifiers 
have extremely high input impedance 
when used with voltage inputs. Conse­
quently, they draw no current from the 
source. Where the input is current, the 
input impedance is negligible. Ranges 
extend from five pv. and 20 pa. full scale 
and the output is five ma. full scale. 
Fielden Instrument Div., Robertshaw- 
Fulton Controls Co., 2920 North Fourth 
St., Philadelphia 33, Pa.—TELE-TECH 
& ELECTRONIC INDUSTRIES

Frequency response is flat with in 3 db. 
from 2 cps. to 1 MC. Voltage amplifica­
tion is approximately 30. Input im­
pedance is 2.7 megohms shunted with 
15 ppf. from any terminal to ground; 
5.4 megohms shunted with 10 ppf. be­
tween two off-ground terminals. Ad­
vance Electronics Co., Inc., 451 High­
land Ave., Passaic, N. J.—TELE-TECH 
& ELECTRONIC INDUSTRIES

TELE-TECH & ELECTRONIC INDUSTRIES * May 1954



New Computer Products

CODED KEYBOARD GENERAL COMPUTER STORAGE ELEMENTS
The Model FK-104 coded automatic

manually operatedkeyboard

J L_J VI

Nominal shift

COMPUTING DIFFERENTIAL

The « single spider-gear differ-

0.01
assure

Angeles
ELECTRONIC INDUSTRIES

ELEC-TELE-TECH
TRONIC INDUSTRIES

954 1954

The model 30-203 electronic digital 
computer employs an easily understood 
binary number system in which four 
binary digits form each decimal digit. 
The four binary digits are operated

Radio Corp, 
boro, Pa.—

Jacksonville Road, Hal

INDITRON” TUBE

Calif.—TELE-TECH

ufacturer's specifications
reliable operation Bendix Computer
Division 5630 Arbor Vitae St., Los

electro-mechanical device for produc­
ing parallel electrical pulse codes. 
Twenty-one keys produce codes for

TELE-TECH A ELECTRONIC INDUSTRIES • May

upon in parallel, while each successive 
decimal digit is handled serially. By 
this series -parallel operation, computa­
tional speed is materially increased 
over ordinary series operation, and the 
necessity for conversion from and to 
the decimal system for input and out­
put is eliminated. Consolidated Engi­
neering Corp., Computer Div., 300 N. 
Sierra Madre Villa, Pasadena 15, Calif. 
-TELE-TECH & ELECTRONIC IN­
DUSTRIES

The unit is made of

mechanical recording devices in electric 
clocks, pin-ball machines, electronic 
computers, scoreboards, and other de­
vices requiring quick portrayal of tab­
ulated information. National Union

ential is designed to meet the military 
and commercial standards. The unit 
adds and subtracts mechanically with 
high accuracy, and can operate over a 
wide environmental range. It weighs 
less than 1 ounce, and performs in a 
working circle of one inch maximum 
diameter. Breakaway torque at no-load

the number 
in readable 

built to any 
it to replace

multiplication, division, comparison, 
limiting, decision, and servo operations. 
The instrument has a capacity of 60 
integrators. Normal operation rate is a 
speed of 100 iterations/sec. Should a 
problem require 30 integrators or less, 
the iteration rate of the independent 
variable may be doubled to 200 itera­
tions/sec. Critical electronic compo­
nents have been rated at 50% of man-

stored digit, and it is capable of work­
ing at rates up to 350 KC. Designed for 
dip-solder assembly, its overall size

current is 300 ma. Shift pulse width is 
0.5 to 1.5 nsec. Output signal amplitude 
is 15 v. Epsco, Inc., 126 Massachusetts 
Ave., Boston 15, Mass.—TELE-TECH & 
ELECTRONIC INDUSTRIES

numbers 0 through 9, letters a through 
f, decimal, plus, and minus characters, 
and tabulate and carriage return type­
writer functions. The code is formed 
by a mechanical matrix consisting of 
six spring-loaded permutation bars 
operated by a solenoid-controlled re­
storing bail. The Model FK-104 can 
accommodate any keyboard arrange­
ment up to 22 keys and produce any 
type of binary code. Other models can 
be supplied to include any number of 
keys up to 64 with any desired code of 
six binary digits or less—i.e., binary 
decimal, binary-coded decimal, or com­
binations thereof. Soroban Engineering, 
Inc., Box 117, Melbourne, Fla.—TELE- 
TECH & ELECTRONIC INDUSTRIES.

stainless steel to ensure low wear and 
high corrosion resistance. Ford Instru­
ment Co., Div. of the Sperry Corpora­
tion, 31-10 Thomson Ave., Long Island 
City 1, N.Y.—TELE-TECH & ELEC­
TRONIC INDUSTRIES

Model SR-200 encapsulated magnetic 
storage elements are designed to serve 
as storage elements, shift registers, and 
control elements. The unit is a high­
speed device using but one core per

The “Inditron” tube shows on a fila­
ment the digits or letters usually re­
corded on the mechanical dials af tab­
ulating machines. The number of digits, 
or letters flashed from the recording
device is determined by 
of “Inditrons” lined up 
rows. The tube can be 
size. Its inventors expect

COMPUTER
An electronic computer that is a digi­

tal differential analyzer, utilizes the 
decimal numbering system in both pro­
gramming and in calculating solutions. 
The fundamental operation of the ma­
chine is the numerical integration of 
any variable with respect to any other 
variable, linear or non-hnear, which 
generates a third variable. Integrators 
may also be coded to perform addition,



New Test Equipment

FREQUENCY MULTIPLIER
The Model FM-4 microwave fre­

quency multiplier measures and gen­
erates frequencies in the microwave 
region with continuous coverage. It has 
a basic fundamental range of 500-1000

TV ADAPTOR
The Type 124 adapts any triggered 

wide-band oscilloscope to the observa­
tion of the TV composite video signal. 
Its delay trigger output is continuously 
variable from zero to 24 milliseconds

INSTRUMENTS
The Model 281 line of portable minia­

ture de. instruments (accuracy within 
1%) incorporate a self-shielding mech- 
anizm and other improved features. 
Shielding is such that the magnetic field

MC. Utilizing harmonics of the basic 
fundamental oscillator, frequencies as 
high as 12,500 MC. can be generated and 
measured. Frequencies as low as 100 
MC. can be successfully measured by 
selecting a harmonic of the unknown 
which falls with the 500-1,000 MC. fun­
damental range, and dividing the meas­
urement by the harmonic number. The 
unit can be driven from any source that 
generates frequencies within the 500­
1,000 MC. range or generates harmonics 
within that range; or, has sufficient out­
put to generate harmonics in that range 
within the FM-4. Completely self-con­
tained, the instrument can be operated 
from a 105-127, 60 cps. ac. line. Dimen­
sions 16 x 12 x 2112 in. Weight 40 lbs. 
Gertsch Products Inc., 11846 Mississippi 
Ave., Los Angeles 5, Calif.—TELE­
TECH & ELECTRONIC INDUSTRIES

BRIDGE
Model 601 high resistance bridge 

measures resistance in a range from, 
100K to 100 megohms to an accuracy 
of better than 0.25%. The circuit is a 
simple wheatstone bridge network with 
the unknown and a 10-turn Helipot in 
adjacent legs. Bridge unbalance voltage

after receipt of a vertical sync pulse. By 
adjusting the delay, an oscilloscope can 
be triggered at the start of any desired 
line in a field. Panel push button pro­
vides instant shift to opposite field. Trig­
gering occurs at half the TV vertical 
rate. Output pulse duration is less than 
1 |isec. Amplitude is 2 v. positive. Trig­
gering may be accomplished by the 
composite video signal of either polarity, 
0.5 v. minimum to 20 v. maximum, peak- 
to-peak, or a 60 cps. sine wave. The 
time-marker generator requires a gate 
of 20 v. minimum to 60 v. maximum, 
peak-to-peak. Amplitude is continu­
ously variable from zero to 30 v. Size: 
634 x 12% x 12’4 in. Weight 20 lbs. 
Tektronix, Inc., P. O. Box 831, Port­
land, Ore.—TELE-TECH & ELEC­
TRONIC INDUSTRIES 

is amplified by a vacuum tube voltmeter 
and fed to a null indicating panel micro­
ammeter. At balance, resistance values 
correspond to Helipot dial setting multi­
plied by appropriate factor of 10. The 
unit is basically ac. mains operated, but 
contains a long-life 45 v. B battery for 
greater stability of bridge voltages. It is 
housed in a miniature Shasta “A” cabi­
net. Shasta Division, Beckman Instru­
ments Inc., P. O. Box 296. Sta. A, Rich­
mond. Calif.—TELE-TECH & ELEC­
TRONIC INDUSTRIES

TIMER
Model 432 interval timer is a precision 

instrument for measuring short time in­
tervals in three ranges; 0.01 to 9.99 msec., 
0.10 to 99.9 msec., and 1 to 999 msec. Ad­
ditionally, the instrument serves as a 
high-speed totalizing counter with a 
count capacity of 999, and as secondary 
frequency standard with outputs of 100 
KC., 10 KC.. 1.0 KC., 100 cps., 10 cps., 

of a conductor carrying 15,000 amps, at 
a distance of 3 ft. causes a temporary in­
dication error of less than 1%. Fur­
nished in "Bakelite” cases, the instru­
ments withstand a dielectric test of 2,600 
v., ac., rms. between case and terminals, 
applied in accordance with the A.S.A. 
specifications. Scales are hand-cali­
brated with mirror and knife-edge 
pointers combined to eliminate parallax 
errors. The instruments are supplied in 
a wide variety of ranges in single and 
multi-range voltmeters, ammeters, and 
voltammeters. Dimensions: 4^ x 4*4 x 
1’2 in. Weston Electrical Instrument 
( orp., 614 Frelinghuysen Ave., Newark 
5. N. J. -TELE-TECH & ELECTRONIC 
INDUSTRIES 

and 1 cps. A choice of three time-base 
frequencies is provided: 100 KC., 10 
KC., and 1 KC. All time-base signals 
originate in n 100 KC. crystal-controlled 
oscillator. Counts are indicated by neon 
lamps that show through transparent 
numbers from 0 to 9 arranged in verti­
cal columns-one column for each digit. 
P 4ter Instrument Co., Inc., 115 Cutter 
Mill Road. Great Neck, N. Y.—TELE­
TECH & ELECTRONIC INDUSTRIES
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SOCKETS:CINCH

CINCH-ERIE

CINCH electronic compo
available at

Tube Socket, a joint development 
of ERIE RESISTOR CORP., and 
CINCH MANUFACTURING CORP., 
now in universal use, commercial and 
military types: available also in Octal, 

Loktal and Noval types.

Plexicon
Printed Circuit
Special Sockets to Specs
Sub-Miniature; Hearing Aid

Types
TV; 110V Circuit Breakaway
Vibrator
Pencil Tube Transistor
Diode

leading jobbers—every 
where.

TELE-TECH A ELECTRONIC INDUSTRIES * May 1954

. . . provides shortest electri­
cal path to ground . . . simplifies wiring 
. . . reduces space required by circuit 
components.

——meeting requirements as needed with sound engineer, 
ing design, volume production, efficient and prompt han. 
dling, these form the basis of CINCH service.

Tube (Receiver, Transmitter and 
Special): b ittery, all types

C-R Tube
Crystal
Electrolytic
Glass Type; 4 to 7 prong 

laminated
Infra red Ray Tube
High Altitude Airborne Types
Kinescope: Magnal, Duodecal, I 

Diheptal
Lokfal-Miniature-Multiplug- 

Noval-Octal (Molded bakelite, 
steatite, teflon, Kel-F and 
laminated)

Countless problems have been solved by the large variety of adequate CINCH com­
ponents. Flexibility of CINCH design and production meets emergencies and changes 
in application; supplies custom made components to fit when occasion demands.

Precision-built metal plastic assemblies, such as Ihe 
Plexicon socket equipped with ceramic condensers, are in 
constant and continuous production. CINCH demonstrates 
ability to hold tolerances on mica, to mold high dielectric 
powders, to meet the most exacting requirements in metal 
plastic assemblies.

L Cinch Manufacturing Corporation
1026 South Homan Ave., Chicago 24, Illinois 

Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass
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WASHINGTON

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

SENATE VTEW AT UHF—Exploration of ways to 
develop UHF television in the nation was the subject 
of an intensive two-day hearing in the latter part of 
April by the Communications-Radio subcommittee of 
the Senate Interstate Commerce Committee, particularly 
with the aim of securing the economic facts and opera­
tional status of that television service of the future. 
The hearings were scheduled for April 27-29 by Senator 
Charles E. Potter, Michigan Republican, who heads the 
subcommittee and who announced the plans for the 
inquiry just before TELE-TECH’s press deadline. 
Major points to be considered are UHF acquisition by 
multiple TV station owners; network affiliations; ade­
quate power for UHF stations; and differences in the 
cost of equipment between UHF and VHF. Leading 
Senators are greatly concerned with withdrawals of 
UHF video applications at the FCC.

LICENSE FEES—As a result of the unanimous action 
by the Senate Interstate & Foreign Commerce Com­
mittee that the FCC should suspend its promulgation of 
license fees for broadcasting-television, communications 
companies and mobile radio applications, the FCC was 
certain to hold up any action on its fee plan for another 
year. At presstime it appeared certain that the FCC 
was prepared to inform the Budget Bureau that the 
Commission intended to honor the Senate committee’s 
resolution unless the budget agency directed it to do 
otherwise. The largest fee proposal in the schedule as 
originally announced by the FCC would have been 
imposed on new types of radio-electronic equipment 
and systems for type approval by the agency.

UTILITIES’ MOBILE RADIO—Representing the elec­
tric power utilities of the nation, rural electric coopera­
tives and gas, steam and water utilities, the National 
Committee for Utilities Radio in its recent annual meet­
ing in Washington became the first organization in the 
mobile radio field to ratify the objectives of the Micro­
wave Users’ Council. The NCUR at its meeting also 
formulated a program so its users of mobile radio serv­
ices would speedily adopt split-channel operation for 
mobile radio frequencies and geographical sharing with 
other radio services.

FCC MICROWAVE PLAN—Divergent views as to 
how the FCC should handle the proposed reallocation 
of microwave frequency space in the division of specific 
portions of the band above 890 megacycles for exclusive 
allocations for common carrier and safety and special 
radio service operations were filed with the Commission 
by the American Telephone & Telegraph Co., Motorola, 
Raytheon and several of the larger private radio user 
groups. AT&T’s position in essence was that the Bell 
System had a comprehensive program toward effective 
utilization of frequencies within this range long under 

way, and that the proposed reallocation should not dis­
turb this plan. Raytheon asked for specific frequency 
space for industrial television operations. Motorola ad­
vocated that the proposed reallocation be postponed 
until results of a current study of the private user 
mircrowave picture, instituted at the request of the FCC. 
are evaluated. Motorola was joined in this position by 
four major user groups—National Committee for Utili­
ties Radio, American Petroleum Institute’s Central 
Committee on Radio Facilities, National Forest Indus­
tries Communications, and the Special Industrial Radio 
Service Association.

LAND-MOBILE RADIO SURVEY—A plan to survey 
approximately 25,000 land-mobile radio licensees in an 
effort to assemble concrete data on the number of trans­
mitters in use and in the degree of use of the land- 
mobile frequencies has been inaugurated by the FCC 
in cooperation with the Radio-Electronics-Television 
Manufacturers Association. The information sought from 
the approximately 25,000 licensees holding nearly 50,000 
grants authorizing more than 350,000 mobile transmitters 
will aid the FCC in determining actual frequency 
usage, ratio of equipment authorized to equipment in­
stalled and operating, and the comparative saturation 
of the frequencies in different parts of the country. The 
survey covers the public safety, industrial and land 
transportation radio services and is anticipated to be of 
assistance to the FCC in the establishment of frequency 
assignment criteria and in planning for the future of 
these radio services.

REDUCED FCC STAFF—Approval by the House in 
early April and anticipated similar action by the Senate 
by the end of last month of the FCC appropriations for 
the next fiscal year starting July 1 means a reduced 
staff of 120 persons in the Commission’s safety and 
special radio services bureau. The Congressional action 
was for an appropriation of $671,000 for this segment of 
the FCC’s functions during the next fiscal year as com­
pared with $772,442 during the current fiscal year which 
ends June 30. The reduced staff is slated to handle 
growth in the mobile radio and microwave fields to an 
anticipated total of 289.000 base and mobile stations by 
June 30, 1955. The FCC spokesman before the Congres­
sional committees stressed that with the numerically 
inadequate staff the Commission has had to be occupied 
with current problems resulting from the rapid expan­
sion of the various services to the exclusion of long 
range planning necessary for orderly regulation and use 
of frequencies in this field.

National Press Building 
Washington, D. C.

ROLAND C. DAVIES 
Washington Editor
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General Precision Laboratory
NEW YORK

All components can 

be rack mounted 

in this space.

low first cost; low operating cost 
Operates unattended; frees studio 
manpower 
Photo-conductive tube 
Stable black level
No shading correction required 
No back or edge lighting required 
Lowest "noise” level in television 
Easy to multiplex

TWO MAJOR ADVANTAGES for station owners sum up 
the features of this new Vidicon Film Chain produced by GPL.

First, it sets a new high for quality.
Second, it saves dollars. And more dollars.
It’s built around a photo-conductive tube, with long-proven GPL 

circuits and construction techniques. It is compact, simple and 
rugged ... easy to maintain, flexible for 4 or more multiplex com­
binations. All your existing projectors, monitors, master monitor 
and standard racks can be used. A stable black level, and almost 
complete absence of spurious signals, eliminates the need of con­
stant attention. You save man-hours that previously went into 
monotonous monitoring.

This GPL chain has the lowest noise level in television. The 
grey scale reproduction is true. In all, with this GPL combination 
of both quality and economy, you can afford to retire your icono­
scopes to slides. And, in equipping a new station, the GPL Vidicon 
is unmatched for value.

TELE-TECH & ELECTRONIC INDUSTRIES • May 1954

STATION OWNERS & OPERATORS
Test this GPL chain in your station, with 

your projectors and monitors . . . your 
operating conditions. See for yourself its 
almost automatic operation, its quality 
with all types of film. No charge, no obli­
gation. Just write, wire or phone.

Your FILMS and COSTS 

BOTH LOOK BETTER

with the new

VIDICON 
FILM CHAIN



DISTRIBUTED DELAY LINES (Continued from page 76)

which was chucked in the lathe. 
The longitudinal travel of the wire 
guide could be as low as 0.00066 
in. turn. As this distance is a frac­
tion of the wire diameter, the result 
was a multiple layered coil approxi­
mating a bank winding. The far end 
of the core was attached to a 
counter chucked in the tailstock. A 
steel drill rod was inserted through 
a hole in the core for rigidity. A 10- 
in. long winding was wound on the 
core. Lines have been wound with 
speeds varying from about 200 to 
800 rpm.

A magnified view of the end of 
♦ he line showing details of construc­
tion appears in Fig. 7.

Measurements

The method for determining the 
characteristic impedance of these 
delay lines was based upon the fact 
that no reflections occur in an 
idealized delay line terminated in 
its characteristic impedance. The 
value of the characteristic imped­
ance in a practical case involving 
complex waves must therefore be 
compromised for minimum reflec­
tions over the band of frequencies 
for which the line is designed to 
operate. The lines were terminated 
at the input as well as the output 
to minimize any possible secondary 
reflections at the input. A suitable 
means of determining the effective 
characteristic impedance when the 
line is used to delay rectangular 
pulses is to feed the pulse itself into 
the delay line and to adjust the 
terminating impedances for mini­
mum reflections. The oscilloscope 
sweep was triggered by the input 
pulse. A camera, mounted on the 
oscilloscope, was used to record the 
input and output wave shapes of the

tD à could
vs

input and
output waveforms for several short

TECH

delay line. A video amplifier 
placed between the delay line 
the pulse generator. The load 
pedance of the video amplifier

dimensions of the line, 
be calculated. A plot 
rrD X is of the form of

Photographs of themade equal to the characteristic im­
pedance of the line.

was 
and 
im- 
was
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of T/To 
Fig. 4.

TABLE 1: CHARACTERISTICS OF DELAY LINES USED IN THIS PAPER
dia length T rite time Attenuation Time fO
(in) (in) wire Zo (utec) of line DB DB/utec Delay/in mc

Line A 3/16 1.65 41F 3900 1.03 0.1 — — 0.63 4.4
Line B 3/16 2.44 39F 3900 1.2 0.11 — — 0.45 4.2
Line C 3/16 2.75 41F 2650 0.6 0.07 — — 0.22 6 8
Line D 3/16 9.75 41HF 4200 2.0 0.17 0.81 0.39 0.20 2.7
Line E 3/16 5.3 41HF 3900 1.2 0.14 0.72 0.58 0.21 3.2
Line F 3/16 9.9 41 Ceroc ST 4250 2.0 0.16 0.76 0.37 0.20 2.8
Line G 3/16 10.0 41 Ceroc 200 4250 2.0 0.15 0.72 0.33 0.19 2.9
Line H 3/16 10.0 41 Teflon 4750 1.75 0.14 0.52 0.3 0.17 3.2
RG65U 180.0 1000 .78 0.05 — —- 0.0043 B.8
RG65U 552.0 — 1000 2.4 0.12 1.68 0.7 0.0043 2 8
GE — 36.0 — 1100 1.7 0.08 1.38 0.8 0.047 4.3

100 TELE-1

The pulse distortion and attenua­
tion were also measured with the 
same equipment. The oscilloscope 
camera was used to record the wave 
forms of both the input and output 
signals and the measurements were 
made directly from the photographs 
as the sweep of the type 517 oscillo­
scope is quite linear and the sweep 
time in milli-microseconds per cen­
timeter quite accurate. The vertical 
gain was kept constant for both 
input and output pulses so that 
attenuation measurements could be 
made from the photographs.

The delay time as well as the rise 
time and fall time was likewise 
measured on the oscilloscope. The 
delay time was defined as the time 
between the mid-point of the lead­
ing edge of the input and output 
waveforms. The rise and fall times 
were defined as the time duration 
between the 10% and 90% values 
of the pulse amplitude. The pulse 
duration was defined as the time be­
tween the 50% values. The attenua­
tion was measured by comparing 
the amplitudes of the input and 
output pulses.

Although the pulse response of 
the lines was used as a measure of 
their ability, some sinusoidal data 
were taken. In order to determine 
the validity of the equations, a line 
was connected to a r-f signal gen­
erator through a 10,000 ohm resistor. 
The Tektronix 517 oscilloscope was 
used as a VTVM. With the line short 
circuited the frequencies at which 
the impedance of the line was a 
minimum was noted. The line was 
thus electrically A/2, X, 3A/2 etc. 
long. The measurements were re­
peated with the line open circuited, 
the line then being X/4, 3A/4, 5A/4 
etc. long electrically. From this data, 
the measured values of L„ and C„ 
at low frequencies, and the physical 

lines appear in Fig. 8. All input 
pulses are 1 usee duration. Line A 
has an average of 4.7 layers of AWG 
41F wire and was 1.65 in. long with 
a delay of 1.03 usee. This line had 
a bad reflection occurring near the 
middle of the line as can be ob­
served. Line B has 4 layers of AWG 
41F wire and was 2.44 in. long with 
a delay of 0.6 usee. Line C has 3 
layers of AWG 39F wire and was 
234 in. long and had a delay of 1.17 
nsec. The last row of photographs 
are the input and output waveforms 
observed using a 15-foot piece of 
RG-65 U cable which has n delay 
of 0.7 usee. The gain of the scope 
was kept constant in each line so 
that the attenuation in the lines may 
be observed.

In
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W uveiorm 8 aviation*
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ca
Photographs of the input, output 

and input and output waveforms 
superimposed appear in Fig. 9. Line 
D has 3 layers of AWG 41HF wire 
and was 9.75 in long. It had a delay 
of 2.1 nsec. In the photograph of 
input and output waveforms super­
imposed some small variations are 
observed in the base line. Those not 
originating with the pulse itself 
(due to finite passband and com­
pensation limitations) probably oc­
cur due to minor reflections from 
discontinuities in the line. Reflec­
tions of this magnitude are present 
in most of the lines wound. For 
comparison purposes the response 
of a 46-foot piece of RG-65/U cable 
is shown as well as a 3-foot piece 
of General Electric 1100 ohm cable.

Examples of lines wound with 
other insulated wires appear in Fig. 
10. All these lines were wound with 
3 layers of AWG41 wire with differ­
ent types of insulation. Line F was 
wound with heavy formex insulation 
(K„ = 3.1). Line F was wound with 
Sprague Electric Co. Ceroc ST in­
sulation (assumed K(, = 3). This 
wire has an inorganic ceramic in­
sulating coating thinly deposited on 
copper wire with an overlay of 
teflon. Line G was wound with 
Sprague Electric Co. Ceroc 200 in­
sulation (assumed Ke = 3). This 
wire has an overlay of silicon in­
stead of teflon but otherwise the 
same as Ceroc ST. Line H is a teflon 
insulated wire (K,. = 2) of Hitemp 
Wires, Inc. In general the character­
istics of all these lines are similar. 
Due to the lower dielectric constant 
of the teflon line H has a higher 
characteristic impedance and a 
shorter delay. The value of q used 
in designing all the lines shown in 
these photographs was 1.

More data on these lines appear 
(Continued on page 102)
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■■ ENGINE ANO AIRPLANE CORPORATION 

Fairchild
WYANDANCH, N. Y.

Aircraft Division, Hagerstown, Maryland * Engine Division, Farmingdale, N.Y. 
Speed Control Division, Wickliffe, Ohio • Stratos Division, Bay_ Shore, N.Y.

time

In any security program time is the one irreplaceable ele­

ment. Making the most of time is particularly vital in guided 

missiles projects. Fairchild's Guided Missiles Division has 

demonstrated its ability to “spend” time effectively. Its conv 

pletely integrated engineering and production organization 

can, in effect, compress time.

With a balanced engineering team and an experienced pro­

duction staff housed together in a facility built specifically 

for the development and manufacture of missiles, Fairchild 

can cut down lags in moving a missile project from the 

design and development phase into the production phase.

It has done so.m
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DISTRIBUTED DELAY LINES (Cont.)

0.445 I

EQUIP YOUR PRODU

JOHNS

1036-1040

228 SECOND AVENUE SOUTHWEST WASECA, MINNESOTA
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Fig. 6: Time delay vs. characteristic impedance 
tor various wire sizes and number of layers

in Table I. The cutoff frequency 
computed from the rise time.7

1953
oj Bessel Functions,

This paper was presented at the 1953 National 
Electronics Conference held in Chicago.

Experimental evidence indicates 
little variation of attenuation with 
different wire insulating materials. 
A higher dielectric constant material 
on the wire would give increased 
compensation and greater delays per 
unit length.

6. Ernst Weber, Electromagnetic Fields, I'heory 
and Application, vol. 1, John Wiley and Sons, 
New York, New Y’ork, p. 150; 1953

7. David K. Cheng, “A Note on the Reproduction 
of Pulses,” Proc. I.R.E., vol. 40, p. 963; 1952
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I.R.E. Part 5, pp. 71-80; 
G. N. Watson, Theory 
Cambridge Univ. Press, 
1922
R. A. Erikson and H.

of JOHNSON panel indicators are available 
from stock. Types include: variable intensity, 
low current, wide angle lens, or UL approved 
models. Pilot light hardware consists of jewel 
assemblies and dial light brackets. Variations 
from standards, including those meeting mili­
tary specifications, are available in production 
quantities.

In addition to smooth and faceted types, one 
inch jewels can be furnished with colored plastic 
backing discs, imparting color to the clear in­
side frosted jewel only when the lamp is 
lighted. This prevents external light from giving 
a false indication of illumination. Lettering, 
numerals, or insignia may be printed on the 
backing disc and arranged to be continuously 
visible, or visible only when lamp is lit. Standard 
jewel colors are clear, red, green, amber, 
blue and opal.

For complete information on JOHNSON pilot 
lights, jewel assemblies or other JOHNSON 

^electronic components; write for your copy . 
|^^^of General Products Catalog 975.

