]

&

-:.:‘_‘a-""' N -uf"'"-l {
{ S
| B
r, - i
\ 5
MINNEAPOLIS - 5T. PAUL
®/
\l‘-
l...‘-"\-
b
5\
\
Gl e e = MILWAUKEE

ELE-T,ECH

ﬂ“u,@:ﬂ
F

—_—— 1



www.americanradiohistory.com

SPECIALLY DESIGNED FOR USE WITH

SENSITIVE
THERMO-REGULATORS

ADLAKE

No. 5000

Mercury
Relay

Every ADLAKE Mercury

Because of its amazingly high load-input ratio, the No.
Relay offers these advantages:

5000 relay operates at 115 volts 60 cycles on only 0.007
ampere—a fraction of the current consumed by any other

type of mercury relay!
@ Hermetically sealed — (dust, dirt,

It is ideally suited for use in electronic tube circuits ) L
where the output of the tube is limited. With its low moisture, oxidation and temperature
amperage operating the coil, the contacts will handle 5
amperes at the same voltage — and tests indicate the

No. 5000’s life to be over 30 million operations!

changes can'tinterfere with operation)

@ silent and chatterless

It can be used as a pilot relay operating from a very
sensitive thermo-regulator—serves equally well for high
and low temperature control—and- functions perfectly
with either mercury-and-glass or bi-metal regulators.

. Requires no maintenance

@ Absolutely safe

FOR FULL INFORMATION on this sensational relay, write
The Adams & Westlake Company, 1117 N. Michigan,
Elkhart, Indiana. No obligation, of coutse.

THE

Manufacturers of

Hermetically Sealed Mercury Relays for Timing,
Load and Control Circuits
COMPANY

Established 1857 ELKHART, INDIANA New York o Chicage

www americanradiohistorv com
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Edited for the 15,000 top influbn-
tial engineers in the Tele-communi-
cations industry, TELE.TECH each
month brings clearly written, com-
pact, and authoritative arficles and
summaries of the lalest fechnological
developmenis fo the busy executive.
Aside fram. Ifs engineering arficles
dealing with manufacture and epor-
ation of new communications equip-
ment, TELE-TECH i widely recog-
nized for comprehensive analyses
and statistical surveys of frends in
the industry. Ifs timely reports and
interpretations of governmontal oe:
tivify with regard to regulalion, pur-
chasing, research, and development
are sought by the leaders In the
many engineering fields listed below

-

Manufacturing

TELEVISION *» FM
LONG & SHORT WAVE RADIO
AUDIO AMPLIFYING EQUIPMENT
SOUND RECORDERS &
REPRODUCERS
AUDIO ACCESSORIES
MOBILE » MARINE = COMMERCIAL
GOVERNMENT
AMATEUR COMMUNICATION
CARRIER » RADAR *» PULSE
MICROWAYE * CONTROL SYSTEMS

Research, design and producion of
special fypes
TUBES, AMPLIFIERS, OSCILLATORS,
RECTIFIERS, TIMERS, COUNTERS,
ETC. FOR
LABORATORY * |INDUSTRIAL USE
ATOMIC CONTROL

Operation

Installation, opsration and majin-
fenance of telecommunications
equipment i the fields of

BROADCASTING » RECORDING

AUDIO & SOUND * MUNICIPAL
MOEILE = AVIATION

COMMERCIAL = GOVERNMENT

ELECTECGH

Formerly ELECTRONIC INDUSTRIES

TELEVISION e TELECOMMUNICATIONS e RADIO

OCTOBER, 1950

COVER: THE MAJOR EAST-MIDWEST TV MARKETS now comprise the 43 cities
shown on the map which are interconnected by either microwave relay or coaxial
cable systems or both. On September 1, 1950 the microwave relay system eqund-
ing existing coaxial facilities between New York City and Chicago was put into
regular operation, and on September 30 ancther microwave relay system linking
Omaha and Chicago was opened. Photo insert at right shows type of tower
construction employed for microwave relay stations between New York City and
Chicago while that at left shows the type that will be employed west of Omaha

in linking with the West Coast. See page 33 for additional details,

THE FCC COLOR-TV DECISION—CALAMITY OR OPPORTUNITY? .......
Majority of radio-television industry is aghast at the
Commission’s proposed field-sequential system for TV

A SIMULTANEOUS VIDEQ AND AUDIO MASTER SWITCHER . .C. J. Auditore
Equipment uses combination of catalog items on special
console to effect switching of picture sound signals

MONOSTABLE MULTIVIBRATOR DESIGN . ... ... ... ... . . F. Montgomery
Circuit generates rectangular pulses of constant ampli-
tude in response to triggered pulses with varying shapes

SIMPLE DESIGN OF MULTI-OUTIUT EQUAL-IMPEDANCE MATCHING
NETWORKS . ... .. i e R. 6. Masching
Single output of audio amplifier is connected to a number
of same impedance loads using resistances only
14 CITIES IN EAST AND MID-WEST ADDED TO TV NETWORK .........,.
NARROWBAND FM DOUBLES NUMBER OF VOF CHANNELS FOR MOBILE
USE — PART I . ........... C. 4. Priest, C. M. Heiden, D. C. Pinkerton
20-KC channel assignments demonstrate methods of effecting
spectrum economy in Land Transportation Radic Services

THE WORK OF THE RADIO-TYV MANUFACTURERS ASSN. ... .R, C. Sprague
How voluntary cooperative efforts produce valuable stand-
ardization and promotional services for entire industry

REMOTELY-CONTROLLED MICROWAVE ANTENNA ORIENTATION
H. D. LaCrosse and J. B. Ledbetter
Solution to problemn of lining up remote-pickup receiving
antennas mounted on high transmitter towers is offered

FRONT END DESIGN OF A 400-MC RECEIVER — PART 11 . Vernon H. Aske
Circuit utilizes matched single-tuned imput of new type
construction. Subminiatures, miniature tuned circuits used

FERRITE-CORE YOKE FOR WIDE DEFLECTION ANGLE KINESCOPES
M, [, Obert and W. A, Needs
Design details of newly-developed yoke assembly for use
with pictute tubes with up to 70° deflection angles

MILITARY CONTRACT AWARDS ... ... .. . . . i
DIRECTORY OF CONSULTING ENGINEERS AND RADIO-TV ASSOCIATIONS

DEPARTMENTS: Tele-Tips . ............. 8 [New Prodwets ..........
Editorial . ....... ...... 23 News ...t
Radarscope ............ 24 Books ....... ... ......
Washington . ........... 46 Personnel .............
Bulletins ... .......... . 64

28

31

32

33

34

36

38

40

42

Publishers olso of RADIO & TELEVISION RETAILING

www americanradiohistorv com

CALDWELL-CLEMENTS, INC., Publication, Office, Orange, Conn., Editorial &
Executive Offices 480 Lexingtorn Ave., New York 17, N. Y., Tel. Plaza 9-7880
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POLARAD
TELEVISION EQUIPMENT

for studio e laboratory e manufacturer

FIELD CAMERA
CHAIN

Model CV-2
QUTSTANDING FEATURES

. Extremely sensitive at low light levels.

. Picture resolution greater than 500 lines.

Four lens turret with synchronized switching.

. Electronic View Finder.

. Communication Channel.

. Portoble Camera Control Unit meets oll require-
ments of programming and monitaring.

7. Portable Power Unit adjustable for all operating

conditions and completely metered.

U\\J'I-BSHN—-‘

WHERE USED

Polarad’s Model CV-2, Field Television Camera Chain is
used both indoars and cutdoors for picking up programs.
Excellent picture quality and resolution are obtained even
under difficult and unpredictable lighting conditions.

DESCRIPTION

Palarad’s Television Camera Chain, Model CV-2, consists of:
Field Camera Unit Camera Cable

Camera Control Unit Lens Component:

Power Unit 50 mm, 1.9
Electronic View Finder 90 mm, £3.5
Camera Tripod 135 mm, 3.8

This ruggedly constructed camera chain is weatherized for all possible operating
conditions.

Compactness and lightweight suitcase type construction of the camponent parts
insure portability. The camera unit is supported on a special scanning maunt and
tripod which provides excellent maneuverability in covering a scene over a wide angle.
The electronic viewfinder plugs into the camera and is detachable from it. A removable
four lens turret with interlocking switches provides means for changing scenes rapidly
without circuit transients,

The Camera Unit is connected to the portable Camera Cantrol Unit by a single
special camera cable. The Camera Control Unit provides the major electrical adjust-
ments of the comera. It monitors the picture and waveform of the output signal by
means of a built-in oscilloscope and picture monitors.

The Power Unit is adjust-
able for varying A-C line
conditions and  provides
metering for the system. All
power requirements for the
Camera Chain are provided
from this unit.

Polarad’s Field Camera
Chain, Model CV-Z, is
adaptable to and con oper-
ate with existing equipment.

Television Engineers and consultonts to the notion’s great television sfcfions.

100A METROPOLITAN AVE.
BROOKLYN 11, NEW YORK

NEDESHEGH

TELEVISION » TELECOMMUNICATIONS » RADIO
Formerly ELECTRONIC INDUSTRIES

M. CLEMENTS
Publisher

O. H. CALDWELL
Editorial Director

BERNARD F. OSBAHR JOHN H. BATTISON

Associote Editor Associate Editar

H. D. WULFORST
Assistont Editor

CHARLES DREYER
Art Director

R. C. DAVIES
Editor
National Press Bidg.
Washington, D. C.

DR. A. F. MURRAY
Consulting Editor
4707 Windom PL
Washingfon, D. C.

News

CIRCULATION
8. V. SPINETTA, Circulation Director
M. GROENING
Subscriptions, List Compilation

BUSINESS DEPARTMENT
M. H. NEWTON, Business Manager
HOWARD A. REED, Sales Manager
JOSEPH DRUCKER, District Manager
480 Lexington Ave., New York 17, N. Y.

S. M. GASKINS, Waestern Manager
ANDREW M. GENT, District Manager
201 N. Wells St., Chicago 6, !ll.
Telephone RAndolph 6-9225

CHRIS DUNKLE & ASSOCIATES
Southern California Represenfative
2506 W. 8th Street, Los Angeles 5, Calif.
Telephone DUnkirk 7-6149

W. W. SWIGERT,
Credit Manager

N. McALLISTER, Director Reader Service

M. E. SCHNEIDER, Production Supervisor
Editorial

M. TEMMEL, Secretary

TELE-TECH*, October 1950, Vol. 9, No.
10. 40 cents o copy. Published Monthly by
Caldwell-Clements, Inc, Publication office,
Orange, Conn. Editorial, Advertising and
Executive Offices, 480 Lexington Ave. New
York 17, N. Y. M. Clements, President;
Orestes H. Caldwell, Treasurer. Subserip-
tion rates; United States and Possessions,
$3.00 for one year, $5.00 for two years.
Conada, $4.00 for one year, $6.00 for twa
years. All ather countries, $5.00 for one
year, $7.00 for twa years. Please give
title, position and <company cannection
when subscribing. Entered as second class
matter June 9, 1947 at the post office at
Orange, Cann., under the act of March 3,
1879. Capyright by Caldwell-Clements,
Inc., 1950. Printed in U. S. A..'Reg.
U. S. Pat. Off.
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SPECIFY @
CORNING |

HERE ARE A FEW
OF THE UNLIMITED
DESIGN POSSIBILITIES

For Economical, Trouble-Free
Design and Assembly

Here is a positive solution to your high frequency inductance
problems—Corning Metallized Glass Inductances. For F.M. and
television applications, they offer a new standard of quality,
versatility and economy.

Corning Metallized Glass Inductances combine specially se-
lected glass forms with fired-on conductors to give remarkably
high temperature stability and low loss. This means you are as-
sured of negligible drift characteristics, even under unusual tem-
perature changes. In many instances, the use of stable Corning
Metallized Inductances eliminates the need of including addi-
tional stabilizing components in the circuir. Being precision
made, every Corning inductance of a given type can be duplicated
within very close tolerances in any quantity.

Easy and convenient to use, Corning inductances can stand
repeated handling during production assembly. They are readily
installed by conventional soldering methods or grommet mount-
ing techniques. The tin electroplated surface facilitates soldering
and minimizes oxidation. Low initial cost, accuracy, ease of in-
stallation and durability contribute to production economy.

Corning inductances can be designed to fit your most exacting
high frequency inductance requirements. They can be obtained
as fixed tuned, permeability tuned or permeability tuned induc-
tance-trimmer combinations. Uniform variable or double pitch
windingsareeasily supplied. Let Corning engineershelp solve your
inductance problems. They will be glad to discuss them with you.

Corning Metallized Inductances are
superior in every way for high fre-
quency applications. Their electrical
characteristics include low temperature
coefficients, high Q and high stability.
The smooth glass wall insures noiseless.
tuning and fine adjusting screws
permit rapid and accurate alignment.

CORNING GLASS WORKS

ELECTRONIC SALES DEPARTMENT
Electrical Products Division

CORNING, N. Y.
MWW&& é’%//

METALLIZED GLASSWARE: INDUCTANCES - CAPACITORS - BUSHINGS - ALSO A COMPLETE LINE OF TELEYISION TUBE BLANKS

TELE-TECH + OQclcber, 1950 3
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® Split-second start and stop

® Push-hutton operation

® Extremely accurate timing—
with synchronous capstan

@ Smooth tape runs—via
sapphire guides

o
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® Microswitch “‘tape-break”
control—no tape spills, snarls

® Remote control of all
operations

® Rack or console mounting

® Plug-in amplifiers

® Interlock system for vital
controls

® 3 heads—Erase—Record—
Playback
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PUSH-BUTTON CONTROL puts tape recording

facilities at your fingertips.

Iliyﬁ-l"idelify Tape Recorder

This is the world’s

foremost professional
tape recorder, the one
recotder that has
everything—accurate
timing, low wow and flutter, plus quick starting. All
operations are push-button controlled. All functions
—including cueing—can be extended to remote
positions.

Designed for applications where operating TIME
and RELIABILITY are prime factots, the new Type
RT-11A Recorder offers a number of exclusive fea-
tures. For example, you can start or stop the tape
in 0.1 second. You can jockey the tape back and
forth for cueing without stopping. You can rewind
a standard 10l5-inch reel in one minute!

A synchronous capstan makes it practical to hold
recording time to =215 seconds in a 30-minute run.

Remote Control Unit, MI-11948. Available exira.

AUDIO BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT. CAMDEN.N.J.

In Canada: RCA VICTOR Company Limited, Montreal |

www americanradiohistorv com

st momey cam buy f

And with synchronizing equipment . . . for which
provision is made . . . timing can be held to 0.3
second on any length program!

Many more important features, too.
Self-centering “‘snap-on” hub adaptors assure perfect
reel alignment with either RMA or NAB reels. A
complete system of control interlocking virtually
eliminates the possibility of accidentally erasing a pro-
gram—makes it impossible to snarl or “spill” the
tape. “‘Microswitch” control stops the machine if
the tape is severed—applies reel brakes instantane-
ously. The tape automatically lifts free and clear of
heads during fast forward runs or rewinds. Tape align-
ment over the heads is held precisely by a floating
casting. Starting wow is reduced to the vanishing
point.

BY ALL MEANS, call your RCA Broadcast Sales
Engineer for complete details. Or mail the coupon.

'RCA' Engiiieering Prodiicts,
Department 87],
Camden, New Jersey

Send me more information (including price and
delivery) on your new De Luxe Tape Recorder,

Type RT-11A.

ADDRESS ...

STATION OR FIRM

CITY ...
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ILLINOIS

S$—Silver-Coated Copper

CHICAGO 50,

SHIELDS
2nd

Tst

TYPE

DIAMETER | JACKET

TEFLON CABLES

JACKET

OD OF
ARMOR

IMPEDANCE
IN OHMS

o
2

Fibreglass Silicone Impregnated
1830 SOUTH 54TH AVENUE »

21-388

-t
o]
z
w
I
B
z
a4

Fsl

AN
NUMBER
RG-119/U
RG-120/V
Similer to
RG-58/U
Similar 1a
RG-59 /U
Similar to
RG-11/U
Similar to
RG-55/U
Similar ta
RG-5/U

o S i

SlZes --

Eleven
Electronics Engineers will want to keep this list-

ing at hond for quick reference.
If you do not wish to remove this chart from

this publication, AMPHENOL will gladly send a

reprint of the advertisement.

IIt
AMERICAN PHENOLIC CORPORATION,

Amphenol Now Produces Teflon

HIGH HEAT-RESISTANT
COAXIAL CABLES made with

TECHNICAL MEETINGS

Audio Engineering Society
to Conduct Fair, Oct. 26.28

The Audio Engineering Society will
be host again this year to audio engi-
neers and manufacturers at the annual
“Audio Fair” which will be held at
the Hotel New Yorker, New York
City on Oct. 26-28. Installation of new
officers and annual business mesting
will take place the morning of the
26th. Technical sessions will be con-
ducted every day and manufacturers’
exhibits will be open on Thursday the
26th from 9 to 6, Friday from 9 to 9
and Saturday from 9 to 6 P.M. A
bangquet will be held on Thursday,
Oct. 26th.

Following is a list of some of the

technical papers to be presented.
“Symposium On High Fidelity Audie Systems
For The Home’'; Proposed Standard Method of
Calibrating Cutters & Pickups’”; "RMA Standards
Covering loudspeaker Systems and Associated
Equipment’’; "Educational Awdio Requirements’’;
"Application of Squore Wave Testing To Disc Re-
cording”’; "New Developments in Radig Tubes
and Their Application te Audio Circuits’™; "A
Consideration of Intensity-loudness Funclion and
its Bearing Upon the Judament of Tonal Range
and Volume Level”; “CBS Television Studio lnter-
Standards Committee on Playback Characteristic’’;
communication Focilities; ““Report of the A. E. S.
“’Free Field Audiometry’’; “'The Measurement of
Avdic Valume’; “A New Llow Cost infer-modu-
lation Measurement and Analysis Technique'’;
“Lovdspeaker Damping’’; ‘’Multi-Channel Magnet-
ic Tape Recording’’; A Solution to Magnetic Tape
Timing Problems; “'Action of A. C. Bias in Mag-
netic Tape Recordings’’; ‘‘Sprocket Hole Magnetic
Tape Recording”.

Exhibitors at the Fair include:
Radig Corporation of Americe, Camden, N. J;
Generol Electric Co., Schenectady, N. Y.; Gates
Radie Co., Quincy, 1l.; Somerset Laboratories,
Union City, N. J.; ‘Audak Co., New York 18, N. Y.;
Hewlett-Packard Cn., Pale Alte, Calif.; Brush De-
velopment Co., C'eveland 14, Ohio; Tektronix,
Inc., Portland 14, Ore.; Milo Radio & Electronics
Corp., New York, N. Y.; Permoflux Corp., Glen-
dale 5, Calif.; Langevin Mfg. Cerp., New York,
N. Y.; Rek-0-Kut Co., Llong lIsland City, N. Y.;
Preste Recording Corp., Paramus, N. J.; Harvey
Radio Co., New York 18, N. Y.; Reeves Sound-
craft Co., New Yark, N. Y., Panaromic Radia
Froducts, New York, N. Y.; Cinema Enginazring
Co., Burbank, Calif.; Altec Lansing Corp., Holly-
woed, Calif.; Peerless Transformer, Los Angeles,
Calif.; Amplifier Corp. of America, New York,
N. Y.; Electro-Voice Inc., Buchanan, Mich.; Allen
B. Du Mant Loboratories, Inc., Cliffon, N. J.; Bal-
lantine Laborataries, Inc,, Boonton, N. J.; Daven
Co., Newark 4, N. J; Measurements Coro., Boon-
ton, N. J.; Audio Devices inc., New York 22, N. Y.;
Hermon Hosmar Scott, Inc.,, Cambridge, Mass.:
British Industries Corp. Landan, England; Garrard
Sales Corp.,, New Yark, N. Y.; Pickering & Co.,
Oceanside, N. Y.; Stephens Mfa. Corp., Culvar
City, Calif.; Magnecord, Inc., Chitago, III.; Audio
Instrument Co., New York, N. Y.; Sonar Radio
Corp., Brooklyn, N. Y. Rangertone, Inc., Newark,
. J.; James B. Lansing Sound, Inc., Venice, Calif.;
Audio & Video Products Corp., New York, N. Y.;
Ampex Electric Corp., San Carlas, Calif.; Fairchild
Recording Equipment Co., New York, N. Y.; Mc-
In:::sh Engineering Laboratories, Silver Springs,
M

(See page 48 for mew products fo be
displayed at Audio Fair).

Kansas City IRE, Nov. 3-4

The Kansas City Section of the In-
stitute of Radio Engineers is planning
its second annual Regional Papers
Conference tc be held at the Presi-
dent Hotel in Kansas City, Mo, on
November 3 and 4. The general theme
of the conference is “UHF—Applica-
tions and Technigues”. Five sessions
covering the topics of transmitters,
receivers, antennas, television, and
test equipment will be held during the
two-day period. J. H. Van Horn is
chairman of the Conference Commit-
tee.

TELE-TECH ¢ October, 1950
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THIS GEM-SIZED UNIT DOES A

Each tiny El-Menco CM-15 capacitor performs at maxi-
mum efficiency regardless of climate or critical operating con-
ditions. Before leaving the factory, it is tested for dielectric
strength at double working voltage—for insulation resistance
and capacity value. Every gem-sized El-Menco capacitor
meets and beats the strictest Army-Navy standards. That's
why yow can always depend on this tiny condenser to give

gigantic performance in your product.

Gtk MURIRIORS E ARSI TN A COMPLETE LINE OF CAPACITORS TO

Actual Size 9/32" x 1/2” x 3/16” MEET EVERY REQUIREMENT

For Television, Radio and other Electronic
Applications.

2 to 420 mmf. cap. at 500v DCw. THE ELECTRO MOTIVE MFG. €O., Inc.

2 to 525 mmf. cap. at 300y DCw. WILLIMANTIC CONNECTICUT

Temp. Co-efficient + 50 parts per million
per degree C for most Write on your firm letterhead for
capacity valuves. = bu e Catalog and Samples.

6-dot color coded.

MOLDED MICA MICA TRIMMER

FOREIGN RADIO AND ELECTRONIC MANUFACTURERS COMMUNICATE DIRECT WITH OUR EXPORT DEPT. AT WILLIMANTIC, CONN. FOR INFORMATION,

ARCO ELECTROMICS, IMC, 135 Liberty St., New Yark, N. Y.—Sole Agenrt for Jobbers and Distributors in U.S. and Canada

TELE- TECH * October, 1930 7

www americanradiohistorv com
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TELE-TIPS
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SPEEDED SPEECH —The Air
Force has released through the Tech-
nical Services Office of the Commerce
Department a repert of a study on
“speeded speech” which gives details
of successful experiments to speed
communication by chopping and elim-
inating segments of recorded speech

A

on a plastic tape. Intelligibility scores
of 80¢, were secured on samples when
the rate of communication was
speeded to two-and-one-half times

the original recording.

PRACTICAL BIGNESS — Witty
tidbit now in circulation tells of a re-
cent visitor noting a sketch on the
office wall belonging to an executive
of a major TV glass tube-blank
manufacturer. On expressing interest
as to what the sketch represented he
was informed that it showed the
structural detail of their new 33-in.
picture tube. In turn, the visitor
asked why such an odd number as

's T-formation 1

o R NRRE ;

L R

New smooth action! New thrilling performance! Greater all- ‘
round team effectiveness for foothall gridirons and felevision
receivers with the T-formation — Thomas Tubes.

Banish the galloping ghosts - and put your receivers in the clear
for consistent gains in popularity and sales. Try television's famous
T-formation —and we do mean Thomas! There are no finer tele-

vision picture tubes.

THOMAS ELECTRONICS, Inc.

118 Ninth Street

Passaic, New Jersey

www americanradiohistorv com

33-in. had been chosen. “Well,” said
the executive, “because of the way
in which current demand has been
constantly pressuring for larger and
larger picture tube sizes, we decided
that we would have to establish some
practical size limitation. Accordingly,
we averaged the sizes of the doors
in homes and in various buildings
and found this to be 36-in. Our 33-in.
tube will, of course, just go through.”

WASHINGTON DECALOGUE —
Radio manufacturers are now visiting
Washington in increasing numbers.
The head of Selvage & Lee which has
been Washington public-relations
consultant to RMA, besides 16 other
industrial accounts, offers these “ten
commandments”:

1. Don't be guagged,
the press.

2. Don't Lhink you
petly bureaucrals,

4. lnow wyour stuff and prepare carefully.

1. Be as alert Lo express your apprecia-
tion to your Senator or Congressman as your
indignation.

Cive your slory to

gain by appeasing

5. Keep your representatives in Congress
informed.

., Know your Congressional committees,
not only rhe members, but the counsel, thc

investigators.

7. Be as vigilant in defending your pre-
rogatives as is a Communist.

8. Don't depend on lobbying, Take your
story Dback to the people where Government
propaganda goes.

9, It wou must retain an Administration
pal, check him first with more established
conlacts. 1t may cost you half as much for
1wice the service,

J0. Take a turtie along fer observation.
He progresses only when he has his necic
out.

FOR RADIO BLIND—Robert W.
Gunderson, thirty-one, blind since
birth but a successful radio engineer.
inventor and teacher has just sent to
press the seventh monthly issue of
“The Braille Technical Press,” a radio
magazine for the blind. The sixty-page
magazine is made of heavy card-
board-like paper in an eleven-by-
fourteen-inch format. So far Mr.
Gunderson has had to write most of
the articles himself. He keeps up on
technical news by having his wife,
Lillian, read the technical magazines
to him. When an important article
appears, he makes a tape recording on
a machine he has built, and plays it
back when he wishes to reread it.
He types the articles and his wife
retypes a perfect copy of the contents
for the American Printing House for
the Blind, Louisville, Ky., which pro-
duces the magazine. Gunderson is
retained as a designing engineer by
Hudson Electronics in Mt Vernon,
N. Y.

TV GLARE ELIMINATED—Latest
wrinkle in the manufacture of TV
picture tubes is to sand-blast both
sides of the filter-glass face-plates
and then etch them with hydro-
fluoric acid. This additional process-
ing, it is said, practically eliminates
any and all glare.

TELE.-TECH + Ociober, 1950
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Jack Zander, Directar of Anima-
tion, and Williom 8. Nemeth,
Cameraman, both of Transfilm
Inc., team up with o Maurer 16
to work out camero effects for a
slide motion picture.

At Transfilm Incorporated. where animated motion pictures and slide filims are
produced in volume, hair-line accuracy is of utmosl importance. [nevitably, this
leading commercial film company selected Maurer as the 16 mm. camera that best
supplies this vital quality,

In Maurer VERSATILITY thev found accurate registration of each individual frame,
along with precise high-power focusing and large clear direct-through-the-lens
viewing.

In Maurer DEPENDABILITY they found consistently accurate performance under alt
condilions, insured by years of rigorous testing hy top industry technicians,

And in Maurer EXCLUSIVE FEATURES, such as the 235° dissolving shutter, they
found fast aecuraie changes of exposure while shooting.

Because it meets so many varied needs, more and more producers like Transfilm
arve turning to the Maurer 16 mm. as the ideal camera for every phase of profes-
sional motion picture production.

For detatls on these and other exclusive Maurer features, wrile

The Maurer T6 mm., designed specifi-
cally for professional use, is equipped
with precision high-pawer focusing and
the finest view-finder made. Standard
equipment includes: 235° dissolving
shufter, auvtamatic fade control, view-
finder, sunshade and filter holder, one
400 foot gear-driven film magazine, a
60-cycle T115.volt synchronous motor,
one 8-frame handcrank, power cable
and o lightweight carrying case.

Qctober, 1950

www americanradiohistorv com
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YOU CAN test the paper for density . .. thickpess ... porosity...
power factor . . . chloride content . . . dielectric constant . . . di-

electric strength.

And then test the foil for thickness . .. purity . .. softness of the
anneal . .. freedom from oil . .. cleanliness of surface .., absolute
smoothness.

And then test the liquid dielectric for specific gravity .. . viscosity
...power factor ... color ... acidity . . . flash point . .. dielectric
strength . . . dielectric constant . . . insulation resistance . . . water
content.

And after that, test every single finished capacitor for shorts,
grounds, and opens at overvoltage between terminals and between
terminals and case ... and measure the capacitance of every single
uaic . . . and then check every single capacitor to see that it has a
leak-proof hermetic seal.

OR YOU CAN buy General Electric capacitors . . . product of
outstanding research and know-how . .. which have already passed
every one of these tests

... on the materials when they were made,

... and again before they were used.

. ..and on the capacitors during manufacture.

. . .and then, finally, on every single capacitor before shipment.
For full information on types, ratings, dimensions, types of moun-
ing, and prices of capacitors, address the nearest General Electric

Sales Office or Apparatus Department, Geneval Electric Company,
Schenectady 5, N. Y,

GENERAL@D ELECTRIC

407170
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In the waveguides which conduct microwaves to and from
the antennas of radio relay systems, current is concentrated
in a surface layer less than 1/10,000 inch thick, on the inner
surface of the waveguide. When these surfaces conduct
poorly, energy is lost.

To investigate, Bell radio scientists devised exact meth-
ods to explore this skin effect at microwave frequencies.

Scratches and corrosion, they found, increase losses by
50 per cent or more. Even silver plating, smooth to the eye,

Saving energy for better
low-cost telephone service

Arrow points to tube containing a wire speci-
men under test for surface conductivity. The
tube and wire are excited to resonance by micro-
waves frem generator at extreme left. Conduc-
tivity is calculated from frequency velues
indicated by barrel-shaped wavemeter (top
center) and resonance curves traced on an
oscilloscope screen (nrot shown).

can more than double the losses of a polished metal. Very
smooth conductors, like electropolished copper, are best.
An inexpensive coat of clear lacquer preserves initial high
conductivity for many months.

Energy saved inside a microwave station is available
for use in the radio-relay path outside. So stations can some-
times be spaced farther apart, and there will always he more
of a margin against fading. Here is another example of the
practical value of research at Bell Telephone Lahoratories.

TELE-TECH * Cctober, 1950
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Proving once again that

WW@W&@

1. Design of cathode lead for positive adjustment and
control of transconductance; limits are 20,000-23,000
umlios or only 25% of permissible specified range.

2. High temperature ceramic in hot cathode end elim-
inates danger of gas evolution from glass at high tera-
peratures. Assures better protection under overload
conditions.

3. Uniquely processed mesh grid assures greater fre-
quency stability with variation in grid dissipation.

4. Gold over silver plating to maintain optimum sur-
face conductivity even in corrosive atmosplieres.

5. Machlett’s high vacuum processing for good cath-
ode activation and freedom from gasiness.

6. Stronger glass-metal seals. Less breakage inserting
and removing tubes.

* Conforms with recently issued JAN specifications.

ML-2C3%A ' ‘4 GENERAL CHARACTERISTICS ML-381 FOR PULSED APPLICATIONS
Eiectrical Maximum Ratings (Tentative)

Cothode: Coated Unipolential ep, Peak L. e i e 3500 volts
Healer Yoltage ................... 6.3 volls TPy PEAK & ottt it 4.5 amps
Heater Current . ... .............. 1.0 amperes Tgr PEAK -t oo e e 2.0 amps

Amplification Factor (Average)......... 100 lp, O¥E e e 30 MA

Direct Interelectrode Capacitances {Average) Ig, ave . ... . s 15 MA
Grid Plate . ...................... 1.95 uufd. T, pulselength ..o vi i iinanes 5, sec.
";"l”"d Ccﬂ"'r‘ze -------------------- oédgg “M::- L 1%

ale LAINOEe - . vvrrrr e ahtastes =3 5.5 volts &= 5%

Transconductance

. In all other respects the ML-381 is electrically and
= . Ep = (A .23, h
(ib = 70 ma,, Eb 600 v.} (Average] 000 simhos mechanically interchangeoble with the 2C3%A,
| Radio Frequency Power Amplifier

Class-C FM Telephony ar Telegraphy
(key-down conditions, 1 tube)

Idd sy
Moximum Ratings é ﬁ m 7- ‘ 5 ’ .
D-C Plate Yaltage . .....cviuiiiaans 1000 max. volts

D-C Cothode Current ..........vvus 125 mox, ma.

D-C Grid Voltoge .............eun. — 150 max. volls Long experience in the development and manufac-
Peak Positive R-F Grid Yaltage....... 30 max. volts .

Peak Negative R-F Grid Yoltage..... _ 400 max. volts ture of the 2C39A electron tube has given Machlett
Plate Dissipation .................. 100 max. walts Laboratories a comprehensive understanding of the
Grid Dissipation .................. 2 max. wotts

operating problems encountered in a wide variety of
applications of this tube type.

For assistance on your specific problem, write to Machlett Laboratories

or contact your local Graybar office.

12 TELE-TECH + Cclober, 1950
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sk Records on tape

%k Records on discs

3k Plays back both
tape and discs

% Plays any 78
R.P.M. Record

GENERAL INDUSTRIES MODEL 250

TAPE-DISC RECORDER

*,‘j;ﬁe;,;zz:ef:f,‘;,;ﬁ’_ Sensational, indeed . . . at a cost which enables it to be in-
corporated in moderately-priced radio and TV combina-
tions . . . the first complete home recording and play-back

assembly for both tape and disc use.

The Model 250 Tape-Disc Recording Assembly is General
Industries’ newest development in the sound reproduction
A very complete service manual field. Already thoroughly tried and tested in actual use, it
is included with each unit. It contains many new design innovations, including fool-

also contains a s sted ampli- .
ﬁi’; df,';;;’;;;;;fii : mmpfe;e proof cperating features that anyone can understand.

amplifier parts list. A new catalog sheet, describing all of the recording and
play-back features of the GI Model 250, will be sent upon
request. Write, wire or phone for your copy foday.