ITS NEW!

Lines,” Proc. I.R.E. 
1950

Wm. S. Carley and Edward F. Seymour, “High 
Characteristic Impedance Distributed Constant 
Delay Lines for Fractional Microsecond Pulses,” 
Proc. N.E.C., vol. 8, pp. 787-798; 1953
Wm. S. Carley and Edward F. Seymour, “High 
Impedance Artificial Delay Lings,” Electronics, 
vol. 26, pp. 188-194; April 1953
Wm. S. Carley, “Distributed Constant Delay 
Lines with Characteristic Impedances Higher 
than 5000 ohms.” Convention Record of the

circuits, pilot lights 
money . . . Monu- 
standards from the 

, a wide variety

It is observed that these multilayer 
bank wound lines have considerably 
longer delays per axial inch, have 
considerably reduced attenuations 
for the same delay time, but suffer 
from poorer rise times, lower cutoff 
frequencies, and more internal re­
flections.

Experimental evidence indicates 
that the rise times of these lines in­
creases slowly with delay time for de­
lay times greater than 1 microsecond. 
The shape of the output pulse re­
mains largely unchanged. RG-65/U 
cable has an exponential rise and 
fall with a flat top. It thus appears 
that multilayer bank wound lines 
might have a shorter rise time than 
RG-65/U cable as greater delays.

Used in failure-indicating < 
save valuable time and 
factured to meet exacting : 
highest quality materials,

Cambridge, England;

_______ ___ ___ Sommer, “The Com­
pensation gf Delay Distortion in Video Delay

LOCATING FAILURES COSTS

COMPANYJOHNSON
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Raytheon

Raytheon KTR-100 Microwave was designed with color in 
mind. More than two years ago, Raytheon foresaw microwave 

as an important component in the transmission of color 
television. Through sound design plus pioneering developments 

in subcarrier multiplexing, Raytheon now presents microwave 
equipment which will handle color television of the highest 

quality. Act now to insure early delivery of Raytheon’s advanced 
* design KTR-100 microwave for STL, remotes or network 

i interconnection. Write for complete information.
I Address Department 6270 TL

SEE THE
NEW RAYTHEON KTR-100

BOOTH No. 10
NARTB CONVENTION
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diameter

The “NEW LOOK” in ELECTRONIC EQUIPMENT

REROVOK H-P CERAMIC Power

the alarm cir-

the mutual inductance

RETMA LUNCHEON

Get the FACTS

AEROVOX CORPORATION
NEW BEDFORD, MASS

104

Other outstanding features: Ease of mounting; ease of wiring in series 
or parallel; very low inductance connections; exceptional immunity to 
humidity, heat, cold, atmospheric pressure; wide range of designs, sizes, 
capacitances, voltages Radically different!

Hi-Q 
DIVISION 

OLEAN, N Y

Radically different, H-P ceramic-dielectric capacitors serve heavy-duty 
functions heretofore limited tu mica types. Now manufactured and 
distributed by Aerovox under license, being based on ceramic develop­
ments by French engineers and scientists of the C.S.F. organization. H-P 
capacitors are particularly suitable for broadcasting, radio communica­
tions, industrial high-frequency equipment and medical appliances. 
Tens of thousands such units are serving daily in Europe and even under 
the climatic extremes of Indo-China.

Detailed technical data on request. Let our 
engineer-specialists collaborate in adapting 
H-P capacitors to your equipment for that 
"New Look."

CINEMA 
ENGINEERING CO 
BURBANK, CALIF.

relative positions of oscillating, recip 
rocating, or quasi-stationary mem

and Transmitting [RPRUTORS

away from the probe

ACME 
ELECTRONICS, INC. 
MONROVIA, CALIF.

Joseph H. Gillies, Philco Corp and Director of 
the RETMA Government Relations Department 
(left), talking with F. R. Lack, Western Electric 
Co. and Chairman of the RETMA Flectronics In­
dustry Committee, at the third annual mem­
bership luncheon of RETMA manufacturers of 
commercial and military electronic equipment. 
The one-day meeting and luncheon was held in 
connection with the IRE show.

bers since

core about %-in.

In both disc (“double-saucer”) and cylindrical (“tubular”) ceramic 
dielectric bodies, H-P units are great space- and weight savers (from 
50% to 90% reduction over corresponding micas.). Competitively 
priced. Provide complete independence from imported mica or other 
strategic materials.
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changes the mutual inductance be­
tween the two windings. Thus, the 
output voltage from the secondary 
is dependent on the spacing between 
the probe face and the brass disk. 
This voltage is indicated on a meter 
calibrated in thousandths of an inch 
and shows the shaft position rela­
tive to the main frame of the tur­
bine. The probe assembly includes a 
graduated micrometer that provides 
for accurate adjustment of the spac­
ing between the probe face and the 
disk.

Coupled to the micrometer probe 
is a 5-tube exciter unit which con­
tains a regulated carrier oscillator 
to furnish current for the probe 
transducer, the detector circuit, and 
the meter for indicating the shaft 
position. In a separate chassis are the

can also 
motion in 

to indicate

micrometer will measure lengths as 
small as 50 microinches or as large 
as several inches with an accuracy 
of 3%.

mounted on the turbine frame near 
the shaft. When the primary coil is 
energized from a regulated r-f 
source, a voltage is induced in the 
secondary coil. On the end of the 
turbine shaft is fastened a brass 
disk which forms part of the elec­
trical system. Motion of the disk to-

power supplies and 
cuits.

The instrument 
adapted to measure 
radial direction or

NBS Indicator
(Continued front page 82) 

probe, consisting of two coaxial 
coplanar coils wound on a dielectric



•silicon"

Now . . . long-awaited silicon junction diodes 

are available; developed by Texas Instruments, 

actual size l| a leading transistor manufacturer.

Operating temperatures up to 150 C are safe, 

offering a new degree of design freedom!

junction

New . . . extremely low back current characteristics, 

as low as 0.001 microamps at rated voltage. Glass- 

to-metal hermetic seals, of course. For more detailed 

information on these new silicon junction diodes — and on 

other new TI semiconductor products — write today.

Texas Instruments
INCORPORATED

6000 LEMMON AVENUE DALLAS 9. TEXAS

TELE-TECH & ELECTRONIC INDUSTRIES • May 1954 105



CUES for BROADCASTERS
(Continued from page 81)

•ound hole, 5%

the BEST!

BROADCAST MONITORING

106

9356 Santa Monica Blvd., Beverly Hills, Calif.
161 Sixth Avenue, New York 13, New York

an old 
felt to 
of the

diameter, was

When your amplifier is equipped 
with a Peerless 20-20 Transformer 
(20-20.000 cycles) you can be con­
fident of high quality performance. 
Rigid adherence to stringent speci­
fications and tight quality control 
are reflected in the outstanding 
performance of Peerless 20-20 
transformers-surpassed tmly by 
the 20-20 PLUS line.

TELE-TECH & ELECTRONIC INDUSTRIES • May 1954

Here Is how Station WTMJ, Milwaukee, WIs., keeps an air chock of all shows going out over the air­
waves from its broadcasting station. Broadcasts are monitored on an Audograph. Raper-thin plastic 
disc records clearly and economically a full half-hour show on each side. A hundred hours of broad­
casting can be permanently recorded and filed in a box only an inch and a half deep and nine in sq

When superlative performance is 
desired, the Peerless 20 20 PLUS 
is the answer. The 20-20 PLUS has 
all the famous features of the 20-20 
line PLUS wider frequency range, 
PLUS improved efficiency, PLUS 
smaller size, PLUS increased power 
rating, PLUS greater value. You can 
depend on Peerless for the best.
Write today for the Peerless Catalog

cut. The felt was then glued in 
place on the disc. The disc is used 
on the regular turntable, with the 
felt side up. This allows the drive to 
be applied to the outer portion of 
the record, thus reducing the pos­
sibility of slippage.

Use of a 16" disc permits the de­
vice to be left on the turntable, 
when a large transcription is played.

peeling the emulsion from 
16" disc, we cut a piece of 
cover completely one side 
disc. In the center of the

Cure for Tube That 
Screams Like Eagle!
SAM LILES, Transmitter Supvr., 

WPTF, Raleigh, N.C.

OPERATORS of fifty kw trans­
mitters which are equipped with 
RCA thoriated tungsten filament 5671 

tubes may have had trouble with 
a mechanical whistling noise pitched 
at about 750 cps, caused by passage 
of air over the sliced cooling fins. 
A turbulator located on the leading 
edge of the fins is only partially 
effective in eliminating this trouble.

The area between the outer edge 
of the fins and the lifting jacket ap­
parently causes the trouble. In some 
cases the whistle may be minimized 
by sliding the tube over to one side 
of the socket. Most of the air is 
confined to the fin area. Removing 
the lifting jacket cures this trouble.

Non-Slip Turntables
VAN MURRAY, WLAQ, Rome, Ga. WE at WLAQ, and many other 

broadcasters, have had trouble 
with thin, lightweight records slipping 
on turntables. After doing everything 
short of pulling all the records and 
dumping them in the trash can, we 
ran across an item in the December, 
1952 Cues for Broadcasters. The 
item, “Non-Slip Method for Playing 
45 RPM Discs,” by William E. 
Dixon, was for 45 RPM records 
only. We used the idea, modified for 
any size record that can be played 
on our present turntable. After

consumes 8.7 amps, at 115 v. so a 
20 v. drop will take place with the 
resistor in series. If the line voltage 
averages 120, leave the resistor as is, 
but for lower line voltages remove 
enough of the nichrome wire to give 
a lamp voltage of from 100 to 105. 
Fasten the ends of the wire to the 
mica form with 8-32 screws, nuts, 
and washers. Use #14 solid asbestos, 
or bare wire, to connect the resistor 
in series with the beacon. In most 
cases the wire will be stiff enough 
to make it self supporting.

@PEERLESS
Electrical Products HUHIIIÜ

ALTEE

Consistent quality 
Uniform response.

Smooth roll-off. 
High efficiency.

Low distortion.
No dips, no peaks.

Insist on Peerless 20-20
And 20-20 Plus transformers.



WHAT’S IN TAPE RECORDING

AUDIO DEVICES, Inc
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The new EP Audiotape provides the extra k 
precision that is so important to dependable ■ 
magnetic data recording and reproduction. It 
is especially produced to meet the most exact­
ing requirements for uniformity and freedom 
from microscopic imperfections. Available in 

to 2" widths, 1,225 to 5,000 feet. Write for 
Bulletin No. 207.

Audiotape, now available on green, blue or 
brown plastic base — and Audiotape reels in 
red, yellow, green, blue and clear plastic — 
provide instant identification that can simplify 
your cueing, filing, recording and playback 
problems. W’rite for Bulletin No. 209.

Dept A4, 444 Madison Ave., New York 22, N. Y.
Export Oept., 13 East 40th St., Now York 16, NY, Cables “ARLAB’

Here's a professional magnetic sound record­
ing tape that offers a new high in permanence 
and durability. It can be used and stored un­
der the most extreme conditions of temperature 
and humidity without any ill effects. For all 
practical purposes, it is virtually unbreakable. 
Now available on 1, H/s and 2 mil Mylar*, in 
standard sizes from 600 to 2,500 ft. Write for 
Bulletin No. 201.

on ¿.filli 
uir in

magnetic retvinling tape 
for h Ichii bring, (Intimile mm puh rs 
and other simml < :< d apiJicotiuu»
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FIRST IN A SERIES

(ÂDC) UNIT PULSER

hocus pocus is all right, BUT...

KNOW-HOW GETS RESULTS!

Type 1217-A unit pulser is a compact 
source of pulse waveforms for the lab­
oratory. It employs four basic circuit 
elements; a blocking oscillator, mono­
stable multivibrator, limiter, and cath­
ode follower-phase splitter. For most 

for better audio consoles

applications, the self-contained oscilla­
tor makes the unit independent of ex­
ternal synchronizing signals. The wide 
range of pulse durations permits tran­
sient studies on a large variety of net 
works and systems. The unit can be ap­
plied in transient studies on passive net­
works, square wave testing of amplifier 
systems, and as a source of pulse-modu­
lation voltage for r-f signal generators 
and oscillators. General Radio Co., 275 
Massachusetts Ave., Cambridge 39, 
Mass.—TELE-TECH & ELECTRONIC 
INDUSTRIES equipment up to date

Magic tricks may be a little out of our 
line . . . but tricky transformers are 
right up our alley! Take the time our 
chief engineer, (we call him Merlin) 
fooled the olchemists of a well known 
equipment manufacturer. They thought 
it impossible to develop prototypes of 
14 different transformers in just <i few 
short weeks. (Others tried and failed 
to meet their rigid equipment specs 
plusMIL-T-27.) Without sleight-of-hand, 
ADC designed and delivered 14 sets 
of samples which received full quali­
fication approval—and production 
quantities were delivered right on 
schedule.

Magic? Not really, though our success 
almost cost us a good secretary. Seems 
our customer, convinced that Merlin 
was . wizard, sent him a book on 
parlor tricks. After reading it, Merlin 
wanted to see if sawing a woman in 
half was as easy for him as designing 
and building transformers, filters, re­
actors and chokes to your specification

We have c catalog, and who hasn’t? But 
ours is unique—designed to help you select 
and specify iron core components for your

particular circuits. 
Write for it todayt(ÂDÇ)

WAVEGUIDE SWITCH
Model 4426 waveguide switch is an elec­
trically operated SPDT section of RG- 
50/U waveguide especially designed for 
switching commercial microwave relay 
transmitters and receivers. The design 
enables insertion of attenuator card into Cinema Equalizer Units. De­

signed in convenient size

they mount like a mixer

control. Write today for

catalog # 12E.

CINEMA ENGINEERING CO.
DIVISION AfROVOX CORPORATION 

1100 CHESTNUT STREET • BURBANK, CALIF.

the disconnected member automatically, 
which provides a termination for the 
switched member and increases the iso­
lation between arms to better than 60 
db. VSWR is less than 1.10 over a 17% 
bandwidth, and the entire unit is op­
erated by a momentary pulse at 115 v., 
60 cps. power. Insertion loss through the 
connected member is less than 0.1 db. 
Bogart Manufacturing Corp., 315 Seigel 
St, Brooklyn, N. Y.—TELE-TECH & 
ELECTRONIC INDUSTRIES

Now is the time to‘'Freshen-

up" your audio with new

FACTORY REPRESENTATIVES 
THROUGHOUT THE NATION

EXPORT AGENTS Frator & Hanten, Ltd.
301 Cloy Si San Francisco, Calif. U.S.A.

AUDIO DEVELOPMENT COMPANY
2833 13th Avenue Se., Minneapolis, Minn.



STORAGE CELLS
The “Blue Point” line of “Silvercels” 

silver-zinc storage cells incorporate ion 
exchange compounds used for the first 
time, it is said, and eliminate voltage 
dip characteristics on initial high-rate 
discharge and improve “charged stand”

characteristics.
are available in

Units the line
most of the established

capacity values, and have the same plas­
tic cases as the “Silvercel” low-rate 
models. Yardney Electric Corp., 105-107 
Chambers St., New York 7, N. Y.— 
TELE-TECH & ELECTRONIC INDUS­
TRIES.

CAPACITOR
The Type VAC vacuum variable capaci­
tor is designed for service in the ama­
teur field. The unit has a capacity range 
of 4 to 40 jiuf with a non-linear varia­
tion that makes tuning easier at the 
low capacity end. Its rating of 42 amps. 
RMS at 10 KV peak (and 22 MC) makes 
it useful as a neutralizing capacitor in 
commercial applications. The voltage 
rating of 10 KV peak is determined at 
maximum capacity and increases rapidly 
as the plates are separated at lower ca­
pacities. The unit is 5 in. long, 2% in. in 
diameter, and has a V4 in. diameter 
tuning shaft. Jennings Radio Manufac­
turing Corp., P. O. Box 1278, San Jose 
8, Calif.—TELE-TECH & ELECTRONIC 
INDUSTRIES

COMPARATOR
Model 60 impedance comparator has 
been designed for production line test­
ing of resistors, capacitors, and induc­
tors. The percentage deviation of the 
component under test from a standard 
component is read on a large meter. 
Four ranges are provided: 1%, 5%, 10%, 
and 20% full scale. One simple linear 
scale serves all ranges. No zero adjust­
ment is required, and the range calibra­
tion is performed by a built-in standard. 
Operating push buttons and relays are 
unnecessary. Component impedance 
from 1.0 ohm to 5 megohms at 60 cps. 
can be compared. Built-in regulator per­
mits line voltage variations from 105- 
125 v., 60 cps. Dimensions 9 x 15 x 8 in. 
Industrial Test Equipment Co., 55 East 
11th St., New York, N. Y.—TELE-TECH 
& ELECTRONIC INDUSTRIES

TELE-TECH & ELECTRONIC INDUSTRIES • May

DEPEND ON

RELIABLE ELECTRON TUBES
With electronic controls taking over more 
and more operational functions in military 
and industrial applications, it is becoming 
increasingly important that the electron 
tubes used be dependable under extremely 
severe conditions. This applies particularly 
to installations in aircraft where tubes must 
operate reliably at high altitudes, while 
subjected to continuous vibration, varying 
voltages and frequent shock. Because of 
their advanced design and construction . . . 
born of never-ceasing research and special 
production skills ... Bendix Red Bank Reli­
able Electron Tubes have the dependability 
necessary to meet these severe operating 
conditions. You can depend on our long, 
specialized experience to give you the right 
answer . . . for all types of regular as well as 
special-purpose tube applications. Tubes can 
be supplied to both commercial and military 
specifications. Call on us for full details.
Manufacturort of Spocial-Pvrpotn Electron Tubot, Invortnrt, 

Dynamotort, VoHago Kngvlatort and Fractional O C. Motors

DESIGNATION AND TYPE TYPICAL OPERATING CONDITIONS

Type Proto­
typ«

Bendix 
No. Description Base 

And Bulb
Heater 
Voltage

Plate Voltage 
Per Plate M.A. Load

5838 6X5 TE-3 Full Wave 
Rectifier

Octal 
T-9

12.6 350. 70,

5839 6X5 TE-2 Full Wave 
Rectifier

Octal 
T-9

26.5 350. 70.

5852 6X5 TE-5 Full Wave 
Rectifier

Octal 
T9

6.3 350. 70.

5993 6X4 TE-10 Full Wave 
Rectifier

9-Pm 
Miniature

6.3 350. 70.

6106 5Y3 TE-22 Full Wave 
Rectifier

Octal 
T-9

5.0 350. 100.

'Tube Manufactured with Hard (Nonex) Glass for High Temperature Operation (Max Bulb Temp. 300° C)

Type Proto­
type

Bendix 
No. Description Base 

And Bulb
Heater 
Voltage

Plato 
Voltage

Screen 
Voltage

Grid 
Voltage

Gm Plato 
Current

Power 
Output

5992 6V6 TE 8 Beam Power 
Amplifier

Octal 
T-9

6.3 250. 250. 12.5 4000 45. MA 3.5 W

•6094 6AQ5 
6005

TE-18 Beam Power 
Amplifier

9-Pin 
Miniature

63 250. 250. 125 4500 45. MA 3.5 W

6385 2C51 
5670

TE-21 Double 
Triode

9 Pin 
Miniature

6 3 150. - —2.0 5000 8. MA -

1954

/
DIVISION OF

EATONTOWN, N. J.
Weit Coast Sale« and Service: _ Export Sale*: Bendix International Division,

117 E Provldencia Ave., Burbank, Calif. * 205 East 42nd St., New York 17, N Y.
Canadian Distributor: Aviation Electric Ltd., P.O. Box 6102, Montreal, P Q



V ari-Focal I V Lens

SMALLEST HIGH PERFORMANCE

BROADCAST PRE-AMP, ROOSTER

AMPLIFIER EVER DEVELOPED

(Continued from page 87)

LENGTH 9" 
WIDTH 1 %

Langevin
Model

5116

de margin!
Model 5! 16 is a miniature, pl’ two stage, low noise, preamplifier or 
booster amplifier designed if idio and TV broadcast systems,
recording s+udioa and axMOj^y sterns. While important space sav ing has 
been effected in the design * i this amplifier, Langev n sacrificed none of 
the fine performance and d. .lity which make the Langevin Model 
116-B an industry wide cri’erion of excellence In fact performance char- 

improved Included are quality
as gold -pl ated ph n connectors and push-button metering facilities.

SPACE SAVING 
THAT REALLY COUNTS!
61% reduction in volume per 
mits mounting of 33 Model 
5116 units in the space re­
quired by 12 of the very popu­
lar Langevin Model 116-B.
Photo below, illustrates the 
extremely compact racking 
possible with the new Model 
5116. Note complete accessi­
bility and uncongested appear­
ance. Units at extreme right 
are Langevin 5117 Program/1 

Monitor Amplifiers.

WRITE TODAY—
for complete data and 
specifications on the 
Langevin line of mini­
ature plug-in equip­
ment including pro­
gram, booster and 
monitor amplifiers, 
power supplies, etc. 
Please address re­
quests on company 
letterhead.

and spring-loading is similar to that 
described for the lens trolleys.

The “zoom” action is produced by 
the rotation of a lead screw which 
moves the main carriage from one 
position to another while the neces­
sary differential movement is ap­
plied to the two inner lens trolleys, 
coupled through racks, gears and 
cams.

The differential movement of the 
two inner lenses is provided by two 
identical plate cams which operate 
against ball bearing followers at­
tached to the under side of the lens 
trolleys. The cams are provided with 
inner rims parallel with their out­
side contours and spring-operated 
rollers press against these. The re­
action of the springs on the lens 
trolleys holds the cam followers 
firmly against the outer edges of the 
cams. The design of the spring- 
loaded mechanism is such that the 
compression of the springs remains 
constant, thus combining the ac­
curacy of plate cams with the posi­
tive action usually associated with 
tracked cams.

Cams Rotate

The cams are mounted on the 
main carriage on ball bearing arbors. 
On the underside of the carriage, 
helical gears are attached to the cam 
arbors. These gears mesh with racks 
secured to the base. Thus, as the 
carriage moves, the cams rotate, 
varying the spacing of the inner 
lens elements to maintain precise 
focus as focal length is varied.

Movement of the main carriage 
is accomplished by a lead screw 
arranged parallel with one side of 
the carriage in ball bearings mounted 
on the side wall. A nut on the lead 
screw engages with a forked bracket 
on the main carriage in such a way 
that while linear motion is trans­
mitted, the nut is free to float axially 
with respect to the carriage. The 
error in pitch normally associated 
with the production of a lead screw 
will, in this case, have no effect on 
the definition as focal length is 
varied.

Motor Control

LANGEVIN MANUFACTURING CORPORATION
37 WEST 65th STREET, NEW YORK 23, N. Y.

I A SUBSIDIARY Of THE WIMAXSON CORPORATION I
AL STANDARD 

. NEW YORK CITY

The lead screw is driven through 
bevel gears which, in turn, are 
driven by a de motor through belt 
drive. Control of the motor is 
brought out to a leaf type switch 
mounted on a control box. Forward 
motion of the switch effectively in-

110 TELE-TECH & ELECTRONIC INDUSTRIES • May 1954
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/I/urnipizect Picture Tubes

MW

The name SYLVANIA on an Aluminized Picture Tube 
is an endorsement of dependability! It signifies that the 
tube has passed 781 quality-control tests, plus a series 
of final inspections after a 48-hour hold period.

Sylvania Aluminized Picture Tubes 
offer all these Advantages

1, More Usable Light Output resulting from reflec­
tion of wanted light from back of screen.

2. Better Picture Contrast and Increased Contrast 
Range due to elimination of reflected unwanted 
light from inside the tube.

3, More Uniform Screen Color Tube for Tube be­
cause of tighter screen color quality limits.

4, Longer Screen Life due to the protection of alu­
minum film on back of screen.

5. Greater Picture Brightness and Sharpness result 
from the elimination of electron “sticking.”

6. Longer Tube Life due to a controlled degree of 
getter action in the aluminum film.

Lower Aluminized Picture Tube Prices!
Sylvania aluminized picture tube prices have now been 
reduced to slightly above regular television picture tube 
prices. Now you can offer your sets with 50% brighter 
pictures at practically no additional cost. For detailed 
data sheets drop a line to Dept. 4R-4405, Sylvania, 
today!

— 15 Popula r Sylvania Alum,„¡„d Tube

AVAILABLE NOW

__ Typ« 

17HP4

Focu«

to E* 
to E» 
Mag 
Mag 
to Es 
Mag 
Lo Ej 
to Es
Mag 1 
Mag 
Lo E* 
Mag 
Mag 
Mag 
Mog

Cylindrical Fa

lo 
Mag—Magne

D< 
Typ«

selection
Hor. Angle

I Ion Trap 

Magnet 1 Longth

21ALP4A 
21AMP4A 
21EP4B* 
21FP4C* 
21WP4A 
21XP4A 
21YP4A 
21ZP4B 
24CP4A 
24DP4A 
24VP4A 
27EP4 
27LP4 
27RP4

Mag 
Mag 
Mag 
Mag 
Mag 
Mog 
Mag 
Mag 
Mag 
Mag 
Mog 
Mag 
Mag 
Mag 
Mog

*«• All other

’»—tow Volt 
ire

05° 
85° 
85° 
65° 
65° 
66° 
65° 
65°
65» 
85» 
85°
85’ 
85°
85’ 
85’

» have Spherica 

age Elettrostatk
S—Single

S 
S 
S 
S 
s 
s 
s 
s 
s 
s 
s 
s 
s 
S
S | 

1 Face Plate*

Ion Trap

1 19 3/16"
20 7/16"
20 7/16" 
23" 
23"
22 1/4"
22 1/4" 
23"
23 1/32" I
21 1/8" I
21 1/8" I
21 1/8" I
23 1/16" I
24 23/64" I

23 1/16" J

SYLVANIA 
jW" Sylvania Electric Product* Inc., 1740 Broadway, New York 19, New York 

" In Canada: Sylvonia Electric (Canada) Ltd.
University Tower Bldg., St. Catherine St., Montreal, P. Q.

LIGHTING RADIO E LECTRONICS TELEVISION

TELE-TECH & ELECTRONIC INDUSTRIES • May 1954 ni
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A month or so ago we ran this advertisement. We’ve had a lot of replies — 
a lot of dollar bills and 5 dollar bills. Yet, we’ve had a certain amount 
of confusion that we’d like to straighten out.

«'ä1 5,0« V'*

-„nV* ..m« »a*
■ c

VARI-FOCAL TV LENS (Cont.)

creases the focal length at a rate 
determined by the setting of a speed 
selector mounted on the same con­
trol box. Backward motion of the 
switch decreases focal length. 
Spring-loading returns the switch 
to a neutral position. Control of the 
drive motor is also brought out to a 
three-conductor Cannon connector 
on the underside of the lens housing 
to permit control of the “zoom” 
from any other location, for example, 
the camera “pan” handle, or camera 
control room.

Drirc-Motor Circuit

Two switches open the drive motor 
circuit when the limit stop pins are 
approached by the lens trolleys. This 
prevents jarring the camera, causing 
visible picture displacement. The 
lens trolleys are actually brought to 
a halt by the friction of the motor.

Focusing is accomplished by move­
ment of the front lens element. The 
bracket carrying the lens cell slides 
on parallel rods, one locating direc­
tionally and the other supporting. 
The movement is transmitted from 
a handwheel located on the side of 
the main case via a cable drive.

The initial iris setting is done with 
a knob on the side of the main case. 
Rotation of this knob presets a 
mechanical linkage which then main­
tains the preset aperture throughout 
the focal range by causing the op­
erating pin of the iris to follow a 
prescribed incline.

Available Aperture»

In the first place, we don’t require that you pay five dollars for the 
privilege of buying a Sigma relay. The manual is designed to make 
available all we know about our products and their application. It is a 
basic user's manual for Sigma relays (not relays in general-we had to 
give one man's money back on that one) . If you do have use for such a 
manual, the price includes one year's subscription to whatever addi­
tional pages are issued. After the first year, renewal is one dollar.