The GENERAL INDUSTRIES

DEPARTMENT L + ELYRIA, OHIO

TELE-TECH +« Qctlober, 1950
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your
viewing

-

public’s
first {

Du Mont Teletrons; of course! "'Just Right” pictures
— not too bright; not boresomely dull; black-blacks,
white-whites, with rich life-like gradations; picture
sizes the public wants; finest workmanship and
materials; and that much-copied Du Mont Bent-
Gun Design.

Typical of Du Mont's leadership in cathode-ray
tubes, all these features are now offered in their
new line of rectangular Teletrons.

Definitely the universally-acknowledged "'First
With the Finest in Teletrons.”

DETAILED LITERATURE ON REQUEST.
LET US QUOTE ON YOUR REQUIREMENTS.,

# Trade-Mark

14 TELE-TECH -+ October, 13850
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SELENIUM RECTIFIERS
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OPERATING TEMPERATURES are lower becouse

this revolutionary spacer allows the free circulation of air to the

center of the assembly.

PROGRESSIVE DESIGN ENGINEERS nrove oc-

cepted the "Centre-Kooled" rectifier as a standard component 1 Constant assembly pressure.

Compare These Features

in their sets and have eliminated heat producing transformers Improved convection cooling.

d rectifier tubes. . . . .
and recninier Tubes Rigid mechanical construction,

2
3
THOROUGHLY ENGINEERED for rugged service 4 Light weight per unit of power output.
5
6

and rated for use at high ambient temperatures. Stud mounting on request,

Used by leading manufacturers in the radio and television field Locating lug on request.

—over a million now in use.

A AR LS . LA AL AR AR AR AR R ERR VLR ARC R R R RE Y

Take advantage of our free engineering service on Selenium E '
Rectifier power supply design. ’ THE SARKES TARZIAN !
; HEAVY DUTY E

- - A\ ; {to 50,000 Amps.) ;

ZC e ;  SELENIUM RECTIFIER ;

N el o ‘ incorporates the 1

= £ P ; center cooling feature. E
ZabLldl; s

; JANC, ’ ’
fessssssrrnaiasssiiatasesensnnnn o4

RECTIFIER DIVISION

415 NORTH COLLEGE AVYENUE, DEPT. F, BLOOMINGTON, INDIANA
TELE-TECH -+ October, 1950 15
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g{ - MO'DEL V-4A
VIVM KIT

HAS EVERY EXPENSIVE Fe

% Higher AC input impedance, (greater than 1 megohm at 1000 cycles).

* New AC voltmeter flut within 1 db 20 cycles 10 2 megacycles (600
ohm source).

* New accessory probe (extra} extends DC range to 30,000 Volts.

* New high quality Simpsen 200 microampere meter.

* New %% voltage divider resistors {finest available).

* 24 Complete ranges.

* Low voltoge ronge 3 Volts full scale (1 of scale per volt).

* Crystal probe (extra) extends RF range to 250 megacycles.

* Modern push-pull electronic voltmeter en both AC and DC.

* Completely transformer operated isolated from line for safety.

X Largest scale availoble on streamline 4% inch meter.

* Burn-out proof meter circuit.

* lsolated probe for dynamic testing no circuit loading.

* New simplified switches for eosy assembly.

I.OV%KE $23‘59

The new Heathkit Model V-4A VTVM Kit measures to 30,000 Volts DC and 250 megacycles with accessory probes — think of it, all in one
electronic inscrument more useful than ever before. The AC voltmeter is so flat and extended in 1ts response it eliminates the need for separate
expensive AC VIVM's. + or — db from 20 cycles to 2 megacycles. Meter has decibet ranges for direce reading. New zero center on meter
scale for quick FM alignment.

There are six complete ranges for each function. Four
functions give rotal of 24 ranges. The 3 Volt range allows
33149 of the scale for reading one volt as against only
20¢5 of the scale on 5 Volt rypes.

The ranges decade for quick reading.

New 1497 ceramic precision are the most accurate com-
mercial resistors available — you find the same make and
quality in the finest laboratory equipmear selling for thou-
sands of dollars. The entire voliage divider decade uses
these 1G5 resistors.

Zec 30,000 vour bc

to 1
b 100 megohms,};gads 30,000

New 200 microamperg 414" screamline meter with Simpson for Volt range igh in 0 Voles on
quality movement. Five times as sensitive as commonly vohammnmum loading o £:;k‘mPeQapce
used 1 MA meters. bem-f:; iﬁisdllarge plastic insulatgiv;?lon

safety ¢ nd poinc for maximucs

Sharterproof plastic meter face for maximum protection

Both AC and DC volumeter use push-pull electronic volt-
meter circuit with burn-ort proof merer circuir.

Electronic ohmmeter circeit measures resistance over the
amazing range of 1/10 ohm to one billion ohms all with
internal 3 Volr batcery. Qhmmeter batteries mounr on the
chassis in snap-in mounring for easy replacement.
Volrage ranges are full scale 3 Volts, 10 Volrs, 30 Volrs,
100 Volrs, 300 Volts, 1000 Volts. Complete decading cov-
erage without gaps.

The DC probe is isolated for dynamic measuremenrs. Negi-
gible circuit loading. Gets the accurate reading without
disrurbing rhe operation of the instrument under rest. Kit
comes complete, cabinet, transformer, Simpson metes, rest
leads, complete assembly and instzuction manual. Compare
jt wich all others and you will buy a Heachkit. Model V-4A.
Shipping Wt., 8 lbs. Note new low price, $23.50

e Omes complere with PL5

No. .
r%bg 3}(616[ High Volage

3ypping . *550

5 rype

Hearltir-

Crysial diode

robe kit ex
Wj(})) J‘negacyc[efsD :e IJEJ'r “
cnlt:ie a:i[ndmm’ crysea],
ke PL55 type

No. 30 . ;
Moo M. 3550
il

il

‘ends cange 1o
/0 Comes complete

EXPORT DEPT.

13 East 40th St
NEW YORK CITY (18)

CABLE: ARLAB—N.Y.

...BENTON HARBOR 24, MICHIGAN

TELE-TECH -+ Ocicber. 1950
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a complete

Rectifiers

Small, lightweight a-c to d-c power supply units
for use with cathode-ray tubes, television camera
tubes and radar indicatar scopes, electron micro-
scopes, and similar jobs. Typical outputs are 7,
? and 13 kv. low regulation—the 7-kv unit
illustrated does not exceed 3.5% regulation per
0.1 milliampere lood, halds ripple on output volt-
age to less than 1%, Size, only 6" x 6" x 7;
weight 8 Tb.

e of

hermetically
sealed
oil-filled

GH-YOLTAGE COMPONENTS

Pulse Transformers
Pulse transformers for use with
either hard-tube ar line-type modu-
lators, Available in voltage ratings of
10 kv or above, These units are ideal
for radar applications, stepping up
or down, impedance matching, phase
reversing and plate-current measure-
ments. Alsa suitable for nuclear
physics research work, television and
numerous special applications in and
out of the communications fields,

Resonant Reactors

Rescnant-charging reactors, accu-
rotely designed ond constructed for
rador service. Usually required in
rotings of 40 kv and below, 1 ampere
and below ond 300 henries and be-
low. Higher ratings are being built,
and con be considered. When re-
quired, small- and medium-size de-
signs can be provided with 3 to 1
range of inductonce adjustment.

Filament Transformers

Filament transfarmers ovoilable
with or without tube socket mounted
integral with the high-voltoge ter-
minal. low capacitonce. Ratings to
match any tubes; insuloted to prac-
tically any required level.

TELE - TECH * October, 1950

INustrated here are typical high-voltage com-
ponents manufactured by General Electric.
They can be built to meet Armed Services
requirements. All are oil-filled and hermetically
sealed —with excellent ability to withstand
mechanical shocks and to operate continu-
ously for long periods in widely varying tem-
peratures. Apparatus Dept., General Electric
Company, Schenectady, N. Y.

Your inquiries will receive prompt attention.
Since these components are usually tailored
to individual jobs, please include with your
inquiry, functional requirements and any phys-
ical limitations. Write to Apparatus Dept.,
42-3284, General Electric Co., Pittsfield, Mass.

GENERAL ELECTRIC

401-63

17
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STROMBERG

Meck ~ PHILCO carsor

PILOT SYLVANIA
Tk

JRAV-LER

Admiral  Fmerson
Television
==

FADA

Arvih hallicrafters Molowola SC IT
Bendix 3= e
Television “Uﬁman e Sentinel

Westinghouse

CONRAC o talbTt oy . Bell

CROSLEY Starell
Mgsnuvox p\\aostroﬂ

DEWALD

e The trade-marks shown heve identifv the Sk
television leaders now choosing and using
Sylvania TV Pictnre Tubes in their sets.
The reasons behind today’s acceptance of
Sylvania tubes include greater clarity, con-
sistent color, dependability, and longer life.
Remewmber, your dealers as well as set owners
recognize Sylvania as a symbol of distinction
—a name associated with the very finest in
radio and television.

For full descriptions and ratings of all
Sylvania TV Pictoure Tubes, write today to
Sylvania Eleciric Products Inc., Dept. R-2410.
Emporium, Pa.

SYLVANIA ¥ ELECTRIC

RADIO TUBES; TELEVISIN PICTURE TUBES, ELECTRONIG PRODUCTS: ELECTRONIC TEST EQUIPMENT, FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; UGHT BULBS, PHOTOLAMPS; TELEVISION SETS

18 TELE-TECH -+ October. 1950
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o P
” CLEVELITE"
¥ H - AND

COSMALITE’
Those in the Radio and Television Industries know LAM'NATEB PHENULIB “_'B'N[;

from actual use the fine performance of these Tubes.

ts used also for many other electrical

They also know that our large production capacity products at a considerable saving where
assures them of a dependable source of supply with exacting specifications must be carefully
followed.

prompt delivery.
For the best . . . “Call Cleveland.”

*

#*Trade Marks

2 CLEVELAND CONTAINER

6201 EARBERTON AVE. CLEVELAND 2, OHIO

PLANTS AND SALES OFFICES ai Plymouth, Wisc., Chicaga, Detroit, Ogdensburg, N.Y., fomesburg, N. J.
ABRASIVE DIVISION at Cleveland, Ohio
CANADIAN PLANT: The Cleveland Cantainer, Canadg, Ltd., Prescott, Ontaria

Ask us about these spirally
laminated paper base pheno-

lic tubes in diameters, wall
thicknesses and lengths that
will meet your needs.

REPRESENTATIVES
NEW YORK AREA  R.T. MURRAY, 614 CENTRAL AVE, EAST ORANGE, N. J.

NEW ENGLANO R. S PETTIGREW & CO., 968 FARMINGTON AVE.
WEST HARTFORD, CONN.

CANADA WA, T. BARRON, EIGHTH LINE, RR f1, OQAKVILLE, ONTARIO

TELE-TECH +« OQctober, 1850 18
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oS mert New GPL

VIDEO
RECORDER

WITH

Electronic Shutter

Live Show Quality
-Picture and Sound-

These Exclusive Features

GPL Vidp:::til‘leecorder on Delayed TelecaSts

In a Class by Itself

This new 16-mm Video Recorder makes possible, for the first
ELECTRONIC SHUTTER — Limits expasure of each film frame time, delayed telecasts that are consistently as good as the
fa 525-line sconning of tube, with occurocy better than original. GPL’s exclusive new shutter ~ electronic instead
1% of ane line. Stoys in adjustment; daes nat require comera £ hanical . led ith i . .
la be lacked in synchronization with video signal. O mec. anical — 18 COUP ed wit 1mprove_ments n p_lcmre
resolution, ilm gate design, and sound fidelity. The projected

GPL VIDEOGAM — A gray scale correction amplifier thot recording is markedly better than the picture obtainable on

pravides better videa piclures than normally passible. In

oddition, o special deflection yoke provides perfeci focus most receivers. Re-telecast with good equipment, the picture
across entire screen. looks and sounds like a live show.

GPL FILM GATE — Permits over 30 minutes of continuous The GPL Video Recorder may be used with the GPL rapid
camera operotion without film obrasion, emulsion pile-up processor to produce finished film, positive or negative, less
and consequent difficullies, than a minute afrer the program is received either over a
HIGH FIDELITY SOUND is recorded simultaneously. Essen- closed circuit or from the air.

tially flat recording to 7 kilocycles, with low harmonic and
inlermodulotion distortion, gives results comparable to finest

35-mm sound. WRITE FOR RECORDINGS mode on this equip-

ment for study by studios, advertisers, ogencies.

TV Camera Chains * TV Film Choins

20

TV Field and Studio Equipment

General Precision Laboratory

I' N CORPORATETD
PLEASANTVILLE NEW YORK

Theatre TV Equipment

TELE-TECH + October, 1950

www americanradiohistorv com


www.americanradiohistory.com

Mzr. Isherg Proves A Point . . .

ice, Eimac
regardless of how tough the service,
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4E27A pentodes perform better—longe
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You wi)| e interested ty ruae, that the eix Ripa. SETA/51 258 bitrga which
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This new Eimac pentode is rated a | =
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Hs of plate dissipation. Low grid-pla
watts ‘ N
itances make it exceptionally sta
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d its high power-gain characteristics
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ble delivery of relatively large output
ena
e COMPLETE DATA ON THE EIMAC

E
4E27A BEAM POWER PENTOSL'-)r
IS AVAILABLE UPON REQUEST.

Follow the Leaders to

Es ;
1u8 The Power for R-F
/ INC.

EXPOJ Agents: l razaf & Hanse 30 . L] 263
' I C ay S . San Franc $¢O, C I {
9 arnia
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- SPACE-SAVING

1 SPRAGUE
TS

= DISC CERAMIC LINE

Sprague-Herlec Cera-mite Capacitors are a “must’” for modern
television circuits.

Now available in NP0 and N750 temperature-compensating
bodies and in two different high-K bodies, Cera-mites meet
— most application needs in the 10 mmf to 15,000 mmf capaci-
— tance range.

These miniature capacitors offer set designers maximum space
economy, ease of mounting, and improved very-high-frequency
performance.

The flat disc with uni-directional lead construction has min-
imum self-inductance and a higher self-resonant frequency than
a tubular design; hence improved v-f bypass efficiency.
Sprague-Herlec Engineering Bulletin 601B gives the complete
list of standard ratings as well as performance specifications.
Write for your copy today!

*Trademork

s p n n G UE SPRAGUE ELECTRIC COMPANY

PIONEERS IN ®
ELECTRIC AND ELECTRONIC DEVELOPMENT

THE HERLEC CORPORATION  Milwaukee 3, Wisconsin

{Wholly owned Sprague Subsidiary)

22 TELE-TECH -+ October. 1850
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ELECT

Formerly E:’.EC]"RONIC INDUSTRIES . -

TELEVISION o TEl.ECOMMUNlCAﬂONS ® RADIO

0. H. CALDWELL, Editorial Director * M. CLEMENTS, Publisher * 480 Lexington Ave., New York (17} N. Y.

An Analysis of Television Receivers, 1951

Here Are Some Interesting Percentages Showing Trends in Engineering Design of

Television Sets for This Fall and Next Year. These Figures Have Been Developed

After a Careful Review of Over 700 Technical Specifications Supplied the Publishers®
of Tele-Tech by Some T1 Set Manufacturers

Sixty-two per cent of the available models are consoles, 239 are table models and
109, are consolettes.

Of the table types 559% use 16.in. picture tubes, 20% use 12-in., 16% use 14-in,,
and 7% use tubes larger than 16-in.

Of the console types 529 are 16-in. picture tubes, 25% are 19-in., 11% are 17-in.,
5¢ are 12-in., and 3% are 20-in. or larger.

Of the consolette types 5995 have 16-in. picture tubes, 219% have 19-in., 109 have
12-in., and 7% have 14-in.

In addition to televiston, 13% of the models offer AM and FM, 6% offer AM only,
49, offer FM only, and approximately 1% offer AM, FM and short wave, with another
1% offering FM and shott wave only.

The table below shows average prices for table, console and consolette types by pic-
ture tube sizes.

Picture Tube (In.} Table Model Consoleite Console
12 £180.92 $202.80 $249.39
14 195.95 227.85 283.39
16 245.25 311.53 365.14
17 239.95 254.95 394.61
19 342.98 405.25 473.78
20 e —_— 562.84
21 _— —_— 795.00

829 of the models were indicated as possessing a built-in antenna and of these 30%
were tuneable by the customer.

18% of the models (almost all consoles) contain 3 speed automatic record chang-
ers while an additional 8% have provision for a phonograph attachment.

The average television receiver was found to use 21 tubes plus 3 power rectifiers.

70% of the receivers now being marketed use intercarrier IF sysems, and of these
18% have intermediate frequencies above 30 MC.

The average receiver provides an audio power output of 3.5 watts, and 909 of
the receivers use PM speakers. 7% of the speakers employed are oval, 39% of which are
of the 6 x 9 size and 337 are 4 x 6 size. Of the round type speakers 429, are 12 in.,,
28% are 10 in., 139 are 6 in., and 109% are 5 in.

%A compilation of these specifications appeats in the sister Caldwell.Clements magazine Radio & Television Retailing for
September, and a limited number of reprirts are available for Tele-Tech readers on request 1o the editors of Tele-Tech.

TELE.TECH + October, 1950 23

www americanradiohistorv com


www.americanradiohistory.com

e RADARSCOPE

Revealing at a Glance

REARMAMENT

INDUSTRY ADVISORY COMMITTEE MEETING—
With the electronie-radioc manufacturing industry fully
cooperating with the Armed Services and the Munitions
Board and also demonstrating its desires to serve the
Nation probably as well or better than any other
industry, the pattern of the flow of military pro-
curement and production has now become rather
well defined. It will be pin-pointed in full-fledged
fashion at the next meeting of the 20-member Muni-
tions Electronics Equipment Industry Advisory Com-
mittee Oct. 17 when Western Electric Vice President
Frederick R. Lack, as chairman of the group, together
with Robert C. Sprague, President of the Radic-Tele-
vision Manufacturers Association and the Sprague
Electric Co., will again assemble the leading figures in
the end-equipment and components phases of the in-
dustry for an all-day session such as occurred Aug. 14.

THE PENTAGON

TOP DEFENSE FIGURES—At the Oct. 17 meeting
the industry advisory group will submit its recom-
mendations and suggestions to the top defense-armed
services leadership concerned with electronics-radio
military equipment requirements. Indicative of the
importance of the industry’s advisory committee to the
defense authorities is the attendance at the meetings
of Munitions Board Chairman Hubert Howard, Maj.
Gen. T. J. Matejka, Munitions Board Acting Director

Both radio and jeep operate submerged aos well as ever, even

with waler up to the driver’s shoulders, This official U. §. Marine

Corps photo shows one of the new unils being developed for the
Marine Corps Equipment Board
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of Production and Management, Maj. Gen. H. M. Mc-
Clelland, Director of Communications-Electronics of
the Joint Chiefs of Staff, MB ZElectronics Division
Chief Marvin Hobbs and the top officers of the three
Armed Services.

AUDIO

DISC SUBSTITUTES—So far the recording disc
industry has not felt any effects from the Korean
situation, but some of the disc manufacturers are al-
ready considering substitutes for aluminum. Glass,
which was used during World War II, is not regarded
too favorably by many since it is gquite fragile and
while producing perfect surfaces and recording charac-
teristics is difficult to handle, necessitating readjust-
ment of existing coating and handling systems. A fur-
ther disadvantage is that of increased difficulty in
handling when mixed batches of glass and aluminum
are used. Substitutes for aluminum are being tried,
among them a strong non-warping plastic base which
is reported to be made from non-critical materials.
More may be heard of this.

AYIATION

HIGHER POWER for aviaticu transmitters was urged
by Dr. Edwin H. Armstrong, pioneer radio inventor,
in a letter to the RTMA receivers committee, with
copies to the FCC. “Why,” demands Dr. Armstrong,” is
the guidance of a ship and its passengers entrusted to
a transmitter having the peanut-like power of 200
watts—just about a quarter-horsepower,—when thou-
sands of horsepower are employed in the other part of
the transportation problem; that of keeping the ship in
the air? Sound engineering judgment would dictate the
use of sufficient power from ground transmitters to
over-ride even chance radiations from damaged FM
or TV sefs or diathermy sets out of control. Equal lack
of foresight came to light a few years ago when planes
were provided with superheterodynes for instrument
landing operation with insufficient image rejection
against FM transmitters in the center of the band.”

TV PICTURE TUBES

SIMPLIFY TYPES!—The industry and trade are
coming to recognize that one of TV’s greatest problems
today is the large number of different picture-tube types
now being made and marketed. For example, there are
more than 20 different types of 16-in, round tubes and
four types of 16-in. rectangular tubes. Likewise, there
are seven different 19-in, round types and two recian-
gulars.

The sad part of the story is that none of the different
types in a given size is directly interchangeable, and
therefore, aside [rom the pyramiding of manufacturing
facilities required to produce them, the situation in the
veplacement market is rapidly approaching the chaotic.

TELE-TECH =+ October, 1850
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Situations of Significance in the Fields of TV and Tele Communications

Such a wide variety of available tube types, which do
the same job, is certainly inconsistent for efficient mass
production and completely cut of line when considered
in the light of the current national emergency. Distrib-
utors, dealers and servicemen are confronted with either
heavy inventories, shortages, or loss of consumer good-
will, because “adapting” can be costly procedure. Yet,
oddly enough, the differences between the various types
in any given size are relatively small, only invelving a
slight change in a physical dimension.

Recent announcements refer to an entirely new crop
of picture tubes, such as the 17-in. “diagonal” metal
rectangular (about the same screen size as a 16-in.
round), 19, 22, 24 and 30 in. sizes as becoming available
during the latter part of 1950 and during 1951. If past
experience is any basis for judgment, so far as produc-
tion and consumer demand is concerned, then it is high
time that some protective and adequate standards be
developed. We believe that such standards could well
restrict the number of tube types to no more than two
for any given tube size.

A\M-F

SPRING vs. SUMMER RECEPTION—When our
FM-reception map appeared with our July issue, several
well-wishers of FM commented that if our survey of
AM-vs-FM reception had been made during the hot
humid weather of August, the preponderance would
have been even more strikingly in FM’s favor, than in
the survey obviously made at the end of May. So to test
out this idea, on August 1 we mailed a second set of
questionnaires to all of the sampling areas shown on our
July map. Returns were scanty, but the five observers
replying, reporting on number of AM and FM Stations
clearly received, demonstrated how uniform are recep-
tion conditions spring and summenr:

Stations Satisfactorily MAY 1950 AUGUST 1950
Heord at: AM  FM AM  FM
Long Beach, Calif. ..... .. ... . 12 14 12 14
Worcester, Mass. .. ... .. ... ... . 4 31 4 32
Pittsburgh, Po. ... .. ... ... .. 6 22 5 24
Nashua, N. H. ... ... .. ... . .. 0 12 0o 12
Albany, Oregon .. ... . ... .. .. 2 6 2 6
Claburne, Tex. ........ . ... . 3 7 3 7

MANAGEMENT

DEVELOPING EXECUTIVES— We cannot govern
industry today, with nothing but a group of specialists
at the top, unless we are prepared to call a committee
meeting every time there is a management decision to
be made,” declares Ralph J. Cordiner, executive vice
president of the General Electric Co. As a solution he
suggests building “second and third teams” of reserve
executives under special development programs. Such
programs should include regular rotation of selected
specialists on jobs of different nature, establishment of

TELE-TECH + COctober, 1950

Changing skyline of American cities in the TV-FM era is

illustrated by this sketch of 709.-ft. tower KRENT is construct-

ing over its 4200-seat theatre in downtown Des Moines,

lowa, At right is the network television-relay tower built
by the telephone company,

more assistant managerial jobs, writing of managerial
job descriptions to help determine qualifications, off-
the-job management training, and periodic review of
such programs by the chief executive.
FPARTS

NO SHORTAGE FOR TV SERVICING—There is no
serious shortage of replacement parts for servicing
television and radio receivers, reports President Rob-
ert C. Sprague of the Radio-Television Manufacturers
Association. Distributors contacted by RTMA in New
York reported that they are generally well stocked with
replacement parts for TV requirements. Allocations
were brought on by a small minority of dealers and
servicemen who were trying to hoard some of the
components in short supply. Receiving tubes, resistors,
antennas, television tubes, and condensers are being
allocated by parts distributors in the New York area.
“Despite heavy demand from set manufacturers who
are at a peak production pace, and regardless of large
anticipated military requirements for electronic com-
ponents, the industry by reason of its expanded capac-
ity can keep its distribution outlets adequately supplied
for any normal requirements of set servicing,” con-
cluded President Sprague.
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The FCC Color-TY Decision—

Majority of radio-teievision industry aghast at
proposed field-sequential system

Commission’s

OLOR-TELEVISION  hearings

before the FCC began in Sep-
tember, 1949, and were concluded
eight months later, producing near-
ly 10,000 pages of testimony. These
hearings led to the issuance on Sep-
tember 1 of the first report by the
Federal Communications Commis-
sion on Color-Television. This 59-
page document, written by Com-
missioners Coy, Webster, Walker
and Sterling was endorsed, with
exceptions, by Commissioners Hen-
nock, Hyde and Jones. At long last
we know what the Commissioners
think about the Color controversy.
Also it is revealed that what should
have been treated as an engineer-
ing problem has emerged as a con-
troversy between factions—the FCC
on one hand, and the Industry and
RTMA on the other.

Here is what the FCC has an-
nounced:

No final color standards are being
proposed now.

But if a decision were made now,
the FCC explains, the Field Se-
quential System (CBS) would be
selected because the FCC believes
that neither the Line Sequential
(CTI} nor the Dot Sequential Sys-
tem (RCA) meet the FCC criteria.

These criteria are: Color fidelity;
adequate apparent definition; good
picture texture; no marring by mis-
registration, line crawl, jitter or
unduly prominent dot structure;

CALAMITY!

1t is believed t(hat the majority of TV
broadcasters do not desire to transmit an in-

compatible signal. Pirst, because during the
transition period thecy would lose part of
their audience and thereby suffer financially,
Second, becanse ftheir engineers have ap-

praised the performance of the CRY system
and advise against the use of a svstem whieh
gives only 185-line,. degraded pictures, in-
ferior (v a present monochrome system which
vields at least 325-line effective resclution.

Effeet on TV Manufacturer

During whe Color Hearing no large manu-
tacturer testified he was in favor of the CBS
system; therefore, unless forced by the FCC,
none will want to make provisions for fietd-
sequential reception. The majority testified
that they were ready to make color receivers
as soon as there was commercial broadeast-
ing and a public demand. “Why should they
degire (o Ao otherwise, to hold back color?
There will be more profit in the more expen-
sive color receivers.

Most  of Lhese
RMA and NTSC,

manufacturers, through
have talen part in the
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brightness sufficient for adequate
contrast range and for normal home
viewing without objectionable flick-
er; recelver cheap and simple to
operate; reasonable transmitter
costs and operating skill, not re-
strictive; system not unduly sus-
ceptible to interference; operation
over inter-city relays cutting off at
2.7Mec.

COMPATIBILITY. This most im-
portant requirement in the minds
of most TV engineers, FCC has
omitted from its above list of cri-
teria. The Commissioners say they
have not seen a satisfactory com-
patible system demonstrated, and
that to secure compatibility either
the system gives poor picture qual-
ity or is complex or both. The re-
port states that compatibility *‘is
too high a price to put on color™.
The majority of the industry’s TV
engineers do not agree with FCC.

FCC Proposes “Bracket”
Standards

Regardless of comments minimiz-
ing the importance of compatibility
the Commissioners must be worried
on this score, They propose “brack-
et” standards in our present mono-
chrome systems as follows:

Scanning-line Frequency....15,000
to 32,000 per sec. (Now 15,750}
Field Frequency .80 to
150 per sec. (Now 60 per sec.}

A receiver built to receive these

Destructive Effects on TV Industry,
as Most TV Engineers Interpret Ruling

formulation of tlie present TV standards
(which, unfortunately the prcsent Commis-
sioners have not), and therefore they realize
that permanent standards must be set high:
that an electronic systemm capable of further
development, regardless of cnrrent shortcom-
ings, is preferable to a fully-developed but
limited syvstem. It the TIFCC's arguments
based on today's performance, cheapness,
simplicity, easy operation. etc., were used in
a parallel case in 1930 when we progressed
from nechanical, 50-line scanning discs to
electronic television we would still be stuck
with the scanning disk and the 1TCC would
have no @bvillion-dollar industry to approve
color standards for.

Effect on TV Set-Owners

The home-set owner does not know what
this is all aboul—yel. When he comes ta
realize what FCC's endorsement of an in-
compatible ¢olor system wmay mean to him in
rednction of TV service and greater veceiver
costs, he won’t like it. He likes his presen:
TV program. How FCC ecan cluim there is n
pnble clamor for ¢olor naw is not clear, OFf
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“bracket” standards, hereafter
called a BRACKET receiver, would
operate on the present black-white
standards, and then, at the turn of
the BRACKET switch, give mono-~
chrome pictures on CBS color trans-
missions. For reception of color the
further addition of a converter, say,
a rotating color disc and motor,
would have to be made to the TV
set.

Why “bracket” standards? If all
future TV sets were BRACKET sets,
then the FCC’s responsibility of
seeing that set owners enjoy mono-
chrome service from all transmit-
ters within range would be limited
to only (!) the present 7 million
owners! (This will be 10 million at
the end of 1950). The FCC will not
have to continue to worry about
the compatibility problem growing
worse when and if receiver manu-
facturers promise, at the request of
the Commission, to build dual or
ERACKET standards into all their
sets. And that is exactly what FCC
has asked the manufacturers to do.
By Sept. 29 the set-makers were
asked to tell the Comimission
whether they will build BRACKET
receivers, starting 30 days after the
FCC order is published in the Fed-
eral Register.

What will happen if they do not
so promise? If the FCC does not
receive sufficient assurances that
the great majority of sets produced

course he likes TV in color, regardless of sys-
tem or picture quality, but when the novelty
has worn off, he may rebel at the poor, 185-
resolution. markedly inferior to his standard
monochirome pictures, just as he now com-
plains when a hazy film-rccording is shown.

Effect on TV Trade

There is a place wherc lack of compatabil-
ity will hit hard. How can a dealer explain
the BRACKET switch to a prospect? It
color is coming Mr., Prospect will wait, not
bny. If the PCC report is brought to the
attention of the mass of TV buvers, recciver
sales will be adversely effected in spite of the
fact that the report indicates blaok-white
transmission will be on the air for several
vears. Of eourse there will be some un-
favorahle reaction experienced, regardless of
how color is introduced. If the prospect, de-
siring a new monochrome receiver, knew that
BRACKET receivers, at increased costs,
would be the only sets available after a cer-
tain date, thers might be a rush of buyving
to keat this deadline.

An Engineer’s Comments
1. For other than technical reasons it ap-

pears Lhat the FTCC members decided they
would mnot endorse the RCA system, but
would select the CBS system. Having so

(Conlinved on page 36)
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— Galamity or Opportunity ?

Manufacturers and engineers outraged at FCC attempt
to control factory output by "Bracket'" requirement

will be BRACKET receivers, then
the Commission declares it will not
postpone final decision but will
adopt CBS Color Standards in one
month! A rather clever but high-
handed method of forcing, or at-
tempting to force, manufacturers,
over whom the FCC has no juris-
diction, to help carry out the Com-
mission’s present intent regarding
color.

What is the reward if the manu-
facturers agree to produce BRACK-
ET receivers? The FCC will then
postpone its decision and witness
tests of color systems, provided
they satisfy the criteria mentioned
above and provided the receiving
eguipment is delivered to the FCC
Laberatory by Dec. 5 and a suitable
signal is on the air in Washington
for test and that the tests terminate
by Jan. 5, 1951. (According to Com-
missioner Hennock’s view the deci-
sion date should be moved ahead
te June 30, 1951. She wisely points
ou( that new.y-developed, all-elec-
tronic systems, some of which have
not vet been shown to the FCC,
may bring the realization of an
acceptable COMPATIBLE system.)

CTI has a new system to show;
RCA has greatly improved the per-
formance of its system since the
last demonstration that FCC offi-
cially recognizes; there is the Law-
rence tube to see; Hazeltine has
improvements; G. E. also has a new

OPPORTUNITY!

Trom the point of view of the broadcast en-
gineer wlhio is not concerned with the political
and imdtustrial implications of the ™CC an-
nouncement concerning cnlor TV, the situa-
tion is comparatively uncomplicated. and he
will be free to go ahcad ond experiment with
the transmissions, However, the situation
facing the design engineer & somewhat dif-
ferent., According to the F(CC notice if the
industry proceeds to build receivers capable
of handling both scanning frequencies the
final decision will be delaved; bul if the in-
dusiry lees not d@o this standards for the CBS
sequentiul systemn will be set immediately.

In making its decision the FCC has recog-
nized the fact that (he segquential system is
the only system presently capable of produc-
ing satisfactory ecolor television. At last, four
years late. it has Dbeen realized that the
American public will have an indefinite time
to wait if color TV is not auilhorized until
the perfect” system is disclosed. The ques-
tion of eompatibility is one which will have
to be fared—and solved if possible—by the
broadeasiers. Assuming thui a broadcaster
Aeciies to transmit color TV it seems reagon-

TELT - TECH -+ Cctober, 1950

system. How will these have a
chance to be included in the line-up
when the color system for USA is
chosen? Only if in the meantime
all the large manufacturers of TV
sets promise to add BRACKET
equipment to their receivers, upping
each receiver by at least $10 to $30.
What will the customer get in re-
turn? A wider adjusiment of hori-
zontal and vertical scanning speeds;
wide enough to include CBS stand-
ards; an addition which may never
be used. It is possible that 3 million
TV sets would be manufactured be-
fore the final FCC decision. This
would mean $90 million of custom-
ers’ money thrown away on a use-
less addition to their receivers if
a better, compatible system is even-
tually chosen instead of the CBS
system, Certainly, this is too high
a price to pay. Let the people buy
what they want. Do not force them
to pay extra for a dual standard
set. Possibly CBS color wiil never
be broadcast from the stations they
receive.

Vision Needed

Here is a clear example of where
faith in the future, possessed by the
scientific researcher, the dreamer,
pointed out the way to success. It
is unfortunate that there is no such
guiding personality on the Commis-
sion nor is there is a single experi-
enced television researcher on the

Favorable Interpretation of FCC
as Seen by ex-CBS TV Engineer

able Lo expect that class A time will not be
used. unless the sponsor happens 10 be
color-TV  minded. and hopes (o infinence
people to convert to color. Therefore color
may be expected in the “‘off hours”’ when
time ig cheaper and thevre are less viewers.

Cirenit for Automatic Adapter

If the engineer designs to receive sequent'al
color in monochrome he can make an adapter.
This can be either manually or automatically
operated. If the former the probability is
that it need not cost more than a few dol-
lars since in most sets it will only be neces-
sary o add a resistor and or condensers to
the vertical and horizontal oscillators to in-
crease the latfer's and decrease the former's
frequency, in order to receive 405 lines at
144 flelds. A simple switch can be used fo
short or ingert these components to gelect the
proper gcanning  frequencies. If automatic
operation is desired a trequency selective re-
lay cireuit similar to that designed hy E. W.
Chapin of the INCC Research Division {(De-
scribed in TELE-TECH. April, 1350, page
68), can easily be developed.
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FCC engineering staff. The impor-
tant matter of future color stand-
ards is an ENGINEERING problem.
Where is the needed type of experi-
ence and judgment fo be found?
Among engineering personnel who
have been or are with the large
TV companies where extensive re-
search laboratories are available
and where color systems of the
future can be worked out and
tested. Of the many capable TV
engineers appearing as witnesses
during the FCC hearings, a large
majority were not in favor of the
CBS system. Why was this? Not
because they were biased but be-
cause their experience allowed them
tc evaluate co:or systems. They
have testified under oath that Dot
Sequential standards can produce
better performance than Field Se-
gucntial  standards. Some have
proven this in their laboratories.

Why has FCC disregarded their
testimony? Why has there been a
“fight” in progress during the color
hearing between the manufacturers
and the FCC? The FCC report has
not helped restore peace. It has
shown what Bureaucracy can do to
Industry. Millions of TV users may
be saddled with an inferior system
when Bureaucracy attempts the dif-
ficult technical problem of TV
transmission standards. This prob-
lem should be assigned to Industry
engineers.

Converter-Disk or Tri-¢olor Tubs

On the ather hanfl if ¢olar pictures are re-
quired it wili ¢ necessary to provide a con-
verter in addition to the adapter. In its
simplest form the converter need con=ist of

no more than a synchronous motor driving
a <isc with six color segments, twa cach of
red, btue and green, at 1440 rpm. Au nmatic

phasing can he introduced by a mors com.
plex circuit, but this is not essential since
manual braking ean accomplish the same

thing at lower cost.

All electronic operation is possible by the
use of the direct view tri-phosplor tube
which is under development by RCA and
other organizations. However, thus far the
sequeniial system has not been dermons!ratsl
using this tube. Should such a demonsira-
tion he lheld. the record would be reopazne:dl
to permit thorough examination of Lhe silua-
tion's possibilities,

CBS's All-Tlectronie (olor

In April, 19850, CBS demonstrated an all
electronice  color reeeiver thus convounding
the critics who said it could not be done.
The receiver utilized a single H inch projec-
tion tube with three separate sereen coatings
—ved, blue and green. Thiee pictures ap-

(Continued on page 37)
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Fig. I: Rear view of swiich-
ing panel, shows relay
mounting. K 13 and K 14
appear in lower cenler

By C. J. AUDITORE, ;V Facilities Engineer,

NETWORK type television

master control demands elab-
orate switching requirements. The
basic problem is to provide a rapid
and flexible means for switching
multiple audio and video program
sources to multiple outgoing chan-
nels. Further complications are
added by the many program com-
binations and variations in timing
resulting from accepted broadcast
technics.

A partial solution to the televi-
sion master control switching prob-
lem has been offered to the industry
by RCA'. This is the T5-20A type
video switching relay system. The
hand in glove relationship existing
between audic and video in tele-
vision is acknowledged by all. Un-
fortunately, none of the commercial
equipment manufacturers have as
yvet seen fit to integrate the two into
one relay switching system.

At the studio level, experience
has shown that it is still desirable
 to produce a television program in
two parts, as audio plus video. The
familiar audio broadcasting studie
technics apply equally to television,
and the equipment manufacturers
offer the tools for unlimited solu-
tions to the individual broadcaster’s
problems. There are several video
switching systems on the studio level
offered by the various manufactur-
ers. The RCA video switching relays

1TV Remole Control Swilchino, by W. E. Tucker
and C. R. Monro—TELE-TECH, p. 24, Augusi,
1848,
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OR-TV. New York City

are used as the basis for the WOR-
TV studio switching system,

It i1s apparent that the outgoing
master control channel must switch
simultanequsly two separate pro-
gram sources, one audio and the
other video. It does not necessarily
follow that the audio and video pro-
gram sources will always be paired
in a fixed relationship.

Fig. 2: General view of one complete switching unit,

Nimultaneous

Custom designed and built

ally fabricated console to

With these and other basic con-
siderations in mind, the WOR-TV
master control switching system
was evolved. It was decided that the
following functions should be pro-
vided:

Six independent audio and video
inputs.

Four audio-video outgoing pro-
gram channels,

Two video preview channels.

Audio and video monitoring facili-
ties and program level control at
each outgoing program channel.

Provision for independent switch-
ing and presetting each of the six
audio and video inputs.

Provision for combined video plus
audio switching and presetting each
of the six normally paired inputs,
video carrying the audio with it.

Provision for local independent
video and audio transfer, or com-
bined video plus audio transfer, to
the present position.

Provision for master transfer to
any or all, of the preset positions
from any of the four cutgoing chan-
nel switching panels,

Suitable tally lights to indicate at
all times the status of the individual
channels.

The factors of cost, materials and
the element of time were prime

considerations in the development

Normal picture monitor is on

left. On right controls can be identified by comparison with diagram shown in Fig. 3
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control equipment uses combination of catalog items an speci-

effect automatic, or manual switching of picture sound signals

of this project. The overall cost was
kept to a minimum by the judicious
selection of standard RCA compo-
rent assemblies as a foundation.
This at once solved problems of
availability and standardization of
materials. A detailed circuit analy-
sis resulted 1n further simplifica-
tions and the system reduced to the
following essentials:

A standard six by six inch basic
video switching relay chassis, a cata-
log item.

Two master monitor console sec-
tions per channel, catalog items.

Two custom fabricated master
monitor console extension pieces per
channel. These extension pieces pro-
vide space for an audio program
control panel under the master mon-
itor, and a combined transfer and

Fig. 3: Semi-schematic diagram of one

video program control panel under
the channel switching panel.

One custom built plug-in relay
chassis and switching panel per
channel. The chassis was designed to
occupy the same console housing as
a standard master monitor. All of
the added interlocking, {ransfer and
audio switching relays are located in
this unit. Slightly modified standard
push-button switching assemblies
and custom tally panels form the op-
erating face of this switching unit.
Inter-wiring of all the components
on this chassis removes the necessity
for complicated external wiring. The
external connections are made with
Jones plugs and consist of an audio
program cable, a cable to the trans-
fer control panel and a switching
control cable to the video relay
chassis. Extra leads should be pro-
vided in the latter cable for studio
“air light” and othey miscellaneous

circuits. A telephone type terminal
block is mounted in the bottom of
the console housing to facilitate
cross connection and maintenance.

Master monitors, audio and video
amplifiers, etc.

Since the basis of this system is
the type TS-20A switcher, famil-
iarity with its operation is desirable.
The complete control and switching
function is demonstrated in the ac-
companying simplified schematic.
As shown, there is no video output,
and the switcher is in a “released”
condition. (See next page)

It will be seen that the operation
of Key 1 causes the “A” PICKUP
COIL of K3 to become energized
and all the K3 contacts transferred.
The K2 TRANSFER relay then be-

swilching panel idemlifying ccntrols seen on right of Fig, 2 and sequence of operations
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MASTER SWITCHER

comes energized through K1 and
K3 ON contacts. The “A”" HOLDING
COIL of K3 holds through the
transferred K2 contacts. At the
same time the K2V contacts trans-
fer the 6J6 cathode follower input
to the “A” VIDEO BUS, where
INPUT 1 has been placed by K3.

On the first switching cyle (A
cycle) following the ‘“‘released” con-
dition, energization of the K2
TRANSFER relay causes the K20
RELEASE relay to pickup and hold
until the next ‘release” operation.
With relay K20 operated, the K20V
contacts remove the parasitic sup-
pression bypass capacitor across the
cathode follower output.

(Continued)

Under the “A” cycle conditions,
the K2 TRANSFER relay remains
energized and the next switching
operation is a “B” cycle. Key 6
causes the “B” PICKUP COIL of
K14 to become energized (K2 con-
tacts transferred). The K14 OFF
contacts in series with the “A” cycle
K3 ON contacts cause delayed pick-
up of the K1 INTERLOCK relay.
The K2 TRANSFER relay now
drops out establishing a hold cir-
cuit for the “B"” HOLDING COIL
of K14. At the same time, the K2V
contacts transfer the cathode fol-
lower input to the “B” VIDEO BUS
where INPUT 6 has been placed by
K14, K1 INTERLOCK relay holds

Fig. 4: Simplified schemalic of one channel in

“released” condition with no culput.
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momentarily, until the “B” cycle
holding circuit has been established
and the “A” cycle relay drops-out.

Thus, the operation will repeat
itself with an “A” cycle followed by
a “B” cycle followed by an “A”
cycle and so forth. An “A” cycle
will always follow the ‘released”
condition. The ultimate video
switching is controlled by a single
set of contacts, K2V on the TRANS-
FER relay. This reduces the timing
problem to one set of critical con-
tacts. Overlap (make before break})
video switching may be obtained by
using the optional connection on the
K2V contacts. However, this is not
desired for master control operation
where the switching takes place
across active signal buses, and the
gap (break before make) connec-
tion is used.

Note the two sets of tally con-
tacts. One set of contacts is usually
connected to provide a positive tally
light, indicative of the relay opera-
tion. The remaining set of contacts
may be used for some other control
function, such as audio switching.

Addition of Relays

An analysis of the master control
one channel simplified functional
switching diagram shows how the
audio program relays, K1 to KB§,
the interlocking relays, K7 to K12,
and the transfer relays, K13 and
K14, were added to produce an in-
tegrated audio-video switching sys-
tem. Relays K1 to K6 are telephone
types with copper slugs for delayed
pickup. This is necessary to prevent,
overlap audio switching, since the
video tally circuits, used to control
the audio switching, make before
the released circuit breaks. Relays
K7 to K12 are conventional tele-
phone types with maximum spring
loading to reduce their number and
at the same time provide all of the
required circuits. Relays K13 and
K14 are the Struthers-Dunn ratchet
sequence type, providing an alter-
nate make and break circuit on al-
ternate energizing cycles.

Each master control channel con-
sists of duplicate upper and lower
program switching panels, plus a
common transfer switching panel.
One pair of audio plus video selec-
tor push-buttons provides an out-
going program, while the remaining
pair are available for presetting the
next program switch, The transfer
to the preset program is made by
means of the appropriate transfer
switches. It is possible to operate the
switcher so that the audic and video
switching controls are out of step,
i.e. audio PRESET and video IN

{Continued on page 62)
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Monostable Multivibrator Desi¢n

How to calculate values for a circuit generating rectangu-

lar pulses of constant amplitude and duration in response

to triggering pulses whose shape and frequency vary

By G. FRANKLIN MONTGOMERY,

Tonospheric Research Section, Central Raidio
Propagarion Laboratory, National Bureau of Standards, Washingion, D. €.

HE monostable cathode-coupled

multivibrator, shown in Fig. 1,
is a circuit which generates a rec-
tangular pulse of constant ampli-
tude and duration in response to a
triggering pulse whose shape and
frequency may vary. Excellent de-
scriptions of the operation of this
flip-flop circuit have appeared be-
fore."* The purpose of this paper is
to develop a method which will al-
low the designer to choose several
parameters, such as plate-suppiy
voltage and pulse length, and then
calculate the necessary circuit val-
ves in logical fashion.

In the circuit of Fig. 1, a posi-
tive rectangular pulse is produced
at the plate of triode (1) when the
grid of triode (2) is properly trig-
gered; a corresponding negative
pulse is produced at the plate of
triode (2). The action is as follows:
It is assumed that triode (1) is
normally conducting and that suf-
ficient bias is developed across Rx
to cut off plate current in triode
(2). If a short positive trigger pulse
of sufficient amplitude is now ap-
plied to the grid of (2), plate cur-
rent will start in (2), and the drop
across R, will be transferred to the
grid of (1). The drop in the grid
potential of (1) will decrease the
common cathode potential and in-

Fig. 1: Diagram of the mullivibrator circuit

crease the drop across R.; if the
gain of (2) is sufficient, the grid of
(1) will be driven beyond cutoff.
Triode (2) will now remain con-
ducting until the coupling capacitor
C has discharged sufficiently to
raise the grid potential of (1) to the
cutoff point. P.ate current will then
start in (1), the regenerative ac-
tion just described will proceed in
the opposite sense, and the circuit
will be restored to its original con-
dition.

If the circuit is designed to gen-
erate a pulse of length T, it will
not, of course, function properly un-
less successive trigger pulses are
spaced by intervals somewhat
greater than T. The additional time
is necessary to allow C to recharge
through R., Rk, and the grid-cath-
ode resistance of (1). Most designs
will operate with a trigger separa-
tion as small as 2T.

Negative output voltages are
available at both the plate of (2)
and the common cathode, but the
pulse length is much more sensitive
to loading at these points than at
the plate of (1). It is for this reason
that the positive pulse amplitude at
the plate of (1) has been chosen
as a design parameter.

The design method to be de-
scribed is exact except for the as-

Fig. 2: Triode {2) plate curve construction

sumption of instantaneous transi-
tions of plate current between con-
duction and cutoff. The calculated
pulse duration will be in error be-
cause of this assumption; the error
will be serious only for pulses less
than several microseconds long.
The symbols used in the step-by-
slep method are defined in the fol-

lowing list:
C = coupling capacitance in far-
ads.
Eg = supply potential in volts.

Ec = grid bias in volts.

Ep = output pulse amplitude at
plate of (1) in volts.

Ep = plate to cathode potential in
volts.

ET = required amplitude of trig-
ger pulse in volts.

E. = plate to cathode potential of
(2) in volts.

e = base of natural logarithms,
2.718.

Ip = plate current in amperes.

I, = plate current of (1) in am-
peres.

I, = plate current of (2) in am-
peres.

R = grid leak resistance in ohms.

Ry = cathode resistance in ohms.

R, = load resistance of (1) in
ohms.

R. = load resistance of
ohms.

S =ratio of peak grid-cathode
potential to cutoff bias of
(1).

T = pulse duration in seconds.

(Continued on page 60)

(2) in

Fig, 3: Triode (2} bias-curve construction
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Nimple Design of Multi-Output,

A method for connecting the single oufput of an audio amplifier

Shorted or open-circuited legs

By ROBERT

G. MASCHING,

4280 Sierra Drive, Honolulu, T. H.

FTEN it becomes necessary to

connect to tne single output of
an amplifier, a number of loads ot
the same impedance with provision
that a short or open circuit in any
output will not materially affect
either the impedances in the other
outputs, or the impedance presented
to the amplifier output. This may
be achieved by the use of several
transformers, or isolation amplifi-
ers, but here is a simple method of
accomplishing the desired results
using only resisfances.

In Fig. 1:

AIN—output impedance of ampli-
fler, or input impedance of
network

Zo—output impedance of any leg
of network, to which a load
is to be connected

x—one of two egual series re-
sistors in each leg of network

Z.—impedance of any leg of net-
work, including series re-
sistors

Z.—equivalent impedance of “n
parallel legs of network

n—number of legs in network

(excluding input leg), or the
number of oulput impedances
desired

Y
X2,

%:ééj

Fig. 1: Diagram showing network configura-
tion for an amplifier feeding (Zix) n same im-
pedance legs, all of which are in parallel,

Since all output impedances are
equal and equal to the input im-

pedance,
Zo. = Zo. = Zow = ZIN
Then,
Z, = Zp + 2%
= ZO-.' + 2x
= Z(_‘),. + ZX
=Zin +2x

¢

The equivalent impedance of “n”

32

zIN Zeq.
X

Fig. 2: Equivalent diagram of Fig. 1 network

equal impedances in parallel is the
impedance of one divided by *‘n”,
2x + Ziw
Loy =
n

Fig. 1 can now be simplified to
Fig.

The impedance lookmg into the
network is,

ZiIN =X+ Lo - X

=2x + 2.,
2% + Zin
= 2x +
n
Simplifying:

nZyny = n{2x) + 2x + Zin

nZiny — Ziy = n(2x) + 2x

Zin (n—1) =2x (n-+1)

Zin(n —1)
= — (1)
2(n+1)
This equation, in conjunction with
Fig. 1, gives the design of the net-
wWork.

The db loss to be expected from
the input of the network to an in-
dividual load is found as follows:

Input current to network is input

voltage divided by input imped-
ance:
Ene
Iin =
VAN

Since all legs have equal imped-
ance, this current divides equally in
each leg. The current in any one leg
is therefore 1/n of the total current.

Iin Emn
L=1Io = = (2)
n n ZIN

The ratio of input to output cur-
rent is,

I Ein

Ein
- =n
) Zin n Zin
Since the input impedance equals

www americanradiohistorv com

have no material effect

the output impedance, the db loss is
Irn

20 log,,
Io
or, db loss = 20 log, n (3)

Equations (1) and (3), then, give

the value of “x”, and the db loss to

be expected at each individual load
with this design.

Example: Design a network of re-
sistances to match a 600 ohm out-
put of an amplifier to 22 loads of
600 ohms each.

From egquation (1},
Zin(n—1)
X = —
2(n+1)
where Zyy = €00; n = 22
600(22 — 1)
X =
2(22 + 1)
600 x 21
= ——— = 274 ohms
2% 23

From equation (3),

db loss = 20 log,, 22 =
= 26.86 db

Proof: The impedance of each leg
is the sum of the two resistors
“x” and the 600 ohm output,

Z, = 27446004274 = 1148 ohms

The impedance of 22 parallel legs
18:

20 x 1.342

1148
L = ——
22
The impedance presented to the
amplifier, or presented to an in-
dividual load is then,
Zin = Zo = 274 + 52 + 274
= 600 ohms
Design a network of resistances to
match an 8 ohm output of an am-
plifier to four loads of 8 ohms each.
From equation (1),
8(4—-1) Bx3
X = =
2(4-+1) 2x5
From equation (3},
db loss = 20 log, 4 = 20 x 0.602
=12db

Short Circuit in One Output

Since the effect of a short circuit
in any output will be greatest when
the number of outputs is smallest,
and since this network is unneces-
sary if only one output is desired,
the case of two outputs will be dis-
cussed.

= 52.2 ohms

= 2.4 ohms
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Equal-Impedance Matching Networks

to a number of same impedance loads using resistances only.

on the amplifier output impedance or on the other legs

In Fig. 3:

Zin—impedance connected to leg
1, or amplifier output im-
pedance

Zin,—input impedance presented
to Ziny with one output
shorted

Zo—impedance connected to leg 2
or leg 3, equals Zin

Zo,—output impedance presented
to Zp with one output shorted

Z.—total impedance of any leg of

network
Leg i Leg 2 Leg 3
T
X X X g}
ZIN ZOS ZOR

Fig. 3: Network diagram for studying the ef-
fects when the impeddnce in one leg is
shorted

The impedance of each of the three

legs is,
Zn1 - ZIN + 2x
nz — ZO + 2X
Zs = 2%

The equivalent impedance of the
usable and the shorted output legs
is,
2x(2x + Zo)
Zpg =4 —————————
2% —I— (ZX "- Zo)
4x® 4+ 2% Zo

4x + Zo
The input impedance of the network
is,

ZINs = 2x + Zeq
4% + 2% Zo
= x4+ —
4x + Zo
8x’+2x Zo+-4x*+2x Zo
4x + Zo
125 + 4x Zo
4x + Zo (4)
Similarly,
12x° 4 4x Ziw
Zoy = —
4x + ZIN
And since Ziny = Zo, (5)a
ZO; = ZINS (5)b

From eguation (1), when n = 2,

TELE-TECH = October, 1950

Zin(2-1)
O P —
2(241)
Zin
= (6)
6

Substituting in equation (4) the
values of Zg and “x” from equations
(5)a and (6),

_ 12(2%‘1)2* 4(ZITN)ZIN
gt 1/

s /T “im

i | 2ory
_ ) 3
521y
5
_ Sax
= —5— 0.8 21  everns (7N

This equation states that the min-
imum impedance which will be pre-
sented to the aniplifier output, or to
the load of the network, will be 0.6
of the desired impedance, if an out-
put be shorted.

As in the case of the short circuit,
two desired outputs are here chosen.
In Fig. 4 below,

Zin.—impedance presented to
Zin with one output open
Zo.—impedance presented to Zo

with one output open

X %X X
ZINO ’ ZOo
Fig. 4: Network diagram depicting conditions
when impedance of one leg is open circuited

The input impedance eqguals the
output impedance, and is:

ZINn = ZO:, = 4x + Zo = 4x + ZIN
From equation (6), substituting for
x its value, Zin/6,

ZiNe = Z0. = (421n/6) + Zin

= (5Z1n/3) = 1.667 Zin

This equation states that the
maximum impedance which will be
presented to the amplifier output,
or to the load of the network, will
be 1.667 times the desired imped-
ance if an output be open.

14 Cities in Fast and Mid-West Added
to Microwave Relay and Coaxial Cable Network

HE intercity microwave relay

and coaxial cable routes have
now been expanded by the Ameri-
can Telephone and Telegraph Co.
so that fourteen additional cities in
the East-Midwest area can be in-
terconnected for a network TV pro-
gram. The cities which have been
added are Ames, Iowa; Atlanta,
Ga.; Birmingham, Ala.; Charlotte,
. C.; Davenport, Iowa; Des Moines,
Towa:; Greensboro, N. C.; Indianap-
olis, Ind.; Kansas City, Mo.; Louis-
ville, Ky.; Minneapolis-3t. Paul,
Minn.; Omaha, Neb.; and Rock
Island, III. In addition, a new mi-
crowave relay system has been
opened between San Francisco and
Los Angeles, Calif., and the existing
coaxial cable route between New
York City, N. Y. and Chicago, Ill.,
has also been supplemented with a
new microwave reiay system. These

www americanradiohistorv com

installations mark another mile-
stone’ toward the achievement of
coast-to-coast TV  networking,
which, incidentally, is scheduled to
become a reality in late 1951 or
early 1952 when the Omaha to San
Francisco microwave relay system
has been completed. Table I shows
the inter-city television facilities
now available, It is to be noted that
thus far TV broadcasting allocations
have not been made by the FCC for
either Albany, N. Y. or Des Moines,
Jowa and that consequently these
cities for the time being can only
be considered as a possible program
pickup point so far as networking
is concerned.

The new microwave relay system
between New York and Chicago
was built at a cost of approximately
12 million dollars and consists of

(Continued on page 58)
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Narrow-Band FM Doubles Number

Mobile transmitter unit (right) and receiver unit (left) for mobile narrow band FM

By CONAN A. PRIEST, CHARLES M. HEIDEN,
and DAVID C. PINKERTON,

Commercial Equipment Div., Electronics Dept., General Electric Co., Syracuse, N. Y,

PART TWO
OF TWO PARTS

Receiver intermodulation spuri-
ous attenuation is defined as the
measured amount of the receiver’s
ability to receive a desired signal
to which it is resonant in the pres-
ence of two interfering signals so
separated from the desired signal
and from each other that the =nih
order mixing of the two undesired
signals can occur in the non-linear
elements of the receiver producing
a third signal whose frequency is
equal to that of the desired signal.

To illustrate with a specific exam-
ple, suppose the case that is most
likely to give trouble is considered.
Suppose it is necessary to operate at
some frequency F in the presence
of two strong signals at F 4 40 KC
and F 4+ 80 KC. The two undesired
strong signals can mix in the first
stages of the receiver producing
modulation components, one of
which falls directly on the frequen-
cy of the desired signal.

The intermodulation characteris-
tic of the narrow-band receiver,
Type ER-6-A (Fig. 3), shows the
signal strength required for the un-
desired signals in order to obtain
20 db quieting. Here two curves are
shown, one entitled, “40 KC Separa-

20 KC channel
of effecting

tion” for the case where the strong
undesired signals differ from the
desired signhal by 40 KC for the
adjacent signal and 80 KC for the
alternate signal, and the second
curve entitled, “80 KC Separation”
where the adjacent signal is 80 KC
away and the alternate signal is 160
KC away.

Spurious and Harmonic
Radiation

Phase modulation transmitters,
consisting of an oscillator, a phase
modulator, a number of multipliers,
and a power amplifier, will radiate
an extensive spectrum of frequen-
cies containing many harmonics of
the crystal frequency.

In designing the new equipment,
spurious effects were reduced by
two design improvements: Better
modulation characteristiecs — far
exceeding the RMA requirements—
were obtained with a lower multi-
plication factor, and the double-
tuned circuits between stages were
improved and tuned circuits were
added.

The new wide-band transmitter,
Type ET-6-B, has a multiplication
factor of 24, and its spectrum (Fig.
4) was improved in that the high-
est spurious in the 25-50 MC band
is now 76 db below the carrier as
compared to 50 db on previous
equipment. The second harmenic is

Fig. 3: {left) Intermodulation characteristics of receiver type ER-6-A. (right) Limiter characteristics of phase modulator stage

10 12 T
00— b ! ‘
N [orDI(NART LI[MITER
%0 N _ 0 j" LIMITS AT 37)5 XC| SWING
80 80|KC. SEPARIATION . Ly
= Y I’j
2 70— |40 KC. SERARATION ol_i¥
&
28 S~ ;c
Zy 60 ~ 14
ﬁ: \\ o fN
T Y -
wo ~— |
0B 40 ] F ! fb»m SE_MOD\LATION
> . z [/ LIMITER
aa o
€0 3 re )
= a o 4
&
bt L
20 A = 3 / T oy e TS T
(=} (3]
N 5 6
10 A 2 O e S s o .
0 | - L
0 10 20 30 40 SO 60 70 80 90 100 110 1RO 130 140 150 160
ALTERNATE SIGNAL
(0B. ABOVE REFERENCE) %01 2 3 & § 6 7 8 5 10 11 1z 1.3 14 15 i
AuDIO INPUT (YOLTS RMS)
34 TELE-TECH +* October, 1950

www americanradiohistorv com


www.americanradiohistory.com

of YHF Channels for Mobile Use

assignments demonstrate unquestioned feasibility of new methods
spectrum economy in the Land Transportation Radio Services

66 db down compared to 46 db be-
fore.

The narrow - band transmitter,
Type ET-6-A, has a multiplication
factor of 12, thus giving a further
improvement. The highest spurious
in the 25-50 MC band (Fig. 4) is
88 db down, and the spurious ad-
jacent to the carrier are now at least
95 db below the carrier. Also note
that the narrow-band and wide-
band transmitters have spurious
and harmonics above 50 MC that
are identical. These are a function
of the final stages alone and in this
respect the transmitters are the
same,

Phase Modulation Limiting

The limiting of the swing of a
phase modulation transmitter poses
one problem not encountered in
transmitters having amplitude or
frequency modulation in that with
phase modulation the swing is pro-
portional to the audio modulating
frequency. Thus a phase modulation
limiter must be capable of limiting
the various components of the audio
input in inverse proportion to its
frequency. A simple mathematical
analysis shows that this is equiva-
lent to limiting the slope of the
audio wave.

To accomplish this, the phase
modulation limiter employed in
these transmitters simply changes

statement:

FCC STRESSES NEED FOR NARROW-BAND CHANNELS

The proposed FCC Rules and Regulation of May 6, 1949 did not
retain the 20 KC channel assignment plan for the 44-50 MC band
contained in the June 30, 1948 proposal. The need of such assign-
ments, however, is strongly emphasized in the following gquoted

“In acting upon thot proposal herein, it is to be noted, we have considered the argu-
ments addressed to the subject of frequency spocing and have established the assign-
ments in the 44-50 MC band on a 40 KC interval, rather than on 20 KC as proposed
originolly, However, we wish to emphasize that the ultimate ultimotion of this band,
which is urgently required to take care of the anticipated overflow from the 152-162
MC band, will necessitate the development of technics and equipments which will
operate on a closer spacing than 40 KC*

the audio input wave into a wave
having an amplitude proportional to
the slope of the original wave be-
fore it is limited in the usual man-
ner. This change is accomplished
by a simple pre-emphasis circuit.
After limiting the wave 1s returned
to its original form by de-emphasis
so that, below limiting, the input
wave 1s unchanged except for an
insignificant phase shift between
components. With such a limiter as
this, it is not possible to swing the
frequency outside of the assigned,
channel and yet satisfactory intelli-
gibility is preserved under wvery
heavy modulation.

Fig. 3 shows the modulation lim-
iter characteristics and compares
the phase modulation limiter with
an ordinary amplitude limiter em-

ployed in a phase modulation trans-
mitter. For the phase modulation
limiter, both 400 cycles and 2500
cycles are limited to the same swing
while for amplitude limiting the
400-cycle note may be limited to
6 KC while the 2500 note will reach
37.5 KC swing.

A swing of 6 KC has been used
in this narrow-band equipment in
order to limit the modulation com-
ponents outside the 20 KC channel
to the same percent that 15 KC
allows outside of a 40 KC channe..
The classical analysis using Bessel
functions show that 6 KC is the
correct value to use for this re-
quirement instead of 7.5 KC. As
previously explained, 6 KC has
been used throughout the develop-
ment and field tests.

Fig. 4: (left) Wideband transmitier ET-8.-B emission spectrum with 32 MC carrier, (right) Transmitter ET-6-A narrow band spectrum
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The Work of the Radio-

How voluntary cooperative efforts produce valuable standardization, educational

By ROBERT C. SPRAGUE,
President of The Radio-Television
Manufacturers Association

TRADE association like the

Radio - Television Manufactur-
ers Association is an example of
democracy at work. No manufac-
turer is compelled to belong—as he
might be in a totalitarian state. He
also is free to—and often does—
criticize its activities, its officers,
and its members. )

Yet, because it is a voluntary
asscciation of business men with
common interests, RTMA provides
the most practical medium through
which manufacturers in the radio-
electronic industry can take co-
operative action and make known
in Washington and thruout the in-
dustry the prevailing cpinicns and
recommendations of a majority of
the industry. ’

“RMA” for 26 Years

Until last June RTMA was known
for 26 years as the Radic Manu-
facturers Association. It has been
long recognized as the spokesman
for the industry. It has survived
lean and fat years, a world war,
reconversion, and price controls.
And now RTMA seems to be enter-
ing another period of partial mobi-
lization with inevitable Govern-
ment curbs on industry operaticns.

When RMA was founded in
1924, the radio industry was little
more than a group of pioneering
parts manufacturers. The completed
receiver of today was still in a de-
velopmental stage. Annual sales
could be measured in the hundreds
of thousands of dollars. Today radio-
TV is one of the nation’s foremost
industries with annual sales of
around two billion dollars in peace-
time and a wartime capacity
several times that figure. Hundreds
of manufacturers are engaged in
the production of equipment and
parts.

RTMA’s membership and organi-
zation, while they do not include
all radio-television manufacturers,
are fully representative of all types
of manufacturers. RTMA has five
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divisions, comprising set, tube,
parts, transmitter and amplifier
and sound equipment manufac-

turers. Thus the Association is not
only in a position to speak author-
itatively for the radio and televi-
sion industry but also is able to
resolve many industry problems in-
volving any of these groups
separately or collectively. These
problems range from highly techni-
cal standardization proposals to ad-
vertising codes for set manu-
facturers.

Perhaps RTMA is most effective,
however, when it speaks for in-
dustry on broad policy issues such
as color television, industry mobili-
zation, and legislation directly af-
fecting radio-television manufac-
turers. RTMA, through the testi-
mony of its President and the work
of its engineering committees, as-
sumed an important role in the re-
cent television Inguiry of the
Federal Communications Commis-
sion.

Two years ago RTMA initiated an
industry mobilization plan which
resulted in the formation of an
Electronics Industry Advisory Com-
mittee by the Munitions Board and
the National Security Resources
Board and thus paved the way for
a prompt industry response to a
substantial increase in military re-
quirements for electronic equip-

Engineering Standardizalion and
Planning

The varied constructive activities of
the many engineering committees of
RTMA operating with RTMA’s Engi-
neering Division, under the direction
of GE's Dr. W. R. G. Baker, were de-
scribed and diagrammed in Tele-Tech
for March, 1950, pages 24, 25, 26, un-
der the title “How Competitors Coop-
erate”.
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ment and parts when the Korean
war began. Only recently, in co-
operation with the National
Security Industrial Association,
RTMA established the Joint Elec-
tronics Industry committee which
will coordinate industry mobiliza-
tion activities and make itself
available in an advisory capacity
to top defense officials in Washing-
ton.