For those that don’t know how interested they are in our products, we 
have a free four page bulletin highlighting the basic Sigma relay types. 
The next step from this is that, in response to a specific inquiry we will 
send, also free, the specific manual pages that we believe will apply 
to your problem.

The "Ink" offer stands. You get for one dollar a collection of our 
favorite correspondence which easily outdees anything in the ads. (We get 
the opportunity to expose you to our ads again.) So far, no one’s asked 
for his dollar back.

SIGMA INSTRUMENTS, ¡NG, 86 PEARL ST., SO. BRAINTREE, BOSTON 85, MASS.

The highest apertures available 
through the complete focal range 
are as follows: In using the 3 to 15 
in. back lens element, f/3.0 is avail­
able from 3 to 6.75 in. focal length. 
If the aperture is set at f/3.0 and 
the focal length is varied from the 
3 in. position past the 6.75 in. posi­
tion, the aperture decreases linearly, 
reaching f/6.3 at the 15 in. focal 
length. Hence, f/6.3 is available 
throughout the entire range while 
f/3.0 may be used at focal 
lengths shorter than 6.75 in. When 
using the 6 to 30 in. back lens ele­
ment, f/6.0 is available from 6 to 
13.5 in. focal length. If the aperture 
is set at f/6.0 and the focal length is 
varied from the 6 in. position past 
the 13.5 in. position, the aperture 
decreases linearly, reaching f/12.5 
at the 30 in. focal length. In this 
manner, f/12.5 is available through­
out the entire focal range while the 
f/6.0 stop may be used at focal 
lengths shorter than 13.5 in.

112 TELE-TECH A ELECTRONIC INDUSTRIES • May 1954
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TUNG-SOL ELECTRIC INC. 
Newark 4, N. J.

Sales Offices: Atlanta, Chicago, Columbus, Culver City 
(Los Angeles), Dallas, Denver, Detroit, Newark, Seattle.

TUNG-SOL MAKES All-Glass Sealed Beam Lamps, Miniature Lamps, Signal Flashers, 
Picture Tubes, Radio, TV and Special Purpose Electron Tubes and Semiconductor Products.

Our engineering and manufacturing facilities can make our plant 
a vital extension of your plant. We make nothing but electron 
tubes—no sets—no equipment. We are completely independent, 
so we are in a position to keep your plans in strict confidence—to 
work with you with as much loyalty and secrecy as if we were in 
your own organization.
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NSTRUMENT 
^^wer Supply 

^FORMERS

Instrument Rectifiers
(Continued from page 88)

greater than the series combination 
of the forward resistance and meter 
resistance, and since the reverse re­
sistance shunts this combination, its 
effect upon voltage response is neg­
ligible. Although the effect of the re­
verse resistance can be neglected, 
the rectifier forward resistance has a 
very pronounced effect upon voltage 
response. As the ambient tempera­
ture decreases, the rectifier forward 
resistance increases in a logarith­
mic manner and necessitates an in-

2.0

why get involved

5«

with dozens off 
equipment sources

These 
transformers, developed by Triad 
especially for voltage regulated • 
power supplies, cathode ray tube^ 
supplies, preamplifiers, and VT 
voltmeters, are among the more tl

50 NEW Items $ 
Triad’s NEW 195 

Catalog ?

-60 -40 - 20 0 20 40 60 80 100
TEMPERATURE (°C)

Fig. 3: Full scale deflection, full wave
bridge with 0-1 mo, 100-ohm de meter. (C) 
0.080-in. dia. cell; (D) 0.5-in.; (E) 0.187-in.

crease of input voltage to maintain 
a constant output indication. This 
undesirable effect can be reduced 
by increasing the rectifier cell area. 
Referring to Fig. lc,

Ej Rm

R + (R, + A R()

A 1

when will
supply a complete

“mike to antenna” 
package off the finest 
equipment available?

Write for your copy of Catalog Tl 
. — it completely describes

finest line of transform 
made. ,^4®

TRANSFORMER CORP.

4055 Redwood Ave. • Venice, Calif.

\ E / , R( A Rf
1 + K + TU

F = form factor
E,„ = meter response
E) = input voltage
AR( = change of forward resist­

ance with temperature.

As the cell area increases the for­
ward resistance decreases propor­
tionally, and since ARf is directly 
related to the initial value of Rt, it 
too is decreased thereby reducing 
the variation of meter response as 
temperature changes.

The variation of voltage response 
with temperature changes could also 
be reduced by using a meter with u 
larger internal resistance; however, 
if the unit must function as a milli- 
ameter, or as a multimeter, it would 
be desirable to maintain the overall 
resistance of the basic unit as low as

Be sure to get a 
Collins estimate 
before you order 
new equipment. 
Collins Broadcast 
experts can be 
reached at any of 
these offices . . .

855 35th St., N.E.
Cedar Rapids, Iowa

11 W. 42nd Street
New York 36, N. V.

1930 Hi-line Drive
Dallas, Texas

2700 W. Olive Ave.
Burbank, California

Dogwood Road, Fountain City, 
Knoxville, Tenn.

CULLINE
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Audio Transistors
■ ^~f^ead~íhe I

I jPeasons \

• Stable-surface processed.
• Hermetically sealed.
• Every transistor periodically observed for two weeks on all 

parameters: alpha, !<„, Rll, R22, power gain and noise figure.
• Low noise units observed for an hour of operation for 

any noise drift.
• Only transistors stable within error of measurement are accepted.
• Samples of each lot subjected to JAN 193 humidity and 

temperature cycling.

RESULT?
• Of thousands of RR,„ transistors in use in the field for about 

a year, over 99% are giving continuing service.

NEW! Photo transistors as displayed 
at the I.R.E. Show.

If you have an 
application where audio 

transistors will fit, 
we’ll be glad to discuss 

it without obligation.

Seletron and Germanium Division

RADIO RECEPTOR COMPANY, inc
In Radio and Electronics Since 1922
SALES DEPT.: 251 WEST 19TH STREET, NEW YORK 11, TEL: WATKINS 4-3633
Factories in Brooklyn, N. Y.
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newest aids to

AUTOMATION!

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

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

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

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

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

Clippard
INSTRUMENT LABORATORY, INC.

7390 Colerain load, Cincinnati 24, Ohio

MANUFACTURERS OF R.F. COILS AND ELECTRONIC EQUIPMENT

INSTRUMENT RECTIFIERS (Coni.)

possible. An increase of meter re­
sistance would also tend to increase 
the current variation with tempera­
ture changes but this phenomenon 
will be discussed in detail later in 
the article.

Current Response: The change of 
current with temperature as illus­
trated in Fig. 3, varies directly with 
cell size. As the cell size is decreased, 
the current variation with temper­
ature is minimized due to the in­
crease in reverse resistance. This 
effect can be analyzed with the aid 
of the equivalent circuit of Fig. 1c.

Rr
II,„ I

Rf + Rn, + Rf
/ R.„ RA

I = 1' I in ( 1 + ) ■
\ Rr Rr/

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

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

P C. 4 AUTOMATIC CAPACITANCE 
COMPARATOR grades, sorts, 
checks or matches all types ol 
condensers (10 mmfd to 1OOO 
mfd) at production speeds with 
laboratory accuracy. Requires 
no accessories other than the 
standard capacitor against 
which unknowns are to be com­
pared.

As the temperature of the rectifier 
increases the resistance decreases, 
and at high temperature the reverse 
resistance decreases to a point where 
it can greatly effect the amount of 
input current required to produce 
full scale current deflection. The 
small diameter cells have a high re­
verse resistance; therefore, this 
effect can be minimized. The current 
variation with temperature changes 
can also be reduced by decreasing 
the internal resistance of the meter, 
but this would tend to increase the 
voltage variation with temperature 
as explained earlier in the article.

Efficiency: The term efficiency 
shall be defined as the ratio, in per­
cent, of the D. C. output to the A. C. 
input current. Efficiency varies in­
directly with cell area, that is. an in­
crease in cell area will produce a de­
crease in efficiency and vice versa. 
This variation can be analyzed with 
the aid of the equivalent circuit of 
figure 1(C).

In, (100) 
Eq = --------

,,m V + r7 + r J
100 / i \ 
F I R. Rf ) 

\Rt + R/

An increase in efficiency will re­
sult with either a decrease of for­
ward resistance or an increase of re­
verse resistance. Since the meter 
resistance is relatively constant, the 
ratio of Rm/Rr will decrease with 
an increase of reverse resistance 
tending to increase the efficiency; 
however, the ratio of Rf/Rr will de­
crease only if the increase of reverse

In, (100)

R„. R
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11 "Crimp-in’ Sock-

Other MtTHODl PRODUm illude

METHODE Manufacturing Corp
Actual Sixes

|«C, w.th and wtth- 
out center shield.

Subminiature! ube 
Sockets, 4. 5, 6, 7

Noval Sockets and 
Shield Base Com­
bination G P or 
Mica Phenolic.

1V|4 
mounting centers.

Panel Connor»cn
Printed circuit sockets
Tube shields

2021 West Churchill Street • Chicago 47, Illinois

Tube Sockets
for High Production

Noval Socket and

Phenolic or

and Noval Sock­
ets, G P . Mica 
Phenolic. Ceramic

Geared to produce Plastic and Metal Electronic Components We invite your inquiries



RESEARCH

compact,

_ I brings you a 

light, economical

THE JKO9 
CRYSTAL OVEN

• Only 1.28 dia x1 .70 high 
and weighs only 1.5 oz.

• Minimum temperature gradi­
ent at crystal.

• Rapid warm up with no 
overshoot,

• Will meet a specification of 
75 +1 C over a temperature 
range of —55° to -f-70 C.

• Economical and reliable be­
cause design permits tooling 
for uniform production.

new oven

STABILITY

Thru “Thermaflow" Design*
Temperature, like water, seeks 
its own level Instead of trying 
to "dam up" heat within the 
oven, by use of massive heat 
retaining elements, the JKO9 
oven is designed to permit a 
uniform loss and uniform re­
placement of heat Heat is 
simply replaced as it is lost 
from the low mass, high con­
ductivity shell. And within this 
shell the crystal unit remains 
wrapped in a blanket of warm 
air. Because sufficient heat is 
always lost by the shell none 
need be yielded by the crystal.

PRODUCTS

THROUGH RESEARCH
STABILITY
AVAILABILITY
The compact, light, inexpensive JKO9 
matches the performance of many 
ovens employing multistage heaters 
and massive heat-retaining elements. 
It houses one or two crystals, plugs into 
an octal tube socket, is available with 
a choice of heater voltage from 6 to 28 
volts. It is another JK step in the 
advancement of miniaturization and 
extreme stability. Write us for complete 
engineering information.
The James Knights Company Sandwich,III.

JK09 Heat Exchange Pattern

AVAILABILITY
A COMPLETE LINE

The JKO9 is the newest of the 
many frequency control units 
that comprise the JK line of 
Crystals for the Critical

INSTRUMENT RECTIFIERS (Cont.)

resistance is greater than the in­
crease of forward resistance. As the 
reverse resistance increases the effi­
ciency tends to increase, and since 
reverse resistance varies indirectly 
with cell area, the efficiency will im­
prove as the cell diameter decreases.

The frequency response improves 
as the cell size decreases, and this 
phenomenon can be explained with 
the aid of the equivalent circuit of 
Fig. lb and Id. For all practical pur­
poses the forward capacity of the 
rectifier, as well as the meter capac­
ity and inductance can be neglected.

Frequency response limits are 
normally defined as the frequency 
at which the power ratio is down 3 
db,; therefore, at this frequency the 
reactance of the network is equal to 
the resistance.

Xc = R
1 Rr (R< + Rm)

2rfc Rr 4- Rf + Rm
Rr + Rf + R.„ 

f = -----------------------  
2rCRr (Rf + Rm)

normally Rr > > (Rf + Rin) 
therefore:

1
f - --------------------

2rC(Rf + Rm) 
C Ki A

K» 
R —

A
Therefore the frequency limit can be 
expressed as,

1
f - --------------------------

2 rK, (K, + ARro)

As the cell area decreases the fre­
quency limit increases improving the 
frequency response of the unit.

Summarizing the effect of cell 
area: A decrease in cell size pro­
duces an improvement of frequency 
response, efficiency and reduces the 
variation of current with tempera­
ture, whereas an increase of cell size 
only reduces the voltage variation 
w'ith temperature.

To increase the range of a volt­
meter a specific resistance is inserted 
in series with the unit; therefore, its 
response is directly related to the 
current flowing through this re­
sistance. Similarly, to increase the 
range of a milliammeter a specific 
resistance is shunted across the unit: 
therefore, its response is directly re­
lated to the voltage across this 
specific resistance.

If the requirement is a voltmeter 
only, a small diameter rectifier cell

I wrould be desirable because of its

* A Jame« Knight* Patent.
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Electronic

CARBON COMPANY

3253
PHONE East 1435

INDIANA

1954

* T. Barron
Boi 126
PHONE OAkvdle 2410

CINCINNATI, OHIO

W C tai ng ”7^^ 

lambert Place

Karl Dormsh 
105 Farmington Ave 
PHONE. Plainville 653

M F Bettis 
Boom 11 

’06 W 34th Street 
PHONE OJJ? 0773

DALLAS 9, TEXAS

Fdward F Aymond 
4310 Maple Avenue 

PHONE Logan 5233 4L

•I F Vollmer
74800 Winona Drive

GLENSIOE (Phila.), PA, 
?5 South Easton Rd PHorur t ' 

J R Benge H0N£ Turner 1325
Mmb- -i ii Donald G Browr

Hoyd Fausett X Son 
2380 Sewell Rd., s.W. 
PHONE; Amherst 6235

"“■,KH * ««nome industries .

s L Spraggins 
373 South Robertson 
^HF Crestview 

3-1544

MINNEAPOLIS 4, MINN.

H M Richardson 
9 East 22nd Street 

PHONE GFneva 4078

CHICAGO 13, ILLINOIS

NEW YORK

Joseph Sprung 
254 West 31st Street

Room 1104 
PHONE Longacre 

5 1820

I Allen Woods 
3403 Broadway 
f 4200E Buckingham

CLEVELAND, OHIO

Standards Bldg 
PHONE Cherry I 7600 ■

These Stackpole sales engineering representa­
tives can help you in many ways—from making 
cost-saving suggestions to providing engineering 
samples and helping you procure dependable, 
economical components to match your production 
requirements and scheduling. Write, wire or call 
the engineer in your territory next time you need 
any of the materials listed below.

C R. Booth 
Room 317 
4000 W North Ave.
Chicago 39 III AHONE; CoÆ

BUFFALO 3, NEW YORK

P W Mitscher * '••M 
Wl Hbcott Si Bldg F A 
PHONE Washington Jj

2517 i»

FIXED AND VARIABLE RESISTORS

SPECIAL RESISTORS

LINE, SLIDE OR ROTARY-ACTION SWITCHES

CERAMAG ferromagnetic CORES

Low Value FIXED COMPOSITION CAPACITORS

IRON CORES
All types and shape

MOLDED COIL FORMS
With or without iron core sections
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illiammeter only,quirement

utilized because minimum

function not only a current in
volt

size

>pe

I ifec

COMPUTER SESSION
Moderator: M. S. McDowell, WADC-USAF

Computer,

SERVO SESSION Mode

F. Mahoney, R

phone all right Gauging.

FORUM
too

dd-fashioned" because it
Van Dyke,

CIRCUITS SESSION
Moderator: Roy 0. Sather, USAF

$35 00

$38.50

ELECTRON TUBE SESSION I
Moderator: C. R Knight, Aeronautical Radio.

120

pensation. 
Raytheon

NYU: I 
‘Circuits

Packed
Range,'

I Com- 
Wilcox,

Control Systems; L. S. Stokes, Hughes.
‘Stabilization of Microwave Signal Genera­

tors Through Tuning Techniques,” D L 
Hockman, USAF; J. J. Brunelly Jr., USAF.

The 
the

tioi 
i’ra<

Kad: 
\irb 
Mai

The 
putì 
Tra

lect 
ton 
liti« 
dia 
aiti

to 10,000 
; 20 ft. 
cable set;

Hatt 
bori

tor, 
Det

Mea 
Pul 

Reci 
ton

dicating device, but also as 
meter a compromise in cell

his is a modern dynamic micro­

Harris, Bell Labs.

AFC Systems,

large diameter cell should be

Moderator: W. R G. Baker, GE.

‘Experimental Evaluation of Amplitude-De­
pendent Nonlinearities,” R. J. Mead, Good­
year Aircraft.

■Synthesis of Carrier-Frequency Networks

(old Cathode Counting

Henderson. WE. Arthur

Mautner, Electronic

RCA. John F. Bvme. Motorola. E. K. Fos­
ter. Bendix. C. F. Draper, MIT. Represent­
ing Electronic Equipment Users: Maj. Gen. 
Clarence S. Irvine. USAF. Maj. Gen. Gor­
don S Blake. USAF. John Keto. USAF. 
Henry C. Rempt, Lockheed. T. H. McNary, 
Boeing.

Rotating Components and Their Application 
to High Performance Systems," R. N. 
Brown. Kearfott.

■Modern Trends in Electronic Fuel Quantity

Tubes to Light Weight Airborne Digital 
Computer,” J M Mayer, USAF.

Programming of Navigational Computation 
for an Airborne Digital Computer,” R. M. 
Gustin. USAF

Automatic Plotting Computer for the Crash 
Rescue System." A. A. Kunze, C. A. Strom, 
USAF.

A Flight Data Computer," L. Bogdan, Cor­
nell Aero. Lab.

The TRADIC (Transistor-Digital) Phase I

required to produce the best overall 
results.

trim, handsome, functional.
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high impedance wired single ended 
(single conductor shielded cable); 
50, 200, or 500 ohms wired for 
balanced line (two conductor 
shielded cable). About S1//' high.

Avien-Knickerbocker.
Magnetic Amplifier Miniaturization,” F 
Ainsworth. R. Heartz. Minneapolis-Honey­
well.

‘Cascading Resolvers,” L. Scheuer, Ford In­
strument.

ADAS 95D. List Price 
with slide switch__

'Cathode Bypass Stabilization of Feedback 
Amplifiers,” G. M. Strauss, W. L. Maxson. 

■A Simple Ground Range Sweep,” E. Vogel,

In the Challenge of the Jet Age, How Com­
plex Can Military Electronics Equipment 
Get and Still be Practical, Maintainable 
and Tactically Effective?" Representing 
Electronic Equipment Manufacturers: Fred

Levine, M. J. Minnenian,

Frequency response, 70 
cps; output level, -58 db, 
removable grey plastic 
standard %"-27 coupler;

lower than you wot 
pay in these expensi 
Only $35.00 list.

CANADA: Canodian Marconi Co., 
Toronto, Ont. and Branches

EXPORT: Ad. Auriema, Inc.
89 Broad Street, New York 4, N Y.

COMPANY
7 923 17th St., H.E.,

Smooth-Curve Function Generation I sing 
Diodes,” J. J. Stone Jr.. Battelle.

'Wideband Frequency Discriminators for

variation of voltage with temper­
ature. However, if the unit must

Moderator: Ralph F. Redemske, Servo­
mechanisms, Inc

You’ll be well repaid by getting 
the facts on a special group of 
Pure Ferric Oxides, developed 
by Williams especially for use 
in the manufacture of ferrites.

Gilbert. W. L. Maxson.
Designed to Amplify Closely 
Pulses Over a Large Dynamic 
S. Smith. J. Gerig, Melpar.

save you considerable time and 
money. Address Dept. 30, C. K. 
Williams & Co., Easton, Pa.

Mode: 

"Des

Magnets and moving coils for maxi­
mum sensitivity to voice and music 
Wide response range and outstand

Tell us your requirements . . . 
we’ll gladly send samples for 
test. Chances are good that our 
Ferric Oxide "Know Howr” can

ing sound characteristics 
ideal for tape recorder, 
commercial broadcasting 
design is certainly modern.

Iw* alto produce IRN Magnetic Iron 
' • — powdm for the Electronic Coro In-
Iduttry, the Magnetic Tape Recording Indus 

try and other» Write tor complete technical 
■ information.

Williams Ferric Oxides analyze 
better than 99% Fe2O3. They 
contain a minimum of impuri­
ties. They are available in a 
broad range of particle sizes and 
shapes. Among them, wre’re cer­
tain you’ll find one that’s "just 
right” for your requirements. 
The proper application of Ferric 
Oxides to the manufacture of 
Ferrites is our specialty.

minimum variation of current with 
temperature. Similarly, if the re-

ynamic

at an

to the manufacturepnce

I COLORS &PIGMENTS |

TURNER

TURNER 
ADÀ 95D

let WILLIAMS 
help you apply

C. K. WILLIAMS & CO 
laiton, Pa. • East St. Louis, III 

ImoryviHo, Cal.
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\utomatic Production, Wheeler,

EQUIPMENT SESSION I

NAVIGATION SESSION I

Flight
R. M. Byrne, R. W

MEASUREMENT SESSION

tor,

Electronic Transformers,

ELECTRON TUBE SESSION II

We not only can punch spiral wound small diameter paper

It’s also common ki

and good di 1 stability
EQUIPMENT SESSION II

Moderator: John Woodward, RCA

M. Kirkpatrick,

NAVIGATION SESSION II

AFFILIATED WITH

STONIZED PRODUCTS CO. INC
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aluation of the Effects on Electron Tubes 
f Double Testing, Burning and Burning

tometry,’ 
of Texas.

The Effect of the Variability Problem on 
the Validity of Magnetic Data for Mate-

Wavelength Range 0.5 to 0.9 cm,” 
Thurston. Ohio State Univ.

V Voltage-Tunable Centimeterwave 
ator of the Barkhausen Type,” M. 
lara. E M. Boone, Ohio State Univ.

advancements in Pulse Radar Altimeters, 
D. H. Westwood, RCA.

MTI Radar, 
Santa, GE.

rials Used

Metcalf, C. M. Crain, Univ.

Whitlock. USAF.

friend Willie, ring warrior

pitting Components 
t raining Equipment,

ledge that Stone’s custom-made yet

«irborne UHF Communication Equipment," 
G. H. Scheer, USAF.
•evelupment of Super Hi-Power Test Com­
ponents ‘S’ Band," Tore Anderson, Airtron. 
ligh Capacity PTM-AM Telemeter,” G. 
Anderson, Radiation.
linimizing Clutter Residue in a Scanning

Rinkel, Polytechnic Res.

Stonized, a phenolic impregnated spiral tube, is best kno

Oscil-
Ueno-

Dev.
Measurement of Frequency During A Radar 
Pulse,” H. P. Raabe. USAF.

Recent Developments in Microwave Refrac-

Kadar Reliability." A. S. Baran, GF 
Airborne Radar as a Navigational Aid, 
Mannheimer, Sperry.
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,n improved Automatic Fréquence Control 
system for Pulse Receivers, ’ R. W How-

tubes—we can notch ’em, slot ’em, fabricate ’em, and imprint ’em

m RF Amplifier Tube for Airborne Com 
munications Receivers,” R. E. Moe. GE.

ry, A. M. Sheeder. S. C. Stribling, RCA. 
' ifect of Alternating Power Characteristics 

•n Electronic Equipment Design,” J. W
lamer, C. T. Anderson. GE.

W. T. Sackett Jr., C. F. Salt. Battelle.
Evaluation of Electronic Test Equipment," 
C. L. Frederick, E. E. Blanche. Frederick 
Research.

900-922 Franklin Street, N.E., Washington 17, D. C

. L. Evans, Sylvania
dvance Work on Electron Tube Reliabil­

ity,” H. E. Sorg. Eitel-McCullough.

Materials Application Techniques for Air­
borne Electronic Equipment,” E. R Gam­
ón, Stanford Research.

■ rhe Design of Versatile and Reliable Com-

icuum Tubes of High Reliability Under 
xtreme Environmental Conditions,” J H. 

Vyman. Bendix.
tectron Tube Life and Reliability—Varia- 
ion of Life Performance with Usage Con- 
litions,” M. A. Acheson Sylvania
eliable Receiving Tubes Designed for

Moderator: M. Burry Carlton 
Office of Secy, of Defense

Stone PAPER TUBE CO

Moderator K. C. Black, Polytechnic Res. & Dev.
An Automatic Test Set for DME Interroga

Moderator: V I Weihe, Air Transport Assoc
Rotor Modulation in Omnirange Receiver'-,"
I. C. Gunning, USN.
\ Flare Out Altimeter System.” B L Sny­
der, USAF.
Trajectory Precision Requirements for
Automatic Landing,” J. L. Ryerson, USAF.

(Continued on page 124)

M derator: Mr. A. Piori, Office of Naval Research
Design and Performance of Two New’ UHF 
Pencil Triodes for High-Altitude Opera­
tion." K. E. Hanft, W. E. Babcock, RCA.

"Practical Considerations in the Design of 
Low-Microphonic Tubes,” T. M Cunning­
ham, RCA.

- omparison of Random Noise and Sinu­
soidal Sweep Vibration Testing of Radio 
Tubes,” L. Feinstein, Sylvania

' \ Tunable Millimeterwave Oscillator of the

Slone's Accurate 
Fabrications

Moderator: John F Morrison, Bell Labs.
ui Electronic System for Zeroing the Elec­
trostatic Charge on Aircraft,” F. M. Pelton, 
omell Aero. Lab.

lie RAWIN, A Necessary Tool for Flight 
Operations,” John A. Doremus, Cardw’ell

its low moisture absorpt: 
qualities.

Stone is much more versatile thaï 
of repute.

mass-produced low cost spiral tubes of kraft, fish paper, and 
plastic films are especially noted for hi-dielectric strength and 
close tolerances.

When you need small diameter tubes, Stone’s greater versatility 
and longer experience means better service at lower cost.

Phone or write us today.



Generator for TV Stations

tion

Generator Construction

installation determine

Hou Stripe Generator Operates

(a) Input Signal (b) Output Signal

microphone co

122

Adjustable 
Test Burst

reorientation, distribution

370 South Fair Oaks Ave. • Pasadena, 1, Calif.
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INSIST ON 
AMERICAN 

k MICROPHONES 
F D-33 Broadcast 

D 22 Public Address

whether the station’s color signal is 
reaching the receiver, after the set 
operation has been checked with the 
company’s new portable dot and 
color bar generator.

apparent in its true color and in­
tensity, it will be an indication that 
additional work is needed at that 
location, apart from the receiver. 
This work (antenna change, reloca-

TI^HE new color stripe generator 
1 developed by RCA for use by 

TV stations facilitates installation of 
color receivers in homes despite the 
relatively few hours of color pro­
gramming presently being aired. 
The new unit, costing approximately 
$500, will add a narrow color stripe 
to the station’s regular black-and- 
white signal. The color stripe, prac­
tically unnoticeable on black-and- 
white receivers, will enable the 
serviceman who is making a color

check, termination, etc.) could well 
be scheduled before the next trans­
mission of the color bar.

vision ot Dr. George Ellery Hole came 
the great "American kiea" that resulted 

in the creation of rhe "Gkrs* Giant of 
Poiomor"—world's largest telescope —to 

gather new light from the farthest 
stars for the searching eye of science.

With us, »he "American Idea" i*, by 
directed effort ond applied know-how, 

to continue to lead in bringing 
/ou electronic products 
of «he highest quality.

The RCA Type WA-8A Color 
Stripe Generator is built on an 8% 
in. wide bathtub chassis designed 
foi standard rack mounting. It em­
ploys 11 tubes, two of which are 
used in the self-contained power 
supply.

A block diagram of the WA-8A 
Generator is shown in Fig. 2. Re­
ferring to this diagram the operation 
is as follows:

The input video signal is fed to a 
“sync separator” which amplifies the 
signal, then strips off the picture part

Fig. 1: Color signals udded to video by tesl 
generator in line feeding the TV transmitter 

of the signal, leaving only the sync 
signal to be passed on.

The “pulse width discriminator,” 
to which the signal is next fed, 
blocks off the equalizing and ver­
tical sync pulses, leaving only the 
horizontal sync pulses.