During World War II the Asso-
ciation, thanks to the unselfish and
tireless efforts of many of its
officers and members, did an out-
standing job for the industry and
the Government in expediting the
transition from civilian to military
production. It did an equally effec-
tive job after the war in smoothing
out the transition from war to peace
through a maze of regulatory con-
trols, shortages, et cetera.

From War into Peace

Since reconversion, RTMA has
consistently expanded its services
to members and assisted manufac-
turers in many ways as the industry
expanded from radio to radio-tele-
vision. Its membership has grown
with the industry so that today it
has 314 members compared with
slightly over 100 just before World
War II. Brief descriptions of a few
of these expanded services and ac-
tivities will illustrate what I mean.

Weekly Industry Report—This
weekly news letter, started toward
the end of the War, is a factual,
concise presentation of information
on Washington developments di-
rectly affecting radio-television
manufacturers. The report does not
compete with the radio trade press,
but it promptly provides members
with much valuable information not
obtainable from any other source.

Imdustry Statistics—RTMA since
the war has greatly expanded its
statistical service so that today it
covers all segments of the industry
and provides members with data
that is invaluable in their own
planning, These statistics include
tabulations on radio and TV set
production, sales of TV receivers
to dealers by counties, a breakdown
of sizes of TV picture tubes sold to
manufacturers and to distributors,
and sales of transmitting and am-
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Television Manufacturers Assn.

and promotional services for the whole radio-TV industry

plifying and sound equipment. In
addition, Parts Division members
assemble much wvaluable informa-
tion on sales and production of
particular components and industry
trends.

Engineering Standards—Practi-
cally all pre-war RMA engineer-
ing standards have been revised
or replaced by newer standards
during the past few years. The best
available engineering talent in the
industry is engaged constantly in
studies of standards proposals and
other activities of great value to
the industry in simplifying produc-
tion techniques and thus reducing
manufacturing cost.

Through the cooperation of the
Armed Services Electro Standards
Agency, the RTMA Engineering De-
partment also has worked out prac-
tical procedure by which RTMA
members may comment on proposed
revisions of JAN specifications for
electronic components before they
hecome operative.

“Town Meetings”—The rapid rise
of television has brought with it
many problems of adjustment and
expansion. One of the most acute
of these has been the shortage of
trained service technicians. Recog-
nizing this situation, RTMA took
the initiative and sponsored a series
of “Town Meetings” in seven major
cities to focus attention on this
vital need. Since then the Associa-
tion has financed the preparation
of a score of films for TV broad-
casting to make the service techni-
cian’s job easier. It is now sponsor-
ing, through wvoluntary subscrip-
tions by set manufacturers, smaller
“Town Meetings” in about 60 TV
market areas. Those ‘“Town Meet-
ings” are invaluable aids to service-
men and dealers in improving their
service and their profits simultane-
ously, and in building their TV
markets.

Radio and Television Week—For
the past six years RTMA, in co-
operation with the National Asso-
ciation of Broadcasters, has spon-
sored an annual merchandising pro-
gram designed to increase set sales.
Out of this has come the pheno-
menally successful “Voice of De-
mocracy” contest for high school
students, in which the U. S. Junior
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Chamber of Commerce and the U. S.
Office of Education also participate.
Last year this contest drew one
million student entries.

Other Promotion Programs—The
RTMA Advertising Committee has
directed several industry promotion
campaigns, other than Radio and
Television Week, the most success-
ful of which was the merchandising
drive with the slogan “A Radio for
Every Room ... A Radio for Every-
one . ., Everywhere"”. To this was
added later “Television for Every
Home.”

Other RTMA Activities

The RTMA School Equipment
Committee, working jointly with
the U. S, Office of Education, has
published three booklets designed
to guide public and private school
teachers and executives in the wider
use of radio and sound equipment.
A recently-organized Phonograph
Industry Committee is now cam-
paigning to increase the sales of
phonographs in combination with
both TV and radio sets.

Industrial Relations—RTMA Im-
mediately after the war recognized
the important place of industrial
relations in modern industry. Its
Industrial Relations Committee has
held periodic conferences on timely
problems and has collected invalu-

Robert C. Sprague, new presi-
dent of RTMA is president of
the Sprague Electric Company
of North Adams, Mass., and
« former chairman of the
RMA Parts Division, During
the War he was chairman of
the OPA Radic Industry Ad-
visory Committee and a mem-
ber of the WPB Advisory
Committee on Condensers.
More recently, he has been
directing « nation-wide trade
educational program as chair-
man of the RMA “Town
Meetings” Commitiee. Presi-
dent Sprague is a scn of the
famous electirical engineer-in-
ventor, Frank Julian Sprague.
who ranks with Edison. and
pioneered the electrification
of street railways, railroads
and elevators
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able information on practices in the
radio industry. RTMA currently is
engaged in conferences with the
U. S. Labor Department prepara-
tory to determining a minimum
wage for the industry under the
Walsh-Healey Act.

The above listings are only the
major services which RTMA pro-
vides for its members. There are
many others, such as collection aids
and credit information, that in
themselves are often worth the
membership dues. There are many
RTMA committees, like the Traffic,
Service, and Excise Tax Commit-
tees, which by reason of their con-
tinual efforts save radio-television
manufacturers millions of dollars
annually.

Leaving aside the practical value
of membership in the Radio-Tele-
vision Manufacturers Association,
perhaps the most valuable benefits
are the intangible ones. Benefits
that come from voluntary associa-
tion and cooperative efforts with
other manufacturers cannot be
measured in dollars and cents. Such
blending of efforts and thinking by
members have important long-
range effects on the industry as a
whole. Those are the rewards that
sometimes may be even more
compensating than the practical
benefits listed above.
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Remotely Controlled

Solution to problem of lining up remote-pickup receiving
description of a professionally-constructed unit. In use for many

By HUGH D. L(lCROSSE’ Television Eungineering Supervisor
JOHN B. LEDB\ETTER, Engineer, WKRC.TV, Cincinnati, Ohio

OST television broadcast sta-
tions use remote telecasting of
football, baseball, boxing, wrestling,
and other sports events as a means
of supplementing their regular stu-
dio, film, and network presenta-
tions. Many of these events require
the use of microwave relay equip-
ment. While there are numerous
technical problems in a schedule in-
volving a great number of remote
microwave pickups, one of the most
troublesome and time-consuming is
the setting up and adjustment of
the microwave relay equipment.
Panning adjustments at the relay
transmitter are not particularly dif-
ficult because this unit ordinarily
is set upon the mobile truck or with-
in reasonable distance of the micro-
wave control engineer. The neces-
sary panning adjustments are made
at the time the unit is set up and
checked through, hence no addi-
tional time or manpower is required.
Adjustment of the receiver unit,
however, is another matter. In
order to establish line-of-sight con-
ditions over the widest possible
area, the relay receiver and parabola
usually are mounted on the highest
practical level of the regular trans-
mitting tower. This solves the prob-
lem of obtaining maximum cover-
age insofar as the receiver location
is concerned, but it does not remove
the necessity for readjusting the
receiving parabola for different re-
mote pickup points. This requires
the scheduling of an extra engineer,
who must climb the tower prior to
each remote pickup and perform the
necessary panning adjustments. This
not only involves a considerable
amount of time for each remote,
but under certain conditions may
actually become dangerous. At
WKRC-TV, the parabola and Kly-
stron of the RCA miecrowave re-
ceiver are located at the 300-foot
level of the 560-foot Blaw-Knox
tower. In icy or wet weather,
climbing the 300-foot steel ladder
involves definite hazards, especially
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Fig. 1: Mechanical details of rotater base

Fig. 2: Rotator and horizental drive gear

during periods of high wind veloc-
ity.

At the larger stations, this prob-
lem usually is overcome through the
installation of commercial or cus-
tom-built rotator units. Many of the
smaller, independently - operated
stations, however, still rely on man-
ual operation of the receiver parab-
ola, due in part to the feeling that a
practical rotational system would
prove too expensive for limited op-
erating budgets.

This paper shows that a remote-
controlled rotating system, com-
pletely maneuverable {rom the
transmitting console or equipment
rack, can be constructed at a very
reasonable cost. The complete sys-
tem will more than pay for itself
within a very short time by reduc-
ing the regular alignment time to
minutes instead of hours. Extreme
flexibility in remote programming
also is made possible, since the pa-
rabola can be directed from one
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remote pickup point to another in a
matter of minutes,

The unit to be described was de-
signed and constructed by Hugh D.
LaCrosse, co-author of this paper
and TV Engineering Supervisor of
WEKRC-TV, and has been in use at
WEKRC-TV for several months, Its
design allows panning over a hori-
zontal span of 400 degrees, and a
vertical span of 90 degrees.

Driving Motors

Horizontal panning is accom-
plished in a somewhat unique man-
ner. The horizontal driving motor is
a surplus aircraft propeller pitch
change motor with a gear reduction
ratio of 9576 to 1. Since this motor
is anchored to the rotator frame and
the shaft coupled directly to the
rotator base, the motor shaft re-
mains stationary while the motor
revolves with the rotator. Vertical
panning is controlled with a similar
motor mounted on the side of the
rotator frame. Operation of this unit
is conventional, with the shaft cou-
pled directly to the vertical drive
shaft of the parabola. Since these
motors were obtained on the surplus
market, a third unit was also pur-
chased as a source of spare parts to
facilitate future repairs when iden-
tical units might no longer be avail-
able. The cost of each motor was
approximately $20.

The motors originally were de-
signed to operate on the 24-v, d-c
supply of an airplane. They will op-
erate satisfactorily on about 18 wv.
a-c¢, however, if the following con-
version steps are taken: (1) Re-
move the rotation stop. (2) Remove
the brake. First, remove the dome
enclosing the motor and pull out
the cotter pin in the end of the
shaft. Unscrew the 5” castle nut
and pull off the toothed metal wheel.
Be sure to shake out the loose wash-
ers on the shaft. Complete by sol-
dering a #12 wire jumper across
the brake screw solenoid terminals.

Dig the wax out of the four holes
and remove the small screw in each.
Then pull the wires out of their
channels in the gear case. If the
motor is labeled ‘“Left Hand”, the
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M. A t 0 . .
Icrowave Antenna Urientation
antennas mounted on high transmitter towers is offered in this

months, it has reduced fime required for scheduling remotes

wire nearest the oil fill plug is the
common lead. The two wires closest
together are for rotation in each
direction. The fourth wire is not
used and should be taped. If the
label on the side of the gear case
reads “Right Hand”, the wire near-
est the oil fill plug is not used, and
the other single wire is the common
lead.

Mechanical details and gear ar-
rangement of the rotator assembly
are shown in Fig. 1. A close-up of
the rotator base and horizontal base
and horizontal drive gear is shown
in Fig. 2. The large bevel gear shown
directly under the base plate in Fig.
2 has no function. It was part of the
main drive shaft when purchased
and was not removed. The shaft of
the horizontal driving motor is an-
chored directly to it. The main bear-
ing is an alemite fitting, through
which the main support shaft
passes. This fitting is the only mov-

Fig. 3: (left) Circuit of conirel and selsyn indicating circuits, sec-
tion below broken line is control panel wiring. Fig, 4: {right)
Mechanical construction details of the rotator and antenna mount-
ing cradle. B and C referred to in text are selsyn transmiliers

able element exposed to the ele-
ments and hence should be greased
occasionally.

The rotator frame is constructed
of 3 x 1% x % in. channel iron, cut
at shown and welded at a local ma-
chine shop. The strap iron anchor
support (bridging the top of the
parabola) helps strengthen the
frame assembly and provides a
means of securing the top of the ro-
tator frame. As can be seen in the
mechanical drawing (Fig. 4), a
bushing and anchor flange at the top
center of the support allow the en-
tire rotator assembly to rotate free-
ly.

Airplane-type #18 strut wire Is
run from the anchor flange to each
leg of the transmitting tower and
kept taut with airplane-type turn-
buckles. This prevents undesirable
side-play in the rotator assembly
and keeps the parabola steady, even
in high winds.

The bottom of the channel iron
frame is welded to a 3% steel plate,
which supports the horizontal driv-
ing motor, the selsyn gear box as-
sembly, and the main drive bear-
ings. The cable terminal fittings and
relays also are mounted on this
plate. The two base supports (items
11 and 15 in Fig. 4) are 1”7 x %"
strap iron, welded to the channel
frame to provide extra strength.
The rotator base is an ordinary pipe
flange with inside diameter to fit
the main drive shaft. It can be of
any size, shape, or material so long
as it is rugged enough to bear the
combined weight of the rotator as-
sembly, microwave receiver and
parabola. The portion of the chan-
nel iron frame extending from the
bottom right half of the rotator
frame to the horizontal motor is
completely enclosed to form a
weatherproof housing for the AC

(Continued on page 58)
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Fig. 4: Underside of
assembled chassis
showing component
layout. Tuners are
in iwo rf stages at
right and local oscil-
lator at left,

By VERNON H., ASKE, Sylvanie Eleetric Products, Inc,
Kew Gardens, N. Y.

PART TWO
OF TWO PARTS

The chassis was laid out with
1/32-inch tolerances between most
component parts in order to mini-
mize lead length and stray capaci-
tance. The stray capacitance was
also kept to a minimum by mount-
ing the coils one-half inch off the
chassis. This necessitated sub-
mounting the tube sockets with re-
spect to the chassis in order to
maintain minimum lead length. The
shields were centered over the tube
sockets so that feedback could be
kept to a minimum. The chassis
layout may be seen in Fig. 4.

The conversion transconductance
of the mixer tube used was 1200
micromhos with five volts rms ap-
plied to the No. 3 grid, and 100
volts on the plate and screen. The
cathode resistor is 150 ohms. The
plate impedance of this stage con-
sisted of the plate resistance of the
tube, a 78,000-ohm resistor simu-
lating the input resistance of a
following i-f tube, a shunt type r-f
probe and the dynamic impedance
of the i-f coil. The Q of the i-f coil
loaded with the 78,000-ohm resistor
measured 80. The associated capaci-
tance was 29 micromicrofarads. The
dynamic resistance of this coil and
78,000-0ohm resistor is:

Q 80
R = —
wC 27 30X 10°(29x 107™)
= 14,600 ohms

This impedance is paralleled by
the shunt-type detector and the
plate resistance of the i-f tube.
Each of these impedances is ap-
proximately 150,000 ohms so the
effective plate impedance is 12,200
ohms. and the voltage gain will be
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14.6. The i-f bandwidth Af is
1wCRey, or 0.449 MC. Since this is
the narrowest bandwidth of the
front end it will be the effective
bandwidth of this receiver system.
As noted in the circuit diagram.
an inductance is connected from the
oscillator grid of the mixer to
ground. This coil provides the dec
return path of the grid and allows
the No. 3 grid to operate at the bias
determined by the cathode and
thereby decreases transit-time cur-
rent in the No. 1 grid circuit as well
as increasing the gain of the mixer
tube by allowing the mixer to op-
erate at a point favorable to high
conversion transconductance.

Oscillator Section

A type 5718 tube is used as the
oscillator tube with 100 wvolts on
the plate. Measurements have in-
dicated that less than 50 milliwatts
are sufficient to drive the No. 3 grid
of the type 5636 tube. Since 20 per
cent plate efficiency is obtained
easily under these conditions at this
frequency, the available power will
be 400 mw. This gives desirable
leeway In using a grid resistor
which will limit the current to less
than 20 milliamperes. In addition,
it allows for lowered efficiency due
to the close proximity of compo-
nents as used in this design.

Capacitive coupling was chosen
to couple the oscillator wvoltage to
the mixer tube. This method is very
convenient since the bottom plate
of the tuner may be used for one
plate of the coupling capacitor. The
other plate is a half-inch diameter
brass plate soldered to the center
conductor of a coaxial line. The
outer conductor is mounted in the
shield so that the spacing between
plates may be varied. thus varying
the coupling.
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Front End

Circuit utilizes a matched

tion. Submirniature tubes

The type 5840 tube was operated
with 100 wolts on the plate and
screen, and with a 150-ohm cathode
resistor. The output of this tube is

"coupled to the mixer input with a

double-tuned circuit. The construc-
tion of this circuit is similar to that
of the tuners previously discussed.
In order to obtain a proper match
between these circuits, the primary
of the transformer was motunted on
its periphery so that the mutual
inductance between the primary
and secondary may be varied. It
was mounted on the r-f ground side
so that loss would not occur in this
mounting and to keep the stray ca-
pacitance at a minimum. The volt-
age gain of this stage is*:

Gain (r-f stage) = (gm/*) (R, R,)"*

= 5000/2(5000x437)"*%x10"° = 3.7
in which R, and R, are the primary
and secondary resistances, respec-
tively.

Since the dynamic resonant im-
pedance of the primary is much
greater than that of the other r-f
selective circuits, it will determine
the effective r-f bandwidth. This
bandwidth is Af(rf) = .=R.C.
R..; is one-half of the dynamic re-
sistance of the primary when
matched for maximum voltage gain
and C is the total primary capaci-
tance consisting of 4.0 micromicro-
farads tube capacitance and ap-
proximately 0.5 micromicrofarads
stray capacitance. Thus, Af(rf) =
14.1 MC.

Input Circuit

The input resistance of the type
5840 tube is matched to the 52-ohm
input coaxial line by tapping down
on the input coil. The maximum
voltage gain under matched condi-
tions is:

Gain (r-f input) =
( Rinput type sn-10308 )%
Rcable characteristic Impedance
= (437/52)% =29
From this, the over-all gain of the
receiver should be 2.9 X 3.7 X 14.6
= 156.

The measured over-all gain of
this receiver was 105. The i-f band-
width as seen in Fig. 5 is somewhat
greater than calculated. Likewise,
the r-f bandwidth as seen on Fig. 8

TELE-TECH ¢ October, 1950


www.americanradiohistory.com

Design for a 400 MC Receiver

single-tuned input that features new type construc-

and new miniature tuned circuits empioyed throughout

is greater than calculated. This
bandwidth was observed at 355 MC
since the receiver tuned most effi-
ciently at this frequency. The image
response was down about 24 db
from the signal response. Since the
bandwidth was greater than calcu-
lated, the measured wvoltage gain
will be correspondingly less. In
addition, the mixer gain was some-
what lower than calculated even at
the measured bandwidth.

Mixer Design

Further examination of the mixer
circuit showed that the calculated
gain could be obtained with care in
circuit design. In general, the cir-
cult should be designed so that little
coupling occurs between the oscil-
lator grid and the signal and plate
circuits of the mixer. This can be
obtained best by using approxi-
mately 50 micromicrofarads screen
by-pass capacitor (button type)
with very short leads. This series
resonated in part with the screen-
load inductance and thus tends to
bring it closer to ground. Failure to
do this will result in reduced gain
since some of the oscillator power
will be coupled to the No. 1 grid
circuit, thereby reducing the No. 3
grid drive. In addition, the oscilla-
tor voltage on the No. 1 grid may
alter the tube characteristics ap-

preciable, especially if grid current
results. Reduction of the oscillator
power dissipated in the plate cir-
cuit may be obtained by using a
button type capacitor of approxi-
mately 20 micromicrofarads, and
short leads to the plate circuit.

Very similar results were ob-
tained with the other units. The
unit using a type 6AKS5 as the r-f
tube, a type 6AS8 as mixer, and a
type 6J6 as the oscillator, had
slightly less gain. The reduced gain
may have been due to circuit dif-
{erences only, since these miniature
tubes have characteristics similar to
those of the subminiature tubes
that were used in the unit which
has been described.

Especial care was exercised in the
use of by-pass capacitors in the r-f
section of all units. These capacitors
and their associated leads may dis-
play resonance within the r-f band,
which could result in unsymmetri-
cal r-f response,

Conclusions

In general, the receiver satisfied
the initial objective from the stand-
point of performance. For the nar-
row bandwidth considered, the r-f
tubes did not rigorously meet the
requirements due to their large
bandwidth when compared with
that of the if. This excess band-

width is of no utility. If tubes were
available which would permit ob-
taining a narrow bandwidth, the
gain could be increased consider-
ably. This would be very desirable
both from the standpoint of noise
and gain. Possible further improve-
ment could be achieved by improv-
ing the Q of the tuned circuit and
by improving the plate resistance of
the tube. Improved tube design
would mean reducing the output
capacitance or increasing the high-
frequency plate resistance or both.

The units discussed served 1o
show that tubes have been devel-
oped which have utility beyond 400
MC. The r-f tube has a voltage gain
at 400 MC of approximately 3.5
when matched to an impedance
equivalent to its input resistance at
that frequency. The mixer tube
satisfied requirements to a marked
degree.

3W. R. Ferris, ''Some Notes on Coupled Cir-
cuits', R.C.K. Review, Oct., 1940; p. 226.

Appendix [

Tentative Characteristics of type 5718 Tubes

Heater Voltage 6.3 volis

Heater Current 150 milliamperes
Plate Voltage 100 wolts
Cathode Bias Resistor 150 ohms
Transconductance 5800 micromhos
Plate Resisiance 4650 ohms
Amplification factor 27

Fig. 5: (Left) Curve showing I.F response with constant input voltage. A scale convenient for measurement was used on the ordinate axis

Fig. 6: (Right) Curve showing rf response with constant input vollage. A scale convenient for measurement was used on ordinate axis
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Ferrite-Core Yoke for

Design and construction details of newly

picture tubes with up to 70° deflection

Fig. 1: Photograph showing the assembled and disassembled views of the type 206D1 yoke

By M. J. OBERT and W. A. NEEDS

Tube Dept., Radie Corporation of America, Camden, N. J.

UBLIC demand for larger, di-

rectly viewed television pictures
at lower cost resulted in the de-
velopment of the new, wide-angle
kinescopes (up to 70°) wused in
many 1950 model receivers. As a
result of improvements in kinescope
design, and the availability of effi~
clent circuit components for the
deflection of kinescopes having de-
flection angles of 70°, the new large
screen kinescopes are short enough
to mount in a chassis with reduced
depth, resulting in lower-cost cabi-
nets and more attractive designs.

The RCA Type 206D1 defiecting
yoke was designed for use with
kinescopes having deflection angles
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up to 70° and requiring anode volt-
ages up to 14 KV. The inductance
and insulation characteristics of
the yoke are designed for use in
the auto-transformer type of deflec-
tion circuit having improved effi-
ciency. Similar yokes having hori-
zontal deflection windings with
higher inductance and increased
insulation between horizontal and
vertical coils are made with the
same tools for use in direct-drive
circuits. Fig, 1 shows assembled and
disassembled views of the yoke.
The coils of the ferrite-core yoke
206D1 are designed to produce a
magnetic deflecting field across the
cone end of the kinescope neck to
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provide the required raster for the
16GP4 kinescope. On this kinescope,
which has a face plate with a radius
of curvature of approximately 40
in., the normal raster will be
straight at the top and bottom, with
approximately Y% % pincushion on
each side. If the yoke is used on
a wide-angle kinescope with a face
plate having a radius of curvature
of 26 in., the raster will be slightly _
barrelled.

Maximum deflection sensitivity
for yoke coils of the shape shown
in Fig. 2 is obtained when the coils
are snug on the kinescope neck and
are as long as practicable. With
reference to Fig. 2, the approximate
length of the horizontal coil of this
voke is determined by the geome-
try of the kinescope and the yoke
structures, and can be calcu-
lated from the following relation:

1 = r/tan 0, where § = 90° —
(180° — 35°) /2 = 17.5° and r =
clearance radius at yoke neck.

1 therefore approximates 175-in.

Final determination of the coil
length was made by experiment on
a kinescope having approximately
“limit”’ characteristics. Some allow-
ance was made for the effect of tilt-
ing the focusing coil to obtain cen-
tering of the pattern, and for
kinescope and yoke production tol-
erances. The result is a length be-
tween the inside surfaces of the
turned-up ends of the horizontal
deflecting coils of 1.683 in.

An increase in this effective
length would produce a “beam-
strikes-neck” effect with some kine-
scopes, and a resulting shadow in
the pattern corners. When used

Fig. 3: 206D1 yoke current requirements

CURRENT [AMS) - MILLIAMPERES
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Wide Deflection Angle Kinescopes

developed yoke assembly for use with

angles; and up to 14 KY anode voltage

with an average kinescope, the yoke
may be pulled back 5/32 in. from
its maximum forward position be-
fore this effect occurs.

Power required for horizontal
deflection is greater than that re-
quired for wvertical deflection be-
cause of the higher scanning fre-
quency and, in most cases, the
larger scanned dimension. The hori-
zontal deflecting coils are, there-
fore, made to maximum length,
with the necessarily shorter verti-
cal coils fitted inside the horizontal
coils.

Newly developed deflection sys-
tems of improved efficiency require
deflecting yokes having a horizon-
tal-coil inductance of approximate-
ly 8 to 30 millihenries, with the
coils connected in series. Vertical-
deflection-output transformers of
small size and low cost (RCA Type
222T1) match the impedance of the
yoke vertical coils. The current re-
quired in the 206D1 yoke for full
deflection of the 16GP4 with differ-
ent values of anode voltage is shown
in Fig. 3. Wire sizes which keep
current density well within safe
limits are used.

The following tabulation gives
the ampere turns, wire size, and
current density of the coils of the
206D1 yoke:

Horizental | Vertical
Required *Amperei (
(RMS)—Turns 105 23.6
Wire Size #26 Quad. | #29 Heovy
Formvar Fermvasr
Coil Current Density—
Amperes (RMS) per
square inch 1465 1140

*For full scan on 16GP4 kinescope operated with
un anode veoltoge of T3 kilovolts and having &
4:1 aspect rotio,

The procedure developed for
winding and forming these coils is
usable in production with AW.G.
wire sizes from #23 to #30 on the
vertical coils, and from #25 to #30
on the horizontal deflection coils.
The use of wire sizes outside of these
ranges may result in loss in produc-
tion due to difficulties in winding
or in forming the coils.

NEMA standards for vinyl-
acetal-insulated round copper mag-
net wire, (Oct. 29, 1943), include
detailed specifications for wire of

TELE-TECH *+ October, 1950
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Fig. 2: Diagram providing a cross-sectional view of the yoke coil assembly
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Fig. 4: Curves showing variation of permeability with flux density and temperature

the type used in the 206D1. These
standards were adhered to in the
development of this yoke. Quadru-
ple coatings used on the horizontal
coils, and single or heavy coatings
used on the vertical coils have the
characteristics required, provided

www americanradiohistorv com

turns are kept in their approxi-
mately correct position during
winding. Maximum rated operating
peak pulse voltages across each coil
is 1250 volts for each horizontal coil,
and 400 volts for each vertical coil.

The material used as insulation
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FERRITE-CORE YOKE

2

(Continued)

Fig. 5: (Left) Coil assembly fixture open and (Right) coil assembly fixture closed

Fig. 6: (Above) Final assembly fixture open: (Below) final assembly fixture clesed

between horizontal and wvertical
coils must withstand both low and
high temperatures to retain its in-
sulation properties. It must be tough
and pliable to meet the require-
ments of mechanized assembly, and
have adequate dielectric strength
and moisture resistance.

Oriented polyvinylidene chloride

44

film, (Saran Type M, Dow Chemical
Co.), in multiple thicknesses of
0.0022” was chosen for the design
of the first post-war yoke. Since
then, it has consistently met re-
quirements for insulation between
yoke coils. Its chemical resistance
is excellent, and it permits the use
of solvent-bearing adhesives when

www americanradiohistorv com

necessary, with no damage to the
insulation. Multiple thicknesses are
used to provide a large factor of
safety in wvoltage insulation. Any
one complete film, undamaged, will
withstand a voltage of 2500 volts
RMS at 60 cps (hipot test). This
material does not become brittle,
materially change in characteris-
tics, or support combustion.

Core Design Features

The need for improved deflection
sensitivity in this wide-angle yoke
made it desirable to use high-per-
meability, low-loss magnetic mate-
rial for the core. The final core de-
sign used ferromagnetic ferrite
material formed approximately in
the shape of two semi-circular
“C”’, (Fig. 1) which are assem-
bled closely around the insulated
case covering the yoke coils.

The core was designed in two
segments for low cost and high
efficiency. The two necessary joints
in the core structure are positioned
at the center section of the vertical
coils, since vertical deflection is less
difficult to obtain than horizontal
deflection.

The amount of core material was
chosen to provide the highest de-
flection sensitivity with a low yoke
cost. Concentricity of the core and
coils is required for a rectangular
pattern. Because the ferrite used
has mechanical characteristics simi-
lar to those of a ceramic, being hard
and brittle, it was anticipated that
some cores would crack at the key-
way during assembly. Performance
well within specifications is also
obtained from yokes having cores
made of three or four pieces. The
small additional gaps in the core
have relatively little effect on the
magnetic circuit because of the
greater effect of the large gap in
the flux path across the middle sec-
tion of the yoke.

At the low flux density (below
100 gausses) at which the 206Dl
yvoke is operated, ferrite perme-
ability is relatively stable. Careful
observation of the performance of
a receiver during heat runs in which
a bar generator was used to check
horizontal and wvertical linearity,
indicated no appreciable perform-
ance changes at temperatures from
25°C to 85°C. Fig. 4 shows the
variation of permeability with tem-
perature for the type of RCA fer-
rite used in this yoke. This ferrite
has higher permeability and lower
core loss than powdered iron, with
resulting increased deflecting yoke
sensitivity.

(Continued on page 66)
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KESTER

SOLDER

. . . TV—the nation’s fastest growing

B I[l I t business demands the nation’s num-
l—" mﬂre [Iua Ity In U ber 1 solder. Kester “"Resin-Five’

. Core Solder, formulated especially

yuur TV sets WIth Kester for TV, will out periorm any solder
of the rosin-core type. It easily

solders such metals as brass, zinc,

“RESin-Five” core Sﬂlder nickel-plate, copper, and ferrous

alloys.

MADE ONLY FROM NEWLY MINED
GRADE A TIN AND VIRGIN LEAD

“"Resin-Five' flux is more active
and stable than any other rosin-
type flux. Yet it is absolutely non-
corrosive and non-conductive.

FREE TECHNICAL MANUAL-Send for Your Copy
of —SOLDER and Soldering Technigque.

Kester Solder Company
4210 Wrightwood Avenue » Chicago 39, lllinois
Newark, New Jersey * Broniford, Canada

RO~ CHVIOIHE » » » itOu-Ccondeclive

Kester.... Standard for the TV and Radia Fields

Kester "ResinTive' Core Solder, which is avail-
able in the usual single-core type, ¢an now
also be had in a 3-core form.
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WASHINGTON
Hewe Letter

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

DEFENSE IMPACT ON TELEVISION—Outlook of
the impact on the nation's television manufacturing
field may be authoritatively forecast as follows: Inroads
on television-receiver production not until late this
vear; the peak of the impact on TV production will not
come until late summer and fall of 1951 when entire
$1.5 billion and probably up to $2.4 billion (with the
added $900 million being future delivery equipment)
will be in production; some components even in short
supply such as capacitators, resistors, transformers and
particularly certain categories of tubes, including some
cathode types. Shortages of critical components hitting
television production will come late this year and will
pick up in impact during next winter, spring and early
summer. Aircraflt and tank electronics-radio equipment
to be installed during 1952 is expected to make up al-
most one billien dollars worth of procurement slated
for future delivery.

COLOR TELEVISION—Even though FCC leadership
and Chairman Johnson of the Senate Interstate and
Foreign Commerce Committee had properly desired the
speediest determination possible for the troublesome
color-television issue, realistically with the interna-
tional situation and the fact of large military
electronics-radio procurement requirements, the Com-
mission’s decision and color television itself can hardly
be started on its road toward implementation as a
public service. The manufacturers and the television
broadcasters themselves cannot embark on any wide-
scale color television program with the national defense
as the No. 1 task of the country.

CONTINUE “FREEZE” INDEFINITELY?—In addi-
tion, the national defense preparedness calls upon the
electronic-radio manufacturing industry are such that
it also seems most likely that the FCC will have to
continue the black-and-white television station con-
struction “freeze” indefinitely. Or, even, if it were
lifted, it would be rather academic in any great stimulus
of television station growth except where equipment
had already been ordered. In connection with color
television, the existing systems might well be greatly
changed with new developments and improvements in
the next few years while the international-war tension
prevails. Changes come rapidly as was already proved
by the new Color Television Inc. development of its
new Uniplex system submitted to the FCC on the eve
of its decision.

GEN. HARRISON HEADS PRIORITIES—An out-
standing figure in the communications-electronics in-
dustry who is thoroughly familiar by his World War II
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service through his direction of the Army Signal Corps’
huge (approximately $7 billion) procurement program,
Major General William H. Harrison, president of the
International Telephone and Telegraph Corp. and
former vice president—operations and engineering of
the American Telephone and Telegraph Co., has taken
the helm of the new Defense Production Administra-
tion which is handling the priorities and allocations of
critical materials control under the Department of
Commerce. Because of his thorough familiarity with
the radio manufacturing industry both in his wartime
service and in the past two years in directing two
major I, T. & T. affiliates, Federal Telephone and Radio
and Capehart-Farnsworth Corp., General Harrison will
be certain to render decisions on the allocations of
critical materials to civilian radio, television and elec-
tronics production which will be entirely sound and
in conformity with the national defense needs. In addi-
tion, General Harrison has a close personal acguaint-
anceship with the leaders of the electronic-radio in-
dustry.

MOBILE RADIO SERVICES GROWING—Because
frequencies above 50 megacycles have the character-
istics of short range distance and due to the vital role
of most mobile radio services in civilian defense and
in the operation of industries important to the military
economy, the concensus is that the mobile radioc equip-
ment manufacturing operations and the use of mobile
radio services will not be disturbed to any great extent
by the war picture. In fact, one highly important mobile
radio field—Railroad Radio is slated to expand sub-
stantially in the next year or two and the blueprints
for the future expansion and use of radio by the rail-
roads will be described at the annual convention of the
Communications Section of the Assoclation of Ameri-
can Railroads at French Lick Springs, Ind., Oct.” 17-19.

INDUSTRIAL MOBILE RADIO — Another field
which promises large expansion is Special Industrial
Radio, and the FCC staff is now revising its proposed
rules to remove the limitation of power and the ban
against operation of this service’s mobile units in cities
and communities. The Commission got an excellent
education in what a valuable service was the Special
Industrial Radic when it received protests about its
proposed rules from scores of companies, ranging from
the Hawalian pineapple and sugar associations, to in-
dustries vital to the petroleum, steel, construction in-
dustries and huge livestock ranching enterprises.

National Press Building
Washington, D. C.

ROLAND C. DAVIES
Washington Editor

TELE-TECH -+ October, 1950
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Television
camera with
the eves of a cat!

Why an image orthicon camera can
see with only the light of a match

No. 9 in a series outlining high
points in television history

Photos from the historical collection of RCA

@ Show any camera fan the things a television camera is
asked to do, and you'll leave him gasping!

Accustomed to using flash bulbs and floodlights—or
taking time exposures in dim light—the still photographer
is tied to the limitations of lens ratings and film speed.
But a television cameraman operating the RCA image
orthicon camera gets sharp, clear pictures—in motion—
in places where lack of light would paralyze the most
costly “still” camera.

The secret, of course, is that the picture signals created
within the RCA image orthicon camera can be intensified
millions of times for transmission.

Youthful ancestor of this supersensitive instrument is
the iconoscope tube invented by Dr. V. K. Zworykin, of

Here, in a testing battery at RCA Tube Plant in Lancaster, Pa.,
RCA image orthicon pick-up tubes get the final seal of approval
from an engineer.

TELE - TECH + CQctober, 1950

Although dramatic action, in television plays, is often presented
in the dimmest light — no detail is missed by the RCA image
orthicon camera.

RCA Laboratories. It was television’s first all-electronic
“eye”’—without any moving parts, presenting no mechan-
ical problems.

Basing their research on principles uncovered by Dr.
Zworykin’s iconoscope, RCA scientists were then able
to develop the image orthicon pick-up tube. Although
simple to operate, and virtually fool-proof, it is actually
one of the most complex and compact electronic devices
ever developed.

Within its slim length-—not much bigger than a fash-
light—are the essentials of three tubes, a phototube, a
cathode ray tube, an electron multiplier. The phototube
converts a light image into an electron image, which is
electrically transterred to a target and scanned by an
electron beam to create a radio signal. The electron mul-
tiplier then takes the signal and greatly amplifies its
strength so that it may travel over circuits leading to the
broadcast transmitter.

Inside the image orthicon tube, more than 200 parts
are meticuJously assembled. There’s a glass plate thinner
than a soap bubble. .. a copper mesh pierced with 250,000
tiny holes to the square inch. A piece of polished nickel
pierced with a hole so small you couldn’t thread it with
a human hair!

The image orthicon television camera, as it has been
developed by scientists at RCA Laboratories, is now 100
to 1000 times as sensitive as its parent—the iconoscope
...and in the dark, sees almost as clearly as the keenest
eved cat!

Radio Corporation of America
WORLD LEADER IN RADIO—FIRST IN TELEVISION
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N E w E Q u ’ P M E N T for Designers and Engineers

To be displayed af the Audio Fair, Ocfober 26-28, Hotel New Yorker, New York City

Tape Recorder

A three-motor drive system is used on the
RC-10 tape recorder, Two of these motors
are of the *‘‘torque” type and drive the reels

S

i
fiH
=L

directly with no
slipping devices.
capslan motor,

7 in. RMA reel or the standard NAB hub
with 10% in, flanges. The speeds normally
provided are 7% and 15 in./sec. The Presto
RC-10 aclually is manufactured in two forms
designated as RC-10-14 and RC-10-24. The
former is construcied on a 19 x 14 in. panel
and may be either rack mounted or installed
in a currying case ur in a console, Its se-
lector switch is a combination rotary electri-
cal switch and

mechanical
The
The RC-10 takes either the

reduction or
third motor is the

mechanical cam, the latter
actuating the capstan pressure pulley. The
RC-10-24 is comnstructed on a 19 x 243 in.

panel and, although it may be mounted in
any manner, it is primarily intended [for rack
installation. This unit does not have the ro-
tary type selector switeh but is completely
push-hutton conirolled with a solenoid actu-
ating the capstan pressure pullev. With this
arrangement the push-button swilch mayv be
paralleled with relays and the whole unit
operated Dby remote control.—Prest¢ Record-
ing Corp., P. 0. Box 300, Haekensack, N. J.
—TELLE-TECH.

Laboreatory Amplifier

An improved Dynaural noise suppressor vir-
tually eliminates ryecord surface noise on the
210-B laboratory amplifier witliout affecting

i

musical highs or avertones. Output is rated
at 20 watts, in the 12 to 22,000 cycle fre-
guency range. Harmeonic distortion is less

than half of 1% at 20 wall output. Differ-
ence-tone intermodulsation distortion Jess than
1/10 of 1% at 20 watt oulput. Maximum
bass boost is 32 4Ab at 30 cycles. in addition
to preamnplifier bass compensation. Maximum
treble boost is 23 db at 15,000 cvcles. Hum
level is 80 @b below full cutput at maximum
Toudness setting, S4 dh below full cutput at
low loudness setting., Adjustable fllter con-
trol limits range when input signal is dis-
torted. Individual bass and (reble controls
are calibraled to allow compensation for dif-
ferent tuwrnever characteristics and varying
degrees of pre-emphasis. Special automatic
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lnurdiness control miainftains constant apparent
auality at all volume levels without causing
Loominess on speech.—Hermon Hosmer Scott,
Inc., 385 Putnam Ave., (Cambridge, Mass., -
TELE-TECH

Magnetic Tape Recorder

The model 400 magnetic lape recorder in-
cludes simultane¢us erase, record and play-
back. Its performance permits very sub-

stantial savings in tape
no lowering of program quality. Over two
hours (132 mminutes) of program material can
be recorded on a single ten-inch standard
reel. Model 400 is supplied with a single
portable case weighing approximalely Xty -
two pounds. It s alse available in console
cabinets and for standard rack mounting.
Other features include three magmnetic heads
shielded in a single housing, a Dbuili-in VU
meter, and a single control switch for fast
forward, fasl rewind, and record. The ma-
chine alsn provides fifteen inch per secon-l
tape speeds by simply turning a switeh. At
T¥ itp.s. fAuteer and wow is less than one-
quarter of one percent; frequeney response
is plus or minus 4 db, 30 (o 15,000 cyecles. At
15 if.p.e. flutter and wow is less than one-
fifth of one percent; frequency response is
plus or wmiinus 2 «db., 50 to 13,000 c¢ycles.- —
Ampex Electrie Corp., San Cuarlos. Cnlif.-—
TELE-TECH

requirements with

Intermodulation Meter

Development of a compact, completely self-
contained intermodulation meter has bLeen
completed. Known as muodel 31, it consisis

of two principal sections, a test signal gen-
erator and an analyzer. A Dbuilt-in supply
provides power for both unils. The generalor
section produces 1wo sinusoidal voltages., one
a low Irequency and the other a high fre-

queney, which are mixed in a 4/1 voltage
ratio and applied to the apparatus under
test. The signal! From the eqguipment beinz

lested is ihen received by the analyzer sec-
tion of (he model 31 to be filtered. amplifled,
demodulated and metered, The meter is di-
rect-rea. g in percentage of intermodulation
and inpul volts. This instrument is extremely
uselul rfor evaluating the performance of
audio systems: for the correct adjustment
and maintenance of AM and FJM receivers
and (ransmitters; for cheeking linearity of
filmm and disc recordings and reproductions;

www americanradiohistorv. com

for checking phonograph pickups and record-
ing styli: for adjusting bias in tape record-
ings; for quality control of all audio com-
ponents and equipment and many other ap-
plicntions. The Model 81 is §” high x 19~
wige x 97 deep and may be mounted in a
standard 19” relay rack. — Measurements
Corp., Boonton, N. J—TELE-TLCH

Magnetic Tape Recorder

Model 1401 magnetic tape recorder has
equalization characteristics which conform to
NAB recommended standards. Extended fre-

quency response s —40 to 15,000 c.p.s.
£ 2 db. and tape noise iz down to random
level. More powerful drive mofor js provided
as well as an improved braking system. It
monitors directly from tape while recording
and plays up to 10-%%2” NAB reels—Berlant
Assoelates, 4917 West Jefferson Blvd.,, Los
Angeles 16, Calif.—TELE-TECH

Intermodulation Meter

A redesign of the model 168 intermodula-
tion meter has made it possible to manufac-
ture the unit at a lower cost than meter
which are presently available, without loss of
acecuracy. [t has provisions for adjustable
table Lest frequency, adjustable ratio of the
two test voltages, and adjiustable moter gen-
sitivity. This is said to be the first commer-
cial meter capable of working at 400 cps, the
best low frequency for disc reproducer test-
ing. Panel is noteched for rackmounting.—
Andio Instrument Co., 133 West 14th St., New
York 11, N, ¥.—-TELE-TECH.

Microphone

A group of three microphone systems has
been developed for swivel, stand and lapel
applications. Each system uses heads of ex-

tremely small size. Essentially non-direc-
tional throushout the entire audio range,
these Tru-Somic microphones utilize the ad-
vantages of the condenser-type diaphragm.
All au ar'y equpiment can be used up to
400 f§. away from the head and connection
is by a small (53/32 in. diameter) standard
single conductor microphone cable carrying
no high currents and voltages to feed critical
low level circuits.—Stephens Mannfacturing
Corp., 8538 Warner Drive.,, Culver City, Calif.
--TELE-TECH.
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Military
Contract Awards

Manufacturers who have received
contract awards for producing of ra-
dio ~ radar - electronic equipment for
the Armed Services are listed below
by name, city, equipment and amount
of contract. Subcontractors interested
in bidding on performance of any
part of each contract should sell their
services to these prime contractors.
The list is current for each month up
to our press time.

Burgess Battery Co. Freeport, Ill,
Batteries, $736,617.

Conn. Telephone & Electric Co,
Meriden, Conn., Test Set, $376,738,
Telephone System, $2,544,000.; Crosley
Div., AVICO Mfg. Co., Cincinnati,
Ohio, Rack Assembly, $1,143,000.

The Daven Co., Newark, N. J.,, Tube
Tester, $234,825; Signal Generator,
$243,839.

Eicor, Inc., Chicago, Ill., Inverters,
$70,269; Alternators, $252,900.; Eclipse-
Pioneer Div., Bendix Aviation Corp,
Teterboro, N. J., Amplifier, $312,760.;
Espey Mfg. Co., New York, N. Y., Ra-
dio Relay Set, $726,909; Radio Termi-
nal Sets, $1,734,569.

Federal Telephone & Radio Corp,
Clifton, N. J., Radio Set $250,000; Ra-
dio Set, $3,000,000.

Garod Radio Corp., Brooklvn, N. Y,,
Control Equipment, $548,189.; Gen-
eral Electric Co., Schenectady, N. Y,
Test Unit, $42,086; General Electric
Co., Syracuse, N. Y. Detector Set,
$2,019,577.

Hallicrafters Co., Chicago, Ill., Ra-
dio Sets, $2,206,092.; Hammarlund Mfg.
Co., New York, N. Y., Radio Receiver,
$100,000; Hubbell & Miller, Brooklyn,
N. Y., Sound Locating Set, $530,743;
Services & Materials to repair set,
$1,349,913; Sound Locating Set, $29,-
650.

Kelley-Koett Mfg. Co.,, Covington,
Ky., Radiac Training Set, $29,317;
Kollsman Instrument Co., Elmhurst,
I.. 1., N. Y., Indicators, $536,524.

l.avoie Laboratories, Morganville,
N. J., Oscilloscope & maintenance
spare parts, $195,525.; Lear, Inc,
Grand Rapids, Mich.,, Rip Tank Fuel
Pump, $83,547; Actuators for Aircraft,
$35,820.; Leland Electric Co., Dayton,
Ohio, Inverters, $115,140.; Lewyt
Corp., Brooklyn, N. Y. Mounting,
Power Supply, Receivers, Amplifiers,
Rectiflers, $12,527,137; Radio Set $200,-
000.

Manufacturers Battery Co., Madison,
Wise., Batteries, $1,550,000.; W. L.
Maxson Corp., New York, N. Y., Servo
Unit Assembly for Aviation, $799,539.;
.Molded Insulation Co., Philadelphia,
Pa., Radiosonde Transmitter. $67,000.;
Motorola, Inc., Chicago, Ill., Receivers,
$951,7317.

National Carbon Co., New York.
N. Y., Batteries, $4,113,615.; National
Union Radio Corp., Orange, N. J,
Tubes, $160,497.

Radio Corp. of America, Camden,
N. J., Radio Set, $270,000; Electron
Tubes, $38,644.; Radio Receptor Co,
Brooklyn, N. Y. Amplifier Assembly
Antenna Tuning Unit, $159,102.; Rau-
land Borg Corp., Chicago, Ill., Power
Supply, $3,196,635.; Raytheon Mig. Co.,
Waltham, Mass.,, Tubes, $3,529,841,
Capacitor Assembply & Power Trans-
former, $27,446.

(Continued on page 55)
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NEVER BEFORE such quality
features in a low-priced booster.
Choice of conventional styling in «a
metal cabinet with rich mahogany
woodgrain finish or modern design in
dark brown plastic. Simplified controls
—single tuning knob with continuous
tuning through both TV and FM bands.

ASTATIC BOOSTER
MODEL BT-1
LIST PRICE $29.95

ASTATIC BOOSTER

MODEL BT-2
LIST PRICE $32.50

- ASTATIC LEADS

S THE TV AND FM
BOOSTER FIELD
INTHESE THREE
IMPORTANT WAYS

1

COMPLETE LINE—Four models
from which to choose, with va-
riety of handsome cabinet styling.

ASTATIC BOOSTER

MODEL AT-1
LIST PRICE $49.50

ASTATIC four-tube deluxe @
models—no other booster can do so

much in improving TV picture contrast

UNEQUALLED PERFORMANCE
—Astatic engineering leadership
assures superior booster perform-
ance...unequalled improvement
of TV and FM reception.

3

WIDEST PRICE RANGE—A price
to fit every purse, assuring top
volume sales.

and clarity, in improving sound, in
eliminating interference. Feature ex-
clusive variable gain control and dual-
tuning. Model AT-1 in fine furniture
finish mahogany, model AT-1B in

blond wood cabinet,

Write for New, Fuli-Color
Folder giving Complete Details
on Astatic Boosters

CORPORATION

CONNEAUT, OH!O
N CANADA: CANADIAN ASTATIC LID, TORONTO, ONPARIO

—

ASTATIC BOOSTER

MODEL AT-1B
LIST PRICE $51.50
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UHF Antenna

A new experimental model X-UHI antenna

iz claimed Lo have oblained excellent reception
in fringe areas where other experimental ul-

tra-high frequencl antennas [ailed. Tests have
been made on receplion from the experimental
NBC station KC2XAK (Stratford, Conn.)
which operates on 520-535 MC. The X-UHT is
2 minigwure version of the Vee-D-X 1IID-134
Super which holds every long disiance TV
receplion record on present clhannels. 1t is a
four-bas stucked array. This antenna is avail-
able on special order for experimental work.—
LaPointe Plascomold Corp., Unionville, Conn.

UHF Impulse Generator

Model 1G-102 UHFEF impulse generator pra-
duces a spectrum, flat wirhin ' db. over
its entire range from 10 KC {o 1900 JMC, cor-

responding (o a pulse width of lesws than
6.001 psec. Quiput i 70,060 wv/MC, adjust-
able over a §0 db range by meuns of a eon-
tinuously wvariable 10 &b atienuator and a
registive step atlenualor. Pulse polarily is
indicated on the front panel and automaticatly
reyverses every 10 sec. Conlinuously afdjust-
able repetition rate from 2.5 to 2500 cps is
provided. In addition, single impulses may
be obtained Dby munual Xeying. This unit
may be used for studying Llransient pheno-
mena, ignition noise, switch and relay noise,
alignment of receivers and band width de-
termination..—Empire Deviees, In 38-25 Bell
Blvd.,, Bayside, N. ¥ —TELE-TECIL

Television Calibrator

The facilities of six bhnportant instrutients
for the accurate calibration of television re-
ceivers are provided in a new single com-
pact, portable unit. Known as the WR-3413,
the new instrument contains: a crvstal-cali-

50

brated TV marker generater with dual mark-
ers for all TV frequencies; a bar patlern Een-
erater for making linearity adjustmenls; a
minialure re-broadcast transmitter for check-
ing all 12 TV channels; a helerocdyne fre-
quency meler including amplifier and speak-
er; 4 signal generaior operating on funda-
inentals in all TV bands: and a Qual crystal
standard with three crystals supplied. Al
standard television and FM freguencies are
generated wiith crystal accuracy, Since the
oulput frequency is dervived from fundamentai-
frequency oscillator ovperation cver the entire
range of (he instrument, troubles from spuri-
ous responses and interactions which prevent
aecurate alignment of TV sels are elimninated.
—Radio Corporation of America, RCA Victor
Div.,, Camden, N. J—TELE-TECH

Capacitor Tester

Model 112 Challenger capacitor Llester is

push-button controlled and fast positive range
capacity and

selection for leakage (ests is

provided, Tt checks all types of faulty ca-
pacitors: eleclrolytic, paper. miica, ete. There
i voltages from 20 to 5060 v. Dial
s-enclosed and equipped with the Jack-
son ‘"Seale Expander” poninter which doubles
effective scale length, Power factor is meas-
ured on a direct-reading scale which doubles
effective secule length.—Jaeckson Electricul Ir
strument (o., 18 South Patterson Blvd., Day-
ton 1, Ohio—TELE-TECHK

Oscillosynchroscope

Model QJ-17 oscilloseynehiroscope has two
complelely separate sweep systems which per-
mit accurate splay of repetitive phenomena

with recurrence rate as hi as 10 MC, or
transient and recurrent puls as short as .05
psee.  Builg uigzer and delay generators
are provided (or synehroscopic applications
such as rhoge encountered in Mular circuiis.
Accurate 1ime measurements may be rmade
by use of 0.1, 1.9 10, and 100 usec markers.
Vertical signal amplitude meuasurements arc
lizewise possible using a direct reading de-
Meetion calibration system, The high-gain
vertical amplitier has a respone flat from
five ops Lo 16 MU, beyond 30 MC,

extending
iuclulling the use of u .2 usec. nal delay
line—Browning Labo: ories, Inc., 750 Main
St.. Winchester, Mass,—TELE-TECH
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Regulated Power Supply

The Kepco model 510 features two coin-
pletely

supplieg with excellenl regulation,

independent wvoltage regulaled power
low ripple

content, low ontput impedance, fuses on in-
put and output ¢ircuils, and outpul <¢urrent
and voltage meters. Each dc¢ outpuc voltage
ja continuously wariable from 200 to 500 v.,
0 to 209 ma. For all ouiput voltage, the ocut-
put wvoltage variation is less than % % for
both line Auctuations from 105 to 125 v. and
load reguiation from minimum to maximum
current, Ripple wvoltage is less than 5 mv.
Kepco Laboratories, Imc., 149-14 41st Ave,,
Flushing, N. ¥.—TELE-TECH

Polyphase Reproducer

The Audax IL-§ polyphase reproducer is a
single magnetic unit which plays 33 1/3. 45,
and 78 rpm records and is being manufac-

tured with a special connector for plugging
into the Webster Changer arm. Once pluzged
in, it becomes a permanent part of the arm,
elilminaling repeated plugging in and pulling

out. Point pressure is 8 grams lor all discs.
Output is about 20 mv. Needle talk is prac-
tically ni! and freguency response is from

20 cps to 10 KC.—Audak Co., 500 Fifth Ave.,
New York 18, N. Y—TELE-TECH

Intermodulation Set

New development of an old principle is
used by the model 162 intermodulation set
(o measure intermodulation distortion. It can
be used with cuslomer’s own oscillator (for

one tone) oscil-

and oscilloscope.
loscope screen supplied wilh the set permits

Special

direct measurentent of percent intermodula-
tion. It can be used to test amplifiers radio
receivers and complete systems over the full
auvdiec range. 10 ig helpful in (he testing of
phorograph bpickups when operated in con-
junction with a test record.—Audio Instru-
ment Co., 133 West 14th St., New ¥York 11,
N. ¥.—TELE-TECH
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Impedometer

Cf:mps.ct and easy-to-use, the FTL-42A is a
JEVIC:(! for the measurement of impedance in
the &0 to 500 M{ range. Below 500 MC ils

]

accuracy is 5 %. It consists of a short length
of standard 1% in. 35%2-ohm coaxial line on
which are mounied two directional couplers,
a voltage probe and a capacitance plunger.
In addition (o the capacitance button there
is a switch on the control panel for selecting
cither of two directional couplers or the volt-
age probe; also n plug connected to L] out-
put of the switch. To use Lhe FTL-43A, a
signal generator is connected to one end of
the line and the load to be Tneasured is con-
nected to the other end. A cr al deiector
and amplifier or a radio receiver ig connected |
to the outpul plug on che panel. Tlen the

switch is set consecutivelv to itg three posi- thh VD"CIQ': Transformer
tions and the relative ouput voltage is meas r ek 5 . . .
ured for the incident and reflected waves and . : v for TESHHQ Dielectric
the fotal veltage on the line. A simple dia- . 4 o .
gram or Smith Chart gives the impedance at i Sirengfh — as seen 1n
the volitage probe, which can be readily trans- 5 E

formed inio the impedance at the load.—— v National's Research Lab-
Federal Telecommunication Laboratories, Inc., ] g

500 Washington Ave., Nutley 10, N, J.—
TELE-TECH.

oratories.

Video Distribution Amplifier
Video distribution amplifier model 1311

4 . ’ -
al t sl ! ing 3 hronizi
Lakles- e vossiblsl far o sinsle Ermetivon{aime National’s Continuous Research

... the answer to your
Improved Profitable Products

National, not ouly carries on a continuing quality coutrol
prograin in the manufacture of National Vulcanized Fibre and
Phenolite to assure adherence to rigid specifications, but, is
constantly seeking improvements in these products for the
advancement of industries where plastics practically perform,

) It will pay you to use—
dle up to five separate equipments requiring
such asignals. TL consists of five separate

A tough, horn-like material with high die-

isolation amplifiers and a regulated power Xt ia 9 ‘ . N
supply. The amplifiers have separate inputs NA“ONAL lectric and meehanical strength. Excellent
and individual outputs. Each amplifier has VIULCANIZED

T PSPPI Pt o IBRE ma_chmablhty and formiug qlllalll’.lCS, great
vesponse is such thalb al low frequencies a P i resistance Lo wear and abrasion, long life,

60 cps square wave will not be deteriorated . . . .
ana at high freauencies, the response is ! light weight. Sheets, Rods, Tubes, Special
down not more than 3 db at 11 MC and 6 Shapes

db al 13 MC. The inputs of this unit are ' pes.

of the bridging type and have a relatively

high input impedance so that all of the am- e 4 . : o

pliflers may be paralleled across a video line | : About onc-half LIIE W elg]:ll Of alu'anUIn!

with minimum disturbance Lo the driving 1 A . possesses an unusual combination ofproper—

source.—Tel Instrument Co.. Inc, 50 Pater- i ENOL j . lectrical i )

son  Ave., East Rutherford, N. J.—TELE- LNV L 1 ; ties—a good electrical mnsulator, great me-

TECH, G P chanical strength, high resistance to mois-
Alaminated PLASTIC N

_ ture; ready machinability. Sheets, Rods,

Bolometer Bridge e
. . e .
Designed for the measurement of power in Tubes, Spe(‘.lal Shapes_
coaxial systems al ultra-high frequencies, the
1651-A bolometler bridge is a general purpose
unit, flexible and adaplable in operation, Tt
can be used not only with General Radio Co. k
bolometers but with POsgEIbE-otliel HaMNEacs obligation—to help vou solve your specific developient problem. W 'riteus—
turers as well. A wide range of holometer =] - -
resistances can bDe accommodated, and meas-
urements can be made by cither a sub-
stitution or a direct-reading method. Maxi-

mum power rango of the instrumenu is from .‘ NA Tl O N A L V u LC AN I Z E D F I B R E C O\.’ ‘

National Research and Fngineering Service are available to vou, without

4 1 g Fesm

0 to 500 mw with General Radio bolometers.
A matching transforiner to he used with the

bridge can be easily assembled from General WILMINGTON DELAWAR,E |
Radio type 874 coaxial elemenls. < verail i 5 . |
accuracy of measurement is approximately ¢ ‘Offices in o - Principal Cities w)|
*10%.—General Radie Co.. 275 Mussachu- : : - 3 ’ i

setts Ave., OCambridge 39 Mass.—TELE- bl : y ~  Since 1873

TECH. (gl P - Y
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Microphone
Qutstanding feature of the Svnabar (model
DR-10} micropbone is its use of a special

sintered metal to cancel out 15 db front to

back.,. The 59 ¢ps to 10 XC frequency range
is further enhanced by a response selec or
switeh which provides choice of ideal picli-

up churacteristics for either crisp or general
voice and music. he Synabar s a hizh im-
pedance microphone and lhas arn output level
of —354 db. Jts crysltal element has a special
metalseal protection against moisture and
dryness.  Finish is satin chrome and the unit
is furnished with 20 ft. of single conductor
shieliled cable and delachable concentric
¢cable connector. -Astati¢c Corp., Conneaut,
Ohio—TELE-TECH

Magnetic Recording Sysiem

A magnetic recording system. which in-
cludes a new magnetic record-reproducer,
mixer amplifier, recording amplifier assembdly.

and power supply, has been designed for high
quality professional magnet:c recording in
film bproduction, surpassing standards set by
the Motion Picture Researeh Council, Both
16 mm and 35 mim systems are available In
portable carrying cases or rack mounted Ffor
use in the studio. Heart of the system is the
magnetic record-reproduce unit, which fea-
tures a unique, high-quality magnetic record-
reproduce head housed in a special metal
shield Dbox. Other highlights ar simplified
threading: an observation window: Drovision
for headphone or speaker monitoring, and a
torque motor take-np and fast automatle
rewind. Nominal reel sizes are used on porta-
ble channels, but large capacity reels may
be used on rack-mounted tvpes.—Radio Cor-
poration of America, RCA Viclor Div,, Cam-
den, N. J—TELE-TECH

Multichannel Sampling Switch

The motor and switch of the madel 1-30-308
high speed multichannel sampling  gwiteh
aro designed as a single packaged unit
wejghing 53 oz Overall dimensions are
3 x 3% x 3 9/t6 in. The synchronous driving
motor is rated at 1800 rpm, 115 v., single
phase, 60 cycle ac. Since the switch is driven
directly by the motor shaft at a rate of 30
revolutions per sec., sampling of all 30 “break-

|

$2

before-make” channels Is synchronized with
the ac line voltage. This synchronousg switch-
ing is ideally suited for (he display of the
sampled information on a CR oscilloscope.
The 30 active contact pins are connected to
terminal lugs to facilitate wiring by the user.
a similar unit is available with all 60 con-
tacts made accessible. With its shorting tvpe
wiper, this device features great versatility
in possible switching arrangements. — The
Applied Science Corporation of Princeton,
P. 0. Box 44, Princeton, N, J.—~TELE-TECH

Oscilloscope Tracer

An optleal super-positioning device has been
developed that permilts tracing of cathode-
ray patterns of a repetitive

nature directly

on graph paper. Known as the QOscillo-Tracer,
1the new unit increases viewing accuracy by
eliminating parallax caused by curved-face
CR tubes and flat calibruted scales. The pro-
Jjected pattern is exactly the gize of the orig-
inal trace—Robert A, Watcers, Inc, Dept, TT,
4+ Gordon St., Waltham 51, BMass.—TELE-
TECH

High Voltage Probe

The 10Ux Kilovelier is u heavy-duty probe
that multicplies the existing ranges of any
standavd 10- or 11- megohm vacuum tube
valtmeter by a factor of one hundred. Meas-
uring 81!% in. long and fAtted with clear lucite
nose piece and red barrier insulator, it is de-
signed especially lor lhigh-voltage circuits in
television receivers. IL is furnished with a
5-ft. eoaxial cord and a separate grounding
lgad. The vcord terminates in a standard
single-contact microphone connection. A spe-
cial adapter plug is available to permit this
same connector to be used with VT meters
having phone jacks instead of microphone
fittings.—Insuline Corp. of Amerien, 36-02
35th Ave.,, Long Island City, N. Y. —TELE-
TECH

Multiplex Terminal

Multi-channel multiplex terminal equipment
of the pulse amplitude modutation time-divi-
sion ty¥pe, is available in models providing 4,

8, 12, 16, 24, aor 32 voice channels. It is iree
from crosstalk and is also useful for tele-
graph, telemeter or remwte control applica-
tions. Comiposite output is less than 300 KC

wide. An important feature of the equipment
is its ability to drop out one or more channels
at repeater slations.—Phileo Corp., Philadel-
phia, Pa.—TELE-TECH
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Potentiometer

A 2-watt molded composition potentlo-

meter has been developed with a short serew
driver shaft and locking nut.

Known as the

o 5 e
type ADB, the new component is particularly
useful in applications where resistance ad-

justments are infrequent. The solid-molded
resistance element. heat treated under pres-
sure, is upaffected by heat. cold, moisture or
length of service. The terminals are imhedded
in the resistance element and ali parts are
corrosion lesistant. It has a low noise level,
smooth taper, high lead-carrying capaeity and
long life. More than 100,000 cycles of opera-

tion may be expected with less than 10%
change of resistance. It is available in 16
stoek resistance values from 50 ohms fo 3

megohms—Ohmite Manufacturing Co.. 4974
West Flournoy St, Chicago 44, INI.—TELE-
TECH

Sweep-Marker Generator

Ap entirely new sweep and marker gener-
ator has been developed which is suitable for
production alignment of TV tuners and over-

all alignment of complete receivers, In the
model RFP, a 12-position channel switch
selects extremely narrow pip-type crystal posi-
tioned picture and sound carrier markers as
well as the desired 15 MC wide swept oscil-
lator output. All carriers are oscillator funda-
mentals. The instrument also produces a true
zero amplitude reference Dbaseline on the
oscilloscope display. Sawtooth sweep elimin-
ates phasing Dproblems. Sweep outputs ave
fromn maxima of approximately ¢.5 v. for the
70-ohnmy unbalanced cutput and 1.0 v. for the
3u0-ehm balaneed output down to minima
suitable for aligning the most sensitive re-
ceivers.—Hay Electric Co.. Maple Ave., Pine
Brook, N. J.—TLCLE-TECH

Coil Winding Machine

An improved coil winding machine (model
1253 that winds coils and solenoids up to
8 in.

long is maounted on rods instead of a

4
i |
cast iron base. The rods provide more flex-
il:ility and Dbetter alignment because Lhe Lail-
slock can be moved back and forth as well
as from side to side. Also, instead of being
lastened to one spot on the base, the tension
Lracket may be moved to any position to
suit the winding arber. This perinits spools

(o be adjusted closer or farther from the
winding head. The machine winds wire
from 20 to 44 gauge. Progressive universal

coils up to 4 iu. in length and 3 in. in dia-
meter can be wound.—George Stevens Manu-
facturing Corp., Chicago 30, IIl,—TELE-TECH
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Volimeter

Several new features have been incorpor-
ated into a recently-developed vacuum tube
voltmeter., There are seven ranges of ac and

FOR

PULSE WORK

and study of complex wave forms with vhf
components

This new Browning instrument
incorporates the importemt circuit
features requisite for intensive
laboratory application in re-
search and development work.

dc v, to 5000; 0 to a billion ohms in six
ranges; a capacitance scale from 50 mmf to
E000 mf; and 0 to 500 ma in four ranges.
The front panel of this new multitester slants
upward, thus providing improved meter visi-
bility. The instrument may be used in an
upright positien or fiat position by removing
and rotating the panel in the case. The 6
in. meter receives the full benefit of overhead
lighting and is easy to read from a standing

or
strument Co.,

sitting position.—Clicago Industrial In-
536 West Elm St., Chicago 19,

Power Relay

Model CP power relay (de) is so sensitive,

It will operate directly in the plate cireuit

of any triods, including miniatures,

It is not

necessary to incorporate a high-current thy-
ratron tube or an intermediate relay. Hun-
dreds of different coils are available. With
the proper coil, pickup current can be as
low as 3 ma, and dropout current as high as
40% of pickup c¢urrent. Operate time can
be as fast as 80 millisec. Contacts are con-
servatively rated at 10 amps., 230 v. ac,
proved by a half million operations at 30

amps. inrush 10 amps. break.—C. Clare
& Co., 4719 Wes! Sunnyside Ave., Chicago
30, ML

Selentum Rectifiers

Model 8Y1 is the smallest in a new group
of additions to the Seletron line of selenium
rectifiers. It measures oniy % in. sg. and is

¥

Stack thlekness is

130 wv.
11/16 in. and maximum peak inverse voltage

rated at 20 ma,

of 380 v. Maximum input voltage is 130,
R.M.S. Other bias type rectifiers up to 260 v.
are also available —Radio Receptor Co., Inc,
251 West 19th St., New York 11, N. Y.