The separated horizontal sync 
pulses are used in two ways. First, 
they are fed to a “burst keyer am­
plifier and shaper” which amplifies 
and shapes these pulses and passes 
them on to a “gate” circuit. Here 
these pulses allow bursts of sub 
carrier frequency to go through to 
the putput amplifier at just the right 
time for these bursts to appear on 
the back porch of the standard 
monochrome horizontal sync signals.

The second use made of the sepa­
rated horizontal pulses is to trigger 
a “delay” circuit which in turn trig­
gers a “picture stripe keyer.” The 
amount of delay determines the 
position of the color stripe on the 
picture. The “picture stripe keyer” 
is also variable so that the width of

The color test generator is de­
signed for insertion in the video line 
feeding the TV transmitter in such a 
way that the normal system opera­
tion is not changed. The normal 
signal at this point in the system is 
a composite (video and sync) mono­
chrome signal such as that shown 
in (a) of Fig. 1. The inserted color 
test generator does not change this 
basic signal at all but simply adds to 
it a small amount of color informa­
tion. This information consists of (1) 
a color sync “burst” signal which ap­
pears on the “back porch” of the 
regular monochrome sync pulse and 
(2) a short test “burst” of color sig­
nal which is superimposed on the 
monochrome video signal at the 
right side of the raster as shown in 
(b) of Fig. 1.

Monochrome receivers are rela­
tively “blind” to these added signal 
components because most receivers 
have relatively low response at 3.6 
mc. In a color receiver, however, the 
color sync signal and color test burst 
.signal operate to generate a single 
greenish-yellow bar (% to % in. 
wide) at the extreme righthand side 
of the picture.

On a color receiver, this bar will 
appear with the color gain control 
advanced as for a normal color pic­
ture. With the color control turned 
down, a normal b-w picture will re­
sult. Naturally, during a color trans­
mission the color bar will be deleted. 
On a monochrome transmission 
however—even for such brief peri­
ods as station breaks (5-15 seconds) 
—this color bar will provide n color 

. test signal. If the color bar is not

IDEA

"To find and follow 
th* better way"
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ally. Tubular steel legs 
are easily adjusted for

Gives convenient mobility to tripod 
mounted television cameras. In the studio,

ing. In field, provides easy means for 
positioning camera. Strong, lightweight 
tubular steel. Folds compactly.

to prevent slipping. 
Folds compactly. Two 
sizes: % and full length.

it offers a rapid means of moving camera. 
Wheels swivel for maneuverability 
be locked parallel for straight line track-
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Provides smooth, easy 
panning and tilting of TV 
cameras. Pans 360° on

Combines extreme rug­
gedness, adaptability, 
rigidity, ease of opera­
tion and portability not 
found in any other tri­
pod. For studio or field 
use. Levels automatic-

THE HOUSTON-FEARLESS CORP.
11 MS W Olympic Blvd , Lot Angeles 64, Calif.
Pitas« tend catalogs on □ Friction Head □ Tripod

B Tripod dolly □ Panoram dolly □ TV Cron«* 
Camera pedestals □ Film Processors □ Remote

1 control parabola.
Name-------------
Station or firm.
Address----------

ball bearings. Tilts 45° 
up or down with camera 
counterbalanced at all 
times. Variable drag and 
brake are provided on 
both pan and tilt. Adjust­
able handle. Fits Hous­
ton-Fearless and other 
standard tripods, pedes­
tals, dollies and cranes.

PORTABLE CAMERNMOUNT
HOUSTON-FEARLESS 
ALL-METAL TRIPOD

HOUSTON-FEARLESS 
FRICTION HEAD



STRIPE GENERATOR (Cont.)

WHAT GOES ON
INSIDE

works' for it tells you what is

Gate

Block diagram of WA BA generator

signed optimum
pulse performance

AIRBORNE CONFERENCE

L. McDonough, Cornell

ments Based on Human, and

Hohos,
‘Effects of Ñon-Periodic Vibration on Elec­

tronic Equipment,

K. D. Wuerl, USAF.

Equipment Design, 
Eggerton, Melpar.

‘Military 
ments,"

C. R. Gates, Cal. Tech.
Equipment Environ-

Flight Paths, 
Aero. Lab.

Delay [ 
|(V,. -abMl

PRECISION FILTERS.
10 CPS fo I MC.

HIGH FIDELITY. </2 OB 
20 CPS to 30 KC.

condensers and induc­
tors.

MILITARY PULSE 
TRANSFORMERS. Con­
structed fo MIL - T • 
27 specifications. D«-

Logistical Factors," L. Easley, USAF.
Aspects of Missile Vibration Requirements 
Viewed from the Standpoint of Electronic

Sub carrier 
Oscillator

HERMETICALLY 
SEALED COMPO­
NENTS. Constructed in 
accordance with MIL • 
T - 27 specifications.

TOROIDAL INDUC­
TORS. 60 CPS to I 
MC. Also miniature in­
ductors from 1000 CPS 
fo 100 KC. .

MINIATURE AUDIO. 
Hermetically sealed — 
constructed in accord­
ance with MIL - T - 21 
specifications.

A Sound Chamber for Environmental Test­
ing of Small Electronic Components at 
High Intensities,” F. Mintz, M. B Levine. 
Armour.
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No. 1040 VACUUM 
TUBE VOLTMETER. 
Self contained — A.C. 
operated. High imped­
ance— wide frequency. 
For use at audio and 
supersonic frequencies.

No. 1010A COMPAR­
ISON BRIDGE. Self 
contained — A.C. op­
erated. Ideal for labo-' 
ratory and production

No. 1110A INCRE­
MENTAL INDUC­
TANCE BRIDGE. For 
accurate testing ol 
communication and tel­
evision components un­
der load conditions.

No. 102tB MEGOHM­
METER. DIRECT 
READING. Self con- 
•<iined—A C. operated 
Electronically regulated 
supply, I megohm to 
2 million megohms.

No. 1060 VACUUM 
TUBE VOLTMETER. A 
50 megohm input im­
pedance wide frequen­
cy range V.M. for use 
at audio and super­
sonic frequencies.

No. 1030 LOW FRE- 
?UENCY "Q" INDI-

ATOR. DIRECT 
READING. Measures 
"Q" factor of coils, 
also inductances, dis­
tributed capacity, im­
pedances and dielectric 
loss.

FREED 
&& /J NEW

The output of the two “gate” cir­
cuits are fed into an amplifier, the 
output of which is loosely coupled 
to the signal line.

It will be noted that there is a 
straight-through circuit from input 
to output. Thus a failure in this unit 
will not interrupt regular mono­
chrome operation. The switch from 
normal b-w to b-w plus color stripe 
is effected simply by applying B-f- 
voltage to the output amplifier and 
oscillator.

When you choose a turns-count- 
ing dial, remember that it’s a 
mighty important adj unct to “the

Helipot makes a complete line of 
single-turn and multi-turn preci­
sion potentiometers, and turns- 
counting DUODIALS. Many models 
are regularly carried in stock for 
immediate shipment.

COMPLETE CATALOG ON REQUEST 
FREED TRANSFORMER CO., INC.

1726 Wdrfltld St.
s Brooklyn (Ridgewood) 27, N. Y.

going on inside...where it counts.
The DUODIAL* counts the turns 

of a multi-turn component accu­
rately...to a hundredth of a turn. 
And it does this so well that it is 
being used in all sorts of electri­
cal, mechanical, hydraulic and 
pneumatic applications.

Dota File... For information and 
specifications on all duodials, 
write to Helipot Corporation, a 
division of Beckman Instru­
ments, Inc., South Pasadena, Cal­
ifornia. Ask for Data File 503.

ENVIRONMENTAL CONDITIONS SESSION 
Moderator; John C. Wightman, WADC-USAF 

'Armament Electronics Installation Require-

(Continued from page 121)
‘The Effects of R-F Phase Shifts on Delay 

Accuracies in Precision Ranging Systems," 
R. E. Williams. D. F. Gumb, Melpar.

‘Navigation of Aircraft by Intermittent 
Commands from Ground Based Equip­
ment,” D. V. Gnau, Cornell Aero. Lab.

‘Electronic Simulators for Study of Aircraft

How It Works...The DUODIAL con­
sists of two coaxial dials... the 
inner dial is calibrated to count 
hundredths of each turn...and 
drives the outer dial which counts 
the number of completed turns. 
Thus, if the outer dial reads 4 and 
the inner dial 37, the reading is 4 
complete turns plus 37 hun­
dredths of the fifth turn (4.37 
turns). The inner dial and inte­
gral knob are fastened directly to 
the shaft of the rotating device. . 
the critical readings of the inner 
dial are, therefore, free from 
backlash.

Also... since the duodial can 
be rotated by either the knob or 
the shaft... it will set a device to 
a desired number of turns...or 
will count precisely the full and 
partial revolutions of a power- 
driven device.

DUODIALS are cleanly designed, 
attractively finished, in a variety 
of types and sizes... several with 
locking mechanisms.

the stripe also may be varied.
The output of this keyer goes to a 

“gate” which allows bursts of sub­
carrier frequency to be passed to the 
putput amplifier. The timing and 
duration of these bursts depends on 
the setting of the delay and the 
keyer. Ordinarily these bursts are of 
very short duration and appear at 
the end of the raster as shown in 
(b) of Fig. 1.

The subcarrier oscillator which is 
the heart of the WA-8A Generator 
is a crystal-controlled oscillator 
which is not locked to the picture 
sync signals. However, it is mounted 
in a heat-controlled chamber so that 
it maintains its frequency of 3.58 
mc within sufficient limits for the 
purpose.

TRANSFORMERS & FILTERS

PRECISION TEST INSTRUMENTS
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Do you want more information about PRODUCTS
LEADING MANUFACTURERS
are using space in this issue to acquaint you 
with their products. Perhaps you want 
more information on some of them—one one or 
two, or possibly a score. You can cover all of 
your needs with the cards below. They are 
convenient and postfree.

Ml 321

361A

302

303

304

304

304

307

307A

308

103

310

311

312

313

>L3A

314

advertised in

TELETECH
i. flfCTPONIC INni/5T«lfS

Use the convenient postage* 
free card below to get informa­
tion quickly about products 
listed here—all advertised in 
this issue

« '

Ampliters, broadcast—Languita Mfr Corp.
Audio, aqaaÜMr añila for—Cinema Engineering Co.

Broadcast eualpmeut, fall Una of—Radio Corp, of America

Broadcast oguipment, TV—Standard Electronica Corp.
Capacitors, Altera—Aerovos Corp.

Capacitors, lull line of—Electro Motive Mfg, Co., Inc.

Capacitors, high voltage dise—Radio Materials Corp.

Capaciterà, eubmiatataro—P. R. Mallory A Co., Inc.
Capacitara, tabular—Cornell-Dubiltar Kleetrio Corp.

322

323

324

324

324

327

»5

32»

4M

MOA

331

332

314A

314

314

314A

317

317A

314

313

313A

310B

313C

313D

313E

820

s a

Diade», germanium—Transistor Products. Inc.
Otadas, silicon jnnetton—Taxas Instruments Ine.
Dallies, ail-directtonal—Caco Distributing Corp.
Drilling tools, abrasive—8. 3. White Dental Mfg. Co.

Engineering—Fairchild Engine A Airplane Corp.
Engineering ponvnnnl—Coil In* Radio Co.
I.ntlnnmif personnel—Federal T=leccmmuniealion Laba.
Engineering personnel—Hughes Research A Dev. Laba. 
Engiaeeriag persenael—Lueahecii Aircraft Corp.

Ferrite Materials—C. K. Wüliame A Co.
MIA

333

3MA

Vreqeener moltlpllar. microwav»—(leilacio Products. ine.

Coartai cabl^-Phslpa Dodge Coppar Products Corp.
Coaxial cable, lev lem Tranoradio Ltd.
Leila, r-f and i-f—Gramer Transit rmer Curp,
Coler TV, bteadewt eanipnient for—Poland Electroutes Corp.
Caler TV, components for—Raypar Im.
Color TV hrosdeaat equipment—General Electric Co.
Color TV, mgaal generator for—Teleebromt* Inc.
Color TV, voltage regulators for—Victoreen Instrument Co.

Connector»—lleco Ceppar Tubo A Producta, Ino.

Crystal even—Jamas Knights Co.
Crystals, fiegaency rouirai—Midland Mfg. Co.. Ina.
Diodes, competer typ»—Hugbee Aircraft Co.
Dledea, germanium—Federal Tritphvw A Radii* CO-
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334

»11

335

4M

33?

UH

33»

340

341
HI

843

Gtnerotor, pelee Generai Radio Co.
(¿«»rating equipmeni, power—Bogue Eleekrie Mfg. Co.
Guiaiatiag power—D. W. Onan A Sona (ne.

Generator, UHF Swoep—New London Instrument Co.
Guidati mimile research—Beli Tebpbom Lato.
Impulso esentar, massetto Kellogg Switehboara A Supplì Co. 
fedexin* rnerhhm Eialer Engrg. Co., ine.
InstrasMUtatton, controls and—Kollsman Instrument Corp.

Klystrons, high gain—Eitel-Mi-GuUonsh, Ine.
■glow—General Electric Co.

Listings continued on next page ► ► ►

TELE-TECH—MAY 1954
CALDWE1L-CUMENTV ING, 430 Letingten Avmmm. Hew Ye* 17

2 
5

2



PRODUCT INFORMATION?

Listings continued from preceding page
)OS1

mn

un]

hea

san

me

swi

cor
388A

TELE-TECH & ELECTRONIC INDUSTRIESCARDMAIL NOT GOOD AFTER
TODAY JULY 1954 480 LEXINGTON AVENUE

Tia

uc

POSTAGE WILL BE PAID BYPOSTAGE WILL BE PAID BY

er

Caldwell-Clements, Inc.Caldwell-Clements, Inc.

480 LEXINGTON AVENUE 
NEW YORK 17, N. Y.
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M&A 
MSB 
383C 
MID 
88&B
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M4B
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378 
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378B 
878C
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S88A
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Manual ef plastic laminate»—Synthane Corp. 
Mechanical differential—4 "ord Instrument Co 
Meters, ruggedised panel—DeJur-Amsco Corp. 
Microphones—American Microphone Co. 
Mkiophunca. dynamic—Tu<net Co.
Mirrnplwin*o, elands end boome ter—Atlas Sound Corp. 
Microwave equipment for color TV—Raytheon Mfg. Co. 
Pilot light»—E. F. Johnson Co.
Pliers, all types of—Mathias Klein A Sona 
Plugs; socket»—H. B. Jones Die., Cinch Mfg. Corp. 
Potentiometer»—DeJur-Amsco Corp.
Potentiometers, full line of—Chicago Telephone Supply Corp. 
Power anppUra, rotary—Carter Motor Co.
Printed circuits, co.->neetnra for—Harvey Hubhell Inc. 
Recorder, graphic—Libraacobe, Inc.
Recording tape, magnetic—Audio Devicin Inc. 
Urctlien, plug-in selenium—Ear kea 'Xanian. Inc. 
Relay manual—Sigma Instrumenta. Inc. 
Relays, thrrmnstaUc delay—Amperito Co. Ine 
Relays, time delay—Thumas A ■ Edition Ine. 
Relays, vibration realsten I—Hart Mfg. Co. 
Resistors; capacitor»; switches—Stackpole Carbon Co. 
Kraistorti. snrapwiated—Shalkrou Mfg. Co.
Roeiatora, film-type—Sprague Electric Co.
Heetstora. precision—a. S. White Dental Mfg. Co. 
Resisters, subminiature—Resistance Product» Co. 
Serve systems, assemblies for—Transicoil Corp. 
Seckrta. connectors and i aba—Hico Corp.
Solder—Kester Solder Co 
Spectrum analyser—Garod Radio Corp. 
Stamps, vinyltte marking—Krengel Mfg. Co., Inc. 
Switches, crossbar—James Cunningham. Son A Co., Inc. 
Switch»*, Instrument—ShallcroM Mfg. Co.
Tape recorders, magnetic—Magnecord, Ine. 
Tape splicer, recording—Akmge Products, Ine. 
Tapes, nylon—Gudebrod Broc. Silk Co., Ine. 
T*»t Instr aments; filter»—Freed Transforn.rt Co.. Inc. 
Teat tape, audio fidelity—Dubbings Co., Inc.

, Test equipment—Hs-wlett-Packard Co.

Tubes, receiving—Radio Corp, of America
Tubing, Impregnated paper—Precision Paper Tube Co.
Tsbinr, impregnated paper—Stone Paper Tube Co­
Tubing, paper base ph enolie—Cleveland Contalnrr Co. 
iiiins-rounttng dial—Helipot Corp.
TV broadcast, special equipment for—Radio Corp, of America 
TV breadeasting, scanner far—Philco Corp.
TV eameraa and equipment—General Precision Lab., Inc.
TV film chain—Allen B. DuMont Laba., Inc.
TV film chain—General Precision Lab., Ine 
TV film equipment—Berndt-Bach, Ine.
UHF-TV, waveguide tnslaltetkn tor—Prodelin Ine.
Vibrator»—P. R. Mallory A Co., Inc.
Voltmeters, electrustetie—Sensitive Research Instrument Corp.
Wire and cable—Chfntor Cable Corp.
Wire and cable—Pluib Plastics Corp.
Wire, resistance—Kanthal Corp.

Toroidal «oils—Com mu ni cation Accesa«rise Co.
Toroidal transformer»—Burnell A Co.
Towers, broadcast—Stainless, lac.
Towers, broadcasting—Blaw-Knox Co.
Transformers—Peerless Div^ Altec Lansing Corp. 
Transformers, custom built—Airdesign, Ine.
Transformers; filters; chokes " Audio Development Co. 
Tmnfornin, ly-bsrh—Heppner Mfg. Co. 
transformer, powsr supply—Triad Transformer Corp 
Transformers, precision—Thermadur Electrical Mfg. Co- 
1 ranviormers, pulao—Sprague Electric Co.
I ranetotora—Raytheon Mfg. Co.
Transistore, audio Radio Receptor Co., Ine.
Transmitter. AM broadcast—Continental Electronics Mfg. Co. 
Tripods; dnllias, portable—Houston Fearless Corp. 
Tabe, decade-eounter—Sylvania Electric Products Inc. 
Tube socket»—Cinch Manufacturing Corp. 
Tube sockets, molded—Methode Mfg. Corp.
Tubee for airborne equip»—Bendix Aviation Corp., Red Bank Div. 
Tabea, aluminised TV picture—Sylvania Electric Products Inc. 
Tubes, lamps, semiconductor»—Tung-Sol Electric Ine.
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OTTER
HUGIH CAPACITORSPlayback letton

if your product calls for plug-ins, your call should be for POTTER

WRITE FOR CATALOG 21 -F.

alternately

Fhis results high definition
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lelayed between zero and 0.19 usee 
at a 15-cycle rate, the entire field 
>f the picture may be effectively 

made up of twice as many samples.

'em such that

ELE-TECH & ELECTRONIC INDUSTRIES • May

ositive and negative halves of this 
gnal represent bits of picture in- 

ormation. This alternating rate is 
¡69 KC. Consequently, each head 
ecords 339,000 bits per second and 
mce there are ten heads the system 
s capable of recording 3,390,000 bits 
□er second, or video signal informa­
ion up to 1.60 MC.

It is not necessary to employ bias 
n this form of recording since the 
minimum signal amplitude remains 
ufficiently high to result in linear 
implitude response.

picture which appears to the eye to 
ontain detail well beyond that of

3.39 mc image. This is partly due 
o the fact that the sampling tech­
nique with its sharp edges results 
n a crispening effect since there 
an be no smear in this type of 
■ecording. Generally, no flicker is 
>bserved from employing this tech-

On playback each of the ten video 
heads is excited by a strong carrier 
frequency rate of 169 kc, amplitude 
modulated in accordance with the 
original video information. By 
means of a full wave rectifier, each 
signal is converted at the output of 
its pre-amplifier from 169 kc ac to 
de with a strong 339 kc component. 
This rate is used to control the 
sampling pulse generation and tim­
ing since it exists even at minimum 
signal levels. Thereby a 339 kc 
pulse of 0.15 usee is formed. By 
means of a delay line this sequen­
tially samples the rectified outputs 
of the various tracks by operating 
switches whose outputs are in 
parallel on a video bus. This video 
bus thereby receives a recreation of 
the original video signal. Such a 
ignal contains a strong switching 

component at the rate of 3.39 mc, 
but this gives a half tone character­
istic to the picture which is agree­
ably acceptable in the laboratory, 
although not directly suitable for 
TV broadcast transmission.

It has been pointed out that the 
sampling pulse is of 0.15 psec dura- 
ion but the highest sampling rate 

of the video signal is 0.34 psec. 
There is consequently a dead time 
of 0.19 usee between samples when 
no reading is taken. By shifting the 
time of sampling of the entire sys-

Everything you want and need in plug-in capacitors you get with POTTER. 
Here are quality components designed and built for longtime, dependable 
performance . . . and when field replacement eventually becomes neces­
sary, non-technical personnel can make the change easily, instantly, surely.

SPECIALISTS IN FIXED 

PAPER CAPACITORS

♦ easy field replacement

• rugged and dependable

♦ withstand 100 C temperature

♦ moisture and humidity proof

♦ vibration proof

♦ capacitors and special networks

1950 SHERIDAN ROAD

NORTH CHICAGO, ILL

ratter
COMPANY



measuring 
re-trace timeFLYBACKS designed to your exact specifications— 

built for EXTRA years of trouble-free performance.

FAST SERVICE
on your requirements: Heppner has

Sales

2 airplanes and 6 pilots in the 

and Engineering Departments.

SPECIALISTS IN ELECTRO - M A GN ETIC DEVICES
John J. Koppl*
60 E. 42nd St, New York 17, N. Y.

Jam«. C. Muggl.worth
506 Pichey Ave., W. Collingswood, N. J.
Ralph HaHey
R. R. 1. U. S. 27. Coldwater Rd., 
Ft. WayneB, Indiana
Irv. M Cochran. Co.
408 So. Alvarado St.. Los Angeles. Calif.

Representatives

HEPPNER
MANUFACTURING COMPANY

Round Laka, Illinois (50 Miles Northwest of Chicago) 
___ Phon.: 6-2161

VIDEO RECORDER (Cont.)
nique, but there are times on sharp 
edges when the 15-cycle rate be­
comes noticeable.

To be transmissible, the signal 
must have a high duty cycle. To 
achieve this we have constructed 
units which find application at the 
output of the video bus and which 
read only the peak value of succes­
sive samples. Thereby the picture 
is brought to an average energy 
level, the same as that of a custo­
mary signal. This “boxcarring”, or 
dot connecting device, when used 
with the 15-cycle shift results in 
a picture having a fairly indeter­
minate high frequency cut-off, lying 
between 1.69 and 3.39 mc.

Sound is recorded in one track 
by means of a high quality FM 
system. A carrier of 100 kc is modu­
lated through wide deviation from 
50 to 150 kc. On playback this re­
sults in better than 65 db signal-to- 
noise ratio measured below %% 
harmonic distortion.

The tape drive mechanism is 
shown in Fig. 3.

The machine occupies a floor area 
of 40 by 26 in. It operates the tape 
at 100 in./sec. It can accommodate 
reels of tape providing more than 
16 minutes of continuous recording. 
Thus, sufficient overlap time is al­
lowed for starting a second machine 
where half-hour programs are re­
broadcast.

Tape Operation
In operation, tape unwinds from 

the left spindle, past the capstan 
drive and head assembly to be taken 
up on the right hub. Rolls of tape 
are essentially self-supporting. No 
reels are required for half inch tape. 
For rewinding at high speed, a 
“tight winder” is employed. No 
equipment other than drive motors 
is concealed in the cabinet.

The VTR system employs stand­
ard brown oxide tape, slit into 
one-half inch width, rather than 
usual quarter-inch. This is an ace­
tate base tape coated with standard 
coercivity iron oxide. Economy of 
volume is promised by use of a 
thinner base stock known as “My­
lar,” a new DuPont plastic.

As of today, flicker is consider­
ably reduced, later jitter is non­
existent, the screen pattern has 
been rendered far more view worthy 
and ghosts are virtually suppressed. 
Ghosts will be suppressed and 
picture detail will be enhanced by 
resorting to a higher sampling rate, 
before our system is introduced in 
the TV broadcasting field.

To be in the future acceptable to 
television stations, the magnetic

TELE-TECH & ELECTRONIC INDUSTRIES • May 1954



video recorder must be capable of 
handling color signals with similar 

I fidelity. Construction of our first 
color recorder is in progress.

Since sight and sound signals are 
recorded side by side on one tape, 
a single cut with scissors edits 
both without disturbing synchron­
ization. Splicing is accomplished by 
use of the familiar pressure sensitive 
adhesive tape.

A logical objection to editing 
magnetic tracks—video or sound— 
is that the editor has no visual guide. 
The problem is not as formidable 
as it may appear. Workable tech­
niques for general cutting have been 
devised. We have often assembled 
material from various reels with 
complete success. However, an edit­
ing device will be provided. It will 
enable any single “frame” to be 
observed as a picture on the monitor 
tube for as long as the editor wishes, 
before determining his course of 
action. By this means, and by con­
tinuous reproduction of sound as­
sociated with the particular frame 
in view, editing will be rendered as 
simple as in editing film.

a I For a description of a different video recording
T system, see “Recording TV on Magnetic Tape,

2 Jan. 1954 TELE-TECH & ELECTRONIC INDUS-
J TRIES, page 81.

THEWITH

It’s easy 

to cut, 

shape or 

drill hard 

brittle 

materials

The **Airbra»l»e'* Unit can be 
operated manually or automati­
cally. It'» ideal for both labora­
tory and production line work.

INDUSTRIAL "AIRBRASJVt” PROCESS
Missile Connectors

(Continued from page 71) 
the point in which its travel arc is 
such that it swings free. After it 
clears the missile, the plug and sup­
porting arms, through spring-load­
ing, retract to an out-of-the-way 
position.

As in the other phases of missile 
connector development, the contract 
design is controlled by the applica­
tion. These have envolved two dis­
tinct groups: Group (A) includes 
contacts of the conventional “pin” 
and “socket” types. See Fig. 7 and 
8. Because of this mating action, it 
is relatively simple to provide co­
axial or heavy duty contacts as de­
sired. In general, Group (A) con­
tacts are restricted in their use to 
those connectors having the inter­
lock feature, or to those installa­
tions where ejection of the plug is 
instantaneous and in a direction 
parallel to the longitudinal axis of 
the contacts.

Group (B) contacts are adapted 
for use in either interlock or motion 
actuated installations which com­
prise a group of unusual, articulated 
butt-type contacts. The novel fea­
ture of this contact is that the en­
gaging end consists of a flat button, 
while the terminal end has a solder 

With this revolutionary new cutting 
technique, a tiny stream of finely 
graded abrasive particles traveling 
at ultra high speeds does the work. 
There’s no heat, no shock and no 
vibration. Consequently, the crystal­
line structure and other character­
istics of the material remain unaf­
fected. What’s more, the process is 
fast and accurate and can be readily 
controlled.
Shown above is one of the many ap­
plications on which the "Airbrasive” 
process has been successfully used. 
In this case, the problem was to drill 
contact depressions .030" in diam­
eter and .015" deep in a quartz disc. 
With the ’’Airbrasive” process, this 
was just another routine operation!

GET THE FACTS. BULLETIN 5307 has full in­
formation on where and how the ’’Airbrasive” 
process can be used. Send for your copy today.

INDUSTRIAL DIVISION
DENTAL MFG. CO» MR*. Dept. QB, 10 East 40th St.

—-------------------------------------- K8E----------NEW YORK 16, N. Y.

Western District Office • Times Building, long Beach, California

The "Airbrasive” process has solved 
many such ’’problem” jobs for elec­
tronics manufacturers — many of 
them considered impossible to do by 
conventional means. It has proved 
to be highly successful in cutting 
germanium and other hard, brittle 
materials—in "trimming” resistance 
elements on printed circuits—in re­
moving deposited surface coatings 
— and in shaping fragile crystals 
used in neutron difiraction work.
Perhaps you have a similar problem. 
Why not arrange for a demonstra­
tion at our New York or California 
office. Or — if you prefer — we’ll 
conduct tests on your samples and 
advise you as to the suitability of 
the process for your needs.
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MlNlATuito,J
YOUR EQUIPMENT?

SIMPLEST, MOST COMPACT

AMPERITE 
m RELAYS

MISSILE CONNECTORS (Cont.)
cup of conventional design.

In the plug there are rigidly af­
fixed pin type contacts terminating 
in conventional solder cups for at­
tachment of the conductors. Be­
tween the receptacle’s button con­
tact and the plug’s pin contact is a 
floating, spring-loaded, intermediate 
contact member that is retained in 
the plug portion. This contact mem­
ber provides sliding engagement to 
the pin contact, and pressure butt­
type engagement to the receptacles 
button. In addition, the terminal

STANDARD

ECONOMICAL, HERMETICALLY SEALED

Provide delays ranging from 2 to 120 seconds.
♦ Actuated by a heater, they operate on A.C.. D.C.. or 

Pulsating Current.

MINIATURE

• Hermetically sealed. Not affected by altitude, mois­
ture, or other climate changes.

• Circuits: SPST only — normally open or normally 
closed.

Amperite Thermostatic Delay Relays are compen­
sated for ambient temperature changes from —55° to 
-f-70°C. Heaters consume approximately 2 W. and may 
be operated continuously. The units are most compact, 
rugged, explosion-proof, long-lived, and — inexpensive!

TYPES: Standard Radio Octal, and 9-Pin Miniature.
PROBLEM? Send for Bulletin No. TR-B1

BALLAST-BBCULATOILS
♦ Amperite Regulators are designed to keep the 

current in a circuit automatically regulated at 
a definite value (for example, 0.5 amp).

• For currents of 60 ma. to 5 amps. Operates on A.C., D.C., 
Pulsating Current.

• Hermetically sealed, light, compact, and most inexpensive.
.00-

Maximum Wattage Dissipation: T6*/2L—5W. T9—10W.
Amperite Regulators are the simplest, most effective method 
for obtaining automatic regulation of current or voltage. Her­
metically tealed, they are not affected by changes in altitude, 
ambient temperature (—55° to H-90°C), or humidity. Rugged: 
no moving parts; changed as easily as a radio tube.

Write for 4-page Technical Bulletin No. AB-51

MPERITE CO. Inc., 561 Broadway, New York î 2, N. Y.
In Canada: Allas Radio Corp., Ltd., 560 Kmg St W., Toronto 2B

Fig. 6: Diagram illustrating skid type connector

Fig. 7: Spring-loading feature of GMC connector 

ends, being fixed, do not wear on 
the connecting conductors.

In the consideration generally of 
multi-contact electric connectors, 
the insulator and its contacts are 
considered the “heart” of the fitting 
and therefore rank at the top in im­
portance in connectors having shells 
or some type of housing, the insu­
lator (insert) is not visible and can 
only be inspected by disengagement 
or disassembly. Even disassembled, 
the condition of the insulator’s con­
tacts is not visible unless the con­
tacts are removed from the insula­
tor. Hence, the quality construction 
of both contact and insulator must 
be of the best and suited to the ap­
plication in order to deliver satis­
factory performance.

The vital circuits of the missile, 
therefore require the precision 
manufacture only obtainable with 
machined contacts to narrow toler­
ances. Some missile connectors con-
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To the

Physics
Graduate

with experience in

Radar
Electronics

Here’s a new kind of career

Hughes

Culver City, Log Angeles County, Calif

1954

500-contact 
pipe organ

disconnect made for a 
disconnect.

Research 
and 
Development 
Laboratories

Assurance is required 
that the relocation of 
the applicant will not 
cause disruption of an 
urgent military project.

Hughes Field Engineer 
G. R. Chambers in­
structs a g’Oup ot Aif 
Force technicians m 
the operation and the 
maintenance of Hughes 
equipment.

Hughes Research and 
De eel op tn e n t La bo ra tori es 

are engaged in a con­
t inu i n g progra m for 

design and manufacture 
of ad va n ced ra da r 

fi re co ntrol syste ms 
in military all-weather 

fighters and inti rceptors.

ELECTRONIC INDUSTRIES • May

THE greatest advancements 
in electronics are being made 
in this sphere because of mili­
tary emphasis. Men now under 
35 years of age will find this 
activity can fit them for future 
application of highly advanced 
electronic equipment.
YOU will serve as technical 
advisor in the field to compa­
nies and government agencies 
using Hughes equipment.
TO broaden your field of 
experience in radar and elec­
tronics you will receive addi­

tional training at full pay 
in the Hughes Labo­
ratories to become 

thoroughly familiar with 
Hughes radar and fire control 
equipment.
after training you will be 
the Hughes representative at 
a company where our equip­
ment is installed: or you will 
advise in the operation of 
Hughes equipment at a mili­
tary base. (Overseas assign­
ments, single
men only.) A

tain the greatest variety of known 
contact types.

For the most part the materials 
and finishes used in missile connec­
tor construction are those used in 
the more conventional lines. Hous­
ings are usually aluminum alloy and 
may be furnished in any of the con­
ventional finishes. Standard contacts 
are brass or copper with a silver- 
plated, or gold plated finish. Con­
tacts are also available in thermo­
couple materials. For insulators, 
plastic laminates are preferable be­
cause of their high strength charac­
teristics and ease of fabrication.

The “umbilical circuitry” missile 
connector is by far the most com­
plicated and inter-related type of 
connector built to date. Generally, 
it is larger and heavier than con­
ventional connectors, although a 
few external power connectors have 
attained considerable size and

weight. In components, the missile 
connector may include the following 
unusual combination of parts: (a) 
standard coaxial and spring-loaded, 
butt-type contacts, (b) mechanical 
launching engagement and release 
mechanism, (c) solenoid release 
mechanisms, (d) lanyard release 
safety devices, (e) special high cur­
rent contacts and (f) auxiliary con­
nectors, above all, it is a remote 
controlled connector whose applica­
tion may find other uses requiring 
this new disconnect principle.

The spring-loaded and butt-types 
contact is by far the most interest­
ing of new contact designs. The 
same general butt-type contact is 
used in the Signal Corps U-79/U 
(BG). The design overcomes the 
extraction force problem and also 
makes possible the inclusion of 
large numbers of contact in a single 
connector, exemplified by a special

Fig. 8: Cut uway view of early GMC type multi' 
contact connector designed for missile use 
6 number of contacts have been wired.



Humidity

Fig. 8: Equivalent circuit for time analysis

Dept

132

Cornell-Dubilier Electric Corp 
South Plainfield, New Jersey.

There are more C-D capacitors in use 
today than any other make
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trolled. The limitation being that 
large values of C should not be used 
with very small values of R since 
this may cause excessive dissipation 
by maintaining high peak currents 
for too long a time. The waveform 
in Fig. 7 has a period of 1 milli­
second and was obtained with Rs = 
IK, C = 0.1 pf. The rise and fall 
times are comparable with those 
obtained in other transistor relaxa­
tion oscillators and vary from 0.1 
to 0.4 usee for the rise time with 
W. E. 1698 and 1768 transistors, and 
roughly twice this figure for the fall 
time.

One of the principal advantages 
of this circuit is the reduction of 
both the peak and average currents 
compared with those obtained in 
the classical circuit. In this case 
the peak emitter current can be held 
at any desired value beyond the val­
ley point by proper choice of Rs (see

C-D’s new
BUDROC* tubular

This is the steatite-cased capacitor 
rated "tops" by set manufacturers. An 
ideal unit for critical industrial users, 
experimenters and researchers.

Unequalled for its ability to resist 
humidity.

You can't pick a better capacitor for 
hi-fidelity and hi-frequency applications.

Available in all popular capacity and 
voltage ranges. Engineering samples 
gladly sent for your inspection. And don't 
forget our special Technical Advisory 
Service for your particular capacitor 
problems. Bulletin NB-154,on request.

Relaxation Oscillators
(Continued from page 79)

are different for the two cases. By 
making EPe and Re small, it is pos­
sible to obtain a symmetrical wave­
form or even to go beyond. To 
summarize, the cut-off time is a 
function of the time constant (Rs 
Re)C and voltage Eee, whereas the 
time spent in saturation depends 
upon time constant RSC and voltage 
Ecc. This is not exact since the 
transistor characteristic, naturally, 
enters into the analysis.

The amplitude of the output volt­
age is comparable with that obtain­
able from the basic circuit and in 
practical circuits may approach the 
collector supply voltage. However, 
the waveform has a flat top unlike 
the sloping top of Fig 2 and so the 
useable amplitude for most applica­
tions is considerably greater.

The top of the waveform for Rs = 
2K is generally flat within 10% for 
W. E. 1698 and 1768 transistors. By 
trimming R8 it is possible to make 
the top absolutely flat or even give 
it a positive slope. A typical wave­
form is shown in Fig. 7.

The pulse width is determined 
largely by the product R.C and it 
is essential that the ratio be con-

CORNELL 
DUBILIER



Career-chance
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Coupon below is jor your convenience.

field of engineering

street address

city and state
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In addition to outstanding career opportunities, the Missile Systems Division offers you excellent 
salaries commensurate with your experience, generous travel and moving allowances, an unusually 
wide range of employee benefits and a chance for you and your family to enjoy life in Southern 
California.
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Lockheed has openings for

I. Synchronization and timing circuits
I. Memory circuits (tubes, magnetic drums, 

delay lines, etc).
K. High voltage power supply and CRT 

display circuits
L. Analogue computers

M. Video pulse, delay, gating, range and 
range rate tracking circuits

A. Guidance systems analysis
B. Microwave antennas
C. Radome design
D. Microwave transmitters
E. Advanced packaging techniques
F. Waveguide components
G. Component specification
H. IF receivers and FM discriminator circuits

circuit and curve of Fig. 3b).
While the discussion up to now 

has been directed at free running 
oscillators, these circuits are equal­
ly adaptable to mono-stable or 
triggered operation by proper choice 
of emitter bias. Synchronization 
pulses may be injected either at the 
base or emitter depending on the 
polarity of the pulse voltage. This is 
often a distinct advantage over the 
circuit of Fig. 1 which can only be 
triggered at the base, the emitter be­
ing effectively bypassed by the 
capacitor.

Finally, the reliability is increased 
by controlling the slope of the sat­
uration region of the N-curve with 
stable elements external to the 
transistor. This can be used in con­
junction with other, more direct, 
schemes of stabilization to obtain 
even better uniformity.

A comparison between this circuit 
and the basic one is shown in Table 
I as a function of transistor char­
acteristics. The particular batch of 
transistors used in the test had con­
siderably poorer uniformity than is 
usually encountered, but helps to 
demonstrate the improvement in 
uniformity obtainable.

Fig. 10: (a| Circuit for generating high 
amplitude rectangular pulses (bl Transformed 
circuit with signal ground moved to collector

A variation in this circuit is shown 
in Fig. 9 where a finite Rc is inserted 
and the RSC network is positioned 
between emitter and collector. Much 
of what has been said concerning 
emitter loading also applies to this 
circuit. The principal difference is 
that Rc is now finite. Performance 
of this circuit is similar to the pre­
vious one, but two separate outputs 
may be taken; one from the base 
and the other from the collector. 
The waveshapes are practically

♦ Senior Electronic Engineers with experience in the development, packaging, and specification of 
small, rugged components including resistors, capacitors and all types of magnetic parts.
• Senior Servomechanisms Engineers with circuit, auto-

1 per if nee preferred»

• o' 1 • .......... • ■ •
' ' ' ' '' j

‘
desirable
• Senior Elect onir Engineers " p.* op^pr* j^d I *'
analysis experience in one or more of the following fields: er JH8BBNHHBI

L.R. Osgood Dept.TT-M-5
LOCKHEED MISSILE SYSTEMS DIVISION
7701 Woodley Avenue, Van Nuys, California
Dear Sir: Please send me information on the Missile Systems Division.

Recently formed from other Lockheed engineering organizations, the Missile Systems 
Division has a few openings for highly-qualified engineers in various phases of electronics.
The Division’s expansion program — along with the type of work involved in its contracts — 
makes these openings outstanding opportunities for achievement. Engineers who qualify 
have probably worked on missile, radar-computer, counter-measure, IFF, AMTI or similar 
projects.

Fig. 9: Circuit with finite value for R



and opposite but if R, large
ten

sio

installations F1V
con-

to date have been made

Fig. 11: Typical waveform with 1 |isec markers

especially highpeak current
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during saturation. This

Writ* for complote, 
MW catalog just 
off the proa 
Mglaialng in detail 
PROMUN's leadership 
In Waveguide and 
associated system 
facilities.

compared with the other circuit 
parameters as is generally the case, 
nearly all of the emitter current 
must flow through Rc and of course 
through Rb.

The flat-topped waveform is not 
theoretically realized in this circuit 
since alpha is not necessarily unity
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PRODELIN HAS SUPPLIED WAVEGUIDE 
TO ALL OF THESE STATIONS

sequence of Rc being finite, but 
practically, the slope can be re­
duced to 10% or less of the total 
amplitude.

The final circuit to be discussed is 
useful for generating short, high 
amplitude, rectangular pulses. The 
circuit diagram is shown in one 
form in Fig. 10a? Quite arbitrarily, 
ground has been chosen to be at 
the base. By a simple transforma­
tion, which consists primarily of 
moving the signal ground to the 
collector, the circuit of Fig. 10b is 
obtained. This is similar to the cir­
cuit of Fig. 3 with two main differ­
ences; first Rs has been eliminated 
and second Re is returned to the 
base instead of to ground. This 
circuit now combines the features 
of the basic circuit (Fig. 1) in that

with zero collector load since this 
forces the saturation segment of 
the N-curve to have a very small 
slope and pulls point d, Fig. lb far 
out to the right. In order to prevent 
failure of the transistor due to ex­
cessive current, it has been pain­
fully determined that the maximum

CO1
use
mc

R is omitted, with those of the 
modified circuit (Fig. 3) where R, 
is omitted and output is taken from 
the base. Analysis of this circuit 
follows the ones described earlier 
and need not be repeated. The 
omission of Rs results in rather nar­
row pulses (order of a microsecond) 
but with high peak currents. The

KACY — St. Louis, Mo. 
KETX — Tyler, Tex. 
KNUZ — Houston, Tex. 
KSTM — St. Louis, Mo. 
WEED — Reading, Penna. 
WGLV — Easton, Penno, 
WHUM—Reading, Penno. 
WJHP — Jacksonville, Flo 
WROW—Albany, N. Y 
WTVU — Scranton, Penne.

RELAXATION OSCILLATORS (Cont.)
identical except for opposite polarity 
and their relative amplitudes may be 
adjusted by proper choice of Rc and 
Rh. It is not immediately obvious 
that the waveforms should be equal

In Waveguide, 
PRODELIN is

Manufacturers of Antennas. Transmission Lines and Associated System Facilities

preeminent...
with all 
products 
field-proven... 
conserve power 
in UHF-TV. Call 
on PRODELIN 
to assist you 
in all phases 
of this 
important new 
development.



afe capacity for the 1768 and 1698 
ransistors is no more than 0.01 uf. 
The maximum pulse amplitude that 
was obtainable using a 45-volt 
upply was 30-40 volts depending 
n the transistor. This is pushing 
o the limit and should not be at- 
empted without an adequate supply 
>f transistors. At lower voltages or 
vith larger values of Rc the circuit 
s quite safe, however. Either ver­

sion of Fig. 10 may be used accord- 
ng to the polarity desired. "With the 
positive side of Ecc grounded, posi- 
ive pulses are obtained in Fig. 10a, 
negative in Fig. 10b.

Returning Re to the base in Fig. 
0b. results in better stability and 

.vas first discussed by Anderson? 
Bias is obtained from the collector 
urrent flowing through Re. Most of 

the transistors used in this circuit 
»perated as monostable oscillators 
with R,. greater than about 20 K. If 
a stable operation is desired, an ad­
ditional positive bias may be shunted 
from emitter to ground.

Triggering or synchronization is 
applied to the emitter or base ac- 
-•ording to which version is being 
used and the sensitivity of the 
mono-stable circuit is dependent on 
the bias.

Fig. 11 is a typical waveform 
showing a 30-volt pulse. The mark­
ers are spaced at 1 iisec intervals.

The author wishes to thank the 
following members of the Transis­
tor Group for their cooperation: 
E. W. Burke, E. Gaynor, A. Z. Gut- 
terman, and H. J. Tate.
1 A. E.
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Electronic Thermostat
(Continued from page 82)

bridge and also supplies synchroniz- 
ng voltage to a twin-diode synchro- 
ous detector. When the actual tem- 
erature at the sensing element de­
lates from the control temperature, 
he resulting bridge error signal is 
mplified and applied to the center 
g of the synchronous detector. The 

esulting current in the center leg is 
etermined by the amplitude and 
base of the error voltage, being 
■ro when the error voltage is zero. 
Also applied to the detector, in se- 

ies with the error voltage, is a volt- 
ge from a sawtooth oscillator. The 
•‘suit is that the output of the de­
btor consists of a sawtooth voltage 
Hat operates about a reference level

Forging Stronger Links 
in Microwave Relay

Microwave transmission is only as de­
pendable as each of its relay links. If 
one repeater station cannot operate, 
messages do not get through.

To assure electric power for trans­
mission, hundreds of microwave relay 
stations across the country are 
equipped with Onan Standby Electric 
Plants. When central station power is 
interrupted, the Onan plant starts 
automatically, supplies power for as 
long as the emergency lasts, then 
stops automatically. Controls are 
available to provide a time interval 
between power interruption and start­
ing.

Onan Standby Electric Plants have 
been proved indispensable in installa­
tions serving oil and gas pipelines, 
utilities, railroads, TV networks, po­
lice and other government law en­
forcement departments.

If you have a problem in standby 
power for microwave radio, or any 
application, write our sales engineers. 
Onan Standby Electric Plants range 
from 1,000 to 50,000 watts.

New SON
5,000 watts A.C. 

Air-cooled
Gasoline Powered

• COMPACT Take less than o". c bit 
yard of space. Eosier to install. Con­
nection box provided for quick hook-up.

• UNI-DUCT COOLING Cooling air is 
drawn by vacuum through generator 
and over engine. All heated air it ex­
pelled through one small vent which 
also discharges engine exhaust. Quiet 
operating. No liquid coolants to freeze 
er leak.

• BUILT FOR HEAVY DUTY Smooth­
running, twin-cylinder, horizontally- 
opposed, 4-cycle air-cooled engines 
deliver rated horsepower ot moderate 
speed. Unusually large bearing sur­
faces for long life.

• DE LUXE EQUIPMENT Nothing extra 
to buy. Impulse-coupled, high-tension 
magneto, radio shielded. Oil-bath oir 
cleaner, fuel filter, oil pressure gauge, 
fuel tank, muffler and exhaust tubing. 
All heated and moving parts safely 
enclosed.

A size and model for every standby application!

3,500 watts A.C.
2-cyl. air-cooled

10,000 watts A.C.
2-cyl., air-cooled

10 to 35 KW A.C.
Water-cooled

W. ONAN & SONS INC.
7889 University Ave. S. E. • Minneapolis 14, Minnesota
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ELECTRONIC THERMOSTAT (Cont.)
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1. Journal de Physique (3rd Series) 6, 479-483 
1897; J. Am. Chem. Soc. 42, 60-68, 1920.

turn actuates

which varies with the error volt­
age. This detector output is appliec 
to a Schmitt trigger circuit, whicl

position high- 
ow impedance

Remote Control — Complete recording and 
playback control from one or many locations.

microphones. Mounts in portable case 
M80 and amplifier.
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crophones. Mounts on same standard panel 
as Throwover Switch and Voice-Operated

Since the controller is of the time­
proportioning type, its time of re­
sponse to a temperature change is 
slightly longer than that of other 
types of controllers. Also, if the to­
tal power is switched in the control 
of processes having small thermal 
capacities and short thermal time 
lags, the temperature may cycle 
about the control point. In such cases 
the magnitude of the cycling car 
easily be minimized by supplying a 
portion of the required power con­
tinuously and switching only the 
power needed to compensate for am

switches the power applied to th- 
control heater.

With this arrangement the saw 
tooth voltage applied to the detecto 
can be adjusted so that, when th- 
temperature deviation and thus th* 
error voltage are zero, the contro 
relay applies power to the heate 
50% of the time. Any temperatun 
deviation from the control, poin 
then alters the proportion of the 
“duty cycle” during which power r 
applied to the heater; this propor­
tion varies above or below 50% de­
pending on the magnitude and di­
rection of the temperature devia­
tion Large temperature deviations 
beyond the proportional control 
range for which the instrument is 
set, result in the heater power being 
either on or off continuously—de­
pending on the direction of the de­
viation—until the temperature is 
again brought within the propor­
tional range. The duty cycle, de­
termined by the frequency of the 
sawtooth oscillator, is designed to b> 
adjustable over a range of about 5 
to 15 seconds to meet the needs of 
any particular controlled process.

process.
This thermostat has been used 

successfully to control a number oi 
processes at NBS, and experience 
shows that its sensitivity, stability 
and flexibility make it valuable foi 
many laboratory applications requir­
ing precision temperature regula­
tion. In a typical NBS application the 
thermostat has for many month, 
held standard electric cells, im­
mersed in an oil bath, to a controllec 
temperature of 28° C within "0.001

ONLY MAGNECORD SUPPLIES A 
COMPLETE LINE OF ACCESSORIES

NEW Microphone Mixer 
level, low-noise mi

Throwover Switch — Continuous recording 
or playback with one amplifier and two 
tape transports. Exclusive with Magnecord.

mi
COI 
vic

New proof of Magnecord’s accepted 
leadership, the new M80 is the finest 
production tape recorder ever built. It

Vo ce-Operated Relay — Starts and stops 
recorder automatically — voice-controlled. 
Sensitivity and ‘ hold time” adjustments.

operate and maintain than any com­
parable recorder, y et superior in every 
performance specification.

225 WEST OHIO STREET, Dept TT-5 
/ r~YCi .

CHICAGO 10, ILLINOIS
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PERSONAL

Harold W. McCrae has been named 
manager of the development engineer­
ing department of the Communication 
Products Division of the Allen B. Du­
Mont Laboratories, Clifton, N. J. In his 
new post, Mr. McCrae will be directly 
responsible for the engineering develop­
ment of all electronic communication 
products made by the division. He first 
joined the Du Mont organization in 
1951 and has been project head in 
charge of the company’s bright-screen 
radar program.

Edward J. Davenport, for eight years
Precision 

INSTRUMENT 
SWITCHES

E. J. Davenport H W McCrae STOCK MODELS FOR YOUR JOB
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with National Union Radio Corp., has 
joined Chromatic Television Labs., New 
York, N. Y. following a survey of the 
tube possibilities in the color TV field. 
He has been in the electronics and TV 
engineering field about 15 years.

R G. Frederick was recently pro­
moted to the position of assistant sales 
manager of commercial sales for The 
Gudeman Company, Chicago, Ill., man­
ufacturers of capacitors, and other elec­
tronic components. Wasyl Zaricki was 
promoted from field engineer to assist­
ant sales manager in charge of applica­
tion engineering at the same time.

Dr. Dean E. Wooldridge and Dr. 
Simon Ramo, of Los Angeles, Cali­
fornia, president and vice-president of 
the Ramo-Wooldridge Corporation, re­
spectively, were recently elected to the 
board of directors of Thompson Prod­
ucts, Inc., Cleveland, Ohio. Drs. Wool­
dridge and Ramo resigned managerial 
positions with Hughes Aircraft Co. last 
year and organized the Ramo-Wool- 

I ridge corporation to specialize in ad- 
anced system developments in guided 
nissiles, radar, computers, electronic 
ontrols and automatic intelligence de­

vices.

There’s nothing like stock models of 
Shallcross Instrument Switches for cutting 
equipment cost and design problems. For 
over 20 years Shallcross has made scores 
of basic switch types with countless vari­
ations for practically every electric-elec­
tronic application. Single or multi-deck 
types having up to 60 non-shorting positions 
are regularly produced. Contact resistance 
less than 0.001 ohm is a feature of many 
types. Several unique switches—usually 
"Special items’’ w ith other manufacturers— 
can quickly be supplied by Shallcross from 
stock. For a fast solution to any prob­
lem involving rotary switches, write to 
SHALLCROSS MANUFACTURING CO., 
518 Pusey Avenue, Collingdale, Pa.

79-483

Edward S. Miller, for six years chief 
ngineer in charge of high fidelity prod­

uct development at The Radio Crafts­
men Incorporated, Chicago, Ill., has 
»een made vice-president. John Nar- 
race, recently in charge of TV design 
for the corporation, has been promoted 
to chief engineer.

Shallcross
1954 TELE-TECH & ELECTRONIC INDUSTRIES • May 1954 137
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AND it might well be yours! For if you 
are now buying the components for servo systems from 
several manufacturers, you are probably wasting time, labor, 
machinery, and material, modifying the various units for 
better coordination. And you still end up with only the 
inferior performance that such a hodge-podge delivers.

Transicoil experience proves that you can save the time 
and trouble of secondary operations and end up with a 
better system by merely using assemblies made up of matched 
Transicoil components. The units comprising these assem­
blies are designed and constructed to work with each other 
for optimum efficiency, top performance, and actually cost 
less when assembled than the total purchase price of indi­
vidual components acquired from several sources.

If you are now purchasing servo components from several 
manufacturers, a serious talk with Transicoil will pay you 
dividends in lower costs and a better system. But if you 
require only one component, you can be sure of optimum 
performance from the Transicoil units you specify.

Pressure Microphones 
(Continued from page 86)

the demagnetization curve
The leakage factor, F, is often ver 

large. An estimate of 4 to 6 i 
reasonable for the type of structur* 
under consideration. For optimun 
use of alnico V magnets the operat 
ing point should be such that B an> 
H are 9800 gauss and 460 oersted 
respectively. Assuming a diaphragn 
plate thickness of 1/16 in. and < 
voice coil diameter of 1/4 in., thi 
approximate dimensions of the al­
nico V magnet are 5/8 in. diametei 
and 17/32 in. long.

Diaphragm and Voice Coil

The design of diaphragm and 
voice coil is influenced considerably 
by the desired dimensions of the 
final product in view of appearance 
and acoustical considerations. A 
microphone diameter of 1 inch meets 
the modern trend toward slender 
unobtrusive microphones. The dif­
fraction effect of the baffle will help 
to add to the response by increasing 
the pressure on the front of the 
diaphragm in the range of 5,000 cps 
to 10,000 cps. With the overall micro­
phone diameter of 1 in., the dia­
phragm diameter will be somewhat 
smaller.

The most widely used diaphragm 
at the present time is the domed 
type with tangential ribs which give 
added compliance while maintaining 
a piston-like action over a wide fre­
quency range. The diaphragm ma­
terial should be rugged when used 
in thin cross sections in order to be 
very compliant and yet sufficiently 
stiff to avoid break-up at high fre­
quencies.
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CORPORATION 107 GRAND STREET
NEW YORK 13, N.Y.

Plug-In 
Assemblies

Servo 
Amplifiers

Miniature Motor and Gear Motor. Generator, and 
Control Motors Tram Assemblies Gear Tram 

Combinations

The diaphragm and voice coil as­
sembly should have a free resonance 
of about 300 cps to be most effective 
in reproducing the low frequencies 
and maintain a smooth high fre­
quency response. If the resonance 
is placed lower in the spectrun 
mechanical pickup becomes objec­
tionable. If the resonance is at a 
higher frequency the low frequency 
response will be adversely affected

The voice coil should be verv 
light and yet strong. Sufficient 
length of voice coil is desired to in­
sure that the voice coil extends thru 
the air gap. A self supported voice 
coil of No. 38 aluminum wire has 
proved to be satisfactory in many 
instances. The voice coil must be 
rigidly secured to the diaphragm.

TELE-TECH A ELECTRONIC INDUSTRIES « May 1954



KLEI N S
felt resistance (M Fig. 4)

ice

NEW SMALL PATTERNS
YOUR PRODUCTION

CPS

You just can’t beat Klein pliers for

,ive

rre

patterns

sound

n¡s
cm.