TELE-TECH * October, 1950

ﬁnwer supplya _ :
are mnunted J.';'i u' 'vaﬁgﬁaﬁ l‘t(ck
cabi -

pi:qtagmphic mcopds ml '--"heupe
i truce& tqe des:rad.

CIRCUIT

® Vertical amplifier: band width flat to 16
mc; response extends beyond 30 me; maxi-
mum deflection sensitivity .05 volts/inch;
video delay circuit, 0.2 micro-second delay.

& CR Tube: Type 5RPor 5XP: anode vollage
variable 10-20 KV.

® Driven Sweep:
seconds per in.

® Sawtooth Sweep: 5-500,000 c.p.s.

FEATURES

varigble .05.500 micro-

® Trigger Generator: output of 100 volis
from 500 ohms, running rate 20-20,000
Size: B1%"x25%"x24" Cop-S . ) .
Weight: 500 lbs: L] Marlfers: internal blc{nkmg or c.ieﬂechon
J2 type: 0.1, 1, 10, 100 micro-second intervals.
shipping weight: 750 1lbs. ® Be Intensity Modulation: 1
Request Bulletin EL17 for am Intensity Modulation: external con-

nection to grid.
® Variable Delay Circuit: provides positive
and negative delayed output triggers.
Delays sweep from external sync. or in-
ternal trigger generator. Continuously
variable to 2000 micro-seconds by means
of directly calibrated dial.
® Voltage Calibration Circuit: for measure-
ment of input signals by substitution volt-
ages in form of 60-cycle square waves.

BROWNING

Laboratories, Inc.
Winchester,

complete specifications.

In Ceanada, address:
Measurements Engineering Lid.
Arnpricr, Onfarjo.

Export Sales: 9 Rockeleller Plaza, Rm. 1422,
York 20, New York

ENGINEERED
FOR
ENGINEERS

Ma'ss.
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SMPTE Convention
to be Held Oct. 16-20

The S.M.P.T.E. is going in heavily
for TV at its semi-annual convention
which will be held at Lake Placid,
N. Y., on October 16 to 20 inclusive.
Four of the ten half-day sessions will
be based on television, these are: Mon-
day PM. television; Tuesday AM. tele-
vision film; Tuesday PM. television and
sound recording, Friday PM theatre
television. Among the speakers are
Newland Smith of WOR-TV, H. M.
Gurin of N.BC. Dr. P. Goldmark,
Vice President of C.B.S. Dr. T. Gold-
smith of Allen B. DuMont Labora-
tories, J. A. Maurer, President of
J. A. Maurer Inc., Col. R. H. Ranger,
Rangertone Inc.,, R. L. Garman, Pre-
cision Laboratories, Inc.

Multiple Channel System
Demonstrated on FM

The Multiplex Development Corpo-
ration demonstrated the transmission
and reception of two separate pro-
grams over one FM channel in Reeves
Sound Studios New York City on
September 12, via the facilities of
KE2XKH. This new system, which
opens the way to dual use of frequen-
cies, makes it possible to transmit a
normal broadcast program for the gen-
eral public, and special background
music for use in offices, restaurants,
etc., via the second channel, The sec-
ond program is carried on a 45 ke
subcarrier which can accommodate
30 to 10 kec. modulation. Also demon-
strated were facsimile via the sub-
carrier, and, for the first time in radio
history, stereophonic sound using the
standard channel to carry one half of
the orchestra and the subcarrier to
carry the other half.

IRE to Award Medal of
Honor to Zworykin

Dr. Vladimir K. Zworykin, Director
of Flectronic Research and Vice Presi-
dent of RCA Laboratories Division,
Princeton, N, J., will be awarded the
1951 Medal of Honor, the highest
award bestowed by the Institute of
Radio Engineers. The Medal of Honor
is awarded annually in recognition of
distinguished service rendered through
substantial and important advance-
ment in the science and art of radio
communication. Dr. Zworykin, noted
especially for his contributions to the
development of television, will be
given the award at the Institute’s An-
nual Banquet during the IRE Na-
tional Convention, March 19-22, 1951,
at the Waldorf-Astoria Hotel, New
York City.

Sarkes Tarzian Rectifiers

A new line of selenium rectifiers is

now in full production by Sarkes
Tarzian, Inc., of Bloomingten, In-
54

diana. These “Centre-Kooled selenium

rectifiers have been especially de-
signed for use in radio and television
equipment, and are currently avail-
able in sixteen different models.

The center cooling feature provided
by a special spacer between the cells
insures lower over-all operating tem-
peratures by allowing air to reach
the portions of the cells in which the
current density is the greatest

Far East Communications
System Expanded

Rapid expansion in the communica-
tion services available to airplanes
flying the vital Pacific air routes to
Korea and the Far East has been pro-
vided by Aeronautical Radio, Inc., of
Washington, D. C., and the Mackay
Radio and Telegraph Company, sub-
sidiary of the American Cable & Ra-
dio System,

Mackay, under terms of a contract
with ARINC, broke ground for a large
extension to its radio {ransmitter
building at Kailua, Hawaii, on June
21, and before the deadline date of
August 1, had completed the structure
and installation of four multichannel
transmitters and associated antennas.
The new equipmcent, which was manu-
factured by Federal Telephone and
Radio Corporation, a subsidiary of the
International Telephone and Tele-
graph Corporation, will enable the
ARINC to cover the entire Pacific area
with both radiotelephone and radio-
telegraph service to aircraft and base
stations.

Motorola Receives Award
from City of Miami, Fla.

Pursuant to special temporary au-
thority issued by the FCC to the City
of Miami, Fla., comparative tests of
FM 2-way mobile radio equipment
which were submitted by leading
manufacturers recently disclosed
marked performance superiority of
units proposed by Motorola, Inc.

City officials and their technical ad-
visors concluded that the field tests
showed Motorola radio units to be su-
perior in range, intelligibility, and
perhaps most important, in intermodu-
lation rejection. As a result, the city
awarded a contract to Motorola for 17
mobile units, 10 central stations, 4
Handie-Talkie wunits, and auxiliary
equipment for its fire and police radio
systems.

Tallest TV Tower in U. S.

Foundation work for the tallest ra-
dio and television tower to be con-
structed in the United States has re-
cently been completed In Atlanta,
Georgia. Designed and fabricated by
International Derrick and Equipment
Co., 875 Michigan Ave., Columbus,
Ohio, for Station WCON, the tower
will rise 1000 ft. above Atlanta. The
addition of a RCA pylon on top of the
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tower will make the structure 1057
ft high.

Two guy wires on each side of the
triangular-shaped tower will lend sup-
port to the structure, designed to with-
stand wind velocities of approximately
100 mph. Having 14-ft. widths (sides)
to a height of 79§ ft., the tower will
then taper to 8% -ft. face widths.

A one-man elevator will be installed
for hoisting maintenance workers up
to a height of 798 ft. Circling the
tower at elevations of 407 and 798 ft.
will be four-foot steel platforms. Rest
platforms will be built at heights of
140, 280, 546 and 686 ft.

IRE-RTMA Annual Fall
Meeting at Syracuse

The latest technical developments of
radio and television eguipment and
components will be discussed by the
country’s leading radio-TV engineers
at a three-day gathering during the
annual Radio Fall Meeting, Oct. 30-
Nov. 1. The annual meeting of radio
engineers is sponscred jointly by the
Institute of Radio Engineers and the
Radio-Television Manufacturers Asso-
ciation’s Engineering Department.
This vyear’s meeling will be held at
the Hotel Syracuse, Syracuse, N. Y.

Featuring technical sessions in both
mornings and afternoons, the meet-
ing will be climaxed by a dinner on
Tuesday evening, Oct. 31. RTMA
President Robert C. Sprague will de-
liver the feature address and Dr.
W. R. G. Baker, Director of the RTMA
Engineering Department will serve as
toastmaster. Ralph R. Batcher, J. R.
Steen, R. A. Hackbusch, D. D. Israel,
and O. L. Angevine, Jr., have been
named to preside at the five sessions.

Coming Events

Ociober 3-5—AIEE, Middle Eastern
District Meeting, Lord Baltimore
Hotel, Baltimore Md.

October 16-20—Society of Motion Pic-
ture & Television Engineers, 68th
Semi - Annual Convention, Lake
Placid, N. Y.

October 17-19—Communications Sec-
tion, Association of American Rail-
roads, 27th Annual Convention,
French Lick Springs Hotel, French
Lick, Ind.

October 23-27—AIEE Fall General
Meeting, Oklahoma City, Oklahoma.

October
Audio Engineering Society,
New Yorker, New York City.

26-28-——Second Audio Fair,
Hotel

October 30-November 1 — IRE and

RTMA, Radio Fall Meeting, Hotel
Syracuse, Syracuse, N. Y.
TELE-TECH <« COctober, 1950


www.americanradiohistory.com

Practical Television Engineering

By Scott Helt, Murray Hill Books Inc., 232
Modisen Avenue, New York 16, N. Y., 708
Pages: price §7.50; Published June 1950.

A number of books have been writ-
ten in the technical field of television,
and the reviewer’'s first thought was
that this book would turn out to be
run of the mill. But this is not so.
Here is a complete treatment of tele-
vision from fundamentals 1o final sta-
tion operation including lenses and
lighting. The author is in charge of
television at Columbia University and
it is easy to see that he has written
the book for use as a text. Treatment
of all phases of the subject is clear
and concise and the practising engi-
neer will find much in it to warrant
keeping a copy at hand.

Sound Motion Pictures, Recording
and Reproducing (7th Edition)

By Jantes R. Camieron; published 1950 by; Cam-
eron Publishing Co., Coral Gables, Fla. 87%
pages;: price $12.50

This is an invaluable book for the
radio or television engineer who is
concerned with the functioning of film
equipment. A comprehensive survey
of filming and sound recording on film
is included and almost everything is
cevered. However, the section on
sound-on-film recording which deals
with the different systems could be a
little more explicit at times. Not only
is the history of the motion covered,
but current operating practices are de-
scribed in a manner which explains
the reasons behind the changes. There
is a small section on the application of
movies to television, but this is quite
brief. Any engineer in a fleld remote-
ly connected with television is ad-
vised to read this book for most of
the contents are germane to some as-
pect of television.

Military Contract Awards

(Continued from page 49)

Specialty Battery Co., Madison,
Wisc., Batteries, $336,255.; Sperry
Gyroscope Div.,, Sperry Corp., Great
Neck, L. I., N. Y. Components, $1,124,-
154; Analyzers, $1,080,400; Services &
Materials, $50,000; Electron Tubes,
$242,356; Radar Set, $2,000,000.

Telegraph Apparatus Co., Chicago,
TNl., Mountings, $1,316,599.: Tele-
phonics Corp., Huntington, L. I, N. Y.,
Microphone & Microphone Element,
$35,140,; Times Facsimile Corp., New
York, N. Y, Facsimile Set, $252,860;
Modification Fit for AN Facsimile Set,
$28,198.; Transmitter Equipment Mig.
Co., New York, N. Y., Radio Terminal
Set, $192,928.

University Loudspeaker Co., White
Plains, N. Y., Loudspeakers, $160,380.;
Utility Electronies Corp., Newark,
N. J., Power Supply, $401,484.

Western Electric Co., New York,
N. Y., Parts, Components, Radar
Eqguipment, etc, $75,000; Radio Set,
$300,000.; Wind Turbine Co.,, West
Chester, Pa., Tower, $104,442,
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Don’t waif
or the darkroom ...

SNAP THE SHUTTER SEE THE RESULTS
IN ONE MINUTE!

Fairchild-
 Polaroid
Oscilloscope
Camera

There’s no longer any need to wait for dark-

This 3% x 4% print of a

room processing before evaluating newly multi-beam scope image

exposed photographic “stills” of oscilloscope was ready for evaluation

images a minute after the shuiter
With the new Fairchild-Polaroid Oscillo- was snapped.

scope Camera you don't even bother with
focusing—just snap the shutter, and remove
the print from the back of the camera a min-

ute later. The camera can be set up within Specﬁlcatlﬂns
two minutes; removed within a few seconds.
Think of it—accurate photographic records Le“?‘SP“E?' 75 mm. /2.8 Wollensok
in almost as little time as it would take to Oscillo-onastigmat.
make sketches from memory. Shutter — Wollensok Alphax; speeds
Each 3V x 4% print records two traces to 1/25 sec. to 1/100 sec,, “time,” ond
make comparisons easy and to cut film costs “bulb.”
in half, Focus — Fixed (approx. 8 in.).
The complete Fairchild-Polaroid Oscillo- Picture Size — 3% x 4% in. (2 images

scope Camera consists of scope adapier for per print; 16 expasures per roll of film).
any five-inch oscilloscope, light-tight hood
with viewing port, and Polaroid-Land Cainera
body with special lens and two-position

Image Size — One-half reduction of
scope image.

shift device. Writing Speed—to 1 in/usec at 3000V
Write for complete data and prices on the accelerating potential; higher speeds at

F-284 Oscilloscope Camera Kit including cam- higher valtages.

era, carrying case, and film. Fairchild Camera Dimensions — Camera, 10% x 5% x 6%

and Instrument Corporation, 88-06 Van Wyck in.; hood, 1.1 i"; length, ‘7’/2 in. dia.;

Blvd., Jamaica 1, N. Y., Dept. 120-12B. adopter, 2 in. width, 6% in. max. dia.

Distributors: Tektronix Inc., Portland, Ore.: Weight — Camplete, 7% ib.

Electronic Tube Corp., Phila. 18, Pa.

CAMERA
AND

INSTRUMENT
CORPORATION
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Directory of Consulfing Engineers
and Radio and Television Associations

Alabama

Communications & Electronics Co., 219 W. Shawnee Dr.
Montgomery 7—Tel: 2-0350

California

T & T Radio Measurements Co., 1228 E. Compton Blvd.,
Compion—Tel: NEvada 6-3170

John W. Bacton, 2001 Bay View Dr., Hermosa Beach
—Tel: Frontier 2-5739

Gille Bros., 1108 N. Lillian Way, Hollywoad 38

Bernard Associates, 5010 Sunset Blvd., Hollywoeod 27—
Tel: 2-G745

Clyde H. Bond, 629 E. Maple St., Orange

Electrical Communications, Inc., 765 Clemtina St., San
Franeiseo 3—Tel: KI 2-1947 .

Universal Research Labs., Knob Hill Circle, San Francisco
8—Tel: Douglas 2-3380

Connecticut

Philip Merryinan & Assoc. 114 Stale St., Bridgeport 3
—Tel: Bridgeport 3-4144

Dr. Donald G. C. Hare, Hare Laboratories, New Cannaan

Mr. Garo W. Ray, Hilltop Dr., Stratford

Dale Pollack, Dox 422, New London—Tel: New London
2-0760

District of Columbia

George P. Adair, 1833 M St., N. W., Washington 6—
Tel: EX 1230

Georpe B. Bairey, 1757 K. St., N. W., Washinglon 6—
Tel: NA 0196

Wm, E. Benns, Jr., 3738 Kanmawba St., Washington—
Tel: Ordway 80671

Carl H. Bubman, 892 National Press Bldg., Washington
—Tel: NA& 7846

Carnine & Bitter, 2332 Ontario Rd., N. W., Washington
9—Tel: Hndson 7513

Chambers & Garrison, 1519 Comneetleul Ave., Washing-
ton §,—Tel: MI 2261

Commercial Radio Equipment Co., 1319 I St., N. W.,
Washinglon 4—Tel: DI 1318

Craven, Lohnes & Culver, 1242 Munsey Bldg., Washing-
ton 4—Tel: District 8215

Jor12n Creutz, 319 Bond Bldg., Washinglon 5—Tel: RE
151

George C. Davis, 501-514 Munsey Bldg., ashinglon 4
——Tel: Sterling 0111

Wm, L. Foss, Inc., 927 15th St., N. W., Washinglon—
Tel: Republic 3883

Gautney, Ray & ‘Price, Warner Bldz., Washinglon 4—
Tel: N& 7737

Glenn D. Gillett & Associates, Natiomal I’ress Bldg.,
Washington 4—Tel: Ny 3373

Jansky & Bailey, Nutional Press Bldg., Washinglon 4—
Tel: Adams 2414

Kear & Kennedy, 1703 K §t., N. W., Washinglon G—
Tel: Sterling 79382

John J. Ieel, Warner Bldg., Washington 4—Tel: NA
6513

Mason & Dixon, 1616 16 St., 8. S., Washington 20—
Tel: Ludlow 4-1012

Russell P. May, 1422 K. St. N. V., Washington 4—
Tel: Republic 3984

Dixie B. McKey & Assotiates, 1820 Jeferson Pl., Wash-
ington G—Tel: Republic 7236

McInlosh & Inglis, 710 14th St. N. W., Washington 5
~—Tel: Metropolitan 4477

McNary & Wrathall, Nalional Press Bldg., Washington
4—Tel: District 1205

Albert F. Murray, 4707 Windom Place N. \., Washing-
ton 16—Tel: QRdway 4841

E. 50. Page, 600 Bond Bldg., Washington 5—Tel: EX
G70

A. D. Ring & Co., Munsey Bldg., ‘Washington 4—Tel:
Repuhlic 2347

Silliman & Barclay, 1011 New Hampshire Ave. N. W.,
Washington 7,~—Tel: RE 6646

L. C. Smeby, 82 13th St. N. W., Washington 3—Tel:
BX 8073

Weldon & Carr, 1603 Conn. Ave. N. W., Washington 9
—Tel: Michlgan 4151

Raymond M. Wilmotte Inc., 1469 Church St. N, W,
Washington 5—Tel:—DEcatur 1231

Herbert L. Wilson, 1025 Conneclieut Ave. N. W,
Washinglon—Tel: NA-7161

Georgia

W, J. Holey, 1146 Briarclif PL N. E., Atlania—Tel:
Alwood 3328

Itlinois

Andrew Corp., 363 E. 75 St., Chieago 19—Tel: TRiangle
4-4400

Doolittle Radio Inc., 7421 8. Loomis Blvd., Chicago 36
—Tel: Radcliffe 3-4100

The Francis Co., 343 S, Dearborn St., Chicage 4-—Tel:
Harrison 7-7747

Eugene Mittelmann, 540 W. Washington BIvd., Chicage
G6—Tel: State 2-8021

Hahn & Coe, 1515 Halsted St., Chicage Helghte—Tel:
4787
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Edward W. Jacker, Church Rd., Elmhurst—Tel: Elmhurst
3610

Hy Mark Products Co., 734 N. Austin Blvd,, Oak Park—
Estebrook 8-7047

Ellery L. Plotts, P. 0. Box 163,
Taleott 3-7933

A, James Ebel, 212 8. Jefferson St., Peoria 2—Tel:
6-0711

Tark Ridge—Tel:

Clarence R. Jacobs, P. 0. Box 69, Princeton—Tel:
Princelon 4200

Walter F. Kean, 1 Riverside Rd., Riverside—Tel:
Rlverside 7-2153

Indiana

Harold B. Rothrock, Cilizeus National Bank Bldg., Bed-
ford—Tel: 4270

Martin R. Williams, 1131 N. Delaware St., Indianapolis
23

fowa

Lloyd R. Amoo,
7-9272

3709 Carpenter, Des Moines—Tel:

Lovisiana

L. J. N. du Treil & Associates, 204 Homedale Ave.,
New Orleans 19—Tel: AUdubon 0917

Broadcast Engineering Service, P. 0. Box 1387, Shreve-
porl—Tel: 2-8711

Maine
C. L. Warren & Co., Easy St., Canaan

Maryland

Worthington C. Lent, 5209 TRoosevelt St., Betbesda 14

Henry H. Lyon. 4001 Jefferson St., IIyatisville—Tel:
WArfield 7137

Albert Preisman. Gi16 St. Andrews Lane, Silver Spring—
Tel: SLigo 6307

Massachusetis

Andrew Alford, 299 Atlantic Ave., Boston 10
Pickard & Burns, 240 MHighland Ave., Needham—Tel:
Needham 3-3033

J. Gordon Keyworth, 42 Main SL., Wililamstown—Tel:
8G9-J

Mississippi

Ellinuton Radie, Iat., 816 8. Gallatin Si., Jackson—
Tel: 3-1727

Missouri

John B. Heffelfinger, 815 E. 83 St., Kansas City 5—
Tel: Hiland 7010

Gred 0. Grimwood & Co.. 2033 Railway Exchange Bldg..
§t. Louis—Tel: Ch 4977

Lee E. Baker, 826-25 Landers Bldg., Springfield 1—
Tel: 2-1951

New Jersey

C. J. Franks Laboratories, Inc., P. 0. Box 59, Boonion
—Tel: Boonton §-2423
Robert F. Holtz, Box 177,

Talls 4-1433R
Harold Galanly. 287
WAverly 6-0001
Ruber'.6 Finlay, 104 Brookside Ave., Ridgwood—Tel: R1

5

Greal Notch—Tel: Little

Conkoin Ave., Hillside 5—Tel:

-864

Paul Godley Co.,, P. 0. Box J, Upper Montelair—Tel:
3-3000

Ralph W. Bumstead, 624 Maple Si., Westfeld—Tel: WE
2-0628 3

New York

Empire Devices, Inc., 38-23 Bell Blyd.,, Bayside—Tel:
Bayside 9-1145

Hanson-Gorrill-Brian, Inc., 1 (ontinental Glen
Cove—Tel: Glen Cove 4-1922

Wheeler Laborateries, 122 Cutler Mill Rd., Great Neck,
Tel: Great Neek 2-7308

M, G. Crosky. 126 0ld Country Rd., Mincola—Garden
Cily 7-0284

The Austin Co., 19 Reclor St., New York 6—Tel: White-
hall 4-A380

H. Russell Brownell, I8§ W. Fourth St., New York 14
—Tel: CHelsea 2-4208

Elctronic Systems Corp., 508 Broadway, New York 12—
Tel: WAlker 5-2419

Elk Electronic Laboratories, 333 W. 52 St., New York
19—Tel: PLaza 7-0520

Dr. Alfred N. Goldsmith, TO7 Fifth Ave., New Yok 17
-—Tel: PLaza 3-4130

Paul Hetenyi, 41 E. 42 Si., New York 17—Tel: MU
7-1643

John V. L. Hogan, 155 Perry St., New York 14—Tel:
CHelsea 2-7855

Heinz E, Kallmann, 417 Riverside Dr., New York 25—

Hil,
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Lawton Products Co., 624 Madison Ave., New York 22
—Tel: PLaza 3-0884

Radio Engineering Co., § State St., New York 4—Tel:
Whitehall 4-5266

Ber Adier, 720 Millon Rd., Rye—Tel: Rye 7-1413

Andrew W. Vincent, 300 W, Iiigh Terrace, Rochester 11
—(Enesee 2648

.
Ohio

Carl E. Smith, 4800 Fuclid Ave., Clevelaud 3

R. C. Higgy, 2032 Indianola Ave., Columbus 1—Tel:
UNiversity 9229
. R. Bitter, 4135
Klngswood 7631

A Monroe St., Toledo 13—Tel:

Oregon

Harold C. Singleton, 2073 §.
Portland 1—Tel: BEacon 1201

W. Park Ave. #127,

Texas

Guy C. Hutcheson, 1100 W. Abram St., Arlington—Tel:
AR 4-8721 .

Silliam & Barclay, 2915 Red River Si., Austin—Tel;
PH 2-5055 ~

A. Earl Cullum Jr., Highland Park Village, Dallas 35—
Tel: Justin 8-6108 )

W. M. Witty, 6923 Snider Plaza Dallas 5—Tel: Lakeside
7118

Washington

J. B. Hatfield, 936 35 Ave., Seattle 22
Wisconsin

Nathan Williams, 20 Algoma Blvd, Oshkosh—Tel:

Blackhawk 22

Jack Collins Associates, 808 N. Third St., Milwaukee
3-—Tel: Broadway 2-5163

D. W. Gellerup, 5437 N. Sania Monica Blyd., Milwaukee
11—Tel; Woodruff 2-5172

Destructive Effects Seen
in FCC Color-TV Proposal

(Continued from page 26)

decided, they then used portions of the hear-
ing record that supported their choice, dis-
carding gqualified opinions to the contrary.
For instance, long-delay phosphors are sup-
posed to overcome CBS flicker; horizontal
dot interlace, not broadcast yet by CBS,
would bolster the lacking CBS resolution;
the complicated, not-yet-perfected RCA tri-
color tube would remove the CBS limitation
on picture size and mechanical rotating discs,
The report does not mention that the em-
ployment of these needed CBS improvements
would alter seriously its conclusions in these
respects: delay phosphors would increase
color [ringing and blurring of rapid motion;
the sync chanmel for the horizontal dot in.
terlace would increase susceptibility o cw
interferenece and the use of the RCA tri-color
tube would remove the listed advantages of
cheapness, simplicity and availability. To
an unbiased engineer the report seems blased
in ravor of CBSE.

2. A number of TV Dbroadcasters 4o not
want to transmit CBS color signals. Their
reasons are included in the paragraph abave.

3. One engineer with over 20 years ex-
perience in TV said he seriously doubted if
the CBS system would ever survive as the
national standard for color TV because tech-
nically it was not the best system available
and in his experience an inferior system was
bound teo be displaced by a betler one in a
relative short time.

TV Set-Makers Comment

Some of the smaller TV manufacturers
state that they have confidence in FCC, that
the report requires further study, but in
any event they are going to protect their
cusiomers.

The large manufacturers testified it would
take time and plenty of customer’s money to
put dual, BRACKET standards iuto their TV
gets. In order to get the FCC to hold the
door open for new and improved systems
they thought of appealing to the FPresident
of the United States and/or to the “grass
roots’’,

One set designer estimated that the cost to
the public will be $§280 to 500 milllon to
equip sets now in use with CBE adaptors
which allow reception of CBS signals in
Monochrome. This expenditure would be un-
necessary if FCC had picked a compatible
system. And after the sets are equipped
with adaptors, then $490¢ to $1000 million
would be the cost of adding rotating-disc
converters to get pictures in color.
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Radio & TV Associations

Acoustical Society of America, 37 E. 53 St., New York,
N, Y., Wallace Waterfall, Sec’'y

American: Institute of Electrital Enpineers, 33 W. 39
St., New York, N. Y., H. H. Henline, Sec’y

American Society of Mechanical Engineers, 20 W, 39 St.,
New York, N. Y., ¢. E. Davies, Sec’y

American Standards Asseciation, 70 E. 45 St., New
York, N. Y., Admival G. S. Hussev, Sec’'y

American Television Society, 17 E. 45 8t., New York
17, N. Y., R. R. Kraft, Sec’y

Armed Forees Communication Assn., 1524 Eye St. N. W.,
Washington 8, D. C., G. P. Dixon, Sec’y

Associated Police Communication Officers, Sec’y: W. H.
Dwham, 4236 Creed Ave., Los Angeles 43, Calif.

Association of Federal Communications Consulting En-
gineers, Munsey Rldg., Washington 4, D C
MeNary, Sec'y

Audio Engineering Society, Box F, Oceanside N. Y., N. €.
Piekering, See’y

Electronic  Manufacturers Assn., 1450 Broadway, New
York 18, N. Y., Allen Bernstein, Se¢’y

Institute of Radio Engineers, 1 E. 79ih St., New Yorl
21, N. Y., Haraden Prati, Sce’y

Instrument Society of America, 921 Ridge Ave., Pitts-
burgh 12, Pa., Riehard Rimbach, See’y

Joint Technical Advisory Committee, 1 E. 79 St., New
York 21, N. Y., L. G. Dumming, Sec’y

National Association of Broadcasters, 1771 N. St., N. .
Washington, D. C., C. E. Arney, Jr., See’y

National Electrical Mfrs. Ass'n., 155 E. 44 St., New
York 17, N. Y., W. G. Donald, Mg. Dir.

Radic Club of America, 11 W. 42 St, New York 17,
N. Y., R. R. Batcher, Sce'y

Radio Manufacturers Assn., 1317 F. St., N. W., Wagh-
ington 4, D. C., Bond Geddes, See'y

Society of Mofion Picture & Television Engineers, 342
Madison Ave., N. Y., Beyce Nemec, See'y

Television Broadcasters Assn,, 500 Fifth Ave., New
York 18, N. Y., Will Baltin, Sec'y

o d. .

Favorable Interpretation
of FCC Color-TV Proposal

(Continued from page 27)

peared on this tube face side by side and
were combined by means of a projection lens
into one picture about 12 ins. by 16 ins. on
a standard projection screen. The tube was
made by the Rauland Company of Chicago.
By using lomg persistence phosphor on the
green section Aieker was comnpletely elim-
inated, even though the picture was observed
to be bLrilliant in a lighted rocin. The cost
of a tube of this type iz not kuown, but it
would probably be 1ade for a treasonable
fizure in quantity production.

Probably the greatest stumbling block to
the general acceptance of sequential color
is the cownpatability question. But if the
recent FCC proposal is carefully studied it
will Dbe seen that the proposal to bulild
hracltet standards into TV receivers is not a
great hardship, and it deoes not necessarily
mean that sequential color will be adopfed at
this timec. All it proposes is that future re-
ceivers e capable of wider vertical and hori-
zontal scanning adjustment. If this is done
{he door is left open for any other system
which may wnol coincide with the bpresent
nronocrome standards, but whieh is not ar-
bilrarily a sequential system. Proponents of
other syvsiemns will also be able o demonstrate
their ideas and offer them for adoption as
the color sysiem under these conditions.
Make Sets ¥lexible Now.

In any case it should be realized that
malking black and white standards and color
standards the same, in terms of scanning
rates, is only the tirst-——and long overdue—
step in paving the way Tfor color. It is
much Dbetter to start making receivers suf-
ficiently flexible new than (¢ wait ancther
year or two until the seven million in use
have doubled or f{ripled in number, The
first broadcasters in any market will un-
doubtedly suffer a loss of wviewers initially,
but after servicemen have had a field day
adapting receivers, more wviewers than ever
will be attracted by the novelty of color.

Taken all in all it seems that the FCC’s
proposal is the only possible move at this
time unless color is again to be sheived and
denied to. the people of America. It may
well be that in the lifetime of many view-
ers today succeseful simultaneous color will
not be achieved in spite of promises made by
its promoters. Therefore a system which
does work satisfactorily mow should be made
available at once without further procrasti-
nation. This is what the FCC's proposal
means,
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You can depend on Lewis for your spring
needs — whether job-designed or made to speci-
fication — for Lewis has the experience, facilities
and know-how essential to designing and manu-

facturing practical springs, wireforms and tele-
vision coils at practical prices. Highly efficient
methods and techniques of manufacturing de-
veloped by Lewis permit economical, high pro-
duction.

Lewis Engineers, long experienced in spring
design and application, can help you select the
right springs for the job — springs that past
experience has proved most economical and
efficient for the exact use. Quality is essential
but “fancy extras” that don't contribute to
product efficiency of operation are not considered.

Lewis Spring Engineers welcome the opportunity
to discuss your spring, coil or wireform require-
ments without obligation. Call or write today.

LEWIS SPRING & MANUFACTURING COMPANY
2654 West North Avenue, Chicago 47, Il

Q

THE FINEST LIGHT SPRINGS ANO WIREFORMS OF EVERY TYPE AND MATERIAL
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MICROWAVE ANTENNA ORIENTATION

(Continued from page 39)

wiring running from the terminal
board to the horizontal motor.

It is desirable that the transmit-
ter engineer know the exact verti-
cal and horizontal position of the
parabola when panning. This in-
formation eliminates the possibil-
ity of tuning to a strong out-of-
phase or reflected signal and helps
prevent possible damage to the
parabola and rotator assembly in
case one of the directivity limit
switches should fail to open.

Direction indicators, which con-
sist of two surplus Signal Corps sel-
syn units (Bendix type I-82-A)
provide a constant indication of the
receiving parabola in degrees. The
horizontal and vertical selsyn driver
units are mounted on gear boxes
{see Fig. 4B, 4C) which also con-
tain limit switches for automatic
control of the panning angle. Each
selsyn is equipped with a toothed
gear (item 28 in Fig. 4B) which is
chain-driven from a similar gear
attached to the horizontal and ver-
tical driving motor shafts (see
items 5 and 16 in Fig. 4A.). Again,
the size of the gears is not impor-
tant. The only requirement is that
the gear ratio be 1:1 in order to
give a true reading on the selsyns.
The size of the limit switch gears is
not critical; neither is the ratio, The
small toothed gear is attached to
the selsyn drive shaft and rotates
the larger gear. A small drop of
solder (or brazed spot) on the
larger gear acts as a trip lever in
operating the micro-type limit
switches at the desired point of
rotation. (These switches, normally
closed, prevent operation of either
drive motor past the preset degree
of rotation.) A second spot or pro-
trusion may be added if a different
panning degree is desired. (The
gear box assembly could be simpli-
fied if desired by omitting the limit
switch gears entirely and substitut-
ing a cam instead of the smaller
gear. Adjustable trips could be in-
stalled on the cam to control trip-
ping action over any desired angle.)

The tops and bottoms of the gear
box frames are made of 10”7 x 107
x ¥” aluminum sheet. The frame
posts are ¥4 x T4” x 5”7, drilled and
tapped for 10/32” screws. The bush-
ings are insert types, obtained, as
were all the gears and bushings, at
a local machine supply company.

Since the rotator proper is ex-
posed to the elements, both driving
motors and selsyns are equipped
with weather-proof cover boxes
(items 5, 8 and 21 in Fig. 4A).
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These covers are caulked to prevent
entrance of water into the gear and
terminal assemblies.

The control panel for the rotator
is mounted above the relay receiver
control unit in one of the transmit-
ter equipment racks. This panel
contains the horizontal and vertical
selsyn indicators, switches S1, S2,
S3 and S4, indicator lamp P1,
Transformer T1, a terminal block
for the rotator connecting cable,
and a fuse F1.