1391994

307-5%L •« tramai/ 
slim long nose plier

209-5L compact 
oblique cutting plier

leaf spring.

704-AL transverso 
end cutting plier

new compact patterns

smooth, easy operatio

cu. cm., 
velocity 
cm./sec,

TELE-TECH A ELECTRONIC INDUSTRIES • Moy

Write for your free 
copy of the Klein 
Pocket Tool Guide. 
Contains informa­
tion on all types of 
K lein Quality Piters.

317-5L chain 
nose plier 
Ark to see the 
comp/efe new Un*.

specially designed for intricate wiring 
and cutting in confined space. Avail­
able with or without a flexible steel

A common cause of high frequency 
roll-off is a compliant bond between 
the voice coil and diaphragm.

Curve #1 of Fig. 3 shows the 
response of the system and indicates 
the reason why the microphone is 
not useable in its present state. A 
review of Eqs. (3) and (4) shows 
that for a uniform response the 
velocity must be constant as a func­
tion of frequency. The addition of

of the diaphragm area.
The acoustical inertance of 

ube in Fig. 4 in grams/cm4 is:
M = 4 I p/3R* 

where I = length of tube in

aany 
t be
agm.

By using Eq. 9 the length of the 
tube required, in cm., for a reso­
nance at a given frequency is ex­
pressed as:

verj 
ñent 
> in- 
thru 
zoice

mc< 
run 
jec- 
ït a 
mey

mce 
tive 
cie>

density of air in grams per 
cu. cm.,
radius of the tube in cm.

ASK YOUR SUPPLIER 
foreign Distributor: 

International Standard 
Electric Corp , 

New York

will cause a portion of Curve #1 to 
become fairly flat, resulting in Curve 
-2. Note that the resistance is not 
so effective at the high frequency 
end, and that the voice coil velocity 
tends to follow the undamped curve. 
This condition is a result of the re­
sistance being decoupled from the 
diaphragm by the cavity between 
the diaphragm and the felt. The 
amount of resistance used deter­
mines the width of the portion of 
the curve which becomes flat. It de­
termines also the amount by which 
the output level is reduced.

In order to improve the low fre­
quency portion of Curve #2 of Fig­
ure 3, a cavity with a tube connect­
ing to the outside atmosphere can 
be coupled to the back side of the 
diaphragm as shown in Fig. 4.

Observe the equivalent electrical 
circuit of Fig. 4. The cavity stiffness 
is effectively in series with the dia­
phragm stiffness at low frequencies. 
Therefore, the effective stiffness of 
the cavity should be reasonably 
close in value to the stiffness of the 
diaphragm.

The effect of a closed cavity on a 
diaphragm system can be calculated 
from the following expression,

C = V/p c« S? (8) 
where C = effective compliance 

of the cavity in cm./dyne, 
V = volume of the cavity in 

cu. cm.,
p = density of air in grams per

dependability whatever your pro­
duction job. That’s because Kleins 
are quality made of finest tool steel, 
precision fitted—individually tested. 
Handles fit the hand to perfection­
knives shear through toughest wire 
with ease.

Sd — effective area of the dia­
phragm in sq. cm.

Note in Eq. (8) that to produce 
a given compliance the required 
volume is proportional to the square

And now the Klein plier selection is 
bigger than ever—in standard size

Mathias KLEIN, & Sons



PRESSURE MICROPHONES (Coni.)

of 40-60 cps and results in the

the NEW
MECHANICAL

FORD INSTRUMENT
COMPANY

diameter

FORD INSTRUMENT COMPANY

140

tube and back cavity 
is usually placed in the

Note from Eq. (12) as plotted in 
Fig. 7, that the sound pressure may 
reach a value of about three times 
the free field pressure under the 
correct conditions. From this we see 
that the microphone output will be

Operates in working circle of 1 000
Lost motion does not exceed 12 mir
High sensitivity
Stainless steel throughout; resistance to wear and corrosion 
Uses Zerol bevel gears.
Weight, with typical end gears, is less than one ounce

31-10 THOMSON AVENUE 
LONG ISLAND CITY, N. Y.

The addition of this resonance has 
changed the response shown in Fig. 
5 to that shown in Fig. 6. The micro­
phone response is now satisfactory 
to about 6000 cps.

An outside microphone diameter 
of 1 in. was previously chosen. The 
rise in sound pressure on the front 
of the microphone due to diffraction 
effect may be calculated from the 
equation,

|P0| = |P| (5-4 cos kr)v2 (12;
where P = free space sound pres 

sure in dynes/sq. cm.,

TELE-TECH A ELECTRONIC INDUSTRIES • May 1954

VISIT OUR BOOTH NO. 533 
AT THE DAYTON IRE SHOW.

The Vg" differential is the latest and smallest addition to 
the Ford Instrument line of single spider gear differentials. 
Engineered to highest military and commercial standards, 
this highly reliable unit provides extreme accuracy in addi­
tive and subtractive operations, while functioning with 
minimum friction and backlash.

WRITE FOR 
FULL DETAILS
Fully illustrated dot.’ 
sheet gives perform­
ance curves and char­
acteristics. Please ad­
dress Dept. TT.

of Fig. 5.
From consideration of the equiva­

lent electrical circuit of Fig. 4, the 
response below the tube and cavity 
resonance falls at a rate of 12 db 
rather than the previous 6 db per 
octave. Thus it is seen that the low 
frequency response at and slightly 
below resonance has been improved 
by sacrificing the bass response well 
below the resonance point.

The low frequency and mid range 
response of this microphone now 
appears very useable. The fre­
quency response in the range of 
3000 to 5000 cps can be improved by 
arranging a resonance between the 
compliance of the air volume be­
tween the diaphragm and felt and 
the mass of the diaphragm system. 
The volume of the cavity in cu. cm. 
can be found from,

reso- 
rangt 
curvi

The 
nance

I = 3c2 R2/16V tt2 f2 (IO; 
where c = velocity of sound ir 

cm./sec,
R = radius of the tube in cm.
V = volume of cavity in cu 

cm,.
f = frequency in CPS.

X = wavelength in cm., 
r = radius of the microphone 
cm.

8 DIFFERENTIAL 
from

V = p c2S2/o>m (11) 
where p = density of air in grams 

per cu. cm., 
c = velocity of sound in cm./ 

sec.,
S = area of diaphragm in sq. cm. 
co = 2 n f, 
f = frequency in cps, 
m = mass of the diaphragm sys­

tem in grams.

ILSCO 7 SIZES

1000 MCM

CAN NEUTRAL
6 SIZES

500 MCM100 & 200 AMPS

6 SIZES

600 MCM

MU 3 SIZESTERMINAL BLOCKS

500 MCM

WRITE FOR BO-PAGE CATALOG

ILSCO OHIOMARIEMONT AVE

FUSE CLIPS

5LU 11 SIZES

MANY SIZES AND TYPES
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Broadcast Accessories

Other G-E Accessories Include

CITY STATE

ELECTRICGENERAL

íes

see

1954

Extrem» flexibility 
Fast quiet switching

may be used

others
Provision for spot or remote 

control
Strapwiring eliminated 
Excellent HF characteristics 
Palladium contacts
Reduced cost
Compact design, small size 
Low operating power^-2.5 watts 
Simple “package” Installation
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TYPE FA40-A LINE-TO-LINE TRANSFORMER.
Freq, range—in excess of 50 to 15,000 cycles. 
Max. operating level— + 30 DBM at 50 
cycles. Insertion loss—less than 0.75 DB. May 
be connected for 150 600 to 150 600 ohms.

Dual Line Equalizer Panel—$62.50
Equalizer Unit-$21.00
Sound Effects Filter Panel—$290.00

raised considerably in the region of 
10,000 cps. Thus the frequency re­
sponse range has been extended 
considerably merely by the choice 
of a physical dimension.

A further extension of the high 
frequency response may be gained 
by the addition of a Helmholtz res­
onator in front of the diaphragm. 
The Helmholtz resonator will change 
the microphone construction and its 
equivalent electrical circuit to that 
shown in Fig. 8.

The two additional reactive ele­
ments can be designed to resonate 
near 14,000 cps and complete the 
acoustical structure. Other par­
ameters can be brought into the 
picture to influence the microphone 
response. One simple addition which

TYPE FA-41-A BRIDGING-TO-LINE TRANS­
FORMER. Freq, range in excess of 50 to 15,000 
cycles. Max. operating level— +15 DBM 
at 50 cycles. Bridging loss—15 DB. May be 
connected for 5000, 20,000 to 150 600 ohms.

CENTER TARS MAY BE GROUNDED AS DESIRED r *

hole in the pole piece of the mag­
netic structure to add an additional 
resonance. This particular type of 
resonance is very helpful in filling 
in a dip in the response curve. For 
physical reasons the resonance must 
be placed at the high frequency end 
of the spectrum. Electrical filters 
may also be used to control the 
response of the microphone system.

The response of the final product 
is shown as curve #1 of Fig. 10. 
Curve #2 indicates how much the 
previously discussed microphone 
level would have to be damped to 
achieve an equal high frequency re­
sponse range if no resonances were 
used. Thus, one of the benefits 
of the additional resonances is to 
allow the general microphone level 
to be somewhat higher without sac­
rificing the bandwidth.

The addition of a matching trans­
former to couple the voice coil to 
the desired impedance will complete 
the unit. The choice of transformer 
core material is quite wide, depend­
ing on how large the transformer 
can be. For small transformers, ma­
terials such as hi-mu 80, mu-metal 
or permalloy are the most useful. 
The transformer laminations chosen 
should be as thin as practical, and 
should be of such shape as to tend 
toward a closed magnetic circuit. 
Once a choice of core material size 
and shape has been made, the vol­
ume of the transformer windings is 
determined. The number of turns on 
the primary of the transformer must 
be such as to have an inductance of 
approximately twice the de resist­
ance of the voice coil at the lowest 
frequency which will be reproduced. 
This is a rule of thumb which may 
be modified for particular instances.

For a 3 db down point at a given 
frequency, the inductance in henries 
of the primary should be,

FA-14-A 
FA14B 
FA-18-A

SAVE 
30%

General Electric Company, Section X4B54 
Electronics Pork, Syracuse, New York

Please send complete information an G-E Broad 
cost Accessories

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

ADDRESS...................................... .................

Was $24°°

Now$l620
Limited Supply

ossbai

MASTER 
MONITOR 

AUDIO 4

COMPUTERS • TELEMETERING 
TELEPHONY • DELAY LINES 
ETC

CONTROL AND 
SWITCHING O‘ 
VIDEO CIRCUITS 
Also

Was >22°° V "

Now$l880
Limited Supply

• Life-tested to 100 million 
operations

JAMES CUNNINGHAM, SON & CO., INC.



PRESSURE MICROPHONES (Cont.)

EXCELLENT DELIVERY
Custom-Built Electronic Transformers

♦ Both Military and Commercial Units.

• Complete Test Facilities

• Audio, Power, Choke and Modulation.

LET US QUOTE

ON YOUR

SPECIFICATIONS
GRanite 4-8000

the motional impedance small.

electrical impedance

assured

availablesetting machines

ductor. Secondly, it seen that

photograph of the
Electro-Voice Model 655 mike.

142

given unit.
Fig. 9 i

where Z, 
in abohms,

• Fast Delivery on Short Runs and Sam­

ple Quantities

Hubbell Interlock's latest development, the 
sub-miniature Type "C" Connector, featur­
ing low contact resistance, automatic lock-

when the mechanical impedance is 
a minimum the electrical impedance 
is a maximum. It is seen also that 
the two impedances must be con­
jugates since Bl is a constant for a

TELE-TECH A ELECTRONIC INDUSTRIES • May 1954

every requirement for wiring the illustrated 
rotary switch plate circuit manufactured 
by Photocircuits, Inc. of Glen Cove, N.Y 
Their automatic locking — quick disconnect 
feature eliminated difficult soldering and 
made possible fast, easy wiring mainte­
nance. The exclusive Hubbell Interlock mech-

• Pulse and Filter Networks with Ferrite 
Cores.

The Zem in Eqs. (13) and (14) is 
the electrical impedance due to the 
mechanical system. This is known 
as the motional impedance. In a 
well damped pressure microphone

low contact resistance.
For Difficult Wiring Problems Requiring Sub­
Miniature Connectors, Our Development 
Laboratory Will Cooperate With Your En­
gineers To Adapt Interlock For Your Specific 
Applications.

See Booth #406 at the IRE Show 
Kingsbridge Armory, N.Y.C.

For Further Information, Write Dept. C:

However, at the low frequencies 
near the tube and cavity resonance 
the motional impedance may become 
fairly high and require a better 
transformer (i.e. greater induct­
ance) that it would appear from 
other considerations. A more com­
plete understanding of the motional 
impedance effect can be found from 
the equation.

ing — quick disconnect wiring, found 
mediate application to another recent 
vancement in the electronic field — 
"printed" circuit. The tiny connectors

\Rvo + Rp 4* Zem/

where N9 = number of turns on 
secondary winding,

Np = number of turns on pri­
mary winding, and
Z = desired output impedance 
in ohms.

Made for each otherl Hub- 
I I \ bell Interlock's sub-minia'ure 

. t I connectors make wiring of 
s-------/ printed circuits fast and safe

Note how Interlock Type "C" 
Connectors pass through set-in eyelets 
from back and lock automatically on 
opposite side. Eyelets manufactured by 
United Shoe Machinery Corp. Eyelet

where RV( = voice coil resistance 
in ohms,
Rp = primary resistance in 
ohms,
Zem = electrical impedance re­
sulting from the mechanical im­
pedance in ohms, 
gj = 2 nf, and 
f = frequency in cps.

The choice of wire size for the 
primary is influenced by the space 
available for windings, but the de 
resistance of the primary of a well 
designed transformer does not ex­
ceed approximately 10% of the im­
pedance to be matched.

The number of turns on the sec­
ondary is given as:

B = flux density in air gap in 
gausses,
I = length of voice coil in cm., 
Zr = total mechanical imped­
ance in mechanical ohms.

From Eq. (15) it can be seen that 
the reflected impedance depends 
upon the square of the flux density 
and the length of voice coil con-

Hubbell Interlock sub-miniature Type 
"C" Connector. Simplicity of design is 
the key to its constant low contact 
resistance and ease of installation.

HARVEY HUBBELL, INC.
Interlock Dept., Bridgeport 2, Conn

PHOTOCIRCUITS, INC. selects NW HUBBELL Merfock
SUBMINIATURE CONNECTORS FOR WIRING PRINTED CIRCUITS!

AIRDESIGN, INC 
241 Fairfield Avenue 
Upper Darby 2, Pa.
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Radio Television & Communication
Wires & Cables

300 OHM LEAD 31 mJ OHM

MICROPHONE CABLES

type frequency-meter calibrated to read

INDOOR AERIAL WIRE

ROTOR CABLES

CORD,
CORD SETS &

POWER SUPPLY CORDS

6AC7

ACCESSORY PARTS SUPPLIED

CHOKE TO CHOKE ADAPTER

1 5 MC >

PLASTICS
CORP

MIXER INPUT CABLE 
ANTENNA HORN CABLE

FUSES 2A BOV 
ANTENNA HORN

DIRECTIONAL COUPLER 
CRYSTALS 1N23A

1 As a frequency meter lor measuring 
frequencies of resonant cavities, echo 
boxes, magnetrons, and local oscilla­
tors within the range of H47O to 9630 
MC S. The Analyzer is so sensitive that 
a magnetron signal can usually be

per inch.
POWE* OUTPUT: Apprsi. 1 milliwatt.

distance from the 
use of connecting

tube The analyzer employs

MECHANICAL DESCRIPTION—The equipment is built into a sheet aluminum housing 
The electrical components arc built on an aluminum chassis located inside the removable 
dust cover. As many components as possible are mounted on terminal boards to facilitate 
quick and easy servicing. The Analyzer is transported with an Auxiliary and Spare Parts 
Box in a carrying case. The Analyzer is cushioned in a shock mounted carriage. This 
carriage can be removed from the carrying case if it is necessary to provide a shock 
mounting for the Analyzer when it is used outside of the carrying case

picked up at some 
source without the 
cables.

FREQUENCY SWING OF ANALYZER RF OSCILLATOR 
40 tn SU MC/S

OVERALL IF BANDWIDTH AT HALF-POWER POINTS 
SO KC/S.

R-F SENSITIVITY at least AO dbm tor 1 Inch 
scope deflection

TELE-TECH 4 ELECTRONIC INDUSTRIES • May 1954

directly in megacycles, a frequency-swept tVelocity Modulated) R F oscillator, a crystal 
mixer and associated plumbing, narrow band 11 amplifiers, and both regulated and 
unregulated power supplies.

This versatile equipment provides a visual indication of the spectra of R-F oscillators 
within the range of 8470 to 9030 megacycles per second .is a function of power versus 
frequency. Other uses are:

21-25 Foster St. 

Worcester, Mass

INTERCOMMUNICATING 
& PUBLIC ADDRESS 

CABLES

ELECTRICAL DESCRIPTION-—The Spectrum Analyzer, a self contained portable unit, 
is a very sensitive microwave receiver whose output is displayed on a 3 inch cathode-ray

TUNING RANCE at least 8470 MC S to 9410 MC S
FREQUENCY METER RANGE: »470 MC S tu 9U0 

MC/S.
SWEEP FREQUENCIES continuously variable from 

10 to 10 CPS.
SPECTRUM AMPLITUDE ATTENUATION variable 

From 3 to 70 db, uncalibrated
OPERATING TEMPERATURE RANGE: - 40’C. la

3 As a frequency modulated oscillator 
for tuning T R Boxes and R/T Boxes in 
transmitter converters. It can be used to 
check magnetron pulling and AFC 
circuits.
4. As a performance tester for local 
oscillator tubes. Type 2K25 and 723A. B 
tubes may be tested by inserting them 
in the analyzer IF oscillator socket and 
checking their output curves on the 
<<nalyzer scope
5 As a means of measuring band­
widths of resonant cavities

SPI Cl Fl CATIONS
POWER SUPPLY: 50-1200 CPS; 105-125 volts;

TRANSMISSION LINE 
CABLES

RADIO — TELEVISION 
WIRE

commercial equivalent of TS-148/UP

SPECTRUM ANALYZER

pmo

Quality Products for 
Quality Results1.

Complete 
catalog on request

GAROD RADIO CORPORATION
MAJESTIC PRECISION INSTRUMENTS DIVISION • A Subsidiary of the Wilcox Gay Cn«pwofien

70 Washington Street, ItooMyn 1, N. T. • Cable Address: Oorag, N.Y.



INDEXING TURNTABLES OF EVERY DESCRIPTION
Eisler is considered a pioneer of indexing mechanisms. Has designed and built turntables for over SO 
years. Indexing range from 1 to 4000 RPM. Eisler indexing turntables have been adapted as standard 
for over 33 years by some of the largest firms in the U.S.A. Use Eisler Indexing machines as the basis 
and you can add parts for your own production. Hundreds of Eisler indexing machines are in daily use 
all over the world.

ELECTRICAL ECWlPMIMT ON EISLER’S IUKXING TURNTABLES

A SPECIALIZED CAM MILLING 
SERVICE, SPOT AND BUTT WELDING

CAM and ROUE

I

770 So. 13th St., NEWARK 3, N. J.

DR. CHAS. EISLER M E. PRES.

EISLER ENGINEERING CO., INC.

Aircraft Progress
(Continued from page 67)

temperature small tubes by Ray­
theon and Sylvania (Fig. 8). These 
tubes are hermetically sealed and 
used in expendable assemblies.

Automatic Aesemblg

Investigation continued on the use 
of automatic assembly techniques 
for the fabrication of miniaturized 
electronic equipment. Pilot produc­
tion lines and test circuits entered 
the advanced stages.

Tranniator»

Devices for testing and evaluating 
transistors were developed, includ­
ing noise, impedance and four-pole 
parameter testers; gain, frequency 
and time indicators; and oscilloscope 
display of static characteristics. 
Flip-flop circuits for 9-mc operation 
was achieved by establishing a sta­
ble point in the active region of the 
transistor characteristics. Significant 
advances were made for growing 
single crystals.

Data Storage

A machine for storing and search­
ing for engineering data on elec­
tronic components was developed 
by Batelle Memorial Institute. It isDIAMOND H' RELAYS

FOR HIGHER 

vibration 
RESISTANCE

V ibration resistance range of “Diamond H” Series R Relays 
has been more than doubled, extending now from 0 to well 
over 1,000 cycles per second at 15 “G’s. ’ Hermetically sealed, 
miniature aircraft relays, they are basically 4PDT but are 
also available in DPDT and 4PDT with two independent 
coils, either or both of which will operate the unit. They 
meet all requirements of USAE Spec. MIL-R-5757B . . . and 
far surpass many.

Operating shock resistance exceeds 50 “G’s”; temperature 
range is from —65° to 4-200°C. They operate consistently 
over 400,000 cycles without failure at 5 A. and go 3,500 or 
more under 30 A. at 30 V., D. C. resistive. Voltages up to 300 
D. C. at 4/10 A. are carried for more than 400,000 cycles. 
Coil resistances up to 50,000 ohms available. Operating time 
is 10 ms. or less; drop out time 3 ms. or less. Sensitivity 
approaches 100 mw. at 30 “G’s” operational shock resistance. 
Inter-electrode capacitance is less than 5 mmf. contacts to 
case; less than 2J4 mmf. between contacts. All standard 
mounting arrangements.

Bulletin R-150, giving basic performance data under vary­
ing conditions, is yours on request. Our engineers are pre­
pared to work with you to develop variations to meet your 
specific requirements. Tell us your needs.

THE HART MANUFACTURING COMPANY 
218 Bartholomew Ave., Hartford, Conn.

Fig. 8: High température subminiature tuba

known as the Electronic Component 
Information Center (ECIC). Also, 
the development of a special ce­
ramic material at MIT has opened 
a new avenue for storing digital 
computer information.

The development of flight simu­
lators for additional aircraft is con-
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tinuing

easier to use

ELECTRICGENERAL

COLLINS RADIO
NEEDS SALES EMEERS HOW

♦ broadcast

industrial components

COLLINS RADIO COMPANY

economical training pilots. Among 
these is the F-89D (Fig. 9), made 
by Link Aviation. Duplication capa­
bilities include radar fire control.

Fig. 9: Link F-89D Right simulator

provide efficient and

COLLINS RADIO COMPANY OF CANADA, LTD. 
74 Sparks St., OTTAWA, ONTARIO

TELE-TECH A ELECTRONIC INDUSTRIES • May

A LITTLE spot of light can go a long way toward improving electronic 
devices. Above are two examples. They show how General Electric 

lamp bulbs add extra safety and convenience. Chances are, small G-E lamps 
can make your product better, too. More than 480 tests and inspections in­
sure their quality. For more information, write to Lamp Division, General 
Electric Company, Department 166-'FT- 5. Cleveland 12, Ohio.

855 35th St. N.E., 
CEDAR RAPIDS, IOWA

11 W. 42nd Street, 
NEW YORK 36, NEW YORK

2700 W. Olive Avenue 
BURBANK, CALIFORNIA

1930 Hi-Line Drive, 
DALLAS 2, TEXAS

2. INDICATE LIVE CIRCUITS
With a little G-E indicator lamp, <>|K>rat<>rH can 
tell at a glance whether electronic equipment is 
operating correctly.

Computer development has made 
several forward strides. Basic re­
research at a number of universities 
has resulted in significant progress 
for new techniques related to aero­
dynamic design as well as aircraft 
control.

An electronic polynomial evalu­
ator which can instantaneously 
evaluate 12th degree equation auto­
matically presents results on an os­
cilloscope or plotting table.

General Electric’s digital com­
puter, Oarac, (Fig. 10), was placed 
in operation to solve aircraft design, 
guided missile and ballistics prob­
lems. It can multiply two one-digit 
numbers in 0.004 second.

1 FLASH WARNING SIGNALS
General Electric filament and neon glow lamps 
on control panels quickly indicate "trouble spots” 
in circuit operations.

Demand for Collins equipment in 
these fields is going up and ex­
perienced sales engineers are 
needed immediately. Positions are 
open in all five Collins regional 
offices.* Send complete personal 
resume, including your experience 
in either broadcast-communica-

A small digital calculator, Mon­
robot, suitable for calculating sines or 
tracing rays through microwave 
optical systems has gone into oper­
ation. Its storage capacity is 100 
numbers and 100 orders.

The C-2A true airspeed and mach 
number computer, developed by 
Kollsman Instrument, eliminates the 
need for a multiplicity of separate 
units. It provides five outputs for 
various system applications. True 
airspeed, indicated air speed, mach 
number and altitude may be dis­
played on a single dial.

An improved dead-reckoning 
computer, the A-l, was developed 
by Ford Instrument in conjunction 
with ARDC. The aircraft’s initial 
latitude, longitude, wind velocity, 
heading and magnetic variation are 
fed to the computer. During flight, 
similar information goes to the A-l, 
which continuously calculates and 
indicates aircraft position.

An electronic camera control sys­
tem which automatically and simul-

tions or industrial components, 
plus salary requirements to the 
Collins office nearest you. If you 
qualify for any of these opportu­
nities, Collins will contact you for 
a personal interview. Take advan­
tage of this chance to get ahead 
. . . write today.

COLLINS



PROVED IN USE!

correlation

WRITE FOR COMPLETE INFORMATION AND A FREE TRIAL SUPPLY TODAY I

manufactured

146

Fig 10: Oarac digital computer developed by 
GE for ARDC contains 1400 tubes, 7000 diodes

KELLOGG SWITCHBOARD AND SUPPLY COMPANY
A Division of International Telephone and Telegraph Corporation 

SALES OFFICES: 79 West Monroe Street, Chicago 3, Illinois

ELECTRONICS DIVISION
225 W. 34th Street, New York 1, N.Y

EXECUTIVE OFFICES
12 S. 12th Street, Philadelphia 7, Pa

knot slippage. Gude-Nylace is the 
perfect product where the use of wax 
is not indicated.

GUDELACE
Easy on Hands 

Easy to tie

These include colinears, conicals, 
yagis, radar and other types.

Both tapes save time and money — 
and cut down rejects. Neither will 
bite through insulation. Gudelace 
ties easier, tighter and cuts down

servations indicate

antennas will

A Sequential Relay That 
Counts, Stores or Remembers

between periodic solar flares and 
upper atmosphere cyclones. Special 
rocket instruments are being de­
vised to measure the number and 
types of charged particles in the 
ionosphere.

All-Nylon 
GUDE-NYLACE*

Resists High Temperature
Falcon Electronics Bought 
By Trio Manufacturing Co.

Falcon Electronics Co. of Quincy, 
Ill., and its entire line of antennas 
has been purchased by Trio Manu­
facturing Co. of Griggsville, Ill. Roy 
Wade, formerly General Manager of 
Falcon Co., has been appointed Gen­
eral Sales Manager for Trio.

All Falcon operations will be 
moved to the new Trio plant in 
Griggsville, where the Falcon line of

TELE-TECH A ELECTRONIC INDUSTRIES * May 1954

AIRCRAFT PROGRESS (Cont.j
taneously controls the operation of 
all aerial cameras reached its final 
stages of development. The device 
operates 12 separate cameras lo­
cated throughout the aircraft, ad­
justing continuously for speed, alti­
tude, aperture, shutter and light.

A new five-unit radar camera 
system developed by Bolsey is 
known as the 0-30. It photographs 
radarscope images in various modes 
of operation on 35 mm film.

Extensive work was carried out 
on the study of upper atmosphere 
conditions. Fruit flies were sent 
aloft to obtain data on the effects 
of cosmic rays. A new droppable 
radiosonde (AN/AMT-6) and air­
borne radiosonde receptor (AN- 
AMR-1) were developed to increase 
weather reconnaissance capabilitySEQUENTIAL OPERATION—10 operations in sequence but one relay pulse coil

DIGITAL STORAGE—Once read-in, stored without power but ns latches 
TELEMETERING—Counting or controlling from a distance but minimum wiring 
COMPUTERS—Series read-in parallel read out

STEPPING—Replaces 2 magnet 10 point stepping switch at pulse rates up to 20 per second

WRITE FOR FREE TECHNICAL DATA TODAY, DEPT. 46-E

Keuocc^.-

of aircraft. Daily global variations 
in the electric current flowing 
from the high atmosphere to 
the earth were measured. These ob-

Kellouc
MAGNETIC
IMPULSE
COUNTER

WAX FINISH WAX FREE



JONES.
PLUGS

Made in two to 33 contacts.

(Patented)

Precision machined,tape

Ask for Jones Catalog No. 20 showing complete line of Electrical Con­
necting Devices, Plugs, Sockets, Terminal Strips Write or wire today.

163 West 23rd Street 
New York 11, N. Y.

S-306 AS 
Socket with 

Angl« Brackets.

• Knife-switch socket contacts 
phosphor bronze, cadmium 
plated.
• Bur type Plug contacts brass, 
cadmium plated, with cross sec­
tion of 5/32’ by 3/64’.

• Insulation molded bakelite.

• All Plugs and Sockets polarized

The spring pads hold 
as the side knives cut 
idth of the recording 

beautifully finished.

e Metal Caps* With formed 
fibre linings.

to your specifications 
.. .for quick delivery

Precision-desig ned
Thermador 

Transformers

perfect 90°, at 671A°, or at 45°. 
the recording tape firmly in place 
the splicing tape to the exact w

ALONGE
PRODUCTS, INC

lightweight, rugged.
Write for complete details.

You tell our engineers your 
needs, and Thermador’s Elec­
tronics Plant goes into imme­
diate operation. Complete, 
unsurpassed facilities and 
precision craftsmanship man­
ufacture transformers that 
meet your most exacting re­
quirements.

Your completed transform­
ers are subjected to extreme 
environmental conditions; 
tested under critical loads. 
Thermador transformers with-

TE LE-TECH A ELECTRONIC INDUSTRIES • Moy 1954

stand the severest testing — 
will exceed any MIL require­
ments or exacting specifica­
tions. Thermador certifies your 
transformers without delay.

We work from your speci­
fications to develop a trans­
former for your application, 
chassis or performance stand­
ards ... one or a thousand. 
Delivery is quick. Tell us 
what you need. Call us today. 
Request literature from: Elec­
tronic Division, Thermador 
Electrical Manufacturing Com­
pany, 2000 South Camfield 
Avenue, Los Angeles 22, Calif. 
PARKVIEW 8 2105

THERMADOR
Electronic Division

The only NON-MAGNETIC Recording Tape Splicer that 
makes editing easy. Pays for itself in time saved—for it 
is the fastest-acting precision splicer.
The cutting arm has three knives: The center knife is 
directional and can be pivoted and set to cut either at

■ For 45 volts, 5 amperes. 
Efficient at much higher ratings 
where circuit characteristics 
permit.

NOW available for prompt delivery . . . 
The NEW “ALONGE”

NON-MAGNETIC
Recording Tape Splicer 

Makes a perfect splice in seconds!

CUTS 
Recording 

A Tape

X Jones Series 300 illustrated.
P-3O6-CCT Small Plugs A Sockels for 1OO1 

Hvg, Cable Clamp Uses. Cap or panel mounting.

Howard B. Jones Division
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Mixer
quency ronge.” A data

electrical specifications of n two channel
Send far Bulletin 4906 It give» 
full detail» an $ S.White Maided 
Rathtort. Write far a copy.

mixer that is designed to operate over the 
frequency range of 8,500 to 9,600 MCS.

- 7
A data sheet released by Waveline, Inc., 

Caldwell, N.J., describes and presents the

PRECISION¿”^01« LEVEL BULLETINS

THE 
DENTAL MFG. CO

It's the
Individual
that
counts
at
MELPAR

Western District Office • Times Building, Long Beach, California

NO ENGINEER becomes just 
a cog in the wheel ’ at Mcl­

par. Instead, everybody has his 
own responsibility — is rewarded 
and advanced for a job well done. 
That s why so many young engi­
neers hold the top jobs here.
Melpar is growing and new 
top jobs open up regularly. 
Maybe you're just the man 
lor one oi them. Why not 
find out — now!

10 Potter Street, Cambridge, Mass.

A SUBSIDIARY OF THE WESTINGHOUSE BRAKE COMPANY

Rating—1 Waff.
Temperature Coefficient—From approx. 
+ 0.1 %/0 F for 5000 ohm resistors to approx. 
- 0.2 7./° F for 10 megohm resistors.
Voltage Coefficient—Less than 0.02 7»/Volt. 
Upper Temperature Limit—170°F for con­
tinuous operation.
Standard Range—1000 ohms to 9 meg­
ohms. For general commercial service.
Noise Level—A low noise level Is Inherent In 
oil 65X resistors. Where noiseless operation Is 
essential, we are equipped to test and guaran­
tee standard range resistors with "less noise 
than corresponds to a resistance change of 1 
part In 1,000,000, for the complete audio fre-

INDUSTRIAL DIVISION
Dept. QR, 10 East 40th St. 
NEW YORK 16, N

Experience desired in cne or more of these 
or allied fields: Dita Handling Equipment 
(magnetic cores, magnetic recording equipment, 
analogue to digital conversion, shaft digitizers) 
• Flight Simulation (servomechanisms. pulse 
circuitry, electronic cabling) • High Frequent’ 
Antennas • Audio and Video Circuit Design 
• Small Mechanisms Design • Mechanical 
Packaging and Electronic Components • He 
Transfer and Thermodynamics • Design of 
reciprocating compressors, hot gas generators 
and diesel engines
Address: Personnel Director, Depf. T-5

melpar 
■ INCORPORA I ED

440 Swann Ave., Alexandria, Va

Heat Treatment
Metallurgy involved in the heat treatment 

of aluminum alloys is covered in a new 
manual, “Heat Treating Aluminum Alloys,” 
just published by Reynolds Metals Company, 
2500 South Third St., Louisville, Ky. The 
manual will be sent without charge to engi­
neers, metallurgists, instructors, and techni­
cal men who request it on company letter­
head. To others, the price is $1.00 per copy.

Contacts
Bulletin “Series E-Z 16" describes “Con­

tinental” connectors with coaxial contacts 
and includes suitable cable types, schematics, 
and special features on one side. The reverse 
side ¿resents complete information on “Se­
ries E-Z 16” connectors with bayonet locks. 
Available at the Electronic Sales Division, 
De-Jur-Amsco Corporation, 45-01 Northern 
Blvd, Long Island City, N.Y.

Capacitors
A new capacitor manual, AC-4, released 

by Astron Corporation, 255 Grant Ave., East 
Newark, N.J. contains detailed engineering 
data and specifications covering the com­
pany’s complete line of capacitors and filters 
for electronic applications. A copy can be 
obtained by a request on professional or 
company letterhead.

for every application

ATLAS mike stands

most diversified 
line in the world!

From a profeiilona' 
boom stand to a 
flexible goose neck to a tiny 
fitting—whatever your need in 
mike stands and accessories— 
depend on it, ATLAS has it for 
you. Designed and manufac­
tured for highest stability, 
quiet, ease of operation, dura­
bility. And backed up 100% 
by ATLAS—w rid leader in mike 
stands, public address loud­
speakers and actoisohei for 21 
years.
Compare them all o> your dis­
tributor—You'll make your next 
mike stand an ATLAS.

ATLAS SOUND CORP.
1445 39th Street, Brooklyn 18, New York
In Canada A*lo> Radio Corp . Ltd . Taranta, Ont
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IT’S FROM

Machine Work

socketCoaxial and Waveguide

Controls
ithout ground

Variable Resistors

self-suj snap-in bracket and line of

For Catalog Sheets, Call GArfield 6 6620 or Write ELCO Corp., 190 W Glenwood, Phila. 40, Pa.Networks

Shielded Enclosures

Resistors

ELECTROSTATIC VOLTMETERS

Voltage Standard

ACCURACY
ing 4

IO1 OHMS

Coaxial Cable PEAK VOLTAGE
PEAK VOLTAGE ADAPTERADAPTER ADAPTER

Maximum Inverse Peak

write for bullet
Maximum Inverse Peak

MOUNT VERNON. N.Y.Dept. 201

ELECTRICAL INSTRUMENTS OF PRECISION SINCE 1927

1491954TELE-TECH

applications include r-f bandpass 
delay line.

the Clarostat Mfg. 
Hampshire.

lie need for a high-quality octal socket

ing this newest Elco quality-product is yours upon request; as is data about Elco’

HIGH VOLTAGE TYPE—30,000 volts

RANGES—120 Volts to 60 K

Inc., Dover, New

LOW VOLTAGE TYPE—3,000 volts

INSULATION—Resistance up to 3 6

phosphor-bronze contacts. The steel saddle

A ELECTRONIC INDUSTRIES • May

answered with the new

world-famous Varicon connector—now available with brackets, handles and covers.

commercial applications has been

octal” offers an all-molded body of

Catalog No. 54, recently published, features 
standard controls and resistors for radio and 
electronic equipment. Printed in two-colors 
the new format presents concise descriptions, 
dimensional drawings, listings, prices, and 
standard packings. Copies are available at

controls for printed circuit applications. 
Electrical and mechanical specifications and 
17 diagrams are given.

jecialized 
Iters and

Data Sheet 168, released by Chicago Tele­
phone Supply Corp., Elkhart. Ind., describes 
the Type YGC-B45 variable resistor with a

A 20-page photographically illustrated 
booklet presents the staff, facilities, and 
products of the Eisler Engineering Co., Inc., 
750 South 13th St., Newark 3. N.J.

Bulletin RT-401, released by Radiation Inc.. 
Melbourne, Fla., describes the Type M-DC-3 
super-regulated voltage standard that ex­
tends the voltage range of the M-DC-2. and 
discusses the individual and combination 
benefits of the two units.

Prodelin, Inc., 307 Bergen Ave., Kearny, 
N.J. recently made available a completely 
new catalog on their line of coaxial trans­
mission lines, waveguide, and antennas. The 
catalog discusses and illustrates transmission 
lines, microwave cable adapters, hangers, de­
hydration and accessories, antennas for UHF 
and microwave, and many other components.

East Coulter St., 
released a 2-page 
describes the com- 
and adjustable re-

Bulletins 500 and 410. issued bv White 
Instrument Laboratories, 203 Riverside 
Drive, Austin 4, Texas, respectively describe 
and present engineering data covering the 
Series 500 twin-T networks and the Series 
410 servo lead networks designed by the 
company.

READS PEAK VOLTAGE 
WITH PEAK VOLTAGE

ELECTROSTATIC 
VOLTMETER

Issue No. 2 of “Styroflex Coaxial Cable," 
a 19-page booklet, recently issued by Phelps 
Dodge Copper Products Corp.. 40 Wall St., 
New York 5. N.Y., presents the properties, 
electrical characteristics, ratings, and in­
stallation procedures, etc. of the company 
product.

Single and Multirange Combinations 

MODELS—Horizontal & Panel Mount-

SENSITIVE RESEARCH 
INSTRUMENT CORPORATION

Coils and Filters
Catalog 102-A, a new 16-page publication, 

presents performance characteristics of n 
line of standard and miniature toroids, plug­
in decade inductors, communication and 
telemetering filters made by Burnell A Co., 
45 Warburton Ave.. Yonkers. N.Y. Units for

NO LOAD VOLTAGE 
MEASUREMENTS 

REAUS RMS VALUES

An engineering study. “Evaluating Shield­
ed Enclosures,” by Richard B. Schulz. Elec­
tro-Search, reduces the major factors in­
volved in shielded enclosures to their basic 
engineering equivalents. Copies are available 
free on request to the Ace Engineering and 
Machine Co., 3644 N. Lawrence St., Philadel­
phia 40, Pa.

Atlas Resistor Co.. 24 
Philadelphia 44. Pa. has 
folder that illustrates and 
pany’s fixed pack wound 
sistors.

BULLETINS

ELECTROSTATIC 
VOLTMETERS !

ELEC ST' WB**3

THE

EXCELLENCE



factory and service tests!

Feinerpacity of sales engineer.

upstate New

SHOWS DYNAMOTOR EFFICIENCY

Henry P. Segel was recently elected 
president of the New England Chapter 
of “The Representatives.” Mr. Segel, one 
of the founders of the chapter, in addi­
tion to the presidency, assumed the 
chairmanship of the committee selected 
to publish a directory to appear about 
May 1 that will cross-reference products, 
manufacturers, and representatives in 
the New England territory. Other officers

industrial accounts

chapter elected were Stanley 
vice-president, and Peter H. 
secretary-treasurer. The ad- 
board consists of Walter T.

will open a branch field engineering 
office in Syracuse, N Y. and cover all

W. J. Doyle Co., Chicago, Ill., will 
represent the American Screen Prod­
ucts Co., Miami, Fla. in the sales of TV 
antennas and associated equipment in 
Illinois, Wisconsin, and Lake County,

Howard Feiner has become a mem 
ber of the Land-C-Air Sales Co., 4: 
Oak Ave., Tuckahoe, N. Y. in the ca

TELE-TECH A ELECTRONIC INDUSTRIES * May 1954

Now it's easy to compare Dynamotor performance efficiency 
under actual operating conditions. Nameplate information 
plus this simple slide chart enables you to read instantly 
the efficiency percentage right from the Calculator scale. 
Reverse side gives other useful information. Handy 3 x 
6 pocket size, color printed on sturdy laminated stock, 
varnished to resist soil. For sale by radio parts distributors 
and electronic equipment suppliers, or 25c postpaid.

2654 N. MAPLEWOOD AVE. CHICAGO 47

Features continuous frequency coverage in 
one band; at least one volt output into 75 
ohms; wide sweep; blanked signal on return 
sweep provides a reference baseline.

Hannigan, past president, Ray Perron. 
K. C. Stevens, Dan Greene, Stanley 
Harris, and Peter W'hite.

York. Jim Schnitter will continue to 
cover all jobber accounts out of the 
Buffalo field office.

Designed to give precision performance over 
a single tuning range (27-230 mc).Negligible 
leakage; low spurious outputs; no auxiliary 
frequency changer unit required.

Write for specifications and catalog on com­
plete line of measuring equipment.

of the 
Harris, 
White, 
visory

SPECIFICATIONS
Freq. Range: 450-900 mc.
Sweep Width: 0-40 mc min.
Sweep: 60 cycle, sine wave.
Output: (1.) 0.1-1.0 volts

(2.) 0.01-0.1 volts approx.

G. S. Marshall. 40 South Los Robles, 
Pasadena 1, Calif, has been appointed 
sales representative for the California- 
Arizona-New Mexico area of Waveline, 
Inc., microwave instrument and acces­
sories manufacturers in Caldwell, N J 
.1 R. Dannemiller Associates, 1791 Oak­
mont St., Cleveland 21, Ohio will rep­
resent the company in Michigan, west­
ern Pennsylvania, and West Virginia. 
Murphy & Cota. 1409 Peachtree St., 
NE, Atlanta 5, Georgia, will cover the 
southwestern United States and E. A. 
Ossman & Associates. 65 Webster St- 
Saratoga Springs, N. Y., will be the 
Schenectady, N. Y area representative.

Alfred Crossley & Associates, 4501 
North Ravenwood Ave., Chicago, Ill., 
has been appointed representative of 
the Electronic Instruments Division, 
Burroughs Corp., 1209 Vine St., Phila­
delphia 7, Pa. They will cover Minne­
sota, Wisconsin, Iowa, Illinois, Indiana, 
North and South Dakota, Nebraska, and 
Western Ohio. S. Sterling Company. 
15310 W. McNichols Road, Detroit, 
Mich, will represent Burroughs in 
Michigan and Eastern Ohio. Land-C-Air 
Sales. 42 Oak Ave., Tuckahoe, N. Y. will 
represent the company in New York 
and northern New Jersey.

AT YOUR RADIO PARTS 
DISTRIBUTOR OR 

ELECTRONIC EQUIPMENT 
SUPPLIER

SLIDE CHART

UHF TV 
SWEEP GENERATOR

^^MANUFACTURERS 

REPS



GERISCH A " MICROWAVE 
FREQUENCY MULTIPLIER

To measure or generate 
microwave frequencies up to 12,500 me...

Wide Frequency Range 

Continuous Coverage 

Extremely High Accuracy 
and Stability

Containing a new and original circuitry 
development, the FM-4, with 
suitable driving source allows you to 
measure frequencies from 100 mc. 
to 12,500 me., or to generate frequen­
cies from 500 me. to 12,500 mc.- 
with continuous coverage, and extreme 
accuracy and stability.
ACCURACY: (with Model AM-1 Driver) .00001% 

(with Model FM-3 Driver) .001%
POWER SOURCE: 105-127 volt. 60-cycle AC

GERTSCH PRODUCTS. INC.
For further information, contact 
your nearest Gert »ch Engineering 
Representative or write ...
11MC-4I Mississippi Avtnut 
Its Anieles 25. California

A Full Line

NEW LOW PRICES
on CORNING Metallized Glass

Trimmer Capacitors
They're the same tough, stable trimmers we’ve been making 
for years, but with new terminations, new mountings, and 
new low prices. And, they're available in standard types from 
.3 to 12 u.u.t.. or can be designed to meet your specific re­
quirements.

Corning Metallized Glass Midget Trimmer Capacitors 
are produced by permanently bonding metal to tubes made 
of glass with practically zero temperature coefficients in the 
VHF range. This means negligible capacity shift, even with 
widely variable ambient temperatures. Produced on auto­
matic machinery, they can be manufactured in quantity with 
electrical characteristics held to very close tolerances.

For complete information on the new Corning Trimmers, 
including the new prices, mail the coupon below.

Corning Trimmers with 
push-on mount and saddle­
clip terminal.

Corning Trimmers with  
split bushing mount and tab 
terminals. -

Corning Trimmers with 
push-on mount and solder­
spot terminals.

Corning Trimmers with 
push-on mount and wire 
terminal.

• Terminal Luge • Insu lated 
Terminals • Electronic Hardware

• Handles • Captive Screws
• Brackets* Dial Locks • Spacers
• Shaft Locks• Binding Posts

New Products Division

Completely assembled terminal 
boards to meet all government 

specifi cations.
Immediate delivery from stock 

or to order on all items.
Write for Catalog T

CORNING GLASS WORKS
DEPT. T-5, CORNING, N. Y.

Please send me information on CORNING Metallized Glass 

Trimmer Capacitors

Name. ... Title...

Company ...

CITATION PRODUCTS CO.
233 EAST 146th ST., NEW YORK 51. N Y
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Computers and Controls

IB RASCO PF
1607 FLOWER ST., GLENDALE. CALIF.

w.

RECORDS
TWO INDEPENDENT

VARIABLES FROM
ANALOG OR DIGITAL 

INPUTS

A compact, desk-size unit 
designed for general purpose 
graphic recording from analog 
or digital inputs with stand­
ard Librascope converters or 
special modifications engi­
neered to customer require­
ments. Unique pen travel, 
fast and dependable. Full 
chart visibility allowing 
curve generation to be ob­
served at all times. Write for 
detailed catalog injormation.

Mechanical and electrical 
analog computers, digital 

computers, input-output 
devices and components.

. . . it is lighter in v „o.„ x_______ r—r____ ,,
and the per pound price is low. Total savings 
approximately 50%.

. . . Kanthal DR improves the performance of 
resistors and precision equipment. Its elec­
trical resistivity is high — 812 ohms per 
circular mil foot — its temperature coeffi­
cient is low ( ±.00002°C between —50° and 
+ 150°C), and it has a low thermal EMF to 
copper.

Available in fine gages and all types of in­
sulation.

WRITE FOR FURTHER INFORMATION AND PRICES TODAY

kanthal THE KANTHAL CORPORATION 
¿—

4 AMELIA PLACE, STAMFORD, CONN.

Commutator Eliminators
(Continued from page 73)

The rectifier voltage drop in the 
forward direction corresponds to the 
voltage drop of the brushes and the 
contacts between brushes and cop­
per bars of the commutator. The 
resistances involved have nonlinear 
characteristics in both cases.

The commutating reactance of the 
rectifier is determined mainly by 
the leakage reactance of the sup­
plying apparatus. It corresponds to 
the leakage reactance of the arma­
ture coils passing through the neu­
tral zone between the magnetic 
poles.

The ohmic drop of the apparatus 
supplying the selenium rectifier is 
equivalent to the ohmic drop of the 
commutator winding.

The rectifier current during the 
overlapping of two adjoining phases 
corresponds to the curent flowing 
into the armature coil while it is 
short-circuited by the brush during 
commutation.

One possible circuit, using the ro­
tating rectifier, is shown in Fig. 1. 
The exciter 3-phase armature, the 
3-phase bridge rectifier and the al­
ternator rotating field are all 
mounted on a common shaft. The 
field of the exciter is supplied from 
a static rectifier and a variable 
transformer.

As seen from the diagram, by 
using an ac exciter, the commutator 
is eliminated. Also, since the recti­
fier is mounted on the same shaft 
with the alternator field, the usual 
slip rings are not required. The re­
sult is absence of wear and spark­
ing, with its attendant r-f interfer­
ence.

Traditionally, the selenium recti­
fier power unit was considered only 
as self-contained conversion appa­
ratus. It is therefore interesting to 
follow its increasing application as 
part of generating equipment, re­
placing the commutator of an arma­
ture in a magnetic field. The exciter 
can also be designed for a much 
higher generated frequency than 
generally used for commutator 
machines.

Dr. R. M. Soria Pres, of 
’54 Electronics Conference

Dr. R. M. Soria, Director of Re­
search at the American Phenolic 
Corporation, Cicero, Ill., has been 
elected president of the 1954 Na­
tional Electronics Conference, Inc. 
Mr. R. R. Batcher, Chief Engineer of 
the Radio-Electronics-Television 
Manufacturers Assn., New York, 
was elected Chairman of the Board 
of Directors.
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Electronic Switch
(Continued from page 83) 

returned to ground. The condenser 
is normally in a charged state when 
the circuit is in use. The output 
voltage appears across the cathode 
of the power tube.

The switch is turned on in the 
usual way by applying a pulse to the 
grid of the power tube. When the 
circuit is to be turned off, a pulse 
is applied to the grid of the turn-off 
tube, which then begins to conduct 
and discharges the condenser 
through the inductance. The L-C se­
ries circuit provides an oscillatory 
discharge whose frequency is deter­
mined by the condenser and the in­
ductance. The thyratron, however, 
conducts in but one direction and 
current flows for only one-quarter 
of a cycle, but this is sufficient time 
to discharge the condenser com­
pletely. The rapidly decreasing volt­
age of the condenser appears oq the 
plate of the power thyratron, there­
by cutting off the flow of current 
through the tube and at the same 
time extinguishing the turn-off tube. 
After the thyratrons have deionized 
and the condenser has become re­
charged, the cycle may be repeated.

An experimental model of this cir­
cuit, built at the Bureau, is capable 
of delivering 50 watts into a 200- 
ohm resistive load, at as much as 
95% duty factor or as low as desired. 
Leading and trailing edges of the 
output rectangular waveform are 
less than 0.25 nsec, and there is no 
appreciable distortion from tran­
sient voltages when the switch is 
pulsed on or off.

STABILIZED TRANSISTOR DUNKED

E. Finley Carter, Sylvania vice president and 
technical director, demonstrates by meant of 
electronic testing equipment that an uncased 
transistor, stabilized by new scientific methods 
developed by Sylvania Electric Products Inc. was 
not affected by immersion in water. Demon­
stration took place recently in Washington be­
fore a group of high-ranking military officials.

UITRA LOW
WE ÄRE SPECIALLY ORGANIZED 
TO HANDLE DIRECT ORDERS OR

ENQUIRIES FROM OVERSEAS
SPOT DELIVERIES FOR U.S.

BILLED IN DOLLARS— 
SETTLEMENT BY YOUR CHECK

1 CABLE OR AIRMAIL TODAY

capacito"^

TYPE uuF/h IMPEDE O.D.
Cl 7.3 150 .36
C11 6.3 173 .36
C2 6.3 171 .44'
C22 5.5 184 .44’
C3 5.4 197 .64’
C33 4.8 220 .64'
C4 4.6 229 1.03'
C44 4.1 252 1.03’

U f ‘ HX and SM SUBMINIATURE CONNECTORS 
|M w» Constant 50n 63n 70q impedances

TRANSRADIO LTD. 138* Cromwell Rd. London SW7 ENGLAND EMM«

Stability and opportunity for

ELECTRONIC ENGINEERS
at the "Laboratory in the Sky

One of America’s leading centers of long-range 
radio and electronic developments offers outstand­
ing opportunities Tor accomplishment, advance­
ment and stability. W rite for booklet describing 
projects, facilities and employee benefits.

INTERESTING ASSIGNMENTS IN:
Microwave Links • Pulse Networks • Radar 

Direction Finders • Air Navigation Systems 
Television Transmitters and Studio Equipment

Antennas • Computers • Guided Missiles 
Telephone and Wire Transmission Systems 

Microwave and Gas Discharge lubes • Dielectrics

THIS COUPON TODAY *

Federal i
Telecommunication !

Laboratories^^
A Division of International Telephone | 

and Telegraph Corporation Address.

1 City.

TT-5Federal Telecommunication 
Laboratories
500 Washington Ave.. Nutley. N. J.
Please send me a copy of "Your 
future is tcith FTL.”
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THE DURO-POCKET STAMP THE PIN & PEG

NEW! ENGRAVED 
Vinylite 
INSPECTION 

STAMPS
Are better than rubber 

3 ways
ENGRAVED VmyMe IS ACID-PROOF

Acid etching inks, used for permanent 
stamping on metal and all non-porous 
surfaces will eat away at rubber.
Vinylite resists this action—gives 
longer life by far!

ENGRAVED Vinylite STAMPING 
GIVES RAZOR-SHARP
IMPRESSIONS EVERY TIME

Opaque inks will dog shallow 
rubber stamp faces rapidly. Our 
deep-molded engraved VINYLITE 
stamp faces have more than three 
times the depth of ordinary rubber stamps. 
Markings always remain super sharp 
... an important advantage since this 
mark is a permanent record of your 
inspector's approval.

ENGRAVED Vinylite HAS CUSHION­
LIKE RESILIENCE

Our VINYLITE molding process includes 
a timed curing that imparts to this 
versatile plastic all the elasticity pf 
rubber. Resilient VINYLITE resists 
abrasive action, conforms to irregular 
surfaces . . . and lasts much longer!

Engraved Vinylite stamp faces are 
adaptable to any marking device. 
They can be used to stamp on 
every surface, metal, wood, 
fabric, paper, plastic, etc.

KRENGEL MANUFACTURING CO., INC.
Dept. SC, 227 Fulton St., New York 7, N.Y. 7-5714
Pl-osp IM-

Fr^f V.ryhh Somale I | P ease have salesman call
and Price tisi |__ | lor oooomiment
NAME

COM PA N't

STREET

CITY.................................... ZONE .. STATE

FM Demodulator
(Continued from page 73)

Sensitivity: The r-f input neces­
sary for accurate measurements is 
1 mv at 200 mc and 200 uv at 54 mc. 
Fig. 5 shows the degree of quieting 
as a function of r-f signal input.

Deviation reading accuracy: As 
shown in the schematic Fig. 4 the 
instrument provides five ranges of 
deviation scale: 0—5 kc, 0 — 20 kc, 
0—100 kc, 0—500 kc, and 0—1000 kc 
for full scale deflection of the meter. 
Accuracy obtainable for modulation 
frequencies between 100 cps and 
40000 cps is ± 0.5 db on four low 
deviation ranges and ± 2 db on high 
deviation range, as checked by the 
Crosby (vanishing carrier) method. 
High deviation metering accuracy at 
high modulation frequencies is im­
portant for many applications to 
multi-channel FM links.

Harmonic Distortion: The results 
of distortion measurements at high 
deviations and for carrier located 
at the cross-over point are shown 
in Fig. 6.

Clevite Germanium Diodes
127 TYPES!