Control Panel Operation

Master Switch S4 controls a-c¢ to
the entire rotator system. The posi-
tions of selector switches S2 and S3
determine the direction and degree
of panning. In the “up” position, S2
sets up the vertical driving motor
for operation. The parabola can then
be panned “up”, if switch S3 is in
the up position, or “down” if S3
is in the down position, by operating
the “run” switch S1. (This is a
momentary-push switch to minimize
the danger of excessive or uninten-
tional rotation.)

With S2 in the “down” position,
the horizontal driving motor is set
up. Panning is then accomplished in
a clockwise direction is S3 is in its
up position, or counter-clockwise if
S3 is in the down position.

Due to the particular location and
structure of the rotator at WKRC-
TV, care is taken to avoid panning
vertically to a position lower than
40 degrees. An angle lower than
this might damage the parabola.
This actually imposes no limitations,

since all remote pickups within the
area require a higher vertical angle.

The interconnecting cable is a
vinylite basket-weave armor type
containing fourteen #16 conductors.
Approximately 750 feet of this
cable was required at WKRC-TV
to run from the control point to the
300-foot level of the tower. This
cable is terminated at the rotator
base in an 18-connector Cannon
male plug. The female receptacle to
this plug (not shown in the dia-
grams) is mounted face down on
the rotator base plate to prevent
entrance of water and foreign mat-
ter. (The base plate is shown in
Fig. 2.) The cable connector cannot
be seen in this illustration, but is
located directly behind the hori-
zontal driving motor (at right rear
of base). Transformer T2 appears
in the left rear, while the cable
ierminal board is directly in front
of it. In the center of the photc are
the operating relays, while the hori-
zontal selsyn gear box is seen at
the right.

Ordinarily, continued operation of
the rotator would produce consid-
erable wear on the connecting cable,
with the possibility of early faiiure
in one of the conductors. This has
been eliminated by using a 20-ft.
length of flexible neoprene-covered
cable from the microwave receiver
to the rotator terminal board. This
cable is coiled around the rotator
several times to allow a maximum
of flexibility in movement with a
minimum of strain.

The authors gratefully acknowl-
edge the assistance of Raymond O.
Shannon, assistant TV engineering
supervisor, WKRC-TV.

14 CITIES ADDED TO TV NETWORK

(Continued from page 33)

35 repeater stations spaced at about
25 mile intervals across the 838-
niile route. The individual towers
vary in height from 60 to 200 ft.
depending on the terrain and for
the most part are of poured con-
crete construction. 10 ft. square
directional antennas are mounted
on top of the structures and wave
guides are used as the medium for
transmitting the energy between
the antennas and the radio trans-
mitters which are located on the
upper floor of the building. The
lower floors of these structures con-
tain main and stand-by power
equipment and other facilities.
Radio transmitters operate in
spectrum space of 500 MC and each
communication channel occupies
approximately 40 MC, Each trans-

www americanradiohistorv com

mitter has a power output of ap-
proximately 3% watt. The type 416A
close-spaced triode (BTL-1553)2
has been employed extensively
throughout the repeater and ter-
minal eguipment serving in such
various functions as amplifier, mod-~
ulator, oscillator and frequency
multiplier.

The microwave relay system be-
tween Chicago and Omaha, opened
September 30, extends along a 458-
mile route. Extension of this system
to the west coast will be by way
of Denver, Colo. and construction
of this section was begun last April.
Radio equipment is now being in-
stalled. Tests for relay paths be-
tween Denver and the Pacific coast
are now completed and construction
of relay stations across the Rockies,
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the Sierra Nevadas, and the coastal ‘
ranges is in the preliminary stages.
The west coast system between Los e ,,
Angeles and San Francisco now in

operation consists of eight repeater om

stations installed at a cost of 2.6

million dollars.

1. Couxial Cable Jjoins East & Mid-West TV
Nelworks, R. Hertzberqg, Tele-Tech, Feb. 1949,
pages 18, 19, 20, 55.

2. New Triode for 4000 MC Operation, J. A.
Morton and R. M. Ryder, Tele-Tech, Aprii |
1949, pages 32, 33, B2, 84.

TABLE |
Channels Type
Section Available Facifity
New Yark-Philadelphia 5 - south Coaxial
2 - nerth
New York-Chicage 2 - west Relay
2 - east
Pittsburgh-Johnstown 1. east Relay
New Yark-Washington 1 - north Relay
1 - south
Philadelphia-Chicago 3 - west Cooxiol
1 - east
Philadelphio-Woshington 4 - sauth Coaxiol
1 - north
Philadelphio-Wilmingtan 1 - south Reloy
Baltimore-Washingtan 1 - north Relay
1 - south
Woshington-Richmond 1 - south Cooxial
2 - south Cooxial
Richmond-Norfalk 1 - east Relay
Richmond-Charlotte 2 - sauth Coaxial .
Chorlohek-Birminghum 1 - south Coaxial YOU have to J”Y it be{ore You
New York-Bastan 2 - east Relay ' N
Boston-Pravidence 1 - south Reloy can appre§|a+e +he +?S+e——uﬂ+l| H")eﬂ
New York-Albony 2 - north Caaxial . .
2 -north you can't prove it's good.
Albany-Syracuse 2 - west Relay
Cleveland-Erie 2 . east Coaxial
Erie-Buffalo 1 - eost Coaxial " . -
Buffalo-Rachester 1 - east Reloy | The proo{ O'F Jrhe puddmg 1S N +he
Taledo-Detroit 3 - narth Relay . o .
Teledo-Dayton 3-south  Cooxial cafing is a time-worn adage —
1 - north
Dayton-Columbus 3 - eost Relay . and |'F |+ S been arour\d SO ,Oﬂg
Daytan-Cincinnati 3 - south Reloy
Dayton fndionapalis 2wt Reloy there's a chance that there is a lot
Indianapalis-Lovisville 1 - sauth Coaxial
Chicoga-St. Lovis 1 - north Coaxiol ‘ O‘F commaon sense packed n +|'105e
1 - south N
$t. Louis-Memphis 1 - sauth Coaxial .FeN WO rds
Chicago-Milwauvkee 2 - north Relay
Chicago-Des Moines 2 - west Relay i
Des Moines-Minneapolis 2 - north Coaxial
Des Moines-Omaha 2 west  Relay We don't mean to suggest that
Des Moines-Ames 1 - narth Relay
Oraha-Kensas City | south  Coomial | Soundcraft discs taste good. What
Los Angeles-San Froncisco 2

we would like to get over is that,
until you try Sounderaft products,
we can talk our heads off about
how good they are.

- north Relay ,

Industrial Color-TV
by CBS, Remington Rand

Color television for industrial, busi-
ness, hospital, governmental and mili-
tary use will be a reality in a few
months through an unusual coopera-
tive agreement concluded recently be-
tween Remington Rand Inc¢., the
world’'s largest manufacturer of office
machines, business and industrial
equipment, and the Columbia Broad-

casting System, developer of the CBS ﬂ\e\/ are desngned for - the best
system of color television.

possible performance in recording
Under the agreement CBS will pro-

vide the designs of the equipment, soun
Remington Rand will manufacture and

sell, CBS will perform the testing ‘
functions, and Remington Rand will SOUNDCRAFT’S ONLY CLAI M 1S

then take over distribution and instal- ‘

Use Soundcraft products in your
operations—you'll prove for yourself
that all Soundcraft recording media
will guarantee you the one thing

lation. Existing organizations of both
companies will be utilized for the
project, and for the time being no ex-
pansion will be required.

ITS PROOF OF PERFORMANCE

REEVES — *'20 YEARS WITH SOUND RECORDING MEDIA.""
Aeme Electric Expands

y Sonstruction of a ney 35000 sq. 1t | i reeves Coundezaftcore.

initiated by the Acme Electric Corp., A 35-54 36|h STREET, LONG ISLAND (ITY 6, N. Y.
Cuba, N. Y. Acme manufactures

transformers and transformer com- ~
ponents.

EXPORT——REEVES EQUIPMENT CORP, o 10 E. 52ND, N. Y. 22, N. Y.
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Protected!

Anchor’s TV Sleeve and Mounting Ring*
Protect Against 15,000 Volts!

Anchor's plastic ring for metal television tubes insu-
lates 15,000 volts. Its 2” creepage path insures
agoainst coronda formation.
These rings and sleeves are in use by T
nearly all set manuvfacturers —in 82",
12”7, 16”, and 19” sizes.

*U, S5, Patent 2503815, other pats, pend.

ANCHOR PLASTICS (€O.,

Inc.

539-541 Canal 5t., New York 13, N. Y.
“'‘CUSTOM EXTRUDERS OF ALL THERMOPLASTICS™

You Are Invited To Attend The Second Annual

AUDIO FAIR

at the

”H Hotel New Yorker, 'New York City, Dct. 26, 21, 28, 1950

The event of utmost interest Presenting again, under one
and importance to Broadcast roof, an industrywide display
Engineers, Recordists, Sound- and demoustratlon of the lat-
on-Film Men, TPublic Address est and best of audio equip-
Men, Audio Hobbyists and Dis- ment, components and aeces-
trioutors and Dealers. sories.

Free Registration ¢ Banquet Thurs., Oct. 26, 7:30 PM
Sponsared by the AUDIO engineering society
in conjunction with it's

ANNUAL MEETING AND CONVENTION

\ES/
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Multivibrator Design
(Continued from page 31)

0, = negative ratio of plate volt-
age to grid voltage for cut-
off of (1).

8, = same as above for (2).

The calculations and graphic con-
structions to be made are now listed
in order. Derivations of the formu-
Jas are given in the appendix.

Given EB, Eo, T:

1. Choose tube types for (1) and
(2). It is not necessary that the tri-
odes be identical, although they are
usually so chosen for convenience.

9. Calculate 8, and 6. from the
Ep-Ip curves for the chosen tubes.
It is sufficient to calculate these
ratios using Ep = Eg and Ec¢ equal
to the grid bias at Ip = 0.

3. Choose I,Rg > (Egn/6,)

4. On the Ep-Ip curves for (1),
read I, at Ep =Eg — Eg —LRk and
Ec=0. I should not exceed the
maximum current rating for the
tube, and I,(Ep—Eo—LRx) should
not exceed the allowable plate dis-
sipation. If either quantity is too
large, Eg should be decreased.

5. Calculate R, = (Eo/L)

6. Calculate Rgx = (LRk/L)

7. Choose S > 1. Values from 2
to 5 are usually satisfactory.

8. On the Ep-Ip curves for (2),
plot

- s R
B (1-geg—1, 8, +%—1L 1,

for various values of I, (seze Fig. 2).

9. Using the intersections of the
E. line with the Ip curves, plot Ec
versus L, on a separate graph (see
Fig. 3).

10. On the same graph, plot
—I. Rk versus L.

11. Read L. at the intersection on
Fig. 3, and locate this value on Fig.
2. Read E..

12. Calculate R, = (Eg—E.)/L.—
Rk

13. Choose R >> R,, and at least
10° ohms.

14. Calculate:

) T
Egt 1, Ry — 1, Ry
T (g1, Rk)]

C=

R1n

where In indicates the logarithm to
the base e.
15. Calculate:

Er>(145) 1, k- 52
2

This completes the design.

APPENDIX
Supplementary symbols:
Es = grid potential of (1) dur-
ing conduction.
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P

6 = minimum grid potential of
(1) during cutoff.

ec (t) = instantaneous grid poten-
tial of (1) during pulse
cycle.

= elapsed time,
time of triggering.
Initially, in order to ensure cut-

off of (2), I, Rk > Eg/8:

I{ R>>R.,; Egf =E; — LR,

But if R is greater than about 107

t

starting at ‘

the grid-cathode potential of (1) is |

nearly zero. Therefore:

EG = LRK
and E¢’ = IRxg —LR. . ...
For (1) to be cut off,

IRg — Ec" > (Eg — LRy) /8
Use a ratio S; then

LRx — Eg" = (S/6,) (Eg — LRk)
BT (b)
Substitute (a) for Eg” in (b), and

I:(RK+R2) == (S/ﬁ,) (EB — LRk)

(a)

+ LR ... T (c)
Now E.=Ep — L(Rg+R.) . (d)
Substitute (¢) for L(Rx+R.) in

(d), and
_ S .
E,= (1_37) Eguly nx,r%"‘& 12

This is the equation of the line
plotted in Fig. 2.

To determine the pulse duration,
notice that:

-t
e (1) = Eg-(Ey-1, R, + 1, B,) & FC
At ¢ =T,
T, Re— e, (T) = g—1, R

'91

Substitute (e) for eg(t) in (f), and

_ (1+917) {Eg—1, &)

Re
= TRt LR - R
from which
T
= E +1, R
Rln [n 2R L K ]
1
(lﬁ‘q) (EB_ Isz)

REFERENCES

. Principles of Radar, M.IT. Radar School
Staff, McGraw-Hill, 1946, pp. 2-53 to 2-58.

. Waveforms, B. Chance, McGraw-Hill, 1849,
pp. 168-171.

Philco Introduces
Microwave Housing

To protect microwave antennas from
the elements, tampering and vandal-
ism, a new type of shelter for micro-
wave repeater stations has been de-
signed by Philco engineers.

Parabolic microwave anterna dishes
are mounted within this shelter above
the microwave repeater equipment
and just under the ceiling, aimed up-
wards at passive reflectors mounted
on the tower, Passive reflectors are
used to deflect the radiated beam in
the desired direction, obviating the
need for long waveguide runs and
permitting indoor installation of the
antenna dishes.

A pressed fiberglas window is in-
stalled in the sloping roof of the shel-
ter directly above each antenna dish.

TELE-TECH + October, 1950
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FEATURES IDEAL REPRODUCTION

TRANSCRIPTION ARMS

VISCOUS-

NEW ciweeo
108-B ARM

For olf records — 33%, 45 and
78 r.p.m. Radically new suspen-
sion development on the viscous damping principle for perfect tracking of
records and elimination of tone arm resonances. Instant cortridge change with
avtomatic correct stylus pressure. Sofves all transcription problems. Ideal for

LP records. For Pickering, new GE (short), old GE (long) cartridges. Write for
bulletin. Price, less cariridges, $56.00 (effective Sept. 1st). Cartridge slides for
both GE and Pickering are furnished.

MODEL
106-SP ARM

Designed to meet strictest

requirements of modern highly compliant pick-up cartridges. 3 cartridge slides
furnished enable GE 1-mil, 22 -mil or 3-mil cartridges or Pickering cartridge to
be slipped into position in a |iffy. No tools or solder! Superb reproduction of
333, 45 or 78 r.p.m. records. Low vertical inertia, precisely adjustable stylus
pressure. Write for bulletin. Price, less cartridges, $45.15

MODEL 603 rauauzer

Latest of the universally adopted Gray
Equalizers used, with Gray Tone Arms, as
standard professional equipment by broadcast stations. High-frequency cheorac-
teristics obtainable comprise 5 steps — flat, high roll-off, NAB, good records,
poor records. For both GE and Pickering cartridges. Price, $50.70

MODEL 602 rquauiz:r

Has 4 control positions, highly accurcte response curves. Price, $49.50

Division of The GRAY MANUFACTURING COMPANY
Originalors of the Groy Telephone Pay Station and the Gray Audograph

-
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MASTER SWITCHER

(Continued from page 30)

USE at the upper panel and audio
IN USE plus video PRESET at the
lower panel or vice versa. This is
not good practice, and the operators
have been urged to keep the audio-
video PRESET and IN USE function
in synchronization.

In the PRESET condition, the
tally lights are lit through the pro-
gram selector push-buttons. In the
IN USE condition, the tally lights
are lit through a tally circuit on the
program relays, which will not
function unless the corresponding

relay picks up.

Whenever the VIDEO PLUS AU-
DIO tally lights are on, the audio
program switching is automatically
controlled by the video program
selector. Under these conditions, the
controls which have been provided
for audio switching are disabled.
However, the audio tally lights still
light to indicate that the corre-
sponding audio program relay has
been picked up.

A simple impedance matching
device has been employed in the

Complete 360° pan without
ragged or jerky movement is
accomplished with effortless
control. it is impossible to
get anything but perfectly
smooth pan .and tilt action
with the "BALANCED” TV
Tripod.

Quick-release pan handle ad-
justment locks into position
desired by operater with no
“’play’’ between pan handle
ond tripod head. Tripod head
mechanism is rustproof, com-
pletely enclosed, never re-
quires adjustments, cleaning
or lubrication. Built-in spirit
level. Telescoping extension
pan handle.

Write 1o Dept. T for further

particulars
(A

FRAMK C. JUCKER

meRA €QuIPMenT (O.

1600 BRORDWAY  NEW YORXK CITY

] '[0 ',TV Cameras

for all

"BALANCED”
TV TRIPOD

Pat. Pending

This f{riped was engi-
neered and designed ex-
pressly fo meet all video
camera requirements.

Previous concepts of
gyro and frictiontype de-
sign have been discarded
to achieve absolute bal-
ance, effortless opera-
tion, super-smooth tilt
and pan action, depend-
ability, ruggedness &
efficiency.
Below:

3-wheel portable dolly with
balanced TV Tripod mounted.

82
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audio program circuit input to the
master control switchers. The audio
program sources have been set to
transmit at 150 ohms impedance,
Each of these sources is terminated
at each of the four channel inputs
in 600 ohms, for an effective im-
pedance of 150 ohms. A 600 ohm
outgoing channel is switched to the
program source in place of the 600
ohm termination when the program
1s selected. This maintains the de-
sired impedance match and elimi-
nates annoying switching disturb-
ances in the audio cutput.

Video is handled in the usual
manner in the switcher. The high

_ impedance cathode follower output

is coupled to a bridging distribution
amplifier with a short length of low
capacity RG-62U cable. The output
of this distribution amplifier is fed
to a stabilizing amplifier which
feeds the outgoing line. The stabiliz-
ing amplifier monitoring output pro-
vides a signal at the channel moni-
tor and elsewhere as required.
Remote controls at the channel
switcher make possible continuous
adjustment of the cutput stabilizing
amplifier.

Complete monitoring facilities for
both audio and video programs are
provided in the left section of the
MC channel. The loudspeaker is
mounted overhead in a suitable en-
closure. Audio program level and
monitor controls are located be-
neath the video master monitor.

The two preview channels are
used solely for video. A standard
push-button selector is employed to
operate the TS-20A relays. The dis-
tribution amplifier output is fed di-
rectly to a master monitor where it
is terminated. A feature of the pre-
view position is the input stabiliz-
ing amplifier remote control panel
located nearby. Each of the video
inputs to the MC switcher is the out~
put of a stabilizing amplifier. The
stabilizing amplifier remote controls
make it possible to match the inputs
to the MC switcher by adjustment at
the preview position.

This project was conceived and
developed by the WOR-TV Engi-
neering Department in cooperation
with RCA.

Ferrite Core Production
Speed-Up Seen

Pointing the way toward a break-

| up of one of the biggest bottlenecks

in television receiver production. Lyle
G. Hall president of the Stackpole
Carbon Co., St. Marys, Penna. has
announced the signing of a compre-
hensive working agreement designed
to bring Allen-Bradley Co., Milwau-
kee, Wis. into the manufacture of Fer-
rite components molded from powders
under license by the Phillips’ Labora-
tories, Inc.
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FREE BOOKLET

| shows how 15
dissipate products are improved
ud Lol with G-E Glow Lamps!

coil forms with better heat dissipation. Other
important advantages of these Precision Paper
Tube ceil forms are: better insulation, greater
Write today far Imoisture resistance, greater strength with less
) weight. Precision Paper Tubes are made of
new mandrel Nist  groo dielectric Kraft, Fish Paper, Cellulose ‘
of over 1,000 Acetate, or combinations. Round, square, oval
. rectangular—any shape, length, ID or OD—
sizes. exactly to your specifications. Let us make up
a sample for you.

 PRECISION PAPER TUBE CO.

2057 W. Chaorlestan Si., Chicago 47, Il
PLANT #2: 79 Chapel St., Hartford, Conn.
Also Mfrs. of Precision Coil Bobbins

;{ g Precision’s manufacturing methods provide

SEE specific suggestions for improving

the usefulness and sales appeal of home

appliances, wiring devices, industrial equip-
ment with G-E Neon Indicator Glow Lamps.

Glow Lamps give off practically no heat,

Series 220 A.C ; ini 1
eries 220 A.C ‘ require a minimum of current, withstand

GUARDIAN

Series 220 A.C. severe vibration and shock, generally last for

R E L AY { the life of the product.

WRITE NOW for this free, in-
formative booklet to Lamp

Series 220 operates as an A.C. Relay capable

of breaking currents up to 20 amps. at 230 v.,

60 c., A.C,, non-inductive load. Contacts are [
same alloy used in Guardian Solenoid Con- Department, Div. 166-TT10,
tactors, specially compounded to withstand .

high loads. Dual contacts reduce arcing to a General Electric Company, LAMPS
minimum. Standard hermetically sealed unit Nela Park, Cleveland 12, Obio,
weighs 6.2 ounces. Highly insulated. Compact. ‘

Low priced.

You can put your confidence in—

GUARDIAN{GELECTRIC  gpnppaL @) ELECTRIC

A COWPLLITC LENE OF R{UEY1 SCAVING AMURICAR IXOUSTAY

TELE.TECH + OQctober, 1950 83

www americanradiohistorv com


www.americanradiohistory.com

Do you know
how much
the springs
you buy
actually cost?

WHEN you calculate the cost of
your springs, don’t stop with the
price billed by your springmaker.
Ger the whole picture by taking
into consideration all the costs . . .
the inspections necessary . . . the
delays caused by rejects . . . the
hitches in your assembly resulting
from spring imperfections. With
this data at hand your spring costs
may take on an entirely different
character.

Take the case of a small spring
which previously required two
operations in manufacture, one by
machine and one by hand, fol-
lowed by careful inspection and
a high rate of rejection. Accurarte’s
skilled springmakers developed
the tooling necessary to produce
this spring in one machine opera-
tion with unvarying accuracy,
Unit cost was substantially re-
duced, inspection and rejects were
eliminated. The combination of
all these savings was mighty
important.

Why not let Accurate engineers
appraise your spring requirements
. . . the chances are they can cut
the overall cost of your springs.
Write today.

Arcarate

T

.'

Ask for the

ACCURATE SPRING HANDEBOOK

ACCURATE SPRING MFG. CO.
3808 W. Lake St. * Chicago 24, Il

Sperings, Wire Jorvms, Hampeings

64

Mobile Equipment

Uni-channel and Sensicon models of mo-
bile and base station equipment are des-
cribed in new literature bheing distributed by
Motorola Inc., Chicago 51, Ill. Units cover
the 25-50 MC and 152-174 MC bands in 30-
watt and 60-watt outputs.

Connector Dust Caps

Cannon Eleectric Co., 3209 Humbaldt St.,
TLos Angeles 31, Calif.,, has developcd a com-
plete line of new plastic protective dust c¢aps
designed to provide a covering for Type AN
Connectors and other industrial fittings. The
caps are available in three basic tvpes to fit
cupling end and conduit of AN3100, AN3101,
AN31IZ, AN3106, ANILOT and AN3L0S con-
nectors, sizes fram 83 to 48.

Vibrator Converters

Cornell-Dubilier’'s new Catalog No. 410
on its line of Powercon vibrator converters
is a combination eatalog and manual that
also will serve as a handy 1reference and
guide, Twenty-two models in five different
types are covered — de¢ and ac converters,
prhone-motor and recovrd player converiers,
battery charges and eliminators, d¢ to dec
converters, ¢c and ac {(mobile and fixed sta-
tion) dual-operalion converters. Each model
is illusirated and described in detail —Ad-
dress inquiries toff Cornell-Dubilier Electric
Corporation, Southh Plainfield, N. J.

 Microwave Communications

A brochure describing Philco Mierowave
Communieagions Systems and Philco pulse
amplitede modulated (P.A.M.) multiplex ter-
minals 15 now available for distribution.
Copies may Dbe obtained by writing—Philco
Corp., Industrial Div., Philadelphia 34, Pa.

Measurements Notes

Measurements Corp. of Boonton, N. J.,
manufacturers of electronic test equipment
have announced the publication of the sec-
ond issue of "Measurement Notes.”” This four
page brochure describes the measurement of
the impulse noise susceptibility of receivers.

Shock Machines

A mew T-page illustrated bulletin describes
the design features of the Barry 130 VD
medium impact shock machine and the
characterisiics of the deceleration-tirme pulse
to which equoipment undergoing test can be
subjeected. The Type 150 VD permits tests
lor complete compliance with Specifications
AN-E-19. This unit is a product of the
Barry Corp., 179-4 Sidoey St., Cambridge,
Mass.

Variable Transformers

The Superior Electriec Co., Bristol, Conn.,
has published a new bulletin (No. P550) on
its line of Powerstat variable transformers
Motor Drives, oil-cooled models, explosion-
proof models, line correctors and Voltbox ac
supplies are included.

Mobile Radio for Arkansas
Game Commnission

Equipment for the largest two-way
mobile radio communication system
to be established by any fish and game
commission in the United States will
be supplied by the RCA Engineering
Products Department to the Arkansas
State Fish and Game Commission.

Under terms of a contract recently
awarded to RCA, six 250-watt Fleet-
fone main station equipments, twelve
30-50 megacycle station receivers, one
hundred and twenty-five 60-watt mo-
bile Fleetfone units, two complete
microwave radio relay stations, and
remote control uniis and fest equip-
ment will be supplied to the fish and
game authorities.

www americanradiohistorv com

ALLISON
RADAR

FOR
MULTI-ENGINED
AIRCRAFT

MILITARY ® AIRLINES
EXECUTIVES

Models E ES ESB
58-65 LBS. OVERALL WEIGHT

. Long range, 80-150 miles.

. Exclusive scanning method,

. Compact. Sturdy.

. Easy to operate, Pilot control.
. Simplicity of Maintenance.

6. Gyro-stabilized.

1. JAN components,

8. RACON beacons,

ALLISON RADAR SALES CORP.

Exclusive Manufacturers” Distributors
ALINE RHONIE, President

11 West 2nd St., New York 18

a W N —

an

PEnn 6-5811-12

IMPORTANT

personal and professional

OPPORTUNITIES

for experienced

ELEGTRONICS ENGINEERS

A brood program of research, design and
development in new electronic fields with
vast commercial gpplications, by the mony-
facturer of Freed-Eisemann radio-phono-
grophs and television receivers, provides
an opportunity for gaining valvable ex-
perience in mew elecironic concepts ond
techniques under the direction of scien-
tisls of international repute. Adequate
facilities, pleosant condiions ond attrac-
tive salaries maoke this an opportunity for
personal as well os prafessional advance-
ment. Many openings experienced elec-
tronic engineers . . . including:

Project Physicist for fundamental electron
tube research. Ph.D. or M.S. degree and
extensive technical experience in the field
of photo-electric, secondary emission, solid
state, electron and physical aptics.
Senior Electronics Engineers and
Juniors: B.S. or M.S. degree. Three to five
years experience in televison, radar, and
display circuits.

Project Engineer: Capable of designing
low-power transmitters and receivers, AM,
FM and UHF.

Furnish complete resume of education and
experience, salary required fo Director of
Research.

FREED RADIO CORPORATION
200 Hudson Street ® New York 13, N. Y.
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WANTED:

RESISTORS and
POTENTIOMETERS type J

made byALLEN BRADLEY COMPANY

.

LEGRI S COMPANY INC. |

132 West 102 Street, New York 25, N. Y.
o
RESISTORS & CAPACITORS {S OUR BUSINESS
Phone: ACademy 2-0018

HHOUHCIHG
SeELETRON “Safe Center” plates in miniature rectifiefs
t/[f -~ climinate the danger of arc-over, short circuits and exces-

...newest in ARC’s line sive heatmlg due to high leakage current at the ;entfer
contact point. Assembly pressure, or pressure applied in
mounting the rectifier cannot affect its performance. This

SeLETRON feature is accomplished by deactivating the
area of the plate under the contact washer.

SELETRON !

of Signal Generators

There are millions of SELETRON Selenium Rectifiers in
service in radio and TV; millions more in other elec-

! tronic circuits. That is why you can specify SELETRON
and be safe!

e
108-118 MC Look for Howard W. Sam’s Red Book Supplement listing
24 omni courses SELETRON replacements . . . and write for your copy of

Left-center-right phase localizer
Left-center-right 90/150 cps localizer.

Signal source for bench or ramp test-

ing of VHF airborne omnirange and

localizer receivers. RF output for ramp

checks, T volt inte 52 ohms; for bench

checks, 0-10,000 microvolts, Descrip- e e 0 “
tion and specificatians on request.

TYPE H-10 TYPE H-12 U——l_l_mﬂ

our new Bulletin No. MR-3.

23,50]0—'24,500 mc. RF 900-2,100 mc, RF sig-

signal source, CW o 1 . CW

pulse frequec:t:y-modl.lE ;lflseszgnrsleiiude-mozf SELENIUM RECTIFIERS
lated. Equal to mili- ulated. Equal ta mili-

tary T§-223/AP. tary T$-419/U.

®RR "SELETRON DIVISION @

RADIO RECEPTOR COMPANY, Inc.

Specifigations on requesl.

L Sl )

BOONTON, NEW JERSEY

Since 1922 in Radio and Electronics

Sales ‘Department: 25¢ West 19th St,, New York I, H. Y.
Factory: 84 North Sth St., Brooklyn 11, N. Y.

Dependable Electronic Equipment Since 1928
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Featuring

® All binary dividers. No blocking tube or locked oscillators.
Complete freedom from ‘‘rolling” a! critical moments,

® All waveforms keyed from pulses derived from precision
delay line. Absolule stability is achieved.

® Meets oll RMA and FCC specificotions with wide margin
to spare.

® Built-in
checking.

bor and dot generator for sweep linearity

® Furnished with cobinet ond has 33" mounting space
available for type #2300 manoscape camero or other
uses,

Price Complete
with Cabinet

1995, 05 pant

Write for Type 2200
Data Sheet for Full
Details

A new high for stability, performance, versatility.

Manufacturers of @ Complete Line of TV Test Equipment

Tol-Iuslrurrieri] Co. Irc

50 PATERSON AVENUE * EAST RUTHERFORD, N. J.

Millions of Coils

wound 02 PARAMOUNT Pc sz Vit

Stock Arbors or Special Tubes to Meet Every Need
SQUARE, ROUND, RECTANGULAR
450" te 25" LLP. 15" to 30" long. Tolerances = .002”

You find PARAMOUNT NEW!Shellac-Bound Kraft
Spiral Wound Paper paper tubing. Heated
Tubes at the core of coil shellac forms an adhesive
dependability in nation- bond between the lami-
ally known products and nations. Absolutely mois-
equipment. That’s proof ture resistant.

they’re made right to wind
right and stay right on
the job. Hi-Dielectric.
Hi-Swrength. Kraft, Fish
Paper, Red Rope, or any
combination, wound on
automatic machines.

SEND FOR ARBOR LIST
OF OVER 1000 SIZES

Write on company letterhead
for stock arbor list. Includes
many odd sizes.

Paramount
PAPER TUBE CORP.

615 LAFAYETTE ST., FORT WAYNE, IND.
Mfrs. of Paper Tubing for the Electrical Industry

J
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John T. Wilner, engineering direc-
tor of 3tations WBAL and WBAL-
TV, Baltimore, Md., has been elected
vice-president in charge of engineer-

ing of Hearst Radio, Inc. Wilner,
former engineer-in-charge of CBS
television development, is the in-
ventor and designer of numerous
video circuit refinements, including

an electronic horizontal wipe.

Dr. Peter Goldmark, head of CBS
Research Division has been elected a
vice president of the Columbia Broad-
casting System. The announcement
was made a few days after the FCC'’s
tacit approval of the CBS field sequen-
tial color TV system.

Roy W. Augustine has been ap-
pointed engineer on a special new-
product development program for the
Muter Company, Chicago, which is
the parent corporation for both the
Rola Company and the Jensen Mfg.
Company. Mr. Augustine is a radio
pieneer who founded both the Joy-
Kelsey Company, early radio-set mak-
ers, and the Oxford Company, speaker
manutacturers. Prior to World War
II, he headed engineering and sales
tor the Utah Company, resigning to
aid in the war conversion of the Kel-
logg Switchboard Company.

Ferrite—Core Yoke
(Continued from page 44)

The yoke cap meets the require-
ments of the Underwriters’ Labora-
tories “Standard for Power-Operat-
ed Radio Receiving Appliances”,
November 5, 1942, to render a live
part inaccessible. The cap covers
the yoke terminals with insulating
fiber 1/16 in. thick, wax impreg-
nated for moisture resistance. The
cap snaps Into position over two
protruding lugs on the case. It may
be removed for changing damping
resistors or capacitors by inserting
a broad-bladed screwdriver between
the cap and case at one of the
notches.

The mounting bracket used on
the first post-war yoke was a four-
piece assembly adapted for mount-
ing on the uneven surface resulting
{rom random winding the iron-wire
core. The new yoke, built with an
even-surfaced ferrite core, permits
combining the bridge and band
into one part with a speednut for
rapid and secure mechanical as-
sembly. The material used for the
band is tempered steel. During as-
sembly, the band is opened wide
over the core and then tightened
about the complete yoke with min-
imum deformation of the mounting
bridge. Present practice in televi-
sion receiver production is to ship

TELE-TECH -+ October, 1950
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receivers with the kinescopes in
operating position. The use of this
bracket for the yoke assembly fa-
cilitates this practice in that a se-
cure mounting is provided for the
yoke.