JUNCTION PHOTODIODE

INI88 TYPE

DIOMITE” BEAD TYPE

CARTRIDGE TYPE

60 TYPES

%iOk2O «8

f
a:

I
V |l40

§

03©0

10 30
obove IKQ 

dev tot I on, K C

lOOOcp. “MICROTEMP” CAN TYPE

35 TYPES

Fig. 6: Measurements of harmonic distortion 
at crossover frequency nt large deviations

Hum: In the presence of carrier 
the unwanted voltage at the output 
of the demodulator is mostly com­
posed of residual 60 cycle hum sup­
pressed to — 51db below the audio 
frequency level corresponding to 
20 kc deviation. The above corre­
sponds to the residual FM deviation 
of 28 cps which value is considered 
harmless for most applications.

CLEVITE DIODES
offer ell these features!

Widest Range of Types available any­
where, Extremely Long Operating 
Life, Universal Lead Mounting — at 
no extra cost, Positive Electrical Stabil­
ity, Advanced Hermetic Sealing, Uni­
formly Low inter-Electrode Capaci­
tance, Micro-sized, Ruggedly built.

Penn. State Offers 
Summer Seminars

Pennsylvania State University, in
cooperation with industry, is offer­
ing summer seminars on the follow­

Precision Tested — Low Cost
HUNDREDS OF APPLICATIONS!

As Rectifiers — Detectors — Discrimi­
nators — Limiters — Multipliers — 
Modulators — Switches — and many 
other new, important uses being dis­
covered daily!

For data sheets and complete in­
formation on CLEVITE transistors, 
diodes and transistor test sets, write 
Dept.T5.

ing subjects:
Transistors 
Color Television 
Analog Computers 
Electric Contacts 
Electrostatic

Precipitation

June 9 to 18
June 21 to July 2
June 21 to July 2
June 28 to July 2

June 21 to 25

Additional information may be 
secured by contacting the School of 
Engineering, State College, Pa.

Transistor Products,Inc.
»NOW «HD UNION STREETS, BOSTON ».MASSACHUSETTS

AN OPtHATINC UNIT OF
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LIGHTWEIGHT CHAMPION!

ALL-DIRECTIONAL DOLLY

THE SPIDER IS A MUST FOR MOBILE TV UNITS
AND SMALL TV OPERATIONS.

information available

SYNTHANE

Conodo: Montreal, Quebec Conoda, Wolnul 2715

NC.
2057 W CHARLESTON STUTTS

1954

Plant No. 2: 79 Chapel St., Hartford, Conn. 
Also Mfrs of Precision Coil Bobbins

TELE-TECH fk ELECTRONIC INDUSTRIES * May 1954

grades of Synthane sheets, rods, 
tubes, molded shapes and fabri­
cated parts, and de s and dont s 
in design for using plastics. What­
ever you need in laminated plas 
tics, the Synthane catalog can help 
you find the answer. To get your 
copy, use the coupon below

any 
every OU 

any quonH’Y

The Synthane catalog is a good 
source for engineering data on 
laminated plastics. 31 different 
grades of Synthane are described 
in detail; their properties and 
recommended uses are given.

In addition to engineering data, 
the catalog supplies quick refer-

Philadelphia:
Philadelphia, Pa., Chestnut Hill 8 0282 
Northern Ohio, Western Pennsylvania 
Cleveland, Ohio Atlantic 1-1060 
Indiana, Southern Ohio:
Logansport, Indiana, Logansport 2555
Missouri, Southern Illinois, lown 
St. Louis, Missouri, Sterling 2318 
California:
Pasadena, California, Sycamore 8-3919

New England:
Framingham, Mass., Framingham 7091

New York, New Jersey. 
Jersey City, New Jersey, 
Journal Square 4-3574
Upstate New York:
Syracuse, N.Y., Syracuse 76-8056
Maryland.
Baltimore, Maryland, Plaza 2-3211

SYN1HANE CORPORATION
11 RIVER ROAD, OAKS, PENNA.

Round, square, rectangular, triangular, any shape, any 
size—Precision Paper Tube Co. can provide all your paper 
tubing needs. Your specifications are met to the most 
exacting tolerances. Precision Paper Tubes are sturdy, 
crush resistant, have high tensile strength and excellent 
dimensional stability.

Send in your specifications for samples. Request Arbor 
List of over 2000 sizes.

Sales Representatives in:

We have no objections to heavyweights—but if you're looking for 7 
rugged lightweight that cutclasses every dolly in its field—then The SPIDER 
is your best buy.

The SPIDER is all-directional. Maneuver it anywhere by < simple turn 
of a steering wheel—even in a 360° arc. It does away with the heavy post 
or elevator to raise or lower the camera. Just mount your own tripod on 
The SPIDER—point the arrow on the wheel in the direction you want to go— 
and you're there! One man operates both the camera and the dolly

It’s a wonderful supplement Jo the heavy pedestal in the studio. 
Priced to gladden the hearts of the most thrifty.

only $650 Arrange for a demonstration today.

Manufacturers of La mine fed Plastics

Please send me a copy of the Synthane catalog.

Design Data on 
Plastic Laminates

NEW

I600BROADWAY JUdson6-1420 NEW YORK 19, N. Y

PRECISION PAPER TUBE CO

^^Plosfics

ceco DISTRIBUTING CORPORATION



2/riceLOWER
QUICKER I » J ELI VER Y

Here's a brand new technique . . . makes 
possible connectors and cables wherein 
insulation is molded right around contact 
and lead ... to give you an integral unit 
that licks the problems of high voltage 
and corona suppression at new low cost, 
by -

1 Eliminating need of leakage paths

2 Utilizing materials more inert to 
ozone attack than conventional 
materials.

3 Sealing high voltage potential

New components, designs 
and techniques for HIGH 
VOLTAGE and CORONA 
SUPPRESSION

point of contact n 
there is a natural
corona.

This new technique just

damping of

worked out for 
connectors and

cables for solsing many problems involv­
ing high voltage and corona suppression.

NEW SOCKET TECHNIQUE

As illustrated 
in this Alden

1 ube

jacket of high voltage insulation to be 
integrally molded around each high volt­
age contact and lead, while the low volt-

in the regular isolated pockets providing 
air space leakage.

This new technique makes possible com­
pletely molded cables having all connec- 

integral unit that licks the problems of 
high voltage and corona suppression. For 
example, the 30,000-volt anode cable il­
lustrated has in-line tube cap, high voltage 
disconnect and anode clip all molded 

‘ unit tailored

8111FP/M

3 0,0 0 0 vc 
anode cable.

8101FP/M
High Voltage

91 ISL
Molded in-line

2 0.0 0 0 vc 
anode cable.

ADDITIONAL ADVANTAGE—this new tech­
nique gives a solidly molded unit that 
eliminates common cable problems of: 
wire fatigue under vibration; insulation 
pullback; strain relief for leads.

TO GET STARTED
w rite for Spec Sheets on Color TV'—and 
let us plan these techniques to your spe­
cial needs in ANY field involving high 
voltages and corona suppression.

fiMi] Alden Products Co.

INDUSTRY

Charles E. Jacobs has been made field 
sales representative to cover electronic 
products sales for Sylvania Electric 
Products Inc., New York, N Y. and will 
handle renewal tubes, TV picture tubes, 
electronics, and test equipment for the 
company in the northern New Jersey 
area.

Frank J. Hogan has been named dis­
trict manager for CBS-Columbia, TV 
receiver manufacturing division of 
CBS. He will make his headquarters in
Euclid, Ohio, and work with 
pany distributors in Ohio, 
Michigan, and Kentucky. 
Rider, who covered the area 

the com- 
Indiana, 
William 

formerly,
has been assigned to New York, cen­
tral Pennsylvania, and Charleston, 
West Virginia.

Martin Silver was recently appointed 
manager of the new broadcast equip­
ment division of Tel-Instrument Co., 
Carlstadt, N. J. Mr. Silver was formerly 

Martin Silver

manager of the TV division of the Fed­
eral Telecommunications Laboratories. 
During 1953, Mr. Silver served as man­
ager of the UHF TV Station WTVU, 
Scranton, Pa.

William F. Hafstrom was recently ap­
pointed manager of sales of the Gen­
eral Electric Company’s light military 
electronic equipment department.
Charles W, Nelson was made manager 
of product service. Benjamin Parran 
became manager of marketing research 
and product planning, and Robert T. 
Pennington became manager of mar­
keting administration. The appoint­
ments followed the integration of the 
government marketing activities with 
other operations of the military depart­
ment.

Nat Welch has been named vice­
president in charge of sales by ORRadio 
Industries, Inc., Opelika, Ala., manu­
facturers of sound recording tape. Mr. 
Welch joined the company last year as 
sales manager.

HIGHEST (3QUALITY
A

3

B

8

B

2

RATIO DETECTOR
Iron Core Tuned complntn 

with Shnld Can.
Coil is carefully impregnated for stability. Built to with­
stand drastic temperature changes. Mechanically stable. 
It has excellent linearity. Once set—remains in adjust­
ment—vibration-resistant. Has room for additional tie-lug 
on terminal base.

WIDTH CONTROL COIL.
Mechanically stable winding structure. Iron core tuned. 
Single hole mounting. Machine staked terminals.

B

«
-

3

4

HORIZONTAL LINEARITY CON­
TROL COIL—Very stable winding structure 

Instantly adjustable with pullout shaft. Clip mounted. A 
favorite with leading T-V set manufacturers. Sturdy. Vibra­
tion resistant. Trouble free.

SOUND TAKEOFF 
COIL

Iron Core Tuned. Machine 
Staked terminals. Excellent 
electrical and mechanical

mounting.

PICTURE I. F.
TRANSFORMER

Bifiler Winding. Iron Core 
Tuned. Excellent electrical 
and mechanical ability 
Carefully controlled "Q". 
Single hole mounting

ANTENNA COIL Rigidly controlled high 
"Q ’. Inductance easily adjustable. Machine staked lugs. 
Good electrical and mechanical stability. Easily mounted. 
Small size

TOROIDS A wide variety 
and range of sizes available in pro­
duction quantities to specifications. 
Sizes: 3b' and up

Above units are specified as standard equipment 

by leading manufacturers.

Your inquiry is invited. Write

JOHNSON ELECTRONICS DIVISION

tin inti riunì mi • cuciti u. minis

RR AM»] TRANSFORMER UnXlYlKJLj CORPORATION
5123 N. Main St., Brockton 64, Mass
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Agency—Western Advertising Agency, Inc.

LOCKHEED AIRCRAFT CORP.
Agency—Hal Stebbins, Inc.

MAGNECORD, INC.......................
Agency—Arthur Towell Inc 

MALLORY ft CO., INC., P R
Agency—Aitkin Kynett Co. 

MEASUREMENTS CORP........................................
Agency—Frederick Smith Adv. Agency 

MEIPAR, INC............ ..............................................
Aqencv—Lewis Edwin Ryan Adv. 

METHODE MFG. CORP........................................
Agency—Sander Rodkin Adv. Agency Ltd.

MIDLAND MFG. CO............................................
Agency—R. J. Potts-Calkins ft Holden, Inc.

NEW LONDON INSTRUMENT CO. . .
Agency—Henry A. Loudon Adv., Inc.

ONAN A SONS, INC., C W
Agency—Graves A Associates

152

146

139

154

110

133

136

.. 21, 50

158

148

150

135

PEERLESS DIV., ALTEC LANSING CORP.
Agency Dan B Miner Co., inc.

PHALO PLASTICS CORP
Age tcy-—George T. Metcolf Co.

PHELPS DODGE COPPER PRODUCTS CORP.
Agency—Compton Advertising. Inc.

PHILCO CORP.
Agency—Julian G Pollock Co.

POLARAD ELECTRONICS CORP
Agency—James R. Flanagon Adv Agency

POTTER CO.......................
Agency— Symonds. Mackenzie & Co.

PRECISION PAPER TUBE CO.
Agency—Symonds MocKenzi

PRODELIN, INC.
Agency—Art-Copy Advertising Agency

RADIO CORPORATION OF 
AMERICA

Agency- J Wolfer Thompson
RADIO MATERIALS CORP

30.

Co

Agency-- Turner Advertising Agency
RADIO RECEPTOR CO , INC

Agency—Wolter J. Zimmerman Assoc.
RAYPAR, INC.

Agencv—Buti-Rober's and Assoc
RAYTHEON MFG. CO

106

143

36

31

55

127

15$

134

43,
Agency—Walter 8 Snow A Staff. Inc

RESISTANCE PRODUCTS CORP.
Agency—Olian Stdmon Advertising Agency, Inc

SARKES TARZIAN, INC., RECTIFIER DIV.
Agency -Argyle Wampler Advertising

SCHERR CO., INC., GEORGE
Agency—Marvic Illustrations

SENSITIVE RESEARCH INSTRUMENT CORP
Agency- Jules Wagner Advertising 

SHALLCROSS MFG CO.
Agency—Harry P Bridge Co.

SIGMA INSTRUMENTS, INC.

SPRAGUE ELECTRIC CO

28,

103

SPRAGUE ELECTRIC CO
Agencv-- Horry P Bridge Ca.

STACKPOLE CARBON CO
Agencv—Harrv P Bridge Co.

STAINLESS INC
STANDARD ELECTRONICS CORP

Agency Wehner Advertising Ag'n.y
STONE PAPER TUBE CO.

Agency- Robert M Gamble Jr.
SYLVANIA ELECTRIC PRODUCTS, INC. 29,

158

SYNTHANE CORP.
Agency—Arndt, Preston, Chopin, Lamb & Keen,

149

137

112

155

TELECHROME, INC 22
Agency—Powerad Co 

TEXAS INSTRUMENTS, INC. 105
Aqency- Don L. Baxter, Inc.

THERMADOR ELECTRICAL MFG. CO. 147
Aqency—West-Marquis. Inc.

TRANSICOIL CORP ’38
Agencv—Horrv P Bridge Co. 

TRANSISTOR PRODUCTS, INC 154
Aqencv—Henrv A. Loudon Adv., Inc. 

TRANSRADIO LTD ’53
Agencv—Reynell ft Son Ltd. 

TRIAD TRANSFORMER CORP. ”4
Aqencv—Mono Adv. Co., Inc.

TUNG-SOL ELECTRIC, INC................................ 113
Aqency—E. M. Freystadt Assoc., Inc, 

TURNER CO. ............................................ ’20
Agency—W. D. Lyon Co., Inc.

VICTOREEN INSTRUMENT CO................................ ’6
Agency—Carpenter Advertising Co.

WESTERN ELECTRIC CORP....................................... 54
WHITE DENTAL MFG. CO-, S. $................... 129, 148

Agency—Peterson & Kempner, Inc. 
WILLIAMS ft CO., INC., C. K............................ 120

Agency—Emery Advertising Corp.

While every precaution I* taken to insure accuracy, 
we cannot guarantee against the possibility of an 
occasional change or omission in the preparation 
of this index.
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300—1000 Me.

TELEPHONES

GEORGE SGHERR CO.. Inc

CINE-VOICE SUPER 1200 TRIPOD

ELECTRICAL ENGINEER

158 TELE-TECH

high, 
deep,

CLOCKS 
CHINES 
Razor* -

For determining the force required 
to actuate delicate mechanisms.

- RELAYS - 
BUSINESS MA

of ELECTRIC CONTACTS

. ,r -
fhaf ho> n.. *lr 

hecomr an indispi n* 
obit aid to measure, cali­

brate and standardize the
pressure or power required to actuate fine 
precision mechanisms and spring tensions

200-TT LAFAYETTE ST. • NEW YORK 12, N 1.

WRITE FOR FREE 
ILLUSTRATED 
INFORMATION

A ELECTRONIC INDUSTRIES • May 1954

E. W. Glasenapp has become general 
manager of the Victoreen Instrument 
Co. Resistor Department. Beyond the 
supervision of research and develop­
ment work, Mr. Glasenapp is organiz­
ing a national sales and service program 
and developing a national staff of dis­
trict sales managers and factory rep­
resentatives.

PORTARLE POWER UNIT SOUND RECORDER
S3 6 »50 11149 50

Thomas L. Taggart, comptroller sinci 
1951, has been elected treasurer of 
Ampex Corporation, Redwood City, 
Calif. Mr. Taggart will make his head­
quarters in Redwood City, but will 
continue as vice-president and general 
manager of the Ampex Loud Speaker 
Corp., in North Hollywood, a wholly- 
owned subsidiary established last year.

H. C. Westcott has joined the Re­
search Center of Burroughs Corpora­
tion, Philadelphia, Pa. as associate di­
rector for products diversification. Mr. 
Westcott will give specific attention to 
product diversification and the ex­
ploitation of research results outside 
the office equipment field.

Sidney A. Standing has been ap­
pointed manager of the cathode ray 
tube division of the Raytheon Manu­
facturing Company, Waltham, Mass. He 
will make his headquarters in the firm’s 
new cathode ray tube plant in Quincy, 
Mass. John F. Morten, has been ap­
pointed to the new position of marketing 
services manager of the equipment 
sales division of the company. He will 
be responsible for marketing research, 
order service, advertising, sales pro­
motion and exhibits.

MICRO MOTORS for Electric 
WINDSHIELD WIPERS - TIME 

SWITCHES - ETC. . . WEIGHT: Approximately 40 pound*. 
?O WER: 11 5 volt», 60 cycle*, 120 watt*.

Measurements Corporation 
MODEL 84-TV

UHF TELEVISION
Standard Signal Generator

16mm SOUND-ON-FILM EQUIPMENT FOR TELEVISION NEWSREELS, 
TV FILM INSERTS AND KINESCOPE RECORDINGS.. .SOLD WITH 
A 30-DAY MONEY-BACK GUARANTEE. YOU MUST BE SATISFIED!

THE DYNAMOMETER IS AVAILABLE IN 
2 SIZES WITH OPERATING PRESSURES 
RANGING FROM S-15 GRAMS TO 100­
1000 GRAMS.

Our Engineering and Developing Department needs a 
recent Electronic engineering Graduate, preferably with 
a Master's Degree, to work on Electronic Digital com­
puting equipment. Computing experience desirable but 
not essential. Location will be in Chicago.
In reply please state age, education, past employers, 
salaries earned, address ".nd phone number for early in­
terview. Replies will be kept m strictest confidence. Box 
No. A554.

FREQUENCY RANGE: 300-1000 mega­
cycles.

OUTPUT: .1 Microvolt to 1 Volt, across 
50 Ohms.

OUTPUT IMPEDANCE: 50 Ohms coaxial.
MODULATION Internal 400 cycle, con­

tinuously variable from 0 to 30% . 
Provision for external modulation 
of 50 to 20,090 cycles.

LEAKAGE: Negligible.
SIZE: Overall Dimensions: 1 1 V. inches

TELE-TECH
480 Lexington Ave 
New York 17, N. Y

»URICON-PAO

Greibach Instruments Joins 
Gulton Mfg. Corp.

Dr. Leslie K. Gulton, President of 
Gulton Manufacturing Corp., has an­
nounced the affiliation of Gulton 
with Greibach Instruments Corp, 
for the production of the new Grei­
bach multimeters.

Greibach Instruments, headed by 
Dr. Emil Greibach, will make its 
headquarters at the Gulton plant in 
Metuchen, N. J., with laboratories 
in New Rochelle, N. Y.

(Continued from page 156)
Da\ id Garrison has become a mem­

ber of the Philadelphia district sales 
staff of the Synthane Corporation. 
Oakes, Pa., where he had been asso­
ciated with the research and develop­
ment staff since 1937.

BERNDT-BACH, Inc.
7325 Beverly Blvd., Los Angele* 36, Calif.

WRITE FOR ILLUSTRATED FOLDER

NEW PRECISION 
DYNAMOMETER

MEASUREMENTS 
CORPORATION

INDUSTRY, 
NEWS

MANUFACTURERS OF SOUND-ON-FILM RECORDING EQUIPMENT SINCE 1931
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To insure low contact resistance and uniform contact pressure Daven 
patented "knee-action” switch rotors are used. Silver alloy rotors, slip-rings and 
contacts insure finest electrical performance. Daven’s exclusive "plug-in” impe­
dance Matching Networks are available in a wide range of impedance and loss.

Daven Series 690 Attenuation Networks, the exclusive "plug-in* 
feature permits input or output impedance to be changed to any value by sub­
stituting "plug-in” pads of the particular impedance desired.

These networks are intended for use in general laboratory and production 
testing. They are extremely rugged, flexible and reliable. They are available in 
either "T” or "Balanced H” circuits. A range of either 110 DB in 1 DB steps can 
be obtained on the 2-dial series, or a range of 111 DB in 0.1 DB steps on the 3-dial 
series. A special card type, non-inductive winding is used, giving a frequency 
range of from zero to 50 KC. These units may be used above 50 KC with only a 
slight decrease in accuracy. Resistor units are calibrated to ± 1.0% accuracy and 
operate at a +20 DB (0.6 watt) maximum input level.

"DAVENCO. 179 Central Ave., Newark 4, N. J



YOUR BEST BIT

RCA PIONEERED AND DEVELOPED COMPATIBLE COLOR TELEVISION

PRDIT III BINDING

Gold-plated Grid No. I 
mixes grid emission

Higher quality, lead-glass bulb 
insures better performance at 
higher tube voltages

Specially processed glass bulb 
minimizes electrolysis, im­
proves tube life

'rhe RCA-6BQ6-GT horizontal output tube 
is another improved tube. Its improvements 
minimize grid emission, stray emission, and 
TV picture “jitters.”

Carbonized Grid No. 2 runs 
cooler, reduces stray emission

Special mica insulator process­
ing-minimizes picture “jit­
ters” caused by charging effects 
and leakages »^5

lou get more for your money when you buy 
RCA receiving tubes because RCA makes 
extra effort to keep pace with new require­
ments for tube applications. For instance, the 
1B3-GT and 6BQ6-GT illustrate how RCA 
makes improvements in tube type designs 
. . . makes RCA receiving tubes best for top 
performance in your TV-receiver designs.

For circuit application help 
nearest RCA Field Office:

The improvements built into RCA receiv­
ing tubes give you: (1) Superior tube per­
formance, (2) fewer factory-line rejects and 
“in-warranty” failures, (3) substantially 
greater tube value.

The RCA-1B3-GT rectifier has been im­
proved to handle the higher voltages required 
by “big-picture” TV sets. Tube safety fac­
tors have been increased.

(EAST) Humboldt 5-3900
415 S. 5th St., Harrison, N. J.

(MIDWEST) Whitehall 4-2900
589 E. Illinois St., Chicago 11, Ill

(WEST) Madison 9-3671
420 S. San Pedro St., Los Angeles 13, Cal

FOR COLOR-TV, SPECIFY RCA TUBES

RCAReceivingTubes
BEST BECAUSE

BEST BECAUSE

BEST BECAUSE

BEST BECAUSE

BEST BECAUSE

IB3-GT> 
, 801^)

RADIC 

flfCl 
TUBI

FI ECTROU


	"SHRUMKArFIT"

	Write for new and enlarged 16 page catalog I02A Exclusive Manufacturers of Communications Network Components L

	EDISON TIME DELAY RELAY’S

	THE ELECTRONIC INDUSTRIES DIRECTORY

	High Vacuum Pump Has No Moving Parts

	Megawatt UHF-TV Seen

	New Color TV Developments Announced

	Third Educational TV Station Gets $10,000

	As We Go to Press . . . .


	Transistor Reliability

	New Stations Join Network TV Service

	TRANSISTORIZED AUDIO AMPLIFIER



	^CLEVELAND CONTAINERS

	Announcing another outstanding

	DESIGN ACHIEVEMENT by

	The Victoreen Instrument Co.

	As We Go to Press . . . .

	Video Recording

	Alarm System Monitors Remote Control Equipment

	THE ELECTRO MOTIVE MFG. CO., INC.	WILLIMANTIC, CONNECTICUT

	D-100 TEST RECORD

	WOW AND FLUTTER HEAD ALIGNMENT FREQUENCY RESPONSE

	SIGNAL LEVEL

	SIGNAL TO NOISE RATIO TAPE

	The DUBBINGS CO., Inc. Dept. 45 K 4140 45th St., L.I.C. 4, N.Y.

	LIFETIME

	As We Go to Press . . . .



	235 TV Stations Carried Musical

	International Geophysical Program for 1957-1958




	duMont

	FIRST CHOICE FOR

	CORPORATION


	X544

	3 kw CW power output at 1400 mc

	Power gain of 1000 times

	L BAND KLYSTRON

	RPC Type J resistors where subminiature requirements specify full size reliability and performance Precision Wire Wound

	Another Raypar First

	P

	MP TOROIDS


	STOCKED VALUE TABLE

	mem

	IN ORDERING




	©

	Mechanical Vibration

	Pulse	Normally used in circuits whose pulse

	Amplitude amplitude varies up to 60 volts.

	Aircraft-Electronic Progress

	Radar, computer, communications and navigational control systems are among the many new electronic developments resulting from the joint program of the Air Research and Development Command and private firms


	1953-1954

	Low-Distortion FM Demodulator

	Multilayer Distributed Constant

	Delay Lines

	Among several variations of basic oscillator circuit are those which provide certain ad vantages, including lower peak currents and a closer realization to rectangular waves


	Oscillators

	Practical ways of improving station operation and efficiency

	Cell size calculated from

	known temperature range


	Manufacturing Computers for Aircraft

	Sufficiently compact for mounting in small military aircraft, a new navigational analog computer, designed and built for the U. S. Air Force by Ford Instrument Co., provides the pilot with a continuous indication of his bearings without external radar-type beaming

	AXIAL LEAD RESISTORS

	K-BAND TEST HORNS

	DELAY LINES

	CROSSBAR SWITCH

	VARIABLE RESISTOR

	PULSE MAGNETRON

	CONNECTOR

	SHIELDMOUNT

	DC MOTOR

	DIODES

	TUBES

	CAPACITORS

	FREQUENCY MULTIPLIER

	TV ADAPTOR

	INSTRUMENTS

	BRIDGE

	TIMER


	SEE THE

	NEW RAYTHEON KTR-100

	BOOTH No. 10

	NARTB CONVENTION

	WAVEGUIDE SWITCH

	STORAGE CELLS

	CAPACITOR

	COMPARATOR


	RELIABLE

	ELECTRON TUBES

	V ari-Focal I V Lens

	BROADCAST PRE-AMP, ROOSTER



	Model

	5116

	LANGEVIN MANUFACTURING CORPORATION

	LIGHTING

	RADIO

	LECTRONICS

	TELEVISION


	Instrument Rectifiers

	why get involved

	with dozens off equipment sources

	when	will

	supply a complete

	“mike to antenna” package off the finest equipment available?

	TRANSFORMER CORP.




	Audio Transistors

	RADIO RECEPTOR COMPANY, inc


	Tube Sockets

	for High Production

	LEADING MANUFACTURERS

	TELETECH

	TELE-TECH—MAY 1954

	TELE-TECH—MAY 1954

	INDUSTRIAL "AIRBRASJVt” PROCESS

	Missile Connectors


	YOUR EQUIPMENT?

	SIMPLEST, MOST COMPACT

	Electronic Thermostat







	Shallcross

	ONt MACHIN* SHO?

	Pressure Microphones (Continued from page 86)


	CORPORATION

	INDEXING TURNTABLES OF EVERY DESCRIPTION

	FOR HIGHER vibration RESISTANCE

	Contacts

	Capacitors



	NEW LOW PRICES

	CORNING GLASS WORKS

	Commutator Eliminators

	Dr. R. M. Soria Pres, of ’54 Electronics Conference

	e

	Electronic Switch

	WE ÄRE SPECIALLY ORGANIZED TO HANDLE DIRECT ORDERS OR

	ENQUIRIES FROM OVERSEAS

	BILLED IN DOLLARS— SETTLEMENT BY YOUR CHECK





	capacito"^

	TRANSRADIO LTD. 138* Cromwell Rd. London SW7 ENGLAND	EMM«

	Stability and opportunity for



	ELECTRONIC ENGINEERS

	at the "Laboratory in the Sky

	FM Demodulator

	Penn. State Offers Summer Seminars

	HIGHEST (3QUALITY

	RR AM»] TRANSFORMER UnXlYlKJLj CORPORATION
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