During the development of the
first RCA deflecting yokes, samples
were made having a molded spool
inside the case in order to replace
the paper washers and paper in-
sulation to improve the insuilation
characteristics. Costs of this assem-
bly, however, were prohibitive for

a commercial component. The pres- |

ent low-cost design was then de-
veloped which combines the spool
and the terminal assembly, and
eliminates the case. Improved insu-
lation between the core and coils
plus a terminal section for lead as-
sembly is provided.

Functional requirements of the
case include:

(1) the case must be locked to

the coil structure,

(2) the case must be locked to
the core,

(3) the terminal mounting holes
should be made without re-
quiring retractable pins in
the mold,

(4) protruding lugs should be
provided to assemble the cap
over the terminals.

To lock the case to lhe coil struc-
ture, two narrow ridges are molded
in the inside of the spool which en-
gage the openings between the ver-
tical coils. These ridges are very
narrow so that the coils almost butt
together. To lock the core to the
case, a.ridge is left on the outside
Giameter of the case which engages
a slot in the core. The terminal
holes near the edge of the case are
designed so that a straight draw

can be made when the case is mold- |

ed, thus reducing the cost of the

[

mold and, of course, the cost of the !

finished product. The cap is locked
on by the two triangular lugs on
the outside surface of the vyoke case
near the terminal end. These engage
with two square holes in the cap.
The characteristics of the mate~
rial used for the core, (general-
purpose phenolic), are well known
and meet all mechanical and elec-
trical requirements of this applica-

tion. This material was chosen over !

lower-cost injection-molded ther-
moplastics because of its mechani-
cal stability at elevated tempera-
tures, freedom from distortion, and
mechanical strength.

"The coils are wound to approxi-
mately final shape by means of spe-
cial tension devices and arbors.
After winding, the coils are dipped
in cement, dried, heated and molded

TELE-TECH *+ October, 1950

NEW 12 CHANNEL

TELEVISION TRANSMITTER

Capable of MUSIC Modulation

TYPE 2111

® The ONLY 12 channel TY transmitter that has a saund carrier capable of
MUSIC modulation with full 40 KC swing.

® Has stondard 75 microsecond pre-emphasis.

® All picture carriers are crystal cantrolled within 0.01% and modulation of
picture corrier is by means of standard RMA Campotite Picture Signal.

® Hos standard rack mounting panel; power supply fully regulated.

® Just the thing for rapid TV checking an all 12 channels ond for checking
receivers for tone, speoker rattlte and freedom from microphonics.

Write for Type 2111 Data Sheet for Full Details

Manufacturers of a Complete Line of TV Test Equipment

Tol-Iuslrurreril Co. Jric

50 PATERSON AVENUE ® EAST RUTHERFORD, N. J.
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FERRITE-CORE YOKE

(Continued from preceding page)

to their final shape.

The coil configuration permits
mechanized assembly for low-cost
and precise mechanical alignment
by means of the coil assembly fix-
ture shown in Fig. 5.

The coil assembiy, core, and
mounting bracket are combined
into a complete yoke in the final
assembly fixture shown in Fig. 6.
The lead exit hole in the case is
indexed, and both case halves, when

assembled, will be correctly ori-
ented with respect to the coil as-
sembly. The cores will be oriented
on the case because of the key in
the outer surface of the case and
the keyway in the inside surface of
the ferrite core. The fixture will
locate the mounting bridge in the
proper position with respect to the
coils.

The yoke coils are tested for con-
tinuity and shorted turns after

molding; the completed yoke is
tested for interconnection of the
coils, continuity of the coils, cross
talk, voltage breakdown, and in-
duced voltage. Horizontal coils are
tested with an induced voltage of
4500 peak wvolts, and the vertical
coils are tested with an induced
voltage of 900 peak wvolts. These
tests detect faulty or damaged in-
sulation on the wire, incorrect num-
ber of turns on the voke coilg, lead
dress of conductor extensions or of
interconnecting jumpers, and in-
correct coil alignment.

Fig. 7: {Left) Outline and dimensions of the 206D1 yoke. (Right) Schemalic diagram of yoke showing horizontal and vertical coil connectlans

3732 MAX. [o— 2"l amax >
N2 B8-32
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HORIZONTAL
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COlL Ne 2 Coil ne2
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OF YOKE TO OUTSIDE EOGE OF BRIDGE
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tions in almost every industry.

clip and mail the coupen today.

SYNTHANE

synrhane catalog.

Synthane lominated plastics have a combinotion of superior
electrical qualities that may make them just the materials you've
been seeking to make your product better.
One advantage is excellent electrical ‘insulating ability.
- Others are high dielectric strength, low dielectric constant and
low power factor. Together with Synthane's light weight, ease of
machining and good mechanical and chemical characteristics,
they make Synthane a valuable material for many applica-

If your present materials are in any way unsatisfactory and
your quality standards are high it may pay you well to find out
more about Synthane. For your copy of the Synthone catalog,

'

CORPORATION
12 River Road, Oaks, Pa.

Please send me o COP

NG e
Fir e
Address.———-—-/__————_-———

P ——
City e S0l

Send your
specifications
for prompt
quotation

y of the complete
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dndreds of standard
@
JJ

TERMINAL PANELS

JONES

Complete Squipment
SPECIALS

Several pages of Jones Cata-
log Ne. 17 illustrate standard
and special panels we are
constantly producing. Latest
special equipment enables us
promptly to produce prac-
tically any panel required,
Send print or description for
prices, without obligation.
Hundreds of standard fer-
minal strips also listed. Send
for Catalog, with engineer=
ing drawings and data.

JONES MEANS
Proven QUALITY

"Howarp B. JonEs Divisiown

CINCH MANUFACTURING CORPORATION

CHICAGO 24, ILLINOIS
SUBSIDIARY OF UMITED-CARR FASTENER CORP.
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Fig. 8: Curves for barrel or pincushion

The final yoke test is a perform-
ance test made in a television re-
ceiver which is adjusted for proper
operation with a calibrated stand-
ard yoke.

The final physical dimensions and
electrical characteristics were the
result of many considerations, but
the foremost objective was to de-

velop a low-cost yoke with im- |

proved deflection sensitivity which
could be used to scan the 70°-angle
16GFP4 kinescope and provide a
high-qguality picture. The dimen-
sional outline and schematic of the
206D1 is shown in Fig. 7.

The yoke is designed to give a
rectangular raster on the kinescope
with a variation tolerance from rec-
tangularity amounting to =2% in
barrel, pincushion, parallelogram,
and trapezoid. Curves shown in
Fig. 8 were developed to be used
in conjunction with a “bar’” pat-
tern on the kinescope to make the
pincushion measurement easier and
more accurate.

Vertical and horizontal deflection
may vary +5% or —3% from an
approved standard. The maximum
rated peak-to-peak voltage across
the horizontal coils of the 206D1 is
2500 volts for a maximum duration
of 7 pseconds; the maximum rated
peak-to-peak voltage across
vertical coils is 800 volts for a max-
imum duration of 100 pseconds. For
direct-drive deflection circuits, a
similar yoke with additional insu-
lation has been designed which will
permit a maximum voltage across
the horizontal coils of 3000 volts for
a maximum duration of 7 useconds.

The rated maximum peak-to-
peak sawtooth current in the hori-
zontal coils of the 206D1 is 1 amp.
for a scanning speed of 15750 cps;
and the rated maximum peak-to-
peak sawtooth current in the verti-
cal coils is 320 ma for a scanning
speed of 80 cps. With yokes which
require inductance values other
than those of the 206D1, these max-
imum values of sawtooth current
will be different.

In addition to the foregoing tests,
the ferrite-core yoke operated sat-
isfactorily when it was tested in a
televisien receiver after 150 hours
in a chamber having a relative hu-

TELE-TECH + October, 1950

the |

( MEASUREMENTS CORPORATION ooc: 80 )

STANDARD SIGNAL GENERATOR

2 to 400 MEGACYCLES

MODULATION: Amplitude modulation is contin-
uously vorioble from 0 to 30%, indicoted by a
meter on the panel. An internal 400 or 1000
cycle audio oscillator is provided. Modulation

MﬂNUFRGTURERS of
Standard signal generators
Ppulse Generators
M Signal Generators

FREQUENCY
ACCURACY =+ .5%

CUTPUT VOLTAGE

tors . 0.1 1o 100,000
square Wave 3"::['“1‘5“ may also be applied from an external source. mi:!wo"s
Vacuum Tuh: |:e % Field Pulse modulation may be applied to the oscillotor
UHFS%?:;:thDMe ters from on external source through a special con- IMOPg;:l:JTCE

Capacity Bridges necior. Pulses of 1 microsecond can be obtained 50 ohms

Megohm Meters
Phase Sequence Indicaters

\on and FM Test
Tsu\ns[\; " oment

at higher carrier frequencies.

MEASUREMENTS CORPORATION

BOONTON NEW JERSEY

Send for MUED'.S'
NEW 1951 CATALOG!

. HECTRONIC SUPPUES for INDUSTRY
. BROADCAS T STATION SUPPUES |

World’s Largest Stocks « Complete Expert
Service from One Central Supply House

Simplify your purchasing problems—send your consali-
dated orders to ALLIED—the single, complete source for 4
all electronic supplies. Rely on ALLIED for the world's : s g f
largest stocks of parts, tubes, test instruments, audis {
equipment, accessaries—complete quality lines of elec-
trenic supplies ready for immediate chipment from stock.
ALLIED'S expert Industrial and Broadcast Station supply
service saves you time, effort and money. Send todoy for
your FREE copy of the 1951 ALLIED Catolog—the only
complete guide to electranic supplies for industrial and
broadcast station applications.

ALLIED RADIO CORP.
833 W. Jacksan Blvd., Dept. 18-K-O ¢ Chicage 7, lllineis

By ‘ N ALLIED
- Everything in Electronics from ONE Source Attt

212 PAGES: Equipment for
Research, Development,
Maintenance and Produc-
tion QOperations

Send for
1951
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don't crystal gaze

SELECT JK CRYSTALS
AND BE SURE...

There’s

Every JK
with such care — and pride — that
you can take it for granted there is
none more dependable anywhere.

involved
when you use JK stabilized crystals,

no guess work

crystal is manufactured

Next time you need crystals, specify
JK crystals — and be sure!

SANDWICH, ILLINOIS

JK STABILIZED HEAT JKO02

JK stabilized heat — JKO02 will accommodate two
stabilized H17 crystais (HC6 type). Has srandard
octal base, 6.3 volt heater at less than 1 amp. Tem-
perature stability = 2° C. Oven is normally set at
+ 75° C. Can be supplied set at other temperatures
on special order.

2 g;rﬁ{fj ‘Eri?a-ﬂ-.yza-ﬂy—

—

...Quickly and
Accurately -

with this TYPE 110-B
QX-CHECKER

The QX-Checker is o production type test instru-
ment specifically designed to compare the
reactance ond relotive Q of small RF inductors
with approved standards. The two foctors, re-
actonce and relative Q, are separately indicated,
one on the meter and the other on a condenser
dial, so that the deviation of either from estob-
lished tolerances is immediately shown. Built to
laboratary standards, the QX-Checker is a sturdy,
foolproof instrument for use in production work
by factory personnel.

SPECIFICATIONS

OSCILLATOR FREQUENCY RANGE: 1.5 1o 25 me. in 3
ranges using accessory plug-in-coils {two coils fur-
nished with each instrument),

; BOONTON-N-J-U-5:4:

SIGHERS AMD MANUFACTURERS OF THE
GEMERATOR . . . BEAT FREQUEMCY GEMNERATOR

70

Q" METER . QX-CHECKER

. AMD OTHER DIRECT READIMG TEST IMSTRUMEMTS

ACCURACY OF COIL CHECI(S: Inductance values be-
tween 5 and 35 microhenries may be checked to an
accuracy of *=0.5%. Smoller velues down to 0.1
microhenries may be checked with decreosing
aceuracy.

INDICATING SYSTEM: Q indicating meter with weil ex-
panded 3% " scale shows departure of @ from
nominal value, Verpier condenser scale calibrated
directly in terms of percent departure from known
standard over range af —15% to +20%. Capoci-
tancescale isolso provided reading changes of —50
mmf. te +50 mmf. from acminal circutt capacitance
of 300 mmf.,

POWER SUPPLY: 110-125 volts, 50-60 cycles, also 200-
250 volis, S50 cycles.

DIMENSIONS: Width 12%4”, Depth 18", Height B8''.
WEIGHT: 26 Ibs, PRICE: $415.00 f.o.b. Boenton, N, J.

Write for Catalog

.- FREQUENCY MODULATED SIGHAL
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| center area,

Ferrite—Core Yoke
(Continued from preceding page)

midity of 95% and a temperature
of 120°F.

When a kinescope with a rela-
tively flat face is scanned through
a wide deflection angle, and the
beam is adjusted to focus in the
the beam will have
passed focus and spread slightly be-
fore reaching the screen edges. This
deflection defocusing is usually
negligible but can be corrected.

A more important cause of poor
resolution, however, is distortion
caused by asymmetric magnetic
fields affecting the beam during its
path from cathode to screen. These
flelds may include the fields of the
lon-trap magnet, focusing coil, and
deflecting yoke. The amount of dis-
tortion caused by several deflecting
yokes was evaluated, using a kine-
scope with electrostatic focus and a
straight gun (no ion-trap). Under
these test conditions, the yoke per-
formance was not affected by asym-
metry of the focusing coil and ion-
trap fields. Yokes made with
straight and tapered-turn sections,
and different core configurations
which provided both barrelled and
pincushioned patterns (less than
2%) were tested. There was little
difference in focus over the total
area with either type yoke on a
16GGP4 operated with 14 KV on the
anode.

To obtain best owverall focus and
to minimize distortion, the beam
should enter the center of the yoke
deflecting field. The detrimental ef-
fect on corner focus is readily ap-
parent when the ion-trap magnet or
focusing coil is misadjusted.

Yokes made with the coil config-
uration of the original 10BP4 yoke
require painstaking alignment of
lon-trap magnet and focusing coil
when used for 70° deflection. Ad-
justment of the new 206D1 yoke is
less critical, and this feature is of
added value because of the general
practice of tilting the focus coil for
centering the raster.

The authors wish to acknowledge
the help of the following members
of the RCA Tube Department: Mr.
Otto Schade who first built a yoke
with distributed coil windings of
this type to demonstrate the im-
proved focus obtainable with a min-
imum of adjustment of the ion-trap
magnet and focusing coil; Mr. L. E.
Swedlund who co-operated in mak-
ing the final yoke-length adjust-
ment to prevent difficulty with the
beam striking the neck of produc-
tion 16GP4 kinescopes; and, Mr. C.
Polk who provided data on ferrites.
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THE ONLY DIRECT READING
LOW FREQUENCY

"Q" INDICATOR

FREED
NO.
1030

This Instrument is designed specifically to measure
the Q' Factor of coils. In additlon, the unit can
be used to measure inductance, districuted capacity,
impedances, and dlelectric losses. The study of the
magnetic properties of iron, including the stability
of iron cores In function of applied voltages, and
iron losses as a function of the frequency. zre ad-
ditional uses for the Freed ""Q indicater.

The main and essential feature of this instrument
is that the Q" factor is read direct'y without any
compllcated computations. The possibllity of measur-

Q' through the whole audio and supersonic

frequency range is provided. “Q'" range is from .5
to 500 over the freguency range from 350 to 50.000
cycles. Accuracy of @'’ measurement is approxi-
mately 5% [for frequencies up to 50,000 evcles.
Osclllator frequency range is continuously variable
from 20 to 200,000 cycles in four ranges.

SEND FOR THE NEW FREED CATALOG

FREED TRANSFORMER CO., INC.

DEFT OK, 1718 WEIRFIELD ST., BROOKLYN
(RIDGEWOOD) 27, NEW YORK

TECHNICAL
MANUALS

For
sub-contractors and others, this
equipped to
write and produce manuals, bul-

government contractors,

organization s

letins, instruction books, etc.
requiring technical writing and

background.

We have engineer-writers qual-
ified to handle all phases of
technical printed matter in the
telecommunica-

radio, radar,

tions, electronic and electrical

frelds.

ELECTRONIC
DEVELOPMENT
ASSOCIATES

125 E. 46th St, New York 17, N. Y,
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American

Beaut

ELECTRIC SOLDERING
IRONS

are sturdily built for the

hard usage of industrial
d  service. Have plug
L type tips and are con-

structed on the unit
bk system with each
vita! part, such as

heating element,

easily removable
and replace-
abhle. in 5
sizes, from 50
watts to 350
watts.

TEMPERATURE
REGULATING
STAND

This is a thermo-
statically con-
trolled device for
the regulation of
the temperature
of on eleciric soldering
iron. When placed on
and connected to this
stond, iron may be main-
tained at working tem-
peralure or through ad-
justment on bottom of
stand ot low or warm
temperatures,

- 1104

For deseriptive literafure write

AMERICAN ELECTRICAL
HEATER COMPANY

DETROIT 2, MICH., U.S. A.

71


www.americanradiohistory.com

FIG. K

FIG. G L)
FIG. E (mETAL) A
: I—
=1 0 A
~
FiG. B A
- [ 7/
m [e] o | g © @

,' S

o ol

FIG, C FIG., F FIG. H FIG. U F1G. Y goerrars
STOCK PRICE STOCK PRICE
NUMBER MANUFACTURER MFER. TYPE NO. CONTACTS ILLUSTRATION EACH NUMBER MANUFACTURER MFR, TYPE NO. CONTACTS ILLUSTRATION EACH
205-10 Microswitch WPIMS N.C. FIG. AA $0.4D PH-1 Microswitch GRS N.O. F1G. D $0.49
305-160 Microswitch WP-5M3 N.C. FIG. AA 40 311-116 Microswitch SW-186 N.C. FIG. D .63
307-210 Microswitch YP3A N.O. FIG. AA .50 303-49 Microswitch YZ2YST SPDT FIG. D .68
303-67 Microswiteh YZ7RA6 N.Q. FIG. A 71 309-93 Microswitch BRS36 SPDT FIG. D .68
PH-100 Acro R0O182T N.O. FIG. A 71 %70.17 MU-Switch QRS SPDT FIG. D .75
301-46 MU-Switch MLB-321 SPDT FiB. B .85 PH-112 MU-Switch MBW SPDT FIG. E 72
301-93 Microswitch YZ.2YLTC1 SPDT FIG. B 1.01 311-25 MU-Switch CUN24155 N.C. FIG. E .85
301-30 MU-Switch RO2M SPDT FIG. B .95 370-10 Acro RO2M12T N.0. FIG. E 70
301-.78 MU-Switch Green Dot SPDT FIG. B 75 303.32 Miecroswitch YZ-3RW2T .0. FIG. F 65
303-79 Microswitch BZ-RL32 SPDT FIG. B .75 306-10 Microswitch BZE-2RQ9TM1 SPDT FIG. G 2.48
303-85 MU-Switeh MLB329 SPDT FIG. B .67 PH-120 Microswitch YZ7RQ9T6 .0. FIG. G 5
335-154 Acro XD4-5L SPDT FIG. B .78 309-101 Microswitch BZ-2FW221 SPDT FIG. H 95
311.13Q Acro —_— SPDT FIG. B .70 PH-113 Microswitch RZBQT SPDT FIG. K .58
PH-101 Microswitch BRL1§ SPDT FIG. B .78 L306-1010 Acro R07-8586 N.Q. FIG. K .55
PH-102 Microswitch YZRL812 N.O. FIG. B .65 370-18 Acro HRO71P2TSF1 N.O. FIG. K .60
PH-104 Microswitch YZ3RLTC2 N.0. F1G. B .64 370-19 Microswitehl YZRQ41 N.O. FIG. K .65
PH-105 Microswitch YZR31 N.Q. FIG. C 53 370-8 Microswifch RN-11-HO3 SPDT FIG. M 1.50
PH-106 Microswitch R-R36 N.C. F1G. C .50 309-157 MU-Switch —_—— .C. FIG. N 1.15
PH-107 Microswitch BR-26 N.C. F1G. C 53 370-15 MU -Switch AHB203 SPDT FIG. N 1.25
PH-108 Microswitch WZ-2RT N.C. FIG. C .50 370-7 Microswitch WZE-7ROTN N.C. FIG. N 135
305-161 Microswitch YZ3R3 N.C. FIG. C 71 305-11 Acro 2MO31A N.0. FIG. P .37
311-115 Microswitch WZR31 N.C. FIG. C 71 305-50 Microswitch Open Type SPDT FIG. Q 35
311-123 Microswitch WZ.7R N.C. F1G. C .60 303-84 Acro HRO7-4FST N.O. FIG. § .50
311-126 Acro HRRC7.1A N.C. FIG. C 50 303-83 Microswitch YZ-RQ4 N.O. FIG. S .50
I11-125 Acro HRRO7.1A N.0. FIG. C 5% PH-114 Microswitch WZR-31 N.C. FIG. T .65
I11.121 Microswitch WZ7RTC N.C. FIG. C .50 PH-115 Cutler Hammer  8905K564 DPDT FIG. U 65
311-1288 Microswitch YZ N.O. FIG. C 53 PH-116 Microswitch WZR041 N.0O. FIG. W .60
370-6 Microswitch X757 N.C. FIG. C .45 PH-118 Microswitch BZRQ41 SPDT FIG. W .60
PH-119 Microswitch WZR-8X N.C. FIG. C .45 311-128A Microswitch YZ-RTX1 N.O. FIG. X .90
PH-109 Microswitch RRS13 N.C. FIG. D .45 PH-117 MU-Switch z N.C FIG. ¥ 1.35
PH-110. Microswitch BRS36 SPOT FI1G. D .53

'I'oggle and Push Switches
/

{0 4

FIC. B FIG, C FIG. ¢ FIG. FIG. K FIG. L FIG. M
sSTOCK PRICE STOCK PRICE
NUMBER FIG CONTACT ARRANGEMENT MANUFACTURER & NUMBER EACH NUMBER FIG. CONTACT ARRANGEMENT MANUFACTURER & NUMBER EAC
PH-500 A SPDT Bl 3035 305-174 C DPDT CENTER OFF MOM 1 SIDE AN-3023-5 $0.51
PH-501 A SPDT AN3022-3B $.35 305-177 C DPDT CENTER OFF MOM EACH SIDE C-3 .50
PH-503 A SPDT CENTER OFF MOM EACH SIDE Bl1l .32 305-176 C DPDT CENTER OFF MOM EACH SIDE AN-3023-7 .50
PH-505A A SPDT MOMENTARY B21 .30 305-173 ¢ DPDT 8710K3 .55
PH-505 A SPST AN-3022-2B .30 305.175 C DPDT CENTER OFF MOM EACH SIDE 371213 .50
PH-506 A SPDT CENTER QFF AN-3022-1 35 305-179 C DPDT CENTER OFF MOM EACH SIDE §732-K2 .50
PH-507 A SPDT CENTER OFF MOM EACH SIDE AN-3022-78 .32 309.163 € DPDT CENTER OFF MOMENTARY CH C-11 .55
PH-508 A SPST MOMENTARY AN-3022-8 .28 309-162 € DPST CHC-1 .45
PH-513 A SPDT CENTER OFF CH AN-3022-1B .38 309-164 C DPST MOMENTARY CH 8711K3 .40
PH-314 A SPST CH B-5A 35 37031 C DPDT CH C-18 .55
PH-516 A SPST 85 35 305-87 D 1 SIDE DPST MOM 1 SIDE SPST AH&H .95
LT-10D4 A SPDT 1SIDE MOMENTARY CH 8905K568 35 LT-100 F SPST CH .22
309-168 A SPST 168553 30 LT-101 F SPST MOMENTARY AH & ¥ w/LEADS .20
370.1 A SPST MOMENTARY CH AN-3022-8B .25 30151 G 4PDT MOMENTARY CH BO05K12 .75
370-4 A SPDT CENTER OFF CH B-9A 35 305.140 H DT NO MAKE EACH SIDE OPEN FRAME .25
370-14 A SPDT CENTER OFF 1 SIDE MOM. CH B-7a .30 309.161 K SPST CH 8781K3 1.95
370-25 A SPST MOMENTARY CH B-6B .25 305-76 L DPST AH & H OPEN FRAME .75
305-171 A SPDT CENTER OFF MOM 1 SIDE 8209K5 .32 301-12 M DPST AH & H SPECIAL FOR
309-169 B SPST MOMENTARY CH B-19 .35 HANDY .40
PH-509 C DPST AN-3023-28 .45 LT-107 N DPST AH & H TALKIE .25
PH-510 C DPDT MOMENTARY CH 8715K2 .50
PH-511 C DPDT MOMENTARY ca g%glﬁ gg
PH.512 C DPST CENTER OFF c . N .
PH.515 € DPDT CENTER OFF C-9A-8700K2 .55 Many More Types in Stock. Send Us Your Requirements.
PH-517 C DPDT C-5A-8701K2 .55
303-65 G 'DPST CH AN-3023-2 45 JUST OUT: CATALOG H500 Manufacturers, Distributors and

Distributors: Qur standard distrlbutor arrangement applies on thess items,

Amateurs write for the hrand new Wells Electronic Catalog H500. Full
of tremendous values in highest quality camponents.

Order directly from this ad or through your local parfs jobber—

SALES, INC,

72

320 N. LA SALLE ST.

DEPT. T, CHICAGO 10, ILL.

TELE - TECH-—~+ -October, 1950

www americanradiohistorv com
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PC-100

Swiele
1 000 i 20 i 220 00§
5 BRI g | 2
SRRk

; ngzx szqgﬁsgﬁo
i~ ¥y, 34 g " 2% "33
i i L. 75 .
| | ;i | 12 0027 12y mf

| ! | L + 50
. L | A ! ) i | 3.4 220 % mmf

Essentially similar, except in i.~;h.ape, to Hi-@Q Disk i | i1 "J -T— gg
Capacitors except that in the multiple units they do ¢ i i 2y qn . 45 2207 S0 % mmf
NOT have to have a common ground as is the case Jl :l W “ ; \ 1 5 005 TS0

. . . | . S j e — 25 /o
with disks. These Hi-Q Plates can be produced in an
unlimited range of capacities, the number on a plate E—

ST e % ot ] ol PC-101 ' . PC-102
being limited only by the K of the material and the | :
physical size of the unit. They offer the greatest avail- o016 ot mElGEs 001 & 1o pos 100 .00
able capacity per unit volume of any type condenser ’ }_ :
on the market. . ‘ Wit !

Guaranteed minimum values of c"tipacity up to 33,000 o . .
mm{ per sq. in. are available. This is based on the use b %z £% %)%
of Body 41 ceramic having 3000 as a dielectric constant T sz e )28 =z o oz
“K” and .020 in. thickness and the formula: 47 '35 @y v *8.°38 !

i : -2 .002 % mf
224 K A (8q. in) : — 257 475
_ i 12002 °
C (mmf) D | in. 23 100 T30 e " " f

If temperature compensating ceratnics are used, the 3.4 oas T ;: % mE 35180 T o7 % mmi
capacity will be considerably lower, Typical circuits ) 450, 45 005 T 800"/9 mf
are shown here, but almost any compbination can be 5150 D5y % mmf +75

. . . + 75 5-6 100 _ tyo mmf
produced for your specific needs. Consult our engineers 56 005 T 2% mf 25
for complete details. Write for new Hi-Q datalog. 67 005 T ;: %  ef
= ' " ]
PC-103 ! PC-104 PC-105
001 008 150 15Q
s 1X.004 sos 008
-2 .002 % mf ’
o — 25/ , 12 003 T 750 g

.3 AE 2 « 3-4 .008 P:r;—lnso Y mf ; ;g °

5%‘ i3 ::: z 45 150 T g% mmf §§ gg ‘ -3 .008 T 25 Y% mf

1§52 18Ya g 5 6% 67 150 T50e i oot 4 ‘et 8g°

- = = s — 50  3X 004 Min mf

T
S |
oy . PC-107 |
g 150 500 .‘ WAYS
NI l_jjj ': - BETTER 4
H i E ||
LN B ' S ON
! | ; RECIS!
Lo | f@M?B“EHW T RMITY

i i | ! 1 3 - [r UNIFO y

. i & '- itors LT

ST 12 150 T 15 i | wapes h kPCoi'S v DEPENDAB! 710N

I Sz ™™ frimmers ¢ ChoKe e MINIATURIZA

| i + 75, istor

L 13 500 T 2% mmf Wire Wound Res
T i JOBBERS — ADDRESS: 740 Belleville Ave., New Bedford, Mass.

— L I .
React Corp.
é/ OLEAN, N. Y. - _

SALES OFFICES: New Yark, Phitadelphio
Detroit, Chicago, Los Angeles

www americanradiohistorv com

PLANTS: Olean, N.Y., Franklinville, N. Y.
Jessup, Pa., Myrtle Beach, 5. C,
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n RCA Application En-

gineering Service—
Twelve field engineering special-
ists devote their time exclusively
to the design problems of equip-
ment manufaccurers, They re
ready to pitch In and help you
at any time,

RCA Application Engi~
PP g

neering Laboratories —
RCA mamtains application lab-
oracories at Harrison, Lancaster,
and Chicago. The services of
these laboratories are at the dis-
posal of all RCA twbe and com-
ponent customers

RCA Circuit Investiga-

tions — RCA carries on
independent research in circuit
design for the exclusive benefit
of its tube and component cus-
tomers. Engineering reports are
provided as a free service.

n RCA Tube and Compae
nent Development—
RCA works years ahead in wbe
and component design—aatici-
pates fucure requirements. Thac's
why you get the types of tubes
and components you want when
vou want them.

RCA Engineering Lit=
E erature—RCA technical
bullecins and dara, covering the
specifications aad operating con-
ditions of RCA cubes and compo-

nents, are the most authoritative
and comprehensive in the field

RCA Manufacturing

Facilities — RCA rubes
and components are manufac-
tured in modern plants equipped
largely with RCA-designed.
precision machinery—yourassur-
ance of uniform, dependable
quality tubes and components.

»: F = : |
- B__dWg
aln I i ‘;n'-il I
R JL
B ¥
4P
“
V\_;:g.-

RCA Quality Control—

Quality controls begin
with the raw material and are
followed cthrough 1n every suc-
cessive step of manufacrure and
assembly That's why RCA tubes
and components are consistenely
reliable.

ers’ Service — A staff of
seasoned sales representativesare
within convenienc reach. They're
available iefren you wane them.
In addition, a staff at the Home
Office devotes 1ts time excl-
sfvely to expediting your orders,

E RCA Sales and Custome

n RCA District Offices—

RCA maintains three
conveniently located district of:
fices in Harrison, Chicago, and
Los Angeles to serve equipment
manufacturers, You can gec
prompt secvice from the office
nearest you.

1. General sales information or re-
quests for application engineering assist-
ance on receiving and television picture Gity and State Street Address
tubes, communications and industrial
tubes, power tube fittings, electronic
components, and test and measuring

equipment: o —

N,

@ l’
/
N\ /
S

RCA Distribution- RCA

maintains bulk tube and
component stocks in three ware-
houses strategically located in
Jersey City, Chicago, and Los
Angeles for quick service.

Chicego 11, HI.

Equipment Sales field Representatives
at the RCA Sales Office nearest you:
Harrison, N. J, 415 S. 3th 5t

589 E. lllinois 5r. Whiteholl 4-2900
Los Angeles 13, Calif. 420 S. San Pedro St. Madison 9-3671

2. Inquiries relative to technical bul-
letins: Commercial Engineering, RCA,

m RCA Pricing — Mass-pro-

duction techniques and
the RCA "Preferred Type Plan”
have consisrently operared ro re-

duce manufacturing costs—which
mean lower prices to you.

Telephone No.
Harrisen 6-8000

www americanradiohistorv com

Jersey City Warehouse, RCA
34 Exchange Place
Jersey City 2, N, J.
Phone : Bergen 4-2100
Los Angefes Warehouse, RCA, 420 S, San Pedro St.
Las Angeles 13, Calif. Phane: Madison 9-3671

m RCA Engineering Lead-
ership—The vast re-
sources of experience and ability
thar account for RCA’s engineer-
ing leadership in tubes and com**
ponents, are of direct benefir t
RCA customers. .. a final reason
why it pays to deal with RCA.

415 South 5th Street, Harrison, N. J.

3. Orders and inquiries on orders:
Tubes: RCA warehouse serving you:

Chitago Warehouse, RCA
589 E. Illinois $1.
Chicago 11, 111,

Phone: Whitehall 4-2900

| RADIO CORPORATION of AMERICA

ELECTRON TUBES AND COMPONENTS HARRISON, N. J.


www.americanradiohistory.com

	BC-001
	BC-002
	BC-003
	BC-004
	BC-005
	BC-006
	BC-007
	BC-008
	BC-009
	BC-010
	BC-011
	BC-012
	BC-013
	BC-014
	BC-015
	BC-016
	BC-017
	BC-018
	BC-019
	BC-020
	BC-021
	BC-022
	BC-023
	BC-024
	BC-025
	BC-026
	BC-027
	BC-028
	BC-029
	BC-030
	BC-031
	BC-032
	BC-033
	BC-034
	BC-035
	BC-036
	BC-037
	BC-038
	BC-039
	BC-040
	BC-041
	BC-042
	BC-043
	BC-044
	BC-045
	BC-046
	BC-047
	BC-048
	BC-049
	BC-050
	BC-051
	BC-052
	BC-053
	BC-054
	BC-055
	BC-056
	BC-057
	BC-058
	BC-059
	BC-060
	BC-061
	BC-062
	BC-063
	BC-064
	BC-065
	BC-066
	BC-067
	BC-068
	BC-069
	BC-070
	BC-071
	BC-072
	BC-073
	BC-074
	BC-075
	BC-076